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BOARD OF SECONDARY EDUCATION, WEST BENGAL

HIGHER SECONDARY COURSE

Mathematics ( Elective Subject )

Class X

ALGEBRA :

Elementary ideas of elimination; A. P. and G. P. ( finite

series ), H. P. (definition only) ; Variations ; Logarithms (Note—

Use of slide rule may be encouraged) :

Irrational quantities, Simultaneous equations in two unknowns

of which one is quadratic and the other linear.

GEOMETRY :

THEORETICAL

The angles made by a tangent to circle with a chord drawn

from the point of contact are respectively equal to the angles in

the alternate segments of the circle.

If two chords of a circle intersect either inside or outside the

circle, the rectangle contained by the parts of one is equal to the

rectangle contained by the parts of the other. (Note—This

proposition may be proved with the help of the properties of

similar triangles).

PRACTICAL

Construction of tangents to a circle and of common bangents to

two circles (both cases), Construction of regular figures of 3, 4, 5

or 6 sides in or about a circle.

Construction of a mean proportional to two given straight lines,

Construction of a square equal in area to & given polygon.

SOLID GEOMETRY :

Axiom (i). Oneand only one plane may be made to pass

through any two intersecting straight lines.

Axiom (ii). Two intersecting planes cut one another in a

straight line aad in no point outside it.
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To prove :

1. Ifa straight line is perpendicular to each of two inter-

secting straight lines at their point of intersection, it is also

perpendicular to the plane in which they lie.

2. All straight lines drawn perpendicular to a given straight

line af a given point of it are coplanar.

8. Iftwo straight lines are parallel and if one of them is

perpendicular to a plane, then the other is also perpendicular to

the plane. :

Concept of angle between two planes| an angle between a
Straight line and a plane. Concept of parallelism of planes
Concept of a line being parallel to a plane. Concept of skew

lines.

CO.ORDINATE GEOMETRY :

Rectangular cartesian co-ordinates in a plane; Lengths of

segments ; Sections of a finite segment in a given ratio; Area of

a triangle ; Straight line.

MENSURATION :

Parallelopipeds, Right Circular cones, Prisms and Pyramids

( Expressions without proof, of the surfaces and volumes of these

solids ).

TRIGONOMETRY :

Trigonometrical ratios of an angle: Trigonometrical ratios of

angles associated with a given angle ; Addition and subtraction

formulas; Transformation of products and sums ; Multiple and

sub-multiple angles.

Note—It is recommended that Solid Geometry and Mensura-

tion of Solids be taught through the drawing board, and the

making and handling of Solid models.
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Important Formulas and Results

Mensuration :

l. Rectangular parallelopiped :

( when a, }, ¢ are its length, breadth ond height )

(i) Area of the surface=2 (ab+bce+ca) eq. units.

(ii) Volume=abe cubic units.

(iii) The diagonal= Ja? +52+c2 units of length.

2. Cube: (a, b, ¢ being its length, breadth and height )

(i) The area of the surface == 6a? sq. units.

(ii) Volume=a? cubic untis.

(iii) The diagonal=a /3 units of length.

8. (a) Right Prism:

(i) Ares of side faces (lateral surface)

= perimeter of base X height

(ii) Volume=area of base X height

{b) Right Pyramid :

(i) Slant surface= 3 perimeter of base X slant heig).t,

(ii) Volume= 4 area of base X height.

(c) Tetrahedron :

Volume= 4} area of base x height,

4. Right circular cone :

(If h be the height, r the radius of the base and / the slant

height)

i) Area of the slant surface

= 4 (circumference of base) X slant height

=4X 9%r X1=2rl aq. units......(i)

or, =r J/p2+72 5q. units......... (ii)

(ii) Area of the whole surface=2r (1-+r) sq. units.

(iii) Volume=4(area of base) X height = 4%r7h ou. units.
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5. Right circular cylinder :

( If r be the radius of the base and h the height )

(i} Area of the curved surface

= circumference of base X height= 2arh sq. units.

(ii) Area of the whole surface=22r/h+ 1) sq. units.

(iii, Volume= (area of base) X height=2r?h cu. units.

6. Sphere: (If r be its radius )

(i) Area of the surface=4%r? gq. units.
ee . \

(ii) Volume= ar cu. units.

Algebra :

1. | Arithmetical Progression |

If a be the firet term, 7 the last term, b the common difference,

n the number of terms, S the sum :

(i) t,=at(n—1)0d.

i —_ —_ =" i\(ii) {eat (n vo} or S 5a + b,

(iii) 1H2+3+-.+n= MOD),

n(n+1)(2n+1)

6

(v) 18499 +38+-pnd— (etd)

(iv) 127+97+32+ +. +n2=

2

(vi) Arithmetic mean between a, b=4}(a+5).

2. [ Geometrical Progression |

( If a be the first term, 7 the common ratio, » the number of

terms, S the sum. )

(i) t,=ar"~}, (ii) p20") oy alr"—1)
1l—r r—]

(iii) Geometric mean between a, b= + ./ab
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8. [ Variation ]

(i) If A&B, then Bod and ATMoc B" and AC& BC.

(ii) If A@ Band BXC, then A&C.

(iii) If 40 BC, then Bo * and Cae,

(iv) If Ac Cand BCC, then (A+B)cC and ABxC?,

(v) IfA «Band CeD, then ACe BD and fee.
D

4. [ Logarithm ]

(i) log,(MN = log, M4+log,N

(ii) log, =log,.M—log,N

aii) log, M"=n log, M

(iv) log, M= log, MX log,b

(vy) log, 1-0

(vi log,a=1.

Trigonometry :

—] oO 3 ] °oe cos 15 = SoH tan 15° = 9 - /3 :

sin 18°=}( /5—1), cos 18°=} /104+2 /5;

sin 36°=} /10—2 ./5, cos 36°=]( /5+1) ;

sin 54°=:2( /B+1), cos 54°=} V10—2 /5 |

sin 72°=4 V10+2 /Bs cos 78°=1(./B—1) ;

1. sin 15°=

i co V3t1 Co J3—1 e— .
sin 75 3/3" cos 75 3/9? tan 75 =2+ ./3;

sin 120°= ue cos 120 =—4, tan 120°=— /3;

sin 180°=0, cos 180°=—1, tan 180°=0 ;

sin 870°=—1, cos 270°=0, tan 270°=o ;

sin 860°=0, coos 360°=1, tan 360°=0.
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2. sin (—9)= —sin 8, oos( —6)=cos 6, tan (—0)=—tan 6;

sin (90°+6)=cos 8, cos (90°+6)= Fain @,

tan (90°+ 6)= cot 6.
sin (180°+6)= Fein 8 ; cos (180°+ 6) = —cos 6,

tan (180°+6)=+tan 6.

sin (270°+4)= —cos 4, cos ,270°+ 0)== +hin 0,

tan (270°+6)= + cot 9.

sin (360°4.0)= +sin @, cos (360°-46)= cos 4,

tan (360° + 6)= + tan 8.

y

sine all
e' ( positive) | (positive) _@

tan ! cos

(positive) | (positive)

y

3. sin (4+8)=sin A cos B+cos A sin B.

cos (A+B)=cos A cos BF agin A sin B

tan Attan B
+ = -_-- _,tan (A+B) l+tan A tan B

A cob B cot ATL
cot (A+B) cot Btcot A
tan (A4+B+C)

_. fan d+tan B+tan C—tan A tan B tan C

~ 1 tan B tan O—tan C tan A-—tan A tan B

4. 2sin A cos B=sin (A+B)+ sin (A—B),

2 cos A sin B=sgin (A+ B)—sin (A—B).

4 cos A cos B=cos (A+ B)+cos (A— B).

2 sin A sin B=cos (A—B)—cos (A+B).

5. sin C+sin D=Q gin C+D cos C—D,
2 Q

sin C— sin D2 cos oa? sin co? ;

cos C-+cos D=2 cos 5 Cos a ;

cos C—cos D=9 sin “a2 sin wee
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6. sin (4+ B)‘sin (A—B)=sin® 4—sin® B

=cos? B—cos? A

cos (A+B) cos (A~B)=cos? 4—sgin®B

=cos? B—sin? A.

7. sin 24=2 sin A oos A.

cos 2A4=cos? A—sin? 4=2 cop® A—1= 1-9 sin? A.

2 4tan 94= 2 tan A cot 34 = SOt_ A]
Se eee,

1—tan? 4’ 2 cot A

1 + cos 9A=9 cos” A > _1—cos aA

1—ocos 24=2gin? Af 9 4=7,
1+cos 24°

: _ Stan A. _ 1—tan? A

sin 24 I+tan? A’ “* a4 1+tan? 4
8. sin 34=3 sin d—4 sin® 4

cos 3A=4 cos® A—3 cos A.

3 tan A—tan®? A cot® A—3 cot A
= 3A=

tan 34 a tan? a 8 84> Sd)

9. sin 6=2 sin , COS >

. @cos 6== cos? g7sin? 2 cos” g—1=1-2 sin” 5

9 tan & cot? sal
tan 6@==— 9 cot 6=: 5

ten?1—tan 5 3 cot 5

2 tan? 1—tan*?
sin 6= —— <7 008 8=—————— ;

1+tan? 5 1+tan*,

8
1+cos 6=2 cos” 5 an2_1— £08 6

1—cos 0=2 sin? § 1+ cos 6

10. If 4+B+C=2, we have the following results :

(2) sin A+sin B+sin C= 4 cos 44 cos $B cos 3C.

(t) cos A+cos B+oos C=1+4 sin } A sin 4B sin 3C.
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(c) tan At+tan B+tan C= tan 4 tan B tan C,

(d) sin 2A+sin 2B+sin 2C=4 sin A sin B sin C.

{e) cos 24-+cos 2B-+cos 20= —4 cos A cos B cos C—1.

(f) tan 24+tan 2B+tan 2C=tan 24 tan 2B tan 3C.

(g) sin? A+sin? B+sin?C=2+2 cos A cos B cos CO.

(h) cos? 4+cos? B+cos*? C=1—2 cos A cos B oos C,

(1) cob B cot C-+cot C cot A+cob A cot B=1.

(7) sing sin 2 -tain 5

B+C . C+d.. A+B
=1+4 sin 4 sin 1 i

{k) cos § +008 2+ 08 &

=4 B+C C+A A+B
= 4 cos — cos —— c08 ~~ -—

(7) tan tan Gttan S tan 4 titan ‘ tan = 1.

A B C_ A B C(m) cot gt cot 5+ cot 5 = cot 5 cot 5 cot 3°

Co-ordinate Geometry

1. If P(x,, y,) and Q(x., y,) be two points, then

(i) the distance Pa= I (@y— 2g)? +(y1—Ya)?

(ii)’ (a) if P@is divided internally at the pt. (z, y) in the

Mogtnt, | _myotnyy

mtn ’ mtn

(b) if F@ is divided externally, then

ratio m:n, then g=

pa Mba Ney yma MY)
m—TN m—N

(6) the middle point of P@ is (ate, ut ¥a),
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2. (a) Area of a triangle with (2), y,), (vs, ys) and (25, y3)

as vertioes = $12, (yo —y3) +2e(¥s—y1) +es(yi—va)h

(b) Co-ordinates of the centroid of the above triangle are

{a(zy teatcs), Myitvetys)t

(c) Conditions for collinearity of 3 points (z;, y1), (@, ¥9)

and (25, ys) is (t)¥2—2evi1) + toys —tgya)+(e3y1—z1y3)=0.

$. (i) Equation of a st. line parallel to z-axis is y=d.

fii) , 5 - - y-axis is e=a,.

(iii) Equation of z-axis is y=0 and that of y-axis is z= 0,

4. General equation of a sb. line is ax +by+c= 0.

Equation of a st. line in standard forms °

(i) Intercept form is ~+)=1.

(ii) Gradient or m form is y=mz tc.

‘dii) Perpendicular or normal form is 2 cos @+y sin 6=p

(iv) Through two points form is y—y,= r a —w2,).

5. If (xz, y) be the pt. of intersection of two lines

a,2+b,ytc,=0 and agz¢t+ boy+c2=0, then

gx Oriea— ber 01g 0901
Gybg—Geb," Aybg—Agby

6. Condition for concurrence of three lines a,;e+b,yt+co,=0,

Get + beytco=0 and agrt+bsytc,=0 is

3 (beg ~ bg0y) +b3(0 a9 —Cga1) +0;(01bg— ab, )=0.

7. (i) The angle (6) between the lines y=m,e+e,

-1 7%) """2__ (the acute angle or the obtuse
1 + My1My,

is found according as the value is positive or negative). —

(ii) The angle (6) between the lines a,%-+b,y+c,=0 and

y= mgrttce is O=tan

= tan) 2109-425)aett+boytog=0 is O6=tan ayGgtb,b,
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8. Conditions for two lines being parallel ;

(i) m,=mg (ie., gradients equal), (ii) Oy Oy
Gp be

9. Conditions for two lines being perpendicular :

(i) mymg=—1, (ii) @ya_+b,bo=0,

10. The equations of the bisectors of the angle between the

lines a,2+b,y tc; =0 and aga+byy+co=0 are

ayer by toy y Goth boy tee
vaP+b? Vag+b2 |

11. The length of the perpendicular from the ot (23, ¥1)

(i) to the st. line az+by+c=0 is + ee

(ii) 0 the st. line z cog 6+y sin 6=p

is 2, cos O+y, sin O—p.
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feq as 3 =2(ab+bc+ca) If Ase |
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=abc Yq FF |
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Briere 1

Gwi. 1. Find the area of the whole surface, the volume
and the diagonal of a rectangular solid whose dimensions are

4 yds., 1 yd. 1 ft. and 3 ft.

[ ce SRSeCTy aiatefy witarT 4 ye, LHL se Ses Bete

GARLRI CHAT, VHS a Sf fify sz | ]

wwe Cry (2)\=4 = 125, AT (b=1 4. Le=—4 ¥,

OT CHB (c)=3 BE |

Clq GAMA CHAP = 2(ab-+ bc+ca)
=2(12x 444x343 12) af ¥.=192 af HF |

Setq Wey=—abco=12 ¥.X4 ¥X3 ¥.= 144 FaRD |

Geta e{= Ja*+b*+c27= J129+4+4%+34 go= /169 BF

=13 ¥ |

Bwi. 2. Find the area of the whole surface, the volume

and the diagonal of a cube, each edge of which is 7 cm.

[ ose ware atcare uty 7 ca@fatts escq Bety aTted,

qayq eo of fafa oat ]

CAFC SALLI CHAP = 6a? —=6 xX 72 af cH. fy. —= 294 aif or. Fa, |

Sxiq weyey=—a? =(7)> aq cH. fF. = 343 aq CaPfadty |

Seta ei= J3a= /3*7 G. fa. 7 13 catefasts |

Bei. 3. What is the length of the edge ofa cube of

‘which the total area of the surfaces is 346°56 sq. cm. ?

[C. U. 1956 J

[ cata NaceT Hater CHARA cate 34656 aT cafAS ta ;

Setq aifesia crt FS 7 |

WA FF, WAST acsys asia criima cH. fa. |

Baty AISI = 6a? at cH. fi,

6a? = 34656 af cH. fa

a1, a? = Se af ca. fa.= 57°76 at cH. fa.,

a= V5776 &. fa. =7'6 ca. f3.

.. farsa atfeer=7 6 cafofabta
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Gy}. 4. Find the length of the edge of a cube whose

total area of the surfaces is equal in magnitude to the

volume of the cube.

[ aa Hacey Valay CHAP AS Eas Volz WRHe GE ass }

Saly ateq cea ST? |]

Que aT AR , Why waefay CHAR] AS cas Baty

WFHS VS OFS | ACT BI, Saly stag Mt a ass |

ait, Satz AAASAT CHAT = 6a? af ose

om Sey WR=—a? ess! 3. aF=6ai, 3. ax6.

BSA Wey aifesi=6 cry vse

Bw. 5. ws watetcy 2432 wags wm aca) ata wal attete

Baas wa 4 yb 4 Ve Wha watetca Satz 4oesd omar fess

BAA CHIT FS ? [C. U. 10 ]

fasta Batytcay wha = 2433 qq H.X4=975 Bq HB |

Tata WIS =4 B43 = 13 BF

CAI WTSty Ceagq cHA Hy = AI] + STS]

= (975 +48) afgi = 27528 af y= 225 af HB |

Beta fiche tet = V225 = 15 zB

Gwi. 6. The dimensions of a rectangular solid are as

4:3: 2 and its total surface is 1300 sq. cm., find its length,

breadth and height.

[ as etree atatefita BRING 42322 wae Say Hqagecy
cwaey 1300 af catefibtz | Cata matrefy fafa wat]

auc] AITAAY HY, aE e CHsty aRNT=—4:3 5 2,

awa, cra aff 4a cm. fa. ey, tra ay 3acH. fy, wa Ses
2a cH. fa. RBrq |

ORCI, HTATCAY CHAP = 2(4a X 3a+4a X 2a+3a x 2a)a.ca. fa.

= 52a? at cH. fi,

*. 52a?=1300.c8.f8. (VT), Ti, a? = 254.08.f%, °. a 5cr. fi, |

“facta cat=5 cH. x 4=20 cH. fi, emg —=5 7.fF. x 315 Co fa

48 CHB=5 OF. fi. x 210 oF. fata |
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wi. 7. Three cubes of metal whose edges are 3, 4and 5
inches respectively are melted and formed into a single cube, .

show that the edge of the new cube will be 6 inches. [(P.U.]

[aipitfins feats qacay xtqefa aetarry 3,4 6 SUfe , Satfercs

AACA OSE gare Hts Sq eVq I cHehe caqwa VaaPA TERT |]

AHS TAs FSaY cad qq = I(3)5 + (4)3 +(5)3} a Ve

=216 ya Uf |

HSM, TSA WASH WTT=216 ya Ue,

Gata ( atfest )5—216 wa Vie

Bey fate etteat=— 2/216 8.=76x6x6 8.=6 afe |

Bw. 8. Find the length of the longest rod that can be

placed in a room 30 ft. long, 24 ft. broad and 18 ft. high.

[P.U.]

[ 30 Bb 7M, 24 BS ame @ 18 HE Swe cata HAT WHT SS GEST

CHese He UAT Sal aty yp |

MUTT TA UT Cl, MIMST Haw & scxq seg AaAty BEC |

om, Sl Ja? +b2 +c? 5 atita a=30¥,,b=24¥.,cm 184, |

facts woos Cett= J307+242+18? x= /1800 ¥.

= 30 ./2 § = 42°42 Hb ( atta ) |

Bw. 9. Aclosed box which externally measures 16 in.

long, 12in. broad and 8 in. high, is made of wood half an

inch thick. Find the cost of painting its inner surface at

la. 6p. per sq. ft.

[ wae visage sicsq aicas afecaa crt, ay @ CHU

Atiecay 16,12 @ 8 Sf aa Bera ais a afe ae afe afxes
1 wy. 6 NE feria Gary fowah a sfirs sw ary BBra? ]

soy wel 4 tie ae eenty taba feccay fires aintefay

ABSS FS.x2 a 1 Ve sfani wy akeq

fewray frcsy CH= 15 8, erx=112%., age Bow =7 &.

feuray AItGy=— 215 x 11411 x 7+15 x7) af z.

= 694 aif = $24 att |
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“2 woe atgrbs qap=—§ ata,

2. facta was=38 wx $94=340 a. =7 aia 23 Ne |

[ wears aalta oteay a1 atfere fowcay tou! 4 Sfe sy xB,

ay ainiefa 1 tfe sq ees | |

Sw). 10. A school room is to be built to accommodate 70

children, so as to allow 8} sq. ft. at floor and 1103 cubic ft.

of space for each child ; if the room be 34 ft. jones what must

be its breadth and height ?

[70 wa atay oy wat MSE FaqTE Atta sfarw e CIA ASIF
Eine os 8) ates cary 6 110} TRS yoRtA as! TAT Crd

34 gb Bry Satz aye CHB] SS Bra ? | :
As wacsa wy 84 at HS cacy Air,

Vapa cacys Hayy 8h af ¥, x 70=595 asf ¥.

qray CH= 34 Hb, 6. Sata facta ag— 5h ¥, =17} ED |
Stay, ACTS BWaycsy wT 1105 vq HS Ataeray ata atey,

aay Aayy—=—110} wa ¥. xX 70=7735 W F,

fee Gotz cCHy=— 34 | wa oy 4s g,,

facta Cos = PRS y= 13 BD

Bei. 11. The three conterminous edges of a rectangular

solid are 36, 75 and 80 inches respectively ; find the edge of

a cube which will be of the same capacity. [R. E.]

[ cola Srawecag aafay cinefaa cHty aatarcy 36, 75 6 80 She |

Baty Hy Bascay yacsy aifssy ( ate ) fata sai ]

wmtica STAT watery 36 ®., 75%, 80. ;

TACHI TARY = GHIBULAT TaPA= 36 x 75 x 80 VW &.

MACHA APSR ( ae )= 3/36 x 75 x 80 &.

= 3/33 45 x53 B=3K4K5 B= 60 fe |

Bw}. 12. A rectangular reservoir is 100 ft. long by 64 ft.

broad ; at what rate of speed per hour must water flow into

it through a pipe, whose cross-section is a square of side 2 in.,

in order to make the water rise 2 ft. in 8 hrs. ? (B. U.]



SWAY @ qqs 7

[ wae aiustaty gatytcay trdy 100 ab @ aly 64 BBI cq
ACAY AAR (cross-section) 2 Bfe af wtery fess firs woty se

cacy we aicat Siar 8 VStH Setcs 2 Bb Bos aa vBeq ? |
aateicay Cra —=100 Bb wae ey—64 BD I

8 Sty Sas 2 Bb Tela wy acan SfRatcy,

J MOT TTA= 100 x 64% 2 BT ¥.= 12800 Hq HE |
1 Hoty Vers 12999 ay 1600 aq Bb aA eet FCI

cu amy fel wy aetcay seq wtete eryosH ( cross-section )

=28.x2%.=4 af B=), at ab ;

ate eota Bates (1600+) Be at We wea a
O19 Bq cacy GA aA Sra |

Exercise 1

1. Find the total surface, the volume and the diagonal of

a rectangular solid whose dimensions are 3 {t., 2 ft. and 4 ft.

[cq Stawyay cet, ae eo Bes qatary 3 yb, 2 ade 4 sb

BAA AIATCAT CHAVA, YA @ Sf BG? |

2. Find the whole surface, the volume and the diagonal

of a cube whose edge is 5 cms.

[ we qarea arse ate 5 cafefatta etcq Setq waefay

Hapa, TSy ee of fifty 7) J

8. Find the total surface and the volume ofa cube whose

diagonal measures 3 ,/3 cms.

[ aap yateqy af 3/3 cafofatta; Sey aqawy 6 qqeq

fata Fa 1 J

4, What is the length of the edge of a cube whose total

surface is 37°5 sq. ft. ?

[cq aarey HeCAT cHTEA 375 atyd Giety atfesta

eRe BS 2]

5. The dimensions of a rectangular solid are 8, 6 and

5 cms., find its total surface. “

oss Brsay atatefa 8,6 85 ofits | Baty surely
cae afaats fats eat |
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6. The diagonal of a cube is 30 inches ; what is the solid

content ? [S. A.]

cy qacaa ef 30 Sfe Siaty wey se 7]

7. The dimensions of a rectangular solid are as 5:3: 2
and its total surface measures 558 sq. inches, find the

dimensions. [ H.S. ’68 }

(sss Btrsecry wiatefay GENS 5:3: 2 war Sarg ayaecay

afaats 558 atefe 1 Seta atatehy faty sz 1]

8. The whole surface of a cube is equal to the sum of,

the whole surfaces of three other cubes whose edges are 3 in.,
4in. and 1 ft. respectively. Find the edge of the first cube.

[ wafs Garay HAS RataCT 3 Rie, 4 fe @ 1 yo wafers feat

MALS ye HIMBA ofag aly agi | elegy eSGy atEq Hd SS Pj

9. The total surface of a rectangular solid of square base

is 506 sq. ft. and its height is 6 ft , find its length and breadth.

C afisty Siafare eae atawecag Aya Ga 506 af Rb ae CHS

GRBs ; Sata cats se ay fifa sz 1]

10. Find how many bricks of which the length, breadth

and thickness are 9, 44 and 3 inches, will be required to

build a wall of which the length, height and thickness are 72,

8 and 1} ft [R.E. ]

cv Laie arora aby crt, ay @ cay (thickness) aqiacy

9, 43 6 3 Bf ex, era 72 Bo AG, 8 eb eMe Ss 1} Eb Ie wal
aera fatty aface Sat swoufa Bb atfica 7 j

11. Aclosed box, which externally measures 53 ft. long,

42 ft. wide and 53 ft. high, is made of wood 1 inch thick.

Find the cost of painting its inner surface at 9 pies per sq. ft.

[wae visage sida frycey atferay try, aye Bow
aqtary 53 yb, 43 Bb 6 54 Eb on Saiz ss 1 Efe qe ats

atged 9 AF fertca Sata feurqa-waefa a Sfyrs Se ay Reta? j

12. A box without a lid is made of wood an inch thick ;the

external length, bteadth and height of the box are 2 fc. 10in,

2 ft 5in. and 1 ft. 7 in. respectively ; find what volume the

box will hold and the number of cubic inches of wood. [S.A.]
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[ as Of oe sisfas ctantfida os ateay atfecra Uwe,

ay @ VHsy atacq 2 gd 10 ee, 2%. 58.613 7 3fe 1 Seta
may

SHIGA SS Ae Bay ay ss aq 1 Bie sts atfratce? ]
18. Find the length of the longest rod that can be placed

in a room which is 20 m. long, 12 m. broad and 9 m. high.

[ 20 fabia WY, 127% ome Of%, Bw cata eray ATET FU
HSI WCAT HS BAT SI] aly? |

18. (2) ae atraqay Crd, aye Sf aatecy 48 fi, 16 fil.

eo 52 fabta | Geta Swos) fata az

14, Three cubes of metal whose edges are 5, 4 and 3 ft.

respectively are melted and formed into a single cube. Find

its diagonal.

[aejary 5,4 6 3 eb atafetas fea apie wae getdai

SER ME WTS WFts say esq ery scfy Cees ss? ]

15. The external length, breadth and height of a rectangular

wooden box are 18 in., 10 in. and 6 in. respectively, and the

thickness of wood is half an inch. When the box is empty

it weighs 15 Ibs., and when filled with sand 100 lbs. Find

the weight of a cubic inch of wood and that of sand. [S. A.]

[ ose arssista sicsa aca atacas Crh, aye THe}
Utigry 18 Siw, 10 fe @ 6 Efe aa Gary sis ay fe ae ala

arabs eaq 15 stde wae aifayd etcy Getq ena ey 100 He |

ae Bathe tesa 6 aaa ou Ss? ]

16, Ifa be the length of each edge of a cube, show that

the diagonal of each face is a ./2, and the diagonal of the

solid is a ./3. [R.U.S. ]

[ ash aarey etree xicay cad a Bera, ytd Sz cy Gala

BUBIS Tera Beta caf a f2 aa qaaey sefa cwey 2/3. ]

17. A reservoir is 24 ft. Sin. long by 12 ft. 9in. wide ;

find how many cubic feet of water must be drawn off to

make the surface sink 1 ft. [S. A. J

[ 24 gb 8 Bie WY S12 gb OO Bie are Gatyta eerw SG UA

Es wa olan Bry Sety ays 1 gd aifaai wera? J
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18, A cistern is filled in 33 brs. by a pipe 3 sq. in. in

cross-section, through which water flows at the rate of 6°4

miles an hour ; what is the volume of the cistern ? [R.M.A.]

[Sat fe epgrgufatad wate acaa food fem bin 64 wey

CAT GA ala SAT 34 VST aa qatetace aah seq

watetaty stacy ss 7 ]

19. Find the number of bricks required to construct a

wall, 6 ft. high and 9 in. thick, surrounding a rectangular

garden whose length is 120 ft. and breadth 90 ft., the length,

breadth and thickness of each brick being 9, 44 and 3 in.
respectively. [ c. U. °35 |

[ we 120 eb tet @ GOES aefafte atrsista, atitace

fafan 6 ab Se @ 9 fe ye wale atera fatty Sfacw 9 BIS cH,

4} Bfe aye 3 Sie caufafad eoufe Sb atfica 2 J

20. The length of a cistern, 103 ft. deep, is twice its

breadth and it holds 373 tons of water. If the weight of

1 c. ft. of water is 1000 oz., find the length and the breadth
of the cistern. [ P. U. 26 }

(103 gb Teta wae watetcaa Cris exe feed aa Gates
37, Ba wa MH Ge ARs OcAT eGA 1000 WISH Beta, 4

BAIA CH @ AY SS? J

Prism ( fae 3)

2, scaate aqeq aia) cake aaa aft eeu afb ( ends )

AMV 6 ALAT SA aye WFGARWZ ( side faces ) AAtelrs Bz,

wea Bars faery wy |

5 aug form wise fare ata wath anaur ABCDE 44x aly uate
aitesa abcde ; a8 Sq FBR H4ny wa armas Ti sfam ates

asba, Bcch, ccdd aye waeface Betz mite aay) ue

opforefy atarefas |



faa a 1E

yanq ateuqefy feu, DEES a1 aga ECE Atty wax

wanna Saig fase ferwa (triangular prism ), 5yee feey,

ASS ary ex

fara ae cq attowry Taiz wetuata cies States feraray of

(base ) a1 form ABCDE Gate faery Sf |

fare cay ees gapy ay AY PINS

Galy GHsl 7 |

ats gti ine cl saacaeia cee StH vy

ce Hqacaaics MY-enfesr ( side edge ) a
ACF I

cy fetqcy aaifesefa clwocaa cel} Ip

Sacy ay ey Sine wy ferry ( Right

prism ) A]! VSS uy fowsce fags aw——_ | “6

fete a ( oblique prism ) 4 | 6

foa ax 5

ae faa cay aivsqefy syerag ey om aaifesice Sety

Ces aa ea! cl cata fare cag apfatfestefa aay ea

(wR: www st ay fae |

a ufe ay fawcay Ves] A aeF wy

aresray asefaq catty a, b,c, d:-aee

AT AL |A By, Sea
vid (a) 97 farm cat iCormnyCER ceaTe

we =ah+bh+ch+dh+-
fea ax 6 =(a+b+c+d+-:-)h

= eScmg fsa x SHS] |

(b) og fatw cay Tap = eNlaScmy CHASM x GHG! |



Pyramid ( faaifas )

8. afer aaSretal PS ca Nar Efren us ca cata

Haass cay age qiaty ty

wqefa 2 gireryy aferg cota

fare fafaw atetae ASfapee

afer fase siete faatfie

( pyramid ) 241

asog, fratfacey eltewale

woe fage, Tyee ‘i AEST as
Bx a7 zeiq aisaefa sfery aad

fage | fou 7 cre |

atewnice fratficer efi (base) wa faguefia stata

Hifagics fraifacwa WE (vertex)

ql CH! TE VRS ofiy Garry

Bes ques Soty Gos] ( height )

aml eal 6afe ge fagy 3

AMAIA CRR BI CHE ATA-

Cayes alates) aca |

ufe 6 fAaifiewy «= BF wETT

gia G4q aise ay ofa coR

Cadi, Gata afagrsa a waqtay
cam) fan ata, ora @ fratfquce

we foatfae (right pyramid ) fou a 8
Tq for 8 cwy ay fHtatfacwy Shae atas ai aires eecq Gets
HE RECS APTS ANP YfaT sfaray cenfayrw fafas oF

cq ay fratficwy GARG Za CHR Stetes regular ( zay ) fratfaw

al ay ratinwy atenefa ataqy qafeate fage es |

LSGVS wa fatfacefacs fetes Pafiw aa fou 9 oye!

ot fratfaroy BF eve citwucay ca cata alex Sry aye Sifacqy FB

ae fete Bos) ( slant height ) 47 |

(WBA: 10 axa fom Po Matfareg Bow ae PK Baty fete
SHT. |
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ca Pratfices git waft faga state BREWS ( tetrahedron )

acy) Vets STH Analy fargu eee “— =

GACH TY SGBAF (right tetra-

hedron ) 27 |

pyuacey pifae wa, vifate

NG oa VAP cities VCs |

Cl DYWACHY dias Gas vats

eHIaE fase stetcs regular

{1 VAT SYWAF Aq | foam a 9

ufe cata ay fratficwy yfay stewing Crd a, b,c, d---- aes

wy oa fratfirwg Gow h use wae (Vf Hs 1 vagy Bq, BWA

(a) an fratfices attheore fare

CHASM

=halt+4bl+hclt+idi+--

=4(at+b+ctdt+::-)l

= gag wes fara x fete Cos |

(b) faatfacey ayaey= ay sa-

ofa crear + Sfaq CHET |

(c) ay fratfacoy qa

fou as 10 =x Eft CHER x BHT |

Buientateyy 2

Bw) 1. The base of a right prism, 12 dm. high, is an

equilateral triangle on a side of 3 dm. ; find the area of its

rectangular faces.

[ 12 cufafitts Se weft ay-fare cea ofa 3 cof fa. atefafae

ose aaate faga Sate wees rary SG p |

airs ieneia causa = ofig Teta x Sow

acica Sfaa if =aaate faguits wfetm=3 coff fa. x3
=9 cufy fx. wae CHG =12 coly fasta |

facts ansqefay crasa—9 copay. x 12 cofifa,

= 108 af cofafatts |
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Gwi. 2. The base of a right prism is a triangle whose

sides are 17, 25 and 28 cms. If its height is 20 cms., find

its volume.

[ cata 20 cx. fa. Ge ay-fatacaa Git uss faga fa_uita

atgefa 17 om. f%, 25 ofa. 6 28 cy. fate etc fawaita

RATA ST 7 |

atica Sfa-fagaisa sae-ifatta (s)=3(28+25+17) ca. fi.

=35 cifefapta ;

CVA cHAPA = /s(s—a)(s—b)(s—c) af Ci. fa,

= /35(35—28)(35—25)35—17) ai ca. fA.

= /35x7x10X 18 3% %. fi.

= /59 X62 x72 afcn. fa. = 21025 oH. faBTE |

ay fate aba yaa eteamz Eile cHaTT x BHC
= 210 asf ca. fa. x 20 oF. fa. = 4200 44 631.f9. |

Swi. 8. Find the volume and lateral surface of a right

prism 8 inches high standing on an isosceles triangle, each of

whose equal sides is 5 inches and the other side 6 inches.

[ C. U. 1945 j

[ aft 8 tie te av-farcy Shi os aafiate fagui 2

faSray ATA WATIT Ac se 5 Vie 6 ww ates 6 fe WE eecq

faq aoe waa e tierra fants fats sat)

mafeate fagray Wey eecw ofiq Sig ay Sify Sai ghirs

mafeqfes Sta) aca B9, 2 aie A.

° Ah?=(5)?—(3)?=16, ©. h=4;

sats fasts Sos —4 Ve |

fagatta canya=4 x yfa x BHel

=31x68.x4 8.=12 af se |

ay-ferw aa qaeq—12 af B.x8 8.=96 wehe,

aa Sata acnefag cane = Sfay afi x Sse}

=(5+5+6) 2%, x8 2. =128 af afe |

[meas s adica aafagie fagrea CHAVA a/5(s—als—b)(s—c)

ae WHA Aelcwe fate Sa ate]
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Bwi. 4. The base ofa right prism, 10 inches high, is an
equilateral triangle on a side of 8 inches ; find the volume of

the prism.

[cetz 10 df Gwe ay-famcay vii 8 Ufe stele ast

wae faga fag aby wave fafy oq 1 ]

mIaE fagrws orang =—Fa2 [a fagcos ate «feat J

weuica fara aa ghia craay= 2 x 8? 4. F=16 /3 22,

Sata facta w= Slay cHaHAX VHT]

=16/3 af %.x10 8.= 160 /3 wa Ufe |

‘Bw. 5. The volume of a right prism, is 330c.c. and

its base is a triangle whose sides are 5,12 and 13 cm.

respectively. Find the height and the total surface of the

prism.

[fage gfafafie cota ay faecaa waeq 330 ya caMfatta

ere fagraa aeefaq ert 5,12 6 13 cPfatta fare ate

GHB] @ ALASHIA CHAVA SG 7 J

aay CHAT BX CY 524127 =169=—132,

8 faeatt Hacer wae qacais-aead ateer 5 ofa. 9 12 oF. fa. |

fae cay efia Ray 3x12x5 acH. fa. =—30 af c7.fa |

qqeq 330%. cm. fa.
“= 11 ¢4.f, |

Stara wif 304. oF. fa

miata, Sfaa fea =(54+12+13) oF. fF.=30 cH. fi,

afeqafag crap 30 cH. fa. x11 ch. fa. = 330 2, 5. f9,

fasapa axateq-"fiaide=—aeqefay caayy+ateuy

a cma =(330 4. oF. f.430 2. cH. fi. x 2) = 390 af cH. ft
(meas watca fagetts afq= Js(s—ajs—b)(s—c) 6% Va

atiss fagalba sia fifa ear esi Altre cHY, edt qITTq

aficse atSaefag wae gee citwwcay sak FvtecwrTE waar aTeom

aes fafaay gfaa fees t |

acd, fate Cos =
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€wi. 6. The area of the lateral surface of a right prism is
882 sq. cm. and its height 14 cm. ; if the base is a regular

polygon of seven sides, find the length of each side.

[ os az fara cay gfe ose wT FegE oR Baty apfenefag

cae 882 af cH. TAIT @ Gow) 14 cy. fiblg « Pfie cere ateg

Cres SS? J

WA FF, Sat ater cedi aca fasta

fare aia tonefty cranq= fig Wf x Seo

=7ax14 ts cH. fa. = 98a af cH. fa. |

98a= 882 ( wlaty ), ee Fem 9,

Shia arse siga CHT=9 cab |
Br 7. The base of a right prism, 5 /3 ft. high, is a

regular hexagon whose side is 6 ft. Find its volume.

[ cata ae-fela ray SH 5 3 Fd e Ef 6 RD alefahe was

zaa-Aw eel feaaiea warwq fate sz |]

etic Se WT IH, Boat Satya cwaeq 6 Rd atafafas

BaD AIA faRray CRABS AAA |

autca fara cag gftg CHAT =~ = “2 3 x62 x Gast BB

as4 13 at Bb

=54 /3 af ¥.x5 /3 F810 TEE |

Gwi. 8 The base of a right prism is a trapezium whose
parallel sides are 7 cm. and 13cm, the perpendicular distance
between those sides being 8 cm. If the height of the prism
is 10 cm., find its volume.

[ 10 cnfehibta te cota qy-fate cra gfx wae WNfifeay viet
wateaiy atews 707. fa. 613 cH. fH. AY wae 2 aleacaa s797

aaqre 8 ca. fasta! fae ats wary Fe? |

Bififaacry cwaye

=} xX Hateaty Weary AA x Ty TAY

= 4(7-+13) x8 af cH. fi.=80 af cH. fabta |

2. fawaa Iq —Ay HATA x BHT}
= 80 qf cH. fa. x10 om. f= 800 FH cH. fF. 7
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f Pyramid ]

Swi. 9. The base of a right pyramid, 6 inches high, is am

equilateral triangle of side 4 inches. Find its volume and’

the area of the side faces.

[ oot 6 efe Soe ay fraifacey Shy 4 Ufe atefee anate

fagu © fiatfarws qa eo aaa Item “fants fate ea) ]

aa Fa wis, Pratfinws Pp AE oe ABC AaatE fagul oii

ADLBC R24 AD fagrws axyai | Wa Fz OO, asc fagray Sasa |

PO, ABC ANSTAY Sry ay |

PO, AD qayaty SZ Ay |

Wy FI UF, PO=/] ay, Po=h,

h=6 #f@ |

ata] AD? = AaB? — BD?

= 4223 =16—4=12,

AD= ./12 2.=2/3 Bfe | Ga a 11

op=}an=229 g. ==, 3 aie

o Pm pt-40*=(3649) A B= 112 af z,
- 1, /U2e 4J7 J7 ef

| Pratfiver eazq—3 x ‘fe CHAT] X SHS
=1xhx4x2J/3x6 Wa 8=8 /3 a Bfe |

VHA cHABA=4 x WfFtral x SIs Cosy

=} xlaxiet af @.=8 /21af ee |

Swi. 10. A right pyramid stands on a base 16 cm. square

and its height is 15 cm, find its slant surface and the volume,

[ H. S. °64(Compl.) ]

[16 caffatts af ofafafae waft ay fratficey Sow

15 cH. fatta Satz fete oefay ceaey @ yaRa fy wz | J

atica Sia was afeem asco wa Satz eicsre ate 16 cH. FR I

Wa Bz Ac, Bo sfer o fers sans cay Finite wz, opLas ;

Elc, M. (X)—2
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VBsqh op, aaty aferfas sige, uy op=ap=8 cA, fa. |

fratfrwy Sowi=15 cH. fa. ;

. Pratficwa fete Gow l= /§894 152 cH. f.=17 ca. fa,

Gaia fete wyefaq ceaya=—s x afatla x fete Too)

=4X(16 Gi. f¥.x 4) x17 &. f= 544 af CHB fabte |

wtata, Sarg qeq—} x Sfiy cHAT x Sosy

=4X(16X 16) af cH, fa. x 15 cm, fa.

= 1280 aq caf fatta |

Bw}. 11. Determine the volume of a pyramid whose
height is 10./7 ft. and which stands ona triangle of sides

16 ft., 11 ft. and 9 ft. iL C. U. "41 J

[oat ferry steamy 16 gb, 11 yo e ORE) Setq Gag

waizaty 10/7 Hb Owe fratfrwd ee Fs 7 |

fagetta ae-fatay s=4(16+11+9) ¥.=18 3 |

*, Bera cwayq= /s(s—a)(s—b(s—c) a ¥.
= /18(18—16)(18—11)(18—9) a

= /IBX2x7x9 Af ¥=18 /7 Bigs |

facta qaeq—4 x Sfiq CHAT x TSS!

=4X18 /7 af bx 10/7 ¥

=60%7 WH Eb=420 qaet |

Bri. 12. Aright pyramid stands on a square base of

side 12 ft. Find the height of the pyramid, if its volume is

576 cu. ft. [C. U. °43 ]

[12 xb atehatae attets gfie Siz votre wate ay fatfiewd

WASH 576 VARS LEH Saty Cos Ss 7 |

atta Patficey ofia crayq= 12x12 af $= 144 af x,

AR SUT TAVA=576 WHE |

_ ss HABA 576%. %.

tree SaeI= x Bfag capa 4x 1444, &.
Bw. 13. A pyramid ona square base has four equilateral

triangles for its four other faces, each edge being 20 ft. ;

find the volume. (S. A, J

=12 35)
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[ asl fratficer oft eat afeem oa Seta wre DIA wm
oifate arate ga faRQueiay ices ate 20 Eb eter atficwy
qaqa fate wz | |

aatey SA CHATH = 20 ¥.x 20 ¥.= 400 aR I

aula, Pratficey Sow Hfy sfirw eBrq) aa By, fratfiewy

Efe asco aire wn AEP fey aff ace ap sfer o fears

I~ CRE Sta, Seq PO fratfarwy Goes eBrq |

Wa FI, OELAB Walt OE=AE=FaB= 3X 20 F.=10 ¥ |

aq, OEP Fe Aah fage, Sey Pe aeemetys ANate

fageny Gwe = x20 y= 10 /5 wo

Po* = pe? — oe? =(10 ./3)? —10?=200,

“. PO= /200 H=10 /2 FF |

fraificwy wae =4 x Sfiy cra xX SHS!

=4%400 af ¥.x10/2 ¥= = W ¥.

= 1885°6 qaRd ( SAR ) 1

Sw). 14. The faces of a tetrahedron are four equal

equilateral triangles, find the area of the faces of the

tetrahedron, if the length ofa side of each triangle is 4 ft.

Find also the volume of the tetrahedron. ( C. U. 38 ]

[ waft opera wa vifat aday aaate fagal 2 fagrws

ates ste 4 Bb eer waefay cHaTT om BpETshy qT

FS CRA 7 J

Niel HVAT ST Vis Bosind gb aefae agate fagres

SHS|= Pan x4 F.=2 /3 BH |

ver ateorehn ca 4 x yfty fetta x fete Swot
=$xX12 Ex2 /3 = 12/3 at eb

aay SUI FAT CHAI = “3 a®.[ a fagcas ate |

= 3x16 aaa 5 viRe

2 facde qaaecag wae =(12 /3 4-4/3) B= 16 /3 ah eI



20 | fa fafs

WA FF, ABCD BYWALTA MAD a DELEC, ©. Bc-7 NaTfay

E 9% AABCT TNT AE. Wa Fy, @ FAY AABCT VITSH,

DG=bPCRCFY CHBjh. ©. EG= AE,

AUT, DE=AE=2 ./3, M4 EQ=4.2,/3

‘. h= Jpg? Ea9= MRVSP—G ae es 6.

farty Fae = 4x Of crapyx Sos |

=4x4/3x$ J6 RAP 2 GTR |

Bw}. 15. Find the cost of painting the rental sides of a
wooden column, 10 ft. high and standing on a regular

nonagon whose side is 6 inches, at 2s. per sq. ft. '

[10 xb Ss eat Tay weer sft 6 ate area fie wate
TAT AAGa! afeates 2 fifa ferca ety awrite fois

Sfacs FS YI BET? |]

wea fa 6 &. a1 4 ab aerate way aage |

Vara Slay Wanw—s Hx I= 8 RoI

Suiq qromeiag Hayy BF. x10 F.=—45 atHe |

facta qa5=2 ft. x 45=90 fa.—4 91,10 fafa |

Exercise 2

1. The base of a right prism, 9 in. high, is an equilateral

triangle whose side is 1 ft. 4, Find the area of its lateral

surface.

[9 &fe Gwe vale ay-fera cas STR 1 Eb 4 Ufo atefee est

aaate fase Rata weonefay crayq ss 7 |

2. The base of aright prism is a triangle whose each side

measures 6 cm. If the height of the prism is 16 /3 cm., find

its volume.

[ aote ae-feraray ofa 6 caffibta stefae aaate faga wa

Sew 16/3 catfatts | formate wave fate aq j

8. The base of a right prism is an equilateral triangle

whose each side is a. If the height of the prism is h, shew that

its volume is 23,94,
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C cota ay-farr cag of a atefafie aaaig frguy aq THs A

wera, atatd Sq cq Vata waaay “Fath, |

4. The volume of a right prism is 80 cu. ft. and its base

is a triangle whose sides are 3 ft., 4 ft. and 5ft. Find the

height and the total surface of the prism. [H. S. 64]

[ wee ay-fare cay ree 80 WARE wa ety Efe 3 ab, 4 Bb

e5 eH sesh se fage faaahy Bowl e aqawM

fants fata aa]

5. The area of the lateral surface of a right prism is

1080 sq. ft. and its height is 12 ft. ; if the base is a regular
nonagon, find the length of each side of the base.

[rar aage Safes wae az-faucay ieneia cramer

1080 afRe | Setq BHw) 12 eb eeea, Sas errws Wey Crd Fe 7)

6. Find the volume of a pyramid when its base is a

regular hexagon, each side measuring 6 ft. and height 30 oy

(ase farificey of 6 eb Tefe ae wR ATER ae

Sos 30 V1 Seitz ew Fe? J

7. The base of a right prism is a trapezium whose
parallel sides are 10 ft. and 12 ft. and the perpendicular

distance between them is 10ft. If the height of the prism is
8 ft., find its volume.

[cota as-faucar oh ess Tififer) & Sita aRteTty
TIENT 10 RE 6 12 RF ay L atencay ay TAG 10 #51 fawais
THs § KF eery Salty WT] SS? |

8. Find the total surface of a right prism, 18 ft. high and

standing on a regular hexagon whose each side is 3 ft. long.

[ cata ay-faracaa fa 3 ab stefae wae Za aT ET a

GHs 18 FF 1 Satz qqagseay cHaye FG? |

9. A pyramid on a square base has four equilateral

triangles for its four other faces, each edge being 30 feet;

find the volume. [R. E. J

Latter: gfafaie as fraificor wa stfais ca 30 xb

arefafre that anata fee Sateen fifa egi] |
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10. Find the area of the surface of a right prism, whose

ends are squares of sides 3 inches, the height of the prism

being one foot.

[ waft ae-fary aq eitewaefy (ends) 3 tfe af aq Satz

VHs as eb 1 Baty warfaate fifa =z 1]

11. The base of a pyramid, 12 metres high, isa rectangle

15m. by 10m. Find the volume.

( aafe 12 fatta So frarfiews fate 15 fa. | ergy ‘e 10 fa.
argfafad ae SaereE | Setyq qqwy Se pp J |

12. The base of a pyramid, 10 ft. high, vis a regular

hexagon of side 6 ft. Find the volume.

[ aefe 10 3b te frafawy gfe 6 xb ates “sh wax

Wl Catz wry ss? |

18. Ina regular tetrahedron of side a, show that the

height is equal to 4 ./6@ and the volume is equal to ak

[wat zay PRUNTT ae a esr ame 47 ca Bata

1 Zz 3Vow 1 /Ga MR WIA 573° Ree I

14. The base of a pyramid, 12 cm. high, is a triangle

whose sides are 8 cm., 15 cm. and 17 cm. Find the volume of

the pyramid. [ C. U. °46, °48 }

[ cata fratfacwy Gow 124. fais aa Getq aie
faga © fargcay ateofa 8 cH. fH, 15 c.f. 6 174. fa. Raeq

fratficey wraq fate wa |

15. A right pyramid stands on a base 8 ft. square and its

height is 3 ft. ; find its slant surface and volume,

[Sab at pitta ost ay fayifacey Geel 3x51 Seta
fete cqeiqg crane qaRq 4G? J

16. The base of a right prism, 10 cm. high, is a triangle

whose sides are 17 cm., 10 cm. and 9cm. Find the volume

and the whole surface of the prism. [ C. U. *40 J

[10 cafefitty toe ose avfawca git 17 of. fi,
10 cH. fi. 6 9 cm. FR. aiefains ah fge) Seta wey @ Haat
wey cHaH faty sz I]
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17. The base of a right column, 12 ft. high, is a regular

pentagon whose side is 4 inches. Find the cost of white-

washing the vertical sides of the column at 4 annas per sq.ft.

[esta 12 96 Be Baw wer efi Ash wa sega ua
Sirs cess ate 4B 1 ws aid pasta sfacw 4 aial yap ceem

2 wcex ay Wely pasty Sficw Bw ara ERra? J

18. A right pyramid stands on a rectangular base whose

sides are 12 cm. and 9 cm. and the length of the slant edge

is 8°5 cm. ; find the height and volume of the pyramid.

[ G. U. ’48 ; H. S. 62 ]

[ wae ay fratfacey Sit 12 cy. fa. @ 9 cH. fa. atefahae aett
Sse wg Setq arasy fete «wey end 85 cH. fats

faraifawby Cowie ware fay wz | |

19. Aright pyramid stands on a rectangular base whose

sides are 24 cm. and 18 cm. and each of the slant edges is

17 cm. ; find the height and volume of the pyramid.

{ cf. H. S. 68; N. U. °47 ]

( wafe ay fratfiewa Gf 24cm, fa @ 18 cH fa. atafafte

esp SASHA axe Satz ares fete xicaq cess 17 cH. fAStT I

Satz Bow se yan fife oa 1]

Cone (*)

4, aacaih faeces aacaicrs wat ators ws afin frguitcs

qRNery Vay Seq ea Vacs ay Fetata Ty ( right circular

cone ) 4a |

ABC FATsIN faerwr LEAs! ABs ay xfaa fageiice

catia eter c fash qe alse sara A

oF Fer xq Efi (base) WA! Wea

aiaty Bc, a fay TET NE gas Load *aty

Pracaty | ap, tea Sofia Bia axl AaCy

Eq Pips] aa ac al ADTs Baty fete

SHS) ( slant height ) 4% |

caipty « Sateit, «= fafeate wa sity fea 12

crfticory warety “req yete |
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Cala ay Jaraia eT Gos Aa Sez ghar wtat( r ag

fede Sool | ese faczy eel Ne s—

(i) RA Ie AcaA CHAM
= 4x gfag tate x fede Geel] x Qar x!

= ny] af DEF---+++(2)

=ay Jh2+y? af aee------(2)

[-. LaABC=1 AqTsTY, ©. AC? =AB?-+Bc?, °. 12? =—h? +r7]

(i) MEA MAG FCT CHAT :

= TH ABT CHUB + Say CHAT

= xy] +xy*=zr(1+r) af ase |

(iii) {ET Wem — 3 x Siry crEyA x CHT!

== ur®h Yq AFF |

Sriaztaym) 3

[ Haat Grad a] afer a= 32 yfacq |

Bw}. 1. Find (a) the slant height, (6) the curved surface,

(c) the whole surface and (d) the volume of the cone whose

height is 15 inches and the diameter of whose base is

16 inches.

[ avis ay qalata wey Bow 15 Vie oa Sfar ait 16 BF |

SUT (a) Sts Ss), (b) aoa, (c) TATA a (d) aawa fly Sq 1]

Ott SHB = 15 Se, atay=8 BF |

(a) 2. Riba foe Bes (= VA2+r2= /152+82 @.

=17 Sfx |

(6) “3a areca cRERq=arl af wee=—32x 8X17 afP.

= 427% arf &fe |

(c) “Riba ANC ar(Il+7) af oee—=32 x 8(17+8) af F.

=628¢ at &fe |

(d) “Ribq qqaqy=Jay2h Yq MBe=H1 x 32x 82 x 15 Hq B.

=1005} ya Sfe |

Bal. 2. Fiod the vertical height and the slant’ height of
a right circular cone whose curved surface is 704 sq. inches

and the diameter of whose base is 2 ft. 4 in.
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[ esis qe Tetety Eq awBraq afaats 704 af Efe aa Baty

gfar ain 2 eb 4 aie Satz aE-Bes 6 fete-Bww fate 71]
out Shag att =2 ¥ 4 Bx b= 14 BR |
AFT IP SCAT CHGS = xy],

aasqy 704facta fete Sosy l= —— ‘sax @.= 16 Uf |

waa, °o [tac hFtr?, 2, hP=[2—y2, h= J[?—r3.

° facta Cowl / 16? — 142 2. = /60 8. =2 V5 Uf |

Bw. 3. The slant height of a right circular cone is

1 ft. 9 in and its curved surface is 396 sq. inches ; find the

diameter of the base.

[as ay qateta tga fete Gwe 1 eb Oe aq qe

306 at fe ; Sara ata fate oq 1]

atta fete Bow 11 ¥, 9 B21 BR |

THSCAT CHAP = 27l,

_ aon 396 ate.

faréy Biq=2r=—12 @.=1 |

Bwi 4. The volume of a cone is 154 cu. ft. and its

height is 12 ft. Find the radius of the base.

(cata RT eaeq 154 VARS oa CHa 12951 Seta gaa

aylatey Ss 2?)

dar2h= FF TAHA,

mutey 4x 27 Kr? x 12=154 aq HB

ra logeTel af gs! af E= (99 AR, rh Bw |
facta artatt=3 4B 6 Ufe |

Bei. 5. The height of a conical tent is 7} ft. and it is to

enclose 200 sq. yds. of ground. Find how much canvas will

be required. [R.M. A. J

[ wot =g-aieicay Stga Gos 73 FF aa Szi 200 wi xe SiR

CUR SHRateE | Sige crws sfare fe afaats srepots ae atitatcy 7]

ata geteta Shia creme = 200 aire,

wee, xr2=200 af t,t, 38r2= 1800 af ¥,
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y Sax 1890xT aof w= 5900 af Fe, r=30,/7 Hb |

ay PH®, — v, MATA 12 83004 (AP) 2 = ISTE asf H,

l= 27675 y = 123 3 a

facta qcarq afin aaa. AHSHT CHAKA
xy 22 30. V7, 15% VI25,
*rb= 7% NIL , * ox Vil R %
30% 15 v7x V123 1 2 og — vel, 4.

9

=209°5 asf ster (eita) |

Bwi.6. A right-angled triangle, of which the sides are
3 ft. 6 in. and 5 ft. in length, is made to turn round on the

longer side ; find the volume of the solid thus formed. [S.A.]

[ee aacath fagraq ateucna (rds Seb 6 Bie 6 5 RFI
Wer ewes ae shin fagalt qaiter cate Bein cH tiets
qn fits Fz 1)

QUT TH CHAS KS AY steers aw Sia Gait eerste ahaa

Geigy Eby SHVI=5 HE ;

RUA HIT WEP Shy Tirth= |Z Hv I
facta qa darFh= 4 x 22x (4)? x5 WF,

= 585 ey w= 64) VaR |

Bwi. 7. The sides of a right-angled triangle are 3 in.

and 4 in. respectively ; find the volume of the cone formed by

the revolution of the triangle round the hypotenuse. [S.A.]

[ae acer} fagreq ateny 3 Bfe e 4 Bf Baty

ufogurs ae sfzai fagele qatsrq cq ge Sey ex Vinty WTq

SS Uz?

aca Fa, aBc fagrey 2B HIFI4 wae AB=4 B, @ BC=3 2B,

AC= J/42-43? 85 8fe | BpLac bia |

AAS ferQray AACS VIew ai StI BD 7,
BD_ BC Bo_3 tr =AB AC? a, 7 = 5° -- BD a ef

\
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ITY AC TAS oH Sigx] fagascrs yaseq Eze ye Born exh

AFPT TN BD 6 SHB AD wa aay Thad € Sse cD.

2 OE Eq CHI GR =]x x BD? XAD-+ 4x x BD* XCD

= 4% X BD?(AD+CD)=47.8D2.ac=4 x 32 x (3,2)? x 5 4a 8,

1085S wa F.= 305 qq Sie | |

Swi. 8. A right-angled triangle, whose remaining angles

are 60° and 30’, revolves about its hypotenuse, which is 12 in.

long ; find the volume of the solid thus formed.

[ cota aacath fagewa aig cottez 60° 6 30° ua afegray

ewe 12 ee) afogucs ae sfam fagubre yas Bory was

WT FS VE? |]

aaa mace fagrers ase vacete aig varsity foes,

EUSA Tale ( 30° catety Fars stats ) wfsgray aes |

[ Gr. 707 TS fou Ate ] weir Bc=6 Bie, ac=12 Ffe,

°, AB®*=AC?—BC? =(122 —6?)4.8,=108 4.8, “. AB=6 ./3 Ufo t

BD BC. BD 6 .
AB AC? 2. OAT 6/3 12’ -. BD=3 J3 afe |

facta yaya = 32 X BD2(AD+DC)=42x x BD? X AC

=4x 22x (3 ./3)? x 12 4 8,

== 2316 qq $,= 3398 qq Bfe |

Swi. 9. A conical tent is required to accommodate

5 people ; each person must have 16 sq. ft. of space on the

ground and 100 cu. ft. of air to breathe ; give the vertical

height, slant height, and the width of the tent. [R.U.S. ]

[ Hoey fea oy ws *g-atstcry Siz etcutes | aft acare

afeq oy 16 ated ofa 6 100 wags ates erate aH, Gia a Sige

WN-GwHsl, fols-Towl un Efaa ats sw Bra 7 |

sutca Siga Sfig fasty a wit ar, Seta Boul A um fete
Swe | fifa share akc |

aetcy 5 way wT cM Ba Att 165 a1 80 af REI

°. Ofte caayq ar2=80 ate, tT 2Pr2—=—80 at g,

MU, rP? 8947 af BHAA aR, r= JAAP B= 5045-30 F

frets Stya fawta= r= 2 x 5°045---¥.= 1009 ¥b (ata) |
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watz, evs Stiga yreq=100 4q H.xX5=500 HF ¥,

adie, Jxr2h=500 WB. TEX 58 KAR af Hx h=500 Fa.

hm bogs gkors B= B= 183 BO
aR, °° [mp8 AP BAO 4 (2 PP)? ax S6S55 arf x,

lex J8F G5 R= 19'4 Hb ( effet ) I

Bwi. 10. Divide a right circular cone into two parts by

a plane drawn parallel to the base so that the curved surfaces

of the two parts are equal. i [C. U. °47 ]

[ase ay geteta wey ghia twain re CHE Sif eA
“ECs aT Ge Met oe Tq cay HN qearyg | aro geez

CRayA HAlA ET! | :

Wa FI Ws, APB ase AY Feisty te, aB Te Vets Efi,

O Sfay com Rr BA «Wa Sal as, AP canta c faq firm

ery wntetia sf aah qT P

Sifecq cep EY ACCT CHRTTN

ATST MM ACOBT ASAT cRUPTAZ

maT eV, ATi, CPO EY IHseaAy Cc 70

CHUPH APB AFT AVA CHUA

Bes BRT Mate, c fey fim Efaa

mareaty «sian saw Sifery Gay A 6
Ere ose qe cay Sficaq | Aa FAI fea as 13

ary, oO HAR y' AIHA LU FSF CHB OA oe)

Aq, PCO’ aq PAO faige Geis ay [ °°” co’ Ao],

co’_ PC ff ry’ PC
=——, —

—~— ——)

AO PA’ y PA’

CPD MFT THCHTA CHARA = Ay'PC yr! PC

APB ET APSCTT CHAVA RY.PA oy PA

PC Pc_*c?_ 1

PA’ PA PA? 2?

“PC GAY PA eas APAT TATHATLATST BEM I

Swi. 11. A right circular cone 20 ft. high has its upper

part cut off by a plane passing through the middle point of

PC? =} PA? = PA.SPA.
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its axis. If the plane of section be at right angles to the

axis and if the radius of the original cone be 4 ft., find

the volume of the truncated cone. [ C. U. 1936 ]

[ae ay getsty “xq Bww! 20 gb wa ofis ainty 4 wot

Cety awe aefay fea wows fee ayetca wae aaecay ety

aghre cay sfaca fen EStCNT HqRH SG VFrz ? |

AHS MEY VARA far2h= Ix x 4? x 20 Yq Fe AZOR GARE |

Baty wena qe fea weeT AS avery ase aqeAg Gat

omgttcs faoe sate Sra feces fin tea Bow wy 4x20 ¥.

al 10 Eb ge Efaq aintf eecq gx 4 HS 41 2 BB

“ Grae far ET TAR 47 x 22x 10 Wy HAs BFF,

QHG "Eq faa req SAR

= (892n—40-n) qo B= 289 x 22 Wa B= 2934 BARE |

Exercise 8

1. The height and the diameter of the base of a right

circular cone are 12 in. and 10 in. respectively. Find (1) the

slant height, (2) the curved surface, (3) the whole surface

and (4) the volume of the cone.

[ ose ry Tasty ET SHG 12efS aa Sfia wiry 10 Ve 1 Sarg

(1) fete Cowl, (2) aoa, (3) WITS 9 (4) VHA fief_ sz J

2. Find the vertical height and the slant height of a right

circular cone whose curved surface is 330 sq. in. and the

diameter of whose base is 7 inches.

[ wate ay geteta Mey aareq 330 af Ufo oa gies ain 7 Sie s

Szlq Vaz Tos @ fei a-Bos ss yp ]

8. The height and radius of the base of a cone are 12 cm.

and 5cm. respectively. Find the curved surface and the

volume of the cone.

[ox ay qetaty “eq Cowl 12 aSfatia wR Eira aie

5 catefasta, etary aaacrg caaey oe yaaa fate sz! )

4. Find the radius of the base of a right circular cone

whose volume is 1232 cu. cm. and height 24 cm.
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[wee ay getete seq wae 1232 eq cH. Fadia ox Beet

24 ca, fabta ery Veta Sita Wily FE P|]

56. The slant height of a right circular cone is 1 ft. 2 in.

and its curved surface is 264 sq. inches. Find the diameter

of the base.

[wa ax qetetr «eq fete Gos 1 sb 2 Sie ea qareq

264 af fe ; Sata ata fafa az]

6. The height and the radius of the base of a cone are

15 cm. and 8 cm. respectively ; find its curved surface and
the volume of the cone.

(ast eq Bowl e Efay aiaty eatery 15 < 8 caf fabta
Sty AHsy eo Tay ffx sz ]

7. How much canvas will make a conical tent 11 ft. in

height and 12 ft. in diameter at the base ?

[ Sew 11 Hoe Slay air 12 Hd eBra way sls EQ ATSICay

Sry faite share fe afeats srtperts aw artic p |

8. A right-angled triangle, of which the sides are 3 in.

and 4 in. in length, is made to turn round on the longer side.

Find the volume of the cone thus formed. [S. A. ]

[ eats qacath frgcas tewy 3efe e4aie Widwy steers

ore Sham faye yattea cate Soy UT Stety am fx sz]

9. A right angled triangle of sides equal to 20 in., 16 in.

and 12 in. respectively is made to spin round on its hypotenuse

as axis. Find the volume of the double cone thus formed.

[ R. E. ]

[ waft aacaih feces ateefs aytecy 20 2, 16%. 612 ee

taty afegucs ae Siam fagebes yasey cy ETT Beg oF

WiRCHA CALS TARA SS 7 |

10. A cone 3 ft. high and 2 ft. in diameter at the bottom

is placed on the ground and sand is poured over it until a

conical heap is formed 5 ft. high and 30 it. in circumference

at the bottom. Find how many cubic feet of sand there are.
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[3 xb Bop oad eet CaTHETE UT 2 Hb I Sete YRs THe

Seta Baz alia otfacs etaty at os! wz" atoicay yr esq ataty

SoH 5 HS ae wacyera “Fie 30 BB | Sates Ss aa Bd ati ace 7]

11. Find the lateral surface and the volume of a right
circular cone of height 15 ft. ; the radius of whose base 1s
8 ft. [ C. U. °42 ]

[ase my gateta TET Bow 15 yb wae Sky aires Be
Sotq aes Tats @ yaaa fife wz |)

12. Find the volume and the area of the slanting surface
of a right circular cone of height 4 ft. and the radius of
whose base is 3 feet. ( x=). [ C. U. °39 ]

[wee ay Tarety “eT owl 4 gb ay fky aint 3 zo I

Setly LAFF 9 THUY ceayy fafy sz i |

18. The upper part ofa right circular cone whose curved
surface is 20 sq. cm., is cut off by a plane parallel to the base,
so that the curved surface of the remainder is 15 sq. em.
Show that the plane bisects the height of the cone.

[ws qx qersta ey zeae cHaey 20 af cH. fabts |
Satq Gira wey ose HAAG wal Sete wereitce fax watz

aare aery Trey CHET 15 af cH. fadty Ba eats 3a ce
AISA MET Cosics aafarfes sfaxteg t ]

14. The section of a right circular cone by a plane

through its vertex perpendicular to the base is an equilateral

triangle, each side of which is 12 cm., find the volume of
the cone.

[watt ay Falsla MEF RitiT ¢ efaz CAT Ay cata AISA
ater ERIS cay waty Gata Cey-Saie ( section ) wat? 12 cH. fattz

atefatre aaare free ety tela qaem fifa sz]

15. A right circular cone 42 cm. high has its upper part
cut off by a plane drawn parallel to its base through the
middle point of its axis. If the radius ot the original cone
be 5 cm., find the volume of the truncated cone.

[ 42 cH. fatty Be ose ay TST MET AIST Coty aewy

aarfog fir efra aateaty cota HAGA WHA SM cH Rea EY Ey

*EA ATA 5 cH. fadta ex, Bee Bape fax es qaay fide sz I J

Leste. (cylinder) @ CutMs (sphere )-9q wicatoal

*faface cre) |



fase Bana

ALGEBRA ( ayeafts )

Elimination ( {gq ) |

5. BARAT SC BAMNSS! aaa wel hq gate sfery

ALS HANSA WTS OF A wstfes Arenfisa athe aeaq sare

(eliminate ) watq & aMeatefaa aieter 2 atfiafes wat

ASI fata SACs Vy |

& afighas ca mma ase wa sizice anatgs (eliminant)
TA BH | |

BARAA SMT! Wa FI 2x+a=0 @ 3x+4b=0 uF

HITSAY GVlS VVTS x Way Sars werq |

ami, 2 2etamd, 2. 2e—$ (0)

way, «. 3x+-4b=0. .. r= —® seeres (2)

a 4bSS 3a—8b=0, ak a aaed x ATR (adhe Ber

x-afas ) oa Bei aes AAG BB eBro ass eatre, Wear

Sates catea qiTss | uF 3a—8b=0 aNsatPrs ays asad:

QUeA x-H1a| SF ( x eliminant ) 37 |

mietae fara) gate ahead etce wale ae (x aly) SARA

Sfaaty wa aaey ecass AT Sead ers ating ata fafa sara |

ORR HASTY Gee wees | arfag cq ge! ata tper aBrq

Stata aie ata ea, CHAM Gras | aty wig asad PS fie ex

MBA, L HG ate Qeiocs afas-sfaar cq aaa ater ara

WU F aTisatacyy 2 aif qaapws wrq |

St TH CN Ce, 2 HR GIGS eq eS Asa geF

BHA FHS REAT WS |

Sa AN SAI-MeAz] | Sicay Sater cet were ca,
ase Tift (x) BIAIAT GT Ge ANSI eter VexiCE | ARE
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atatates qwefy ath wins sfacw etre aye ATlseacty a1,

Siz ACA as Alyse Gey] saws |

ast aft eo oy att ahead ates) sige, wal

AMSA VVCS 2 aifey ca aia Vea ate Gel ate ase Hees

2 afar afaacs ata ora 9 aift-afas aaa apex wera |

eat gee aft aeiaacas ay (eae RT eacty eaten ay |

S174, aaticr cx cBtaq VB HH saq Ble 2 wicay aie gevba ca

ata teal Era, Ora HA sawed S aif Gebs cH’ ata aM wea

& atfray-afes ad ead Aten wees |

fee afe ane aDaatels araa wiftiefay want malsae
( homogeneous equation ) &, Ba AFIT RA] HAT aP-

HATTA AAA Sec BACT |

Wa BA, 4x+my=0 Hae nx+3y=0 oF ASA gee BTS

x8 y WAI SIICS Re | .

ait Cee, AHS ANSI4 Bors y ater Cit sfax nz

4. +m=0-(1) AA n-+3=0 (2)

(1) 228ts sags (2) G&rs an

m9, aj, mn=12.
4 ”

BSA BAT eva mn=12.

[wdazs Sacay SHeacty “oF ose we Wh afin Beir

SATS SAi LETICE | J

Baraataiay 1

Gwi. 1. Eliminate (81434 #4) x from the equations

4,x+b,=0 and Agtx+be=0.
b

a,x+b,=0, x=

b
qtaty, °° Agx+bs=0, r=

> = —Ps oe a,bg—b,a,=0 Bey face BANS t-
a} ag

Ele. M. (X)—3
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Bw). 2. Eliminate x and y from the equations ajx+byy=0
and a9x+bgy=0.

AUS AN SIT y Tal tT Shan wz a, +b,=0---(1)

GR ag +bg=0--(2), wre, (1) Bece e Fm —F2,
y y Qa,

w (2).8 aa 2 aty Tato] Tz

ax(—2) +b,=0, 4; a,bg—agb,=0, Tart facta HTN |
\

Gri. 8. Eliminate x, y, z from the equations

a,x+b,9+c,z=0 veeees (1)

AgX t+ bgyt+cgz=0------ a
Agxtbsy+csz=0 -----(3)

CULNaY AGT atti aT eae wateters etry oes fire |

attr (2) @ (3) RCS THOTT altiaics TF

toe Ye
bots—bscg Cady —Cgdq Qob3—azbs

NI SI Acsyy aRis—k, |

*. %=R(boC3—bsCq), y=R(caas —C3a3), z=k(agbs —azb,).

ord, (1)-a eas x, y, 269 2 TIA THEM we,

k{ay(bac3—b3cg) +04(Caas —Cgag)+ Cy(agb,—a3bg)}=0,
@,(bgcs —b 36g) +b) (Cgas —cgag)+0C3(a9b3—asb,)=0.

(wR: ere nttertefics Borg enw water its afin
Aer aq J

Bei. 4. Eliminate m and n from the equations mx-ny=a,
nx—my=b, m?+n?=1.

AH 8 fUSla HSAs CURA at saa Te

mx +22 + 2mnxy=@2-..---(1)

a 2x? + m2 y? —2mnxzy=b2----(2)

oe (L)+(2) SPH 11 x2(m? +22) + y2(n? +m) = +53,

oe TAANSH CUM x? + y2— G2 + 42 [° m2 +n%e1 |,
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Gy}. 5. Eliminate p from the equations
1
D

2

act{Cay y2=(p+2) =p? + +2=2 42, oo yli—xianQ,

facta qIATSs BEA y®—x? =—2,

Bwi. 6. Eliminate x from the equations ax?+5x+c=0

and a,x* +b x+c,=0.

ees HASTE GEE RBS AHeta aitinires wz

— ee
bc,—b,c¢ Ca, C\a ab, —a,b’

9? ox O63 —b\c ga OMG

ab,;—a,6 ab, —a,b’

bcy— byc__(ca,—c, a)?

ab, —a,b (aby —a,b)®”

bc, —b,c — 2
aby—a,b* 71 a,b) ‘

==(bc,—b ,cXab,—ay,b), exiz facta BASF '

@wj. 7. Eliminate x and y from the equations

x—y=a---(1), x29 —y? = b?---(2) and x5—y axc3-.-(3),

xI—y%=h?, ee (x+y\x—y)=5?,
2

_ a, (x+ty)xa=b?, . ty=e reneee (4)
(Lay af fii HB x? +y2—2xy=a? = (5)

4

ae (4) > 99 9 22 -by? + 2xym 2a, --(6)
4 ao 4. 74

(6)—(5) sfani wt Axy:-? ¢ xy: b*—a

C4 (3) BUTS MB cF HPF —y? —(x—y)(z2+xy+y")

=a{(x+y)*—xy}

- {0% b= ath
a* 4a?

= (se tat) ete
“4a? 4a ’

“.) Aweata ute 3b4-+0*=4ac®

. ce aetaiee why a*+3b*—4ac8 m0.

apt t and y=p+

(ca,y—c,a)*?*=
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Wri. 8. Eliminate cos @ and sin 6 between the equations

x cos 6+ y sin @=a and x 'sin @—y cos 6=b.

x cos 0+y sin 96=a,

x? cos?@+y? sin?76+2xy cos 6 sin 6=@?-----. (1)

alata, x sin 0-—y cos 9=b,

x? sin?6+ y? cos?6—2xy sin 6 cos @=b?.--+-.(2)

wc4, (1) 9 (2) catty fan oH |

x?(sin?6+ cos?6)-+y?(sin26+ cos?6)=4% +52,
424 y2—=gF+52 (°° sin29+cos*9=1)\ Fas qse |

Sr. 9. Show that p?+q?+r?—4=pgyr is the eliminant
x xof the equations a+: 5 ~+==4, ytg

ane aaa fo Oe Shan HE
2+(=5+ +35)+(% a+ 5 3) +(75+ +2,)= par,

ai, 2+(24 +2)'—24(2 242)'— —2+(%+2)'—2= par,

q, 2+r?—2+p*—2+9?—2=nar,

. p*+q2+r2 -4=pgr,

HHA QT [Hs ey cy |

ee ASAI (aes NSE p2-+qg2-+r2—4=—nay,

wi. 10. Find the eliminant of the following equations
X+y+z=a- ences (1)

xytyz+zx=b-----(2)

x9 + y3 425 =¢..--. (3)
xyzw dso (4)

(3) 6 (4) BErw NF x9 43 4-23 —3xyz—=c—3d,

Se (ety +2z)(x2 + yy? + 22—xy— yz—2x)=c—3d,

qT, al(x+y+z)?9—3(xy+52+2x)}=c—3d,

a, ala?—3b)=c—3d,

, a®—3ab+3d—c=0, Fue fara qaayes |

Swi. 11. Eliminate x from ax? +bx+c2=0:++ (1)
and x°+x+d=0.-.....(2),

~
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Ay AMAA x UA oe FAB aoce a Ua-etefan we
ax? + bx? + cx =(oro+e(3) ,

axe +ax tad=Qerrr (4)

(3) ecw (4) facatt ShHa A bx? + (c—a)x—ad =0-+++4(5),

awe (1) @ (5) RBCS AHA ottaies vB
a2 _ 2k 1

—abd—c(c—a) bc+a*d a(c—a)—b®’
(6c-+a7d)? =(abd+c? -ac\a%+b?—ac). [B76 cra]

Cri. 12. Eliminate x and y from px-+-qy=0+---(1) and
ax? +bxy+cy? =0---(2),

(1) BBcs 9B px= —aqy,

ed, ( Ay SF ) x= —@k, y==pk,

wr (2) RECS MS a(—gk)? +b(—qk)(pk)+c(pk)*=0,

a, aq?k*® —bpgk* +cp2k?=0,

41, k?(ag?—bypq+cp*)=0,

*. aq?—bpg+cp?=0, fate facta ataqyes |

Gals

Exercise 1

Eliminate x from the following equations :—

x+b =o} > 2x—-m= }

3x+2a=a ° nzxe— 5=0

ax+b=0, a’x-+b'=0.
ax? —2a?x+1=0, a2 +2%7=3ax.

x* +ax-+b=0, x°+cx+d=0,

xti=atb, x—lbe=a—b,
x xse ae ee x7? +-x+a=0, bx+c=0.

8. 2+ 343(x+7)—a, xs A a(x—2) =0.-37

Eliminate x and y from the following equations ‘~

9. Ax+ay=0, bx+3y=0,

10. x—y=a, x*+y?=b, xy=c.



11,

12.

18.

14,

Tyaxfts ( Exercise 1 ]

%2 — 92 = ax—by, x2+y%anl, Axy=—bx+ay.

xt y=p, <2 + y% ang, x34 yF—y,

sty=m, x8+y% =n, xy=l,

xty=a, x2 + y?=h?, x#+ y4enc4,

Eliminate x, y, z from the following equations :-—

15.

16.

17,

18.

19,

20.

a1.

22.

ax+by+cz=0, a, x+b,y+06,2=0, agxt+boy+cgzTM0,

bx +ay—2=0, cx+az—y=0, cy+bz+x=0.
|

xy=c*, yz=a?, zx=5?, xP 2+ 23 = d8,

x y z— am Z -=Z+xn, “=x .. y+z, ; +x, P +y

Eliminate m and n from the equations \
mx—ny=a(m?—n*), nx-+-my=2amn, m?+n? =1,

Show that a*+5b?2+c?—abc=4 is the eliminant of

x3 + y% = cxy, y?+z2=ayz, 22+x%=bdzx.

Eliminate ] and m from the equations 1°x-+m'®y=a,

[3+-m?=1 and lx—my=0. [ P. U. 1902 |

Eliminate @, b, c from the equations, bz+cy=a,

cx-+-az=b, ayt+bx=c. [C.U., A. UL]

Progression ( ests )

6. chi aft cata atftatata wate aaa ath ay pear

mat TH Cx Cares a caiae aaPCe eig yal ve ere cata

este fafee fray stent uta, ste etey oe athataice cord

(series) aH! AM, 3, 5, 7, 9 eee af, wea 3, 6,12, 24

atets ath ae oes coh 935 sfartcE

mATSs CHA ( Arithmetical Progression )

7, MASA CHA ale cota cote wats ca cata aeHT AES

wits Se yas} sera WET Ae AAT ates, Gra CHE CAs

mates cart (A. P. ) acay

win? yaiq Wears ait WER ( common difference )

Wl aM, (i) 1, 3, 5, 7,--eate aries ced; stad, Vere ta va



ants 39

opaia Se ost wtea afer fautee, cca aAteted wea 2;

(ii) 10, 7, 4, 1--Bate ose aatwz coh; stad, Sery vy ty

apefa Se ost Sieg Shani fate) wary atatad qeT —3.

s. winiae wea fata) antes ceiha ca cata iy eers Bata

Be acta owt facatt sfacr atetad awe stem) ate! AietTass

faSha a Cars ety ve facatt Sa eT ae,

(1) 2, 6, 10, 14-~ celhiq atetad wea=6—2=4

(2) 7, 4,1, —2---cohcs atetad Seq =4—7—=—3

(3) a, a+b, at+2b---ceacs atatyq aeqy=(a+b)—a=—b

(4) a,a—b, a—2b-- celts Aietat Wey=(a—b)—a=—b.

9. miata Me, CHA MES MHRA] | «Wa Fa, 4, 6, 8, 10,

12, 14 wate aateq coh, ety ote AH=14, AHRATIK6 ; WAT

1404 WB He Gq Ute) «WRAY AiR CoA AIST celts suTOhT

ay Uics, BI Bela aay, wy aylse secs faery ay aca, BT A

chy n-sa tees (nth termes) atatad %7 ( general term ) aa |

AEF AF n-SH CH CHAT chy BT, WI n-SH Te CAA AY ( last

term ) GBCq ay HALA URTA_n, oF on ase yYforay] e CARD

RECI— VE] SIH eo SA Tl AW) Ces a |

atutate: aatey catty ctey vce a, atytad wwIs b, or

ECs 1, HERAT n Ae Trefay cainsaCs s att] AS FA ET!

Sypata, ty WA OF WW, tg WT 27 AM, tg TA ON W,--,t, UA n-ST

acs facet Va) ater |

10. water celta n-wa oe fade) cota rated celts etay

Tea ore Hixtad wey b Vera,

t, (98% )=a =at(1—1)b,

ts (25 1% )=atb=at+(2—1)b,

ts ( 94 A" )\=at2b=a+(3—-1)b,
t. ( 8 1% )=a+3b=at (4—1)b, Sarthe |

SCR CHY BIBrBTE CH, CA CATA ATH Day HAT VBcq cme

TORI WOH os ST ally ie a-a AES Sat ARTS b cay

sirens ca cata ty athen ate
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HERI, Cl HiT ANtwy ces 2, =at(n—Db,

2 cates ale cad n-ne ve oics, Sez t, BeCT CHT AR,

wq{q l=a+(n—1)b.

Creriatay 2

Swi. 1. Find the 12th term of an A. P. whose first term is

3 and the common difference is 2,

[ wa autor cate sayy 3 e atetad wea (2; Betz ates

(12-34) 94 fafa sa] \

QC a (9 1H)=3, BD (AletTT HVT) =2 ae n (HARA) = 12,

QHPATY t, =a+(n—1)b, \

facta te Bate ¢, = 3+(12—1)x2=34+22%25.

Bw. 2. Find the 15th term of the series 6, 8, 10,...

OETA OT A A= 6, Aiylsd We b=8—6=—2, AHA] n=—15.

GE t= at(n —1)b ak zy eT AB
ty,==6+(15—1)x2=6+28= 34.

Bei. 8. Find the 20th term of the series 10, 7, 4,--°

HAalgq oy HF a=10, AY. WBF b= 7—10O= —3, AH RAT] n=20,

t20=a +(n—1)b=104+(20—1)x —3=10+19x—3

= 10—57= —47,

Bw. 4. The first term of an A. P. is 1 and the 18th term
is 52; find the common difference ( Stxta1 Haq fata Bz ) I

Way BSI, Alas Sey=—b.

HAUT t),= 52, BTiS a+(18—1)b=52,

q, 1417b=52[ °° a=1), a, 17b=51, ©. b=3.

facta aletas Bez = 3.

GW. 6. Find the 21st term of a series whose 7th and 13th
terms are 23 and 41 respectively.

[cx cela aay e 13-4yq aH axiT 23 @ 41, Stetq 21-84

An FS? |

WT FF, AAT AH =a, aa Aletad Heyz=b.

MUTT tp = 23 Ut, a+6b=23---(1)

MA t15 =41 His a+12b=41---(2)

areld, (2) ERrs (1) facatt Shiai Ne 6b=— 18, °. b=3.
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wtatz, (1) e8ce HS a t+18=23, -. a=,
. face tg3=a+20b=5+20 x 3=5+4+60=65.

Sw}. 6. Find the series whose 5th and 12th terms are 8

and —6 respectively.

[ aay ose Aatey ch farts sq atety req e ate oe ERteRTE
8.6 —6. | ,

WT FF, ALT HHH a GR Aletyq Qe7=—b,

AIM, LTS AS VETS at 4b= 8...(1)
aa a+11b=—6...(2)

“. (faa aft) —7b=14, 2. b=—2,

ata (1) SECS HB at4x—2=—B . a=16.

faces cote 16, 14, 12, 10,...

Bel. 7. Which term of the series 2, 5, 8,---is 59 ?

[ 2,5, 8,---caRpa cataq 1H 59 2 J

Wy FF 59 |B cDNA n-SI iG) dt a=2, b=5—2=3,
a+(n—1)6=59,

a, 2+(n—1)x3=59, 4, 3(n—1)=57,

al, n—-1=19, 2. n=20. Boaz corRPey 20% 17 59.

Gai. 8. Is 46a term of the series 1, 4, 7,-- ?

[ 46 f¥ 1, 4, 7,--celhta cata mH ? ]

ale AST VA Aly FI 46 ATS CUNT n-Bq | ttt a= 1, wae

b=4—1=3. aed, at+(n—1lb=46, a, 1+(n—1)x3=46,

qa, 3n-1=45, a, n—-1=15, ©. n=16.

RSI, 46 AHS coNfy LP TE sae Se cao AF |

Beri. 0. [f the pth and gth terms of an A.P. are respectively

q and »p, find the first term and the common difference.

[ cata aatea cote p-wq 8 g-BI AT AeA Sp; Saty aay
te 8 Hina wey fats eq! ]

ACT FY, AT AH= a Ae HTT ASI=d.

ATG AS KUTT ANB, at+(p—1)b=q:--(1)

a4, at+(q—1)b=p--(2)

facatt fam, (o—g)b=q—p, i= —1.
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aN (1) RECT MR, at(P—1)X—l=g, F, a—pt+l=gq,

a=p+q—1.

facts etey e=p+g-1 aa atrtad wey: —1,

Swi. 10. The mth term of an A.P. is n and the nth term

ism. Find the pth term of it. [C. U. °47., E. B.S. B, °51)

Lestat aatwr cette m-sy Te n GR n-BE Mem; Sty

psy oe fafa oz)

Wey FI, AW WKH=a ay atutad WwA= b,
HS CES HE a+(m—1)b=n---(1)

94 at(n—1)b=m---(2)

( facatt Sfaa1) (m—n)b=n—m, b= tM 1)

Qty (1) BBS ANE at+(m—1)x(—1l)=n,

q, a-m+l=n, .. a=m+n—1.

facty p-3y t= a+(p—1)b=m+n—1+(p—1)x(—1)

=m+n—1l—p+1l=m+n—p.

Bvi. 11. Ifa be the first term and [ the last term of an
A. P., show that the sum of the pth term from the beginning

and the pth term from the end is a+,

[ cota water cota cieq ae ae cig tel; atts sz ca A”

CHB RATS p- BT aye OMY ALCT CAT p-y THuray HAF a+, ]

MT FI, AIT =a, alety Wey=b,

cHtety fee Becw p-w_ A¥=a+(p—1)b
OR OAT HH VAG CAT p-Sa ty=1—(p—1)b.

2 58 Mey AA =a+(p—1)b+1—(p—1)b=atl.

[ wear: cttety fee ekrw ty a teely cy wiea atom frzice,
ont fee ets ators Healy Fe cteta sfin frste: oUF
cHtety fee RRrw cata Ae atrd eH, wa MT fre RRCS meee

RIS ty l—rd Berg 1 |]

Exercise 2

1. The first term of an A. P. is 6 and the common

difference is 2. Find the 15th term. . [ C. U. ’22 }
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2. Find the common difference of an A. P. of which the

Ast term is 1 and the 10th term is 10. {C. U. 725 ]

8. The first term of an A. P.is2and the 20th term is

59. Find the common difference. [C. U, ’24 ]

4. Find the series in A. P. of which the first term and

the common difference are a and d respectively. .

[ aaa eee TateT cat fifa sa atetzarey ome a way Tete
Sez d. J

&. Find the series in A.P. of which the lst term is 5 and

the common difference is —3.

[ aay eas Hates coh ite wy cet etem ty 5 way AtNtT4

q—3. ]

Ns Find the 15th term of the series 16, 13, 10,:-
Find the 12th and rth terms of the series 2, 5, 8,--:

: Find the 20th and the nth terms of the series 8, 6, 4,:°~
9. Find the 10th term of the series 1+$+144+--

J 10, Find the nth term of the series (i) a, (+4), (a+2),--

and of (ii) 3, #24, 28+}... [ C. U. 1886 }

11. Which term of the series 6, 10,14, --- is 38 ?

12. Which terms of the series 10, 8, 6,---are Oand —10 7

18, Is 29 a term of the series 3, 6, 9, -*: ?

[ 3, 6, 9 celtite cata ty 29 were aica fe 7]

14. Is 6% a term of the series §, 1, | «+ ?

15. The second term of an A. P. is 6 and the fourth term

is 14. Find the 10th term. [ C. U. 29 }

16. Find the 20th term of an A, P, of which the 5th and

the 12th terms are —4 and —25 respectively.

[oy satay celle temo wie My NatCR —4 @ —25 wiety

20-Bx 1" SS? |

j 1%. Find the first and the 10th terms of the A. P. whose

5th and 13th tetms are 5 and —3 respectively.

[ cy aateT celhy rey @ 13- sy tH RNTeTA Se -3, Slaty aigy

‘e waa te fete ez IY
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18. Find the series in A. P. of which the pth term

is 3p—1.

k [ cata aateq eRe p-Sa ty 3p—1; cote fafa oa 1]

19. If the pth ard qth terms of an A. P. be respectively

c and d, find the first term and the common difference

[ C. U. 734]

[ cata satez cute p-wy ee g-Bq MH AIHA ca d BET

Sey AAT 1H @ HINT ABI Se srg ? |

20. Ifthe mth term of an A, P. is n and the nth teria i is
m, find the (m+n)th term.

[cata axtey Cle m-oy TF n 4a n-Sa MT m; tata
(m+n)eq 4 fifa at]

\ 21. Ifthe pth term of an A. P. is aand the qth term is
bh, find the rth term.

[cq autea cate p-Sq te a ae g-ST HR 6, Slety r-Bq AW

fata eat]

» 22. Prove that in an A. P. the sum of two equidistant

terms from the beginning and the end is constant.

[ ciate Bq cy, AAW CHING elgg e CHE aiiwaT RATS AAPTTV!

HAAS AAV SAS | |

ANA 343¢ ( Arithmetic Mean )

11. MaTetE Buss! (1) ale 1a te fea ath mater cece

AUCH, VI eAwore AAwWNT WIP Vwayl wi, a, b, c HWS

eta aie fea ay Bez bre ae cA AMVIMI WATS AWA I

(2) aff suaehh ay oat Hated cet s3q sca, Sie Sera alay @

AT AHI TAT MPafacse aay e@ ory AHA ACT Seely RTteTT

TIF ALEX! AM: a, m,, me, mg,,m,, b GSS Ate ce

VELA, M1, Mg,---, m, ATOMS a 6 b-a WHAT n MAYS Aahedy

ATF WH | (3) ANtwTra qayace Recapey Vegifers A, M. cael aty |
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Owiaaetater| 3

Cwi. 1. Find the Arithmetic mean between a and b. .

[C. U. 48 J

ACT FY, ATVNT Ags m, 2. a, m, b eats antes com,

m—a=b—m ( Sex vs Hiatas Saecagq Agta afaay )

41, 2m=at+b, 2. m=422.

[ wR S ca ceta DER naa AART BUS, a ARACET ATW
WTS BEI] |

Swi. 2. Find n arithmetic means between a and 6,

2 @ OF AAT 2 RUF AIF Aly,

ae ba qyTAs n AHBPahy aBy aay wa aTiey cel}

VEq UVlA AWANAT= n+2, AIT AH a, MA CAA AH Al (n4+2)-BR

wb, Wa I Aad TwI=d.

(n+2)-Sq WR=b, 6. at(n+2—1)d=b,

a, at(ntlj)d=b, a, (ntljd=b-a 2. d=5s,

facta again

= (a+ Pot), (a+2.27%), (a t3.259),--(at+n.222).

[ORAS meter AT SI n RUS TTS eae Steicwa ICH

aie a 8 CHA See b, cHeaeW CALE MHRA n+2 e%qR 1 aay

AHA ACH HINA Hwy cary Sital 2a ay Ais aay agye yey cra,

eESiCA ATT Way caty Sian aI Ty Vy aypafa ateal aseq +

CAA WATS RUF atn2=2,%q) b—d aA 6-252 GHrS atatea WS

cae] ata]

Cw}. 8. Insert ( ate) 10 arithmetic means between
2 and 57. [C.U. 19; D. B. 28 }

2 eae 5703 Tay LOG aes ABcq cals 126 aHGe eae arteq

cal wera) Baiqeiaa te 2 aay wey 57. A By, Atetay

Seq b. . tyg=57, A 2+11b=57, a 11b=55, -. b=,

ey Wee 2+5=7, fey wE=74+5=12, aac

facta qqrqefq=7, 12, 17, 22, 27, 32, 37, 42, 47, 52.
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4, There are n arithmetic means between 4 and 31

such that the second mean: the last mean=5:14, Find n.

“(4631 a8 WT n-RUF ANSNT WTF WHE A

fase TOs 2 Ot RTH=H 2 14; n97 Aly ST)

4 @ 31eq WAT n WF AOI CAS (n+2) Rasy 19-TSE AISA

cath wba) Seta airy vy 4 age (n+2)-Ba WE 31.

Wa Faq, ATAd wy,

teeg=4t(n+2—1)b=3l,

ai, (n+1)b=27.------ (1)

wig, °° 6b ated Wea,

(Slr TH =— 4426 wR Org AYF=31—H.

44+2b_ 5

OG AE BROS Ty
aj, 2864+56=155—5b, a, 33b=99, ©. b=3.

<47RC4 (1) BETS HE (n +1) x 3=27,

a, nt1l=9, .. n=8.

Exercise 8

Find the arithmetic mean ( 4ateara WSF ) between :—

1. 7 and 23. 2, —5and 13.

8. —4and —14. 4. (x—a)? and (x+a)®

6. 2} and 33. 6. 2" and @2.

%. Insert ( q4{¢ ) 7 arithmetic means between 1 and 41,
[C. U. 714]

8. Insert 4 arithmetic means between 4 and 324.

[ C. U. 1890 }

9. There are n arithmetic means between 2 and 23

and the first mean : the last mean=1: 4; findn.

[2¢ 23-07 ay aay noe Hately as AE C

QT HTH 2 ONY ATT = 12 4; neg ata Prefa ea]

J 10. There are n arithmetic means between 14 and 38
such that the 2nd mean : the last mean=4:7,; find n.

[14.6 38-99 We nos Ae Ae aE wa

foOly AOS: OHA TH 4: 7 5 2-94 Ti SS? ]
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12, waren cata ca cata meese otewa wate facta |
Show how to find the sum of n terms of an A.P., being

given the first term and the common difference.

( cata water celta etey vee Hlatag waz CeeR! mI I | Sutz

nose cory AAP fafa ez )-

Wa Fy, cola Aatey ces eiey ve a Hiytey weT b eae Sety

n-*AAs HHT mA faite sacs wBzq |

Tay FI, Sats captsy S eae ony 7H

WHGNG, S=a+(at+b)+(a+2b)+ ---+(1—2b)+(1—b) +1

ceititce Stiday fafaca,
S=1+(1—b)+(l—2b)+---+(a+2b)+(a+b)+e

catt fan 25 =(a4+)+(at)+(at) t+: +(at)+(ath
+(a+]l)=(atl) +(a+])+---n RYs ME WGeV=—n(a+)).

S=$(a+0---(1)

aad, Lom an-wao, 6 l=a+(n—1)b.

(1) RBCS L-93 aty BBA TV S=3{2a+(n—1)B}---(2)

Rass cata mater celta etea @ Cry te Bal affect za-(1)
NH BHAA YF-(2) oq alricy catrsy ffx sfacq i ]

Careaiatey 4

Swi. 1, Sum to 21 terms the Arithmetic progression

34+7+11+--- (3+7+11+---cohea 21 scea aa fate aa J

GUlF aeyq He a=3, AelT Ase b=7—3=4 aR MARAT

n=21. qa Fz, cate S.

S=${2a+ (n—1)b} =2443 x 24+(21— 1) X 4} =3 x 86=903.
Cwi. 2. The first two terms of an A. P. are 3 and 1.

Write down the 10th term and the sum of the first 10 terms.

[C.U. 713 J

( cata aatea colty cey o8 7361; Seq Ty eS atey

LOB tcez Hae fate sa]

aitty eay ve a=3, aye Wey b= 1—3= —2,

APRA n=10. Way Se, CabHIA=S,

". tyop=at+(n—1)b=3+(10—1) x (—2) =3—18= —15 (Bey),

aa S=$(a+]) =42(3—15)=5 x (—12) = — 60 (Sa) |
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Sw. 8. Find the sum of 3+5+7:--to n terms.

atity a=3,b=5—-3=2, wa FF, KaP=S.,

=812a+(n—L)b}

= {2X 3+(n—1) xX 2}=§3l2n+ 4}=n? +2n.

Gri. 4. Find the stm of the series 5+7+9-+---- +65.

OE a5, b=7—5=2, Ala FF, TH AAT =n.

WSIS n-CA AWA FW CHA TH== 65.

. at(n—1)b=65, a, 5+(n—1) x 2=65,

aj, 2(n—1)=60, a, n—1=30, ©. n=31.

facta cate = 34(5+65)= 5,1 x 70=1085.

Uw. 5. Find the A. P. of which the sum to n terms is

(2n--1)(2n—1).

[aay wale aater cet fafa aq atta aig n cera Rae

(2n+1)(2n—1) 1 |

Wl PY, n-ALAS ACH cans S,,.

S,=(2n+1)(2n—1)=4n? —1.

ot Aft n-9F Bila 1, 2,3 als ene ster eta S, wifi « AH
Sas ICH catHTay, So Blt, ay Qe very cane Serif ws |

S,=4.12-1=3, S,=4.22—1=15, S,=4.39—-1=35.

aay, t= S,=3 [7 aay aa aeq cary e aay ay Gee]

AR to=Sg—S,=15—3=12 [ stay, aay oF ATF HAP Vers

avy ae facaint fara fasts aceng aata oF 1 J

BRAY t5=S3—Sg=35—15=20

QA tg=5,—S,=63—35= 28.

facta caN=3, 12, 20, 28,------Baiq een awe ace atest

maf matea ch (A. P.) eecq |

(WI: otar crea wes: 4 ay fate sian wea Bex faz
efaca ij

Ge. 6. Find the sum of all the multiples of 13 between
750 and 1000. [C. U. ‘35 J

[ 750 @ 100094 axyqe} 13-4 efteseofag catyaa fafy ez 1]
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13-07 aftepoia aa aatay coh tsa acy aay Seta metas
qeI=13. ala, 75007 Pa AAs} cy AT 13-07 eftSe a 13

wt faery Sete 2 cela etey vy eBea aay 1000.07 Se fast
CIARA] 13-09 HITS Glas & carta cry vy weg |

13 )és ( 57 13 )*o1. ( 76

rs z
9 13—9=4, ~ 12

750+4= 754 atey 7 | -- 1O00O—12=—988 cay ay

WT FI, HMA =n. CC. n- SAA at+(n—1)b=—988,

a, 754+(n—1)x13=988, 4, 13(n—1)=988—754=234,

qq, n—-1=18. .. n=19,

facta aa =-42(754 + 988) =1,2 x 1742 = 16549,

Cri. 7. Find, without assuming any formula ( cota xc
Aaa ai aéa ), the sum of 1+345+-+---to 40 terms.

(C. U. 1
aay ary HY a1, Aleta Wey b=3—1=—2 aq t;=a=I1,

tg=atl1b=14+1.2=3, t,=a+2.b6=1422=5,

“HBC! ty =at+39b=14+39.2=79 ; wea Fy, Caleab=s.

aR s= 1+ 3+ Sheree +75+77+79

aq, s= 794-774-754 --- + 5+ 3+ 1 ( Brea fafaca )

2%. 2s=80+4+80+804----- 40 UTS AH ThB=80 X40,
° gs 80540 1600.

Cw. 8. Find,without assuming any formula, the sum of
the first n terms of the series 1+3+5+7+---+

[ cara remy atetar a1 Bay 14+3454+7+---onta aay n

RID HT aad fafa sz 1 |

aqita eq ay a=1, ated wey b=3—1l=2 aa t,=1,

to =14+1.2=3, t,=14+2.2=5, 4=14+3.2=7,

BRAY t, = 14+(n—1).2=—2n—1.

awed, 9 sx 14+-34-5+---+(2n—5)+(2n—3)+(2n—1)

ailaty, s=(2n—1)+(2n—3)+(2n—5) + +54+3+1

Cay SPIE] 2e=2Qn+2Qn+2Qn+-on RUF TE WE—2nK n=2n?2,.

-. SsSun?,

Ele. M. (X}—4
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Bw|. 9. Find the sum of the series 39+37+35+---+3,

without assuming the formula of summation of a series in A.P.

( qarea celta carrera aie oatetar a1 a8ai 39437

435+---+3 colhioa carrey fafa sz 1 ]

AUCH STA A= 39, A). WY D=37—39=— —2. Wa FI, WHR =n.

at+(n—1)b=3, 4, 39+(n—1)x (—2)=3,

a, —2(n—1)=—~—36, FW, n—-1=18, .. n=19,

2. $= 39437435 +--+ 7+ 54 3 :

alafg s= 3+ 54+ 7+-° +35+37+ 39

. Qs= 42442442419 meaze 1e GEL n=19]
=42X19, 2. s=42512-399,

[Was sar cea catty UEP acatn sai fafee, cates
awa fafcay ey Cats xe Daety sai esate; fee OH. 7

SH. 89 cq cota aE aan sal ffee aaa wea fatcrq eae

TatT FA SAAS Bei yey sz]

Bw). 10. Find the sum of 3+44+84+9+13414418+19

+---to 20 terms, [ C. U. 1881 ]

OUT SVS HApST cD fsa wie! we, (3++84+13+4---)

ME (44+9+144-:-), RSA ACSS coAcs HRA] = 10.

-. s=(3+8+4+13+---tol0 terms)+(4+9+14+---to 10 terms)

= 101649 x 5}-+ 4018-49 x 5$=5 X514+5%53=520.

a Gwi. 11. How many terms of the series 3+5+7-++----must
be taken in order that the sum may be equal to 624 ?

[ C. U. 739 Sup. J

(34+5+7+.---caty ewofy tera Hae 624 ERs AICq 7 J
WA FI, n-MAS WHT AN 624. arity a=3, b=5—3=—2,

$l2at+(n—L)b}=s, 2. 3{2X3+(n—1) x 2} = 624,

Tl, §(2n+4)=624, a, n*+2n=624,

41, n?+2n—624=0, 41, (n+26)\(n—24)=0, .. n= —26 aj 24.

THALAT VA-AP CRS eA a, 8. — 26 RATATAT ATE I

facta teae]=24 ( Seq )
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[ Hea s S=5{2a+(n—1)b} 8 raz a, $,neS a sifat
ats ce cota feats ote otfecy @ ca-atetcy wae ati faery
oq ay]

@Gw). 12. Find the number of terms of the series
17, 5, —7Tyeeee whose sum is —78, {[ D. B. ’31 J

[ 17,5, —7,---catta soufs ova Hah —78 > ]

AA FI, CHAK S n-meys cH AA —78 ; oqry ataty oe a=17,

satafad Seq b=5—17= —12.

$l2at+(n—1)b}=s, ©. ${34+(n—1)x(—12)}}= —78,

a1, 3(46—12n)=—78, 4, 23n—6n?+78=0,

al, 6n? —23n—78=0, a1, (6n+13)(n—6)=0, -. n=—1S a 6,

APARNA! Sate A aR eal, . facte TPR —6.

Ww). 13. The first term of an A. P. is 9 and the last
term is 96. If the sum be 1575, find the common difference.

[ D. B. '32 ]

[ as ater celta aay a4 9 6 HATE 96 wa sHefay aa

1575 , Geta atataza aes fate sz i]

‘’ S=g(a4+)), -. 3(9+96)=1575, a, =I R= 15, ~. n=30.

HUTT OTA I] n-ST WH = 96, a-+(n—1)b=96 (b atytad Bez),

41, 9+29b=96, 4, 29b=87, ©. b=3.

facta atetad wgq=3.

Bw). 14. The sum of n terms of the series 10+8+6+---

is 23, find n and explain the double answer.

( 10+8+6+---cHta n meaye aKa HAP 28; now ata fry

Bz aR FG Gey Hertz sige crete | |

MUTT aley WH a= 10, atyta4 Wey b=8—10= —2.

${2at+(n—lL)b}=s, ©. ${20+(n—1) x —2}=28,

a1, lln—n?—28=0, a, n?—1in+28=0, 4, (n—4)}(n—7)=0,

n=4 9 7. woqrn otf Gas weq eBrqa; Stag, cers

om BETS ay ed 3K aeHy aa ya 1 caINoa 7f t7=10, 8, 6, 4,

2 0,~ 2, rate Sore 4 veya wav 6 7K cH Hae Hata |
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Bywi. 15. Show that the sum of n terms of the series

4, 12, 20, 28,---is the square of an even number. [C.U.'27, ’39]

[ cette cx, 4, 12, 20, 28,---cahtta n aera wah wale an
( cate ) aearta qt J

wary ay MH a=4, atatad Bey b= 12—4=8,

S, = 3{2.4-+(n—1) x 8}=4(8+-8n —8)=4n2 =(2n)?.

nO HA CH-CHTA AVS FN A] HT ALA] ASH 7] CHA! Anay

ata AATIS TH RAT) RETA, (Qn)? SP am mRATta aT |

ATS CAAT n CHT CAT RAT OE Gr Het at RR

Bywi. 16. The sum of n terms of an A.P, is 40,'the

common difference is 2, and the last term is 13. Find n,

[ C. U. ’46 ; Pat. U. 718 ]

[ wate aater celty n ices catree 40, Seta aieiga Seq 2 aa

oryg 13; n fata aq) )

AULA 2-H TET CH ANT |

- at(n—1l)b=13, FW, at(n—1)x2=13,

- @=13—2n+2=15—2n,

ataty, °° 8(a+l)=S,

“ $(15—2n4+13)=40 [a, 1, Sag ata aateai J,

ql, —n*+14n—40m0, 41, n?—14n+40=0,

al, (n—4)\(n—10)=0, .. n=4, ai, 10,

[WPS cute 13 was atetad ea 2, 7. TERT n=4
Bera, ety Te BECA7; Bly n=10 ves, oiey te BBrq —5 ee

Bag ciey RAS Mews AA ys RecA! GE Gas vez) |

BW). 17. Find the sum of 21 consecutive odd numbers of
which the last term is 51.

[ ta ty Q1fF wan eHT rT Ty 51 Bry Betery HAP So 7 |

AUT COREY Cry te 51 wax atytad BET 2, goat, HHP

CEM ff 51449447498 coh avez «Seta atetad qwy
—2 M3 WHAT] n=21,

“facta qa 3242 x 51+(21—1) x —2}

== 34.(102—40)=43 x 62=651,
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By. 18. If the 18th term of an A. P. is 39, find the sum

of 35 tertns.of the series.

WT SF, ACT 1H a ae Atala Bwz b.

tyg=at(18—1)b=a+17b. +. a+17b=39 (Tats) ;

aR, Sz 5=Af{2a-+(35—1)b} =4){2a+34b}

= 35(a+17b)=35 x 39= 1365,

@wi. 19. The sum of 10 terms of an A. P. is 120 and the

sum of 15 terms is 255 ; find the sum of n terms,

[ asp Hateq cate 10 cry Ha 120 aa 158 sce mae

255, Gary n-Mceq aa fafa sz J

To FA, AAT AF a ae Atalay Wey b.

S19=120, 2. AL{2Za+(10—1)b}=120,

aj, 5(2¢+96)=120, ©. 2a+9b=24---(1)

afayy, °° S,,=255, ©. 42(2a+14b) = 255, 41 2a+14b=34---(2)

aaa (1) 9 (2) aateta @faa Ate a=3, b=2.

5S, = 34{2.3+(n—1) x 2}=3(en+-4)=n(n+2).

Ge]. 20. A class consists of a number of boys whose

ages are in A. P., the common difference being four months.

If the youngest boy is just 8 years old, and if the sum of the

ages is 168 years, find the number of boys in the class.

[C. F. A. 1872 ]

[cota celta strecea anqefy wae qateq cath atety atataa

maz 4ain) adahys qsey aa 8 aa aa aanefaq AAP 168

AHF VSCH am ecHy Arey) fata Sq I |

WT SY, WASCHF AA] nu. Nrly aay ww 8 AAT ae Aleta

Sag=4 Was IAF |

212x8+(n—1)x4f=168, a, 3(16+23))=168,

ay, 9x *5f4=168, a, n?+47n=1008,

a, n?+47n--1008=0, a, (n—16)(n+63)=0,

. n=16, 4, —63.

2 MACHA MRA) whys Cees onieq a,

.. facta tiqe-acen = 16.
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Bw}. 21. In boring a well 200 ft. deep the cost is Re. 1. 2as.

for the first foot and an additional anna for each subsequent

foot. What is the cost of boring the well ? iC, U. 1934}

[ sei 200 BB TSIx St aaa Sfacs aay ay BY GT AIS

wy LBs Qual an Aeasl arse RZ wT as iy sfaa

SfSfaS Las aie! 4 HF Aara cays Sw aya Vera? J

ane AS BUCS 2=18 Alal, b= 1 Alay aa n=200.

facta tap ( weft, S )=28942.18-+(200—1) x 1} att;

= 100 x 235 sta1=23500 wia1= 1468 Bts1 12 stat |

Gwi. 22. Two travellers start together on the same road.
One of them travels uniformly 10 miles a day. The other

travels 8 miles the first day and increases his pace by half a

mile a day each succeeding day. After how many days will

the latter overtake the former ? fPat. U. '20 }

[at afe ost acy cence UT Was Sfay | SEA aE

10 areq sfaay awwicg ators aif) Brgy are aaq fra 8 Heq

frni icy afefia 4 fear aC BY aoa Sian cay BMEce arise |

flr aie se fra a7 aiey afer xfaca? ]

wa a, facta feaai=n, «tn feca Ge safes aga xq

meq | aay afe ase 10 atéa ofan az,

cH n feta ata 10n Wteq----- (1).

Sty Tesla safe sw fray 8 aiea, 2g fra 83 m., on fea 9 HSH

a8 fertca ate | oRD atty 7 a=B8, Aietae we" b=,

cH on fara ate #{2.8+(n—1) xd} a, at, BCAA) a (2)

gq (1) @ (2) BBrw AB, § (2452) = 100.

q, Shte=20 | 3 aa sit efam j, a, 3l+n=40,

. n=9, .. fact aqa=9 fia |

13, wfetas wees] way CattTT

1, 2, 3, 4,----aofe Farhefacs welfes Frey] ( natural

numbers ) 4} 1 First n natural numbers afacay 1, 2, 3,-°, n

SRely THz |
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I. Find the sum of the first n natural numbers.

aay atey ae a=1, alata eq b= 1 aR FH-RAT —= n.

f S=1¢2434--+n=M{14n) MOE) (Re awarttie]

II]. Find the sum of the squares of the first n natural

numbers. [C. U. 715; D. B, 32, 34, 45; G. U. 751 J

Wa SA, CUP s, WI, s=_ 124+ 22432 4--...- 42,

exci, nF —(n—1)>=3n?—3n+1 [ Identically, att, neq

ata aes RSF al cHa, Goary Ady Hala |

wtq 2 ASH naT WH 1977171, 2, 3, , a Tew fafaay nts

19 —0%x23.1?—3.1+1

25 —13 =3.27—3.2+1

33 — 23 = 3.32?—3.3+1

Mina I= Sn? —3nt1
( catst Sfaml ) n3= 31? +22+ 3? +--+ n2)

—3(1424+3+4-+n) tn,

a ni=3s—omnt)),> 
9 ’

4, 35en3 oun t1)_ _2n* +3n(n+1)—2n
2 2

—n(2n?+3n41)_n(nt+1\2nt+))
2 = 3

on Mat Naty) Cet ae ate J

Leer
Pe einen san

[ wR: cate facta aaa ateiced aay sta tm cHay

n> wafed aiR vty ACE 3cH common AVM Fie Veaicg |

1+1+1+:--ton terms cay fax cate n ea; Stas, Sf

1 cay Sfaa 5 ey, act n Ras as caty Sfari n eo 1 J



56 Taties

III. Find the sum of the cubes of the first n natural

numbers. [ C. U. 718 ]

ACA BY, CAMP] 5s, VSAle s=— 124234354... H3,

n- 9% Ala URS LSP aq CHA,

n*—(n—1)*=4n5 —6n?+4n—1 [ acece Hata J

METI, 2-99 BCT 17 1F 1, 2, 3,---, mn WTS AeA MB

1¢—04=4.13—6.12+4+41-1

2o*—1*= 423 —6,22+4.2—1

34 —24=—4 35—6.37+43-—1

nt—(n—1)*=4.n5 —6.n?+4.n—1 |

( caty sfaal ) n*=4(15 +23 +33 +--- +n)

—6(1? +27 +374 +++ -+n?) +41 4+24+3+400-+n)—n,

aI, nt =4s—Snint hen Fh) | anint _y

ve 4s=n*-+n(n+1X2n+1)—2n(n+1)+n

=n*-+n-+n(n+1)(2n+1) —2n(n-+-1)

=n(n-+1)(n?—n+1)+n(n+1)(2n+1)—2n(n+1)

=n(n+1)(n? —n+1+2n+1—2)

=n(n+1)(n? +n)=n(n+1)n(n+1)=n?2(n+1)?,

= wnt’ — (int DY"

[meas Le lll ay afar cee, leq carey [ez caty-

Bey Af] Wate Bel aca sel HE) 13+29+4+334...-+n3

=(14+2+3+----+n)?, ]

at yaefay acaicy fafax aates cette caine fate wai w8eq |

faray Guteatefa cz |

Swrestaier| 5

GH 1. Sumton terms the series whose nth term is

n(n—1).

MT FI, HAF s, attic t,=n(n—Ll)=n? —n,

5
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ORTH, N=1, 2, 3, 0000s n fe fafaay ve

t;=1?—]

tg=27—2

t3=-33—3

< can Sfayt ) s=(124+-22 432+... 42)—(142434----+n)

= Mnt+1(2n+1) n(nt+))_n(n+12n+1)—3n(n+1)

6 2 6

—ntl\an—2) 2n(nt+1Xn—1)_n(n?—1)

6 TM 6 ~ 3

MOS eaten ate HT ty tet +t, =s cre BEa |]

fers. 2. Sum ton terms 1.2+2.3+3.4+4+--
) [ C. U. 712, °17, ’39 Sup., 44, 51 ; D. B. ’26, 33, 41, °44]

A SIS CER TTA nwa AAS Rep Seige ata ass!

one cata ovefay eiuy Gaatesefa 1, 2, 3,--- eBeicq edaire

Oe FES I Boortwefe 2,3, 4, ---aBwics eFaice |

Tat7 t,=(1, 2, 3, aq n-TT WH) x (2, 3, 4,---7 n-GY MH)

=n(ntl)=n?+n, 8c, n=1, 2, 3,---, no Fea Ne

t,=17+1

tg=27+2

tz=37+3

t, =n? -+n

( cateey ) s=(19-+227+324.>- +9) +(14+2+3+---+n)

—n(n+1\(2n+. 1), n(n +1)_ n(n+1)(2n+1)+3n(n+1)
6 2 6

— n(n+1\2n+4) 2n(n+1)\(n+2) n(n+1X(n+2)
6 TM 6 ~ 3 "

(Rs eat ay cue nea oon fate saa nog atta,
1, 2, 3,---erefs fafer cairee fata sface ea owe cuit n-3a

=e fifcra City fea face ex eras ace Be a feat Berns

UF Hcy oicy cies etter Mata SfAcq | |
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Bw). 3. Sum the series 12 +3°+52+---to n terms.

[ C. U. '50 }

a9C4 t,=1, 3,5, OF CHANT n-Sy AHA AT

={1+(n—1) x2}? =(2n—1)? =4n?—4n+1.
wee, a

amc, n=T, 3, 3,--, m BAVA ANE

t,=4.1°-4 1+1
te = 4.2? —4.24+1

t3=4.37—4.34+1

t, =4.n?7—4.n+1
\

Ccutst sfamy) s=4(1?+224+32+.---+n?)—4(1+2+----+n)-+n

An(n+1)(2n+1)_4n(n+1),

6 2

_2n(n +1)(2n+1)—6n(n+1)+3n _ n(4n?—1)

3 3

Swi. 4. Sum ton terms 22-452 +82+4...... | D. B. 735 }.

GEA tp = 2t5+8+4---- OB CANA n-Ga AH" af

= {2+(n—1) x 3}? =(3n—1)? = 9n? —6n+1.

MRTI, n=1, 2, 3,-+, n farfaay ae

ty=9.17—6.14+1

te =9.27—6.2 +1
ts=9,32—6.3+1

t,n=9.n"—6.n+1

Ccatt) 2. 5912422 4----+n?)—6(14+2+----+n) +n

—In(n+1)2n+1)_ 6n(n+1),
6 2

__3n(n+1\(2n+1)—6n(n+1)+2n_ n(6n?+3n—1)

2 2 ,

Bwi.5. Sum ton terms 14+44+8+13+19+26+-::

Woy SI, CATABH s AI n-ST TH t,,.

QS, $= 1444+8+4+13419426+---+4,

Sal, s= 1 4+-44 84+134+194+---+t,-1 +6,

[ os ae Hae fafem J

( facaty faa) 0143444546474 + +(ty—tn-1)—te
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te=14-3444-546+-0n mae ae Ge [petey fae]

TTAB HHS +64 ‘(n—1) Hara my THe}

=14" 5 16-+(n- 2x i=” 382 in + in 1.

att n=1, 2, 3 see, nm TALS S] TB
t=4.12+3.1—1
to =4.27+8.2—-—1
ts== $3.37 +3.3-—1

t,h=$.n?*+3.n—1

( cat faa ) s=3(12 +294 --- +n?) 4+3(14+2+---+n)—n

= Wnt Vn td) 4 3nln 2) n

_ n(n+1)(2n+1)4+9n(n+1)— 12n

12

_2n(n? +6n—1)_n(n?+6n—-1)

12 6

[MRA : oA cee, we ettAS t, faq Sfacw VET Vata

cre cry ce te te Hefaq weasel HateW ceT 154 Sea |

Sle os me sam aan fafen facia faut c, fata oa ea |

ate ape tt, co CA aaa siete aay aes adie fF

ate atST Mrefy ater eS aire ast awefay RT n ACA

1 ey adi, n—1 4aj esq; Sled, wale ay ( adie 1) ate frateR

Gel. 6. Sum ton terms the series 1.2.34+2.3.4+3.4.5+:-

GEA ty =(1, 2, 3,...9 n-Sq AH) X (2, 3, 4,---4F n-ST 1H)

x (3, 4, 5,---9a n-Sq MA) =n(n+1)(n +2)=nF +3n? +2n.

OE, n=1, 2, 3,---, n fafa we

t)=1343.124+21

= 25 +3,.27?+2.2

ty = 35 + 3,3? +23
Hee cer paw eosccersassee

t,= 3 +3.n2+2.n

Catt) 2. s=(134+284---+n9)+3(12?+22?+--- +n?) 4
2(1+4+-2+----+n )

__jn(n+1)\? 3n(n+1\(2n+1) 2n(n +1)
a tt 6 3
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_(n+1)? nin tent)

4
+n(n+1)

=n(n+ oftet ,2s - +1}= n(n+1) n® ont 6t
_ n(n+1\(n+2)(n+ 3)

4

Sei. 7. Sum ton terms the series 1.32+-2.42+3.52+--

AUF ty =(1,2,3,---99 n-SI MH) X (3,4,5,---F n-S ACT AF)
=nX(n+2)2=n$ +4n? +4n,

ECT, n=1, 2, Sys, n qaiea ate
= 194412441

=23+4,2?+44,2
ts =3°+4374+4,3

tr=ni+4n?+4n

oe S=(15 +23 +-+--n3)4+4(19 +22-+--- +n?) +

4(1+2+----+-n)

_ {aint 1) 4 4nln+1)(2n+1) , 4n(n+1)
2 6 2

=e nt 5 2nint Dnt) + 2n(n+1)

=n(n+1) {int 4 Aen t+) pa} 2 2 (4 41)(3n? +19n+32).

Sr). 8. Sum ton terms (1) +-(14+2)+(14+2+4+3)+---

HUTA t= (LF243-+4--- +n) = MAT ant tan,

ABI, n=1, 2, 3,---, n fafaay te

t, = 4.174 wl
tom y.27+ 2

t,=4.37+4.3

tn=t.n?+3.n

Cott) s=3(12+22 +--+?) +9(14+2+----+n)

_nn+1)\(2n+1) mint Das ant 41

20 nin) (" +4)
_n(n+1)(n+2)

6
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Swi. 9 Sum ton terms (1)+(2+3)+(445+6)+...
au Teel Siam fier 1, 2, 3 ayy atetfee mae

eM WH! ay CHANCE RRA CU n-Te aE Bian fect cate
FOI AH RAT! atic CHM AT Ca, ett aT FSET tema 1,
FST WHAT THAT 2, OSE BHAT 3, -YOIt aa woh pita
Facer CTE UHM RECT (14+2434----4n) erie nfo)

facta cate 14-2434 .... aint) RUS ty ky

PY AREY [esta
oe ANITH 2-99 “ETCH nin) Ty BSA |

—iln(n+1)in(n+1) , 4\_n(nt1). n®?4+n42=3 3 2 +1] 4 <3
_un+1)\(n?+n+2)

5 
,

Bw}. 10. Sum 1—24+3—445~64--to n terms.
(i) aft m cota UH a cote HRT] EH, Bre

are att =(1—2)+ (3—4)+(5—6)+---2 aay a IT!’
=(—1)4(-D)+(—1) 4-8 maze oy ogy

facta catteqa=—1 x 3——2,

(ii) Uff n cata facaty ae ey, Bez

ame a =1+ ((—24+3)+(—44+5)+(—647)4....8 21

RUS AG TE pe

SLHI+1 41+. 2oT mare ay ge }

facta cite +1x lap RSTn td

[exter Teer fcety afeay ete cece etfs ate TAT]
m—1 cory etcq) aya oe sia Tee AF TES! Fats
Cate 852) ones awTT al ty eae | |
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1 1 1
Bwi. 11. Sum ton terms 1ata3tgat

WEA I(T 93. at n- OH AW) X (23,4, CATE) (n+)

— 1,1DFT, = 1 5

22.32 3

5"3.4 3 4

"—nln+1) n n+1

_1_ 1 _n+1—1_n
(cat @faay ) s=1 “Si wal adi

4 1 1 1 eeeaenneGwi. 12. Sum to n terms igtgstest

[ W. B.S. F. 53 j

— I
ECA eh 3, 5,°° AF N=GY 4 )(3,5,7, °F n-S7T ai)

1

~ (2n—1)(2n-+1)
SCA, = Z575(1-3)

1 1,1 #1

t= 357355)
I 3}

-_

= 1 ~1__ 1)

"(@n—1@n+1) 22n—-1 Qn+1

atm _Y,_ 1 \_1l ent1-1_ 2
Ccatt Fh ) s=3(1 mei) 3* “On+1 " 2n+1'
[MPG: etter 1—jaz, -. I —D=p= A akerca aa

att ewe aha wie scrq cae —}x1=2;: ¢), te, ts
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este wire Te ite fafa cay sfacy cattery at 2x(1) ate,
my AT SAMefy Sib} geez 1 |

Swi. 13. Find the sum to n terms of the series

(38 —2°)+(5° —4°)+(7° —-63)+--- [ H. S. °67]

AUCH t, =(3, 5, 7,793 t,)* —(2, 4, 6,°- AF t,)*
={3-+(n—1)2}5—{2+(n—1).2}9 = (2n+1)5 —(2n)8

= ]2n? -+-6n+1.

OHI, N=1, 2, 3,---, n Hal TF

t,=12.127+6.1+1
to =12.224+6.2+1

t3=12.32+6.3+1

tn -12.n7+6.n+1

(att) 2. s=12(12?+-22-432+--- +n?) +6(L+24+34--+n) +n

10x Mat 2n+D 4 6,nint+D 1,
6 a

=n(4n?+9n+6).

Bwi. 14. Find the sum of all the integers which are

perfect squares between 90 and 890. { S. F.°57 (Addl.) }

$’90'20 Qouy AAAS! BLS afatP—=100= 10?

are 890.45 FF HFA} GOT AAT = 29",

On faces carrey = 102 +112 +122 +--- +299

49 = (12+2?+32-+4---+29%)—(127+27+3?
$99)

= 2029+ 12x 2941)_ 99+ N2x9+))

6

=8555—285= 8270.

fafay Gwiezasion] 6

Bei. 1. The sum of 3 numbers in A. P.is 27 and their

product is 693 ; find the numbers.

Wa Bz, Rarefa a—bd, a, a+b.

HG HS BBLS ME a—bt+atatb=27--(1)

9% (a—b).a.(a+ b)==693-: (2)
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aycd (1) CatS 3a=27, ©. a=9,

(2) e8tS a(a*—b?)=693, wW, 9(81—b?2)=693,

aj, 81—b?=77, a, b9=4, ©. b=+2.

Beez, b=2 «fan aeefa aécq (9—2), 9 e (9+2) adits 7,9, 11;

aa, b= —2 xfaal amafe eotq 9—(—2), 9, 9-2 weft, 11, 9, 7.

facfa assiea=7,9 811; ava 11,97.

Bw). 2. Four numbers are in A. P. The sum of the

extremes is 10, and the product of the means is 24\ Find

the numbers. [ C. U. 743 }

[ pifatt scary aateq tAcw wie) aiterT A wes Aa 10
aa TINHATAT aie 24; mabey ffx aq J

Ra SF, HUtely a—3b, a—b, a+b, a+3b [ Atrta4 Wey 2b

AGA, ATS AS CICS UNF

a—3b+a+3b=10---(1) a4 (a—b)(a+b)=24---(2),

aed, (1) BBLS 2a=10, 2%. a=5; (2) Btw a?—b2 = 24,

a, 25—b2=24, a, b8=1, 2. b=+1.

facta aetefa=(5—3), (5—1), (5+1) 6 (5+3) ;

He¢a}, (5-+3), (5-+1), (5—1) 6 (5—3)

=2,4,6068,; 447 8, 6, 4:62.

(meas: (1) sean aft wan ex, Ga RTH a wae AtetTE

wey b xfacs SH (2) AMARA AM SRT WAT IT AT a—b, ats

Bae mae san Atetad Was 2b «faa ae vteta tHrafa fafece) |

Byi. 3. Divide 69 into three parts which are in A. P.

and such that the product of the first two is 483._

[ 69cq way for wre fee aq cay eta aateq acs

UTS age cigy GST ors 483 ET | ]

Wy FF, MIGHT AVigey a—b, a, a+b.

Sanita a—b+ata+b=69---(1) a (a—b)a=483---(2),

(1) RBs HF 3a=—69, ©. aue23.

(2) Bow WS (23—b) x 23= 483 4, 23—b=—=21, ». b=2.

facta @eay=21, 23, 25,
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By). 4. Ifa, b, care in A.P., show that ab-+bc=2b%.

a, b,c HAtwA cA tq ty SP ty,

« b—-a=x=c—b, ©. 2b=atc.

a4, SSUINTs b wal wd Sigal HF 2b2—ab+be.

Bai. 5. Ifa,b,carein A. P,, prove that 1 1 i are
bc’ ca’ ab

also in A. P.

a, b,c Maley cele ta tq Si 7,

a b c
abc’ abc’ abc

ate, I i 1 sat ATW cat |
bc ca ab

[wR s cata nate celta avefag aes ese mee cats,
facain, 4 Ui Sin Siac wqefe anteq cat everq |B fara

miei Cri. 5 aaiety Sal VT wT etsy faca cHe | J

AUVY col} SFr,

Gwi. 6. If a*, b?, c? be in A. P., prove that 5 ay

wai are alsoin A. P. [C. U. 10, 38; D. B. 45; G. U. 50].

[ wey ester} ] a?, b?, c? Hapey ced ( Tata ),

“ 629 —q?=c?2—}p?,

1 14 41
att, poo saa aks SFP AUST aN wBeq

1 1.121
af cta b+c atb cta

b+c—c—a __cta—a—b

wes af (c+ta\o+c) (a+b\(c+a) 4
b—a_c—b 2 Pa Pf oy.ude aff bic pb Ce BAS UE ata=¢ b zy; fas

HS AE CUTS Sarai Hata cHaicar] VBaieg |

eae aapsy coh |

Ra,

b+c? cta’ atb

Ele. M. (X)—5
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Gwi. 7. The sum of n terms of a series in A. P. is

5n2+7n,. Find the first two terms of the series. [C. U. '41]

(cx aatea cota n aces aah 5n2+7n, State eiey GRIP AR

fata 421]

N-AATS AHA ANS S, WA VSS FI] esq |

qoaa, S,=5n2+7n ; ata, n=1 6 2 aes We

S,=5.12+7.1=12 ( etuq ase ace maf ),

S_=5.224+7.2=34 ( aay GBtt aca aa ), |

t,=S,=12 ( aay ea acHT cairo ayy 198 eH ()
OR to=Sg—S,;=—34—12=22 (aay gee acwa qa eBrs

airy re facats sfacet fasta ae ther ate) t

aay gate Ae=12 9 22,

Gel. 8. The sum of p terms of an A. P. is q and the sum

of g terms is p; find the sum of p+q terms. [C. U. °50]

[ ase aatey ces p wee AA g war g AKA ATE p. Beta

(p+q) xcaz Aae fafa we 1 |

Tq SY, AWA Wa, 4a Alatad AHez=—bd,.

ARS AS BBS 2{2at+(p—Lb}=q:--(1)

OI g12a+(q—1)b}=p---(2)

(1) BBcS NB 2ap+p2b—pb=2q -(3)

Qa (2) RET ATE 2aq-+-q2b—qh=2p --(4)

(3) ecw (4) facatt afar we

- 2a(p—q)+b(p? — q*)— W(p— Gq) =2(q—p) = —2(p—q).

2a+(p+qb—b=—2 [ Bewece p—q aia sit sfani |

qq, 2at+(pt+q—1)b=—2:--(5)

OHA, DG ANT ANC —2F2\2a+(p+q—1)b} [xq BRAK |

=252x(—2) [ (5) Bers ]=—(p+q).

Bui. 9. Show that the sum of the latter half of 2n terms
of any series in A. P. is equal to one-third the sum of 3n

terms of the same series, [ C. U. 1876 ]
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[ etary Sa ce, ca-cata Halwa cata Qn aTe acET CTTTES

qa Vcty 3n aces AAP y ws-TSrater | ]

ACT FA, ALA WH —a, Hietad Weq=b.

S, = 3{2a+(n—1)b}-- (1).

= 2%12a+(2n—1)b} =n{2a +(2n—1)b}-+(2)

9% So, = 3S {2a+ (3n—1)b}---(3)

ORT, Qn RATS ATKF CUAL G HAV=S.,,—S,,

=n{2a+(2n—1)b}—-${2a+(n—1)b}

=814a+4bn—2b—2a—bn +b}

= ${2a + 3bn—b} = ${2a+ (3n—1)b}.

alaty 4 xXS3,= 3 X 842a+ (3n—1)b} = 3l2a+(3n—1)b}.

gatas 2ey cy ca-coly Hated INT Qn-RIwIs AHA

CANAL TUB = 3n AUS WHT AIPA AF-SSlate |

Bwy. 10. The pth term of an A. P. is @ and the gth

term is b. Show that the sum of the first p+q terms is

Lea +b+o78}, [ M. U. 1887 ]

(cata water che p-Oy tH a OR gtqy aH Ob, aa

Sr 8 Vary aey pg WAS AHA AI Peat b+8 od hs 1]

ACA FA, AIR AH =F was atetad Aeqed.

“ f+(p—Id=a--(1)
ax f+(q—1)d=b---(2)

( facaty sfaa1 ) d(p—q)=a—b, d=s22,

aigty, (1)-+(2) fan atb=2f +(n+q—2)d.

p+q HHT AIS = LF {2F +(p+q—]d}

=? F912 +(ptq—2)d-+d}=PEYatb+o— "I,

(was wrxaeb waite afan cen a4 6 HIetad Gar a eb

v1 faa wa xfics eat]

Bw}. 11. Ifa, bandc be respectively the pth, gth and

rth terms of an A.P., prove that a(q—r)+0(y—7'+clp—q)=0.
[S. F.’63; C. U. 32, °37, °46 J



Aa FI, ata MH=F OR ATA Wey=d,

ane HS BUCS f+(p—1)d=a:--(1), f-+(g—1)d=b-:-(2),
ae f+(r—1)d=c---(3).

(1)—(2) fami M18 (p—q)d=a—b---(4)

ay (2)—(3) , =» (q-rd=b—c---(5)

pas —a—5
(4)+ (5) fan = ba

a—1)-Wa-n=Wn—a)—o—€,
al, alq—r)+b(r—q)—b(p—q)+c(p—q)=0,

a, a(q—r)+b(r—q—p+q)+c(p — q)=0,

alq—r)+b(r—p)+c(p—q)=0.

Swi. 12. Ifa, b,c be respectively the sums of p, q ahd r
terms of an A. P., prove that §(q—r)+ 2(r—p)+2(p—q) = =0,

[C. U. ’45,; D. B. ’43, 745 ; G. U. °49, 51
( aff cota watery celta p, g @ or RNS HeHT AAR eatery

a, b @ c Ry, BWI Aas Fy ca, 2(q—r) + 2(r—y) + 2(p—g)=0

weTz | |

WA FF, AF WHF Hae Hlylyd Wey=d.

GHG AS CUTS NS H{2F+(p—1)d} =a---(1),

${2f +(q—1)d}=b---(2) was F{2F +(r—1\d}=c:--(3),

(1)-03 Gey acy Fatal Sit Sgn WF 2+ (p —Ld= 22:..(4)

BRAY (2) RECS 2F +(q—1)d=*---(5)

aq (3) «gS Of +(r—1)d=22---(6),

areca, (4) — (5) Sfami AR (p~ g)d= 22 — 22 =2(S—2)...(7)

a (5)—(6) fam 12 (q—r)d=2(2—2).--(8)

(7)-+(8) fan 18 2229 «

“ $q—r)—2g—1)=F(p—g)—2(p—q) ~~ [ area Wa] J
a, *(q—r)—3(q—r)—2(p—q) + “(p—q)=0,

ql, Sq—r)—2(q—r+p—q) + 2(yp—gq)=0,

a, a f— a(P—)+ s0—g)=0

a, 2c Pr) +2(r—p) +2 <(p—q)=0.
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Ovi, 18. The sums of n terms of two Arithmetic series

are in the ratio of n—1:n+1; find the ratio of their 5th

terms,

[ abt aateq celta nares aera HaParey MANS n—L intl;

Sercey AeI AHecay MNS fata sq! ]

WA FI, cCHTacAT ciety Ty ariacaA a ve f wy Aieiad WeWd ed.

APT AHATTA VYANS witis 5 ote 4 its Sfacs w¥rq |

wioatin —1) )bt n—l -
AVS HS ECS ANS nOF+ od} atl’

2a+(n—1%b_ n-1

UW SF add md | TR 9 Fate Te
2a+8b_9—1 aj 2(a+4b) _ . at4b_4

2f+8d 9+)? ©” 2f+4d)_ ie ** f4+4d 5
facta wyte=4 : 5.

Bai. 14. If 5 , 59, s3 denote the sums of n terms of three

series in A.P., the first term of each being the same and

the respective common differences 1, 2 and 3, show that

$1 +53 =25p. [ cf. H. S. 62 J

( feats wares cetq ose aigy te wae aielad wey aalaRCH

1,263; eft 51, Se, 55 SQtHCY BaleTT n MAH Ay AE VSS

BUF, BWI CHATS CH 5, +55 =2So. |

Wey SI, AIT WW—=a.

$,=2{2a+(n—1) x l}=$(Qa+n-1),

$p=8{2a+(n—1) x 2}=$3(2a+2n—2),

55 8{2a+(n—1) x 3}=§(2a+3n—3).

$y +55 = §(2a-+n—1)4+3(2a+3n—3)

=B(44-4+4n—4)=2,8(2at+2n 2)=25p.

Ge]. 15. The angles of a rectilineal figure are in A. P.

If the least of them be 88° and their common difference 10°,

find the number of sides.

[ oat agreed cara cates oat rates cot) geen catat

88° 6 Aletyd qwy 10° eecy Sala aET RAT FS 7 |
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NA SW, UVHRU— pn. aye sa 17 a=88", Rtetad weq= 10",

" cotr qugrag Bwcaiteiay AIR + 4 Haat

=aeacaty feaq qICsT4,

J. -B{2.88° +(n—1).10°} + 360°=2.n.90°,

zj, 88n+5n? —5n+360=1802n,

ai, 5n2—97n+360=0, 41, 5n?—72n—25n+360=0,

ai, (n—5)(5n—72)=0, ©. n=5 FW 48. |

2 Btw SA VES ica at, Fee TERMS,

Exercise 4

Find the sum of :—

1+3+5+7+-::to 10 terms. [ C.U. ’23 ]

5+8+11+---to n terms.

14+10+6+::to 12 terms.

—14—11—8:-:-to 20 terms.

1+1}+14+-::to 19 terms,

1+} 4+%-2+.---to n terms.

12+12°6+13'2+ --to 21 terms.

1+5+9+--:to (n—1) terms.

n+(n—1)+(n—2)+---to (n+2) terms

Ja+ J2A1+ /2)+ /2(1+2 /2)+:::to 19 terms,

2+5+8+---+152. [ C, U. '48 J

12. 94+74+5+---+(~—25)

Find, without assuming any formula, the sum of

pa

Con one & LP
ph ph“2

18. 1, 3, 5, 7,---to 30 terms. [ C. U. 716 }

14, 4+7+10+---to 112 terms. [ D. B. 744 ]

15. 5+8+11+-- to 51 terms. { E. B.S. B. ’51 |

16. 34+7+11+---to n terms.

17, 14+4+7+10+-:-+37. [C. U. ‘19 ]

18. Find, without assuming any formula, the sum of the

first » natural numbers. [(C. U. 10, 719 ; D. B. ’28 J

[ cata wey Arete al asa aag n-ne sels AetF

nae fate aq |
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19. Find the sum of all the multiples of 7 between 320

and 442,

[ 320 ¢ 44204 sera} 7aq effepefay aa? fatg sz 1 |

20. Find the sum of all the odd numbers between 100

and 200.

[ 100 ¢ 200-3 axae) sgn ( facut ) Retefty aa SG? |

21, Find the sum of 30 consecutive odd numbers of

which the last is 127.

[ 306 afae BAH HAA cafe 127 ; Say aay ae 2]

22. Find the sum of 21 terms of an A. P, of which the

4th and the 15th terms are 13 and 57 respectively.

[ cx aalee cote oye @ 15-Sy ty UAYtHTY 13 6 57 Siztz 2166

ang nae fata ez t |

23, Find the sum of 16 terms of the series 10, 8, 6,:::

beginning at the 10th term.

(10, 8, 6,---celta qian ve 2Bre wigs sfay] 16 aces HIP

fata oq 1 |

24. The 21st term of an A, P. is 43, find the sum of its

first 41 terms.

25. How many terms must be taken of the series

2, 8, 14,---to make the sum 352 ? [C. U.'49 ]

26. The first two terms of an A. P. are 13 and 24. How

many terms of the series must be taken to give the sum 171 ?

{ D. B. ’40 ]

Ccaty matey culty atey gti ay 1h e 24; Satz swefe

AHA AAW 171 eka ]

27. Find the sum of 1+4+6+9+11+14+4-:-to 21 terms,

28. The sum of n terms of an A. P.isn?. Find the first

term and the common difference. [ G. U. *48 ]

29. Find the series in A. P, of which the sum of r terms

is 2y? + 3y,

[ aay ose antes ceHh fata sa ately r ycHa AAP 2r2+3r. J
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80. The sum ofa certain number of rerms of the A, P,
21+19-+-17+-:-is 120. Find the last term and the number

of terms. [ D. B. ’47 }

(21+-19+17++-Aates Che sferg cry Hay 120 ; Satz cra

oq a MH-aCAT| fata wz I)

2

31. The sum of n terms of a series in A, P, is n(4n®—1) .
3

Find the rth term. .

82. The sum of 9 terms of an A. P. is 171 and that of 24
terms is 996, Find the sum of 41 terms.

[ wae aqteq ceha Of aceq AW 171 6 24/8 ary AAPR'996 ;

Cela 41 77 Haw ss ? |

33. The sum of » terms of an A. P. is m, and that of m

termsisn, Prove that the sum of m+n terms is —(m-n).

[ C. U. °50 J

[ cata aay cette on acre HAP m aa m AKT HA n VE,

aard Sz cq Sety (m+n) A779 HA! —(m+n) eka 1 J

34. Show that if unity be added to the sum of any

number of terms of the series 8, 16, 24,---, the result will be

the square of an odd number.

[ atria sq cq 8, 16, 24---ceRbq ca cata MATS acwA AURA

HSS oe CUiH Siacy Oa BZN Hearty acofa mal Vee I J

84(a). Find the sum of all the integers which are perfect

squares between 39 and 17823. [ S. F. 60 (Addl.) ]

[ 39 @ 17823-94 yeast wIe af HUtehy AIP ssp]

85. The sum of 3 numbers in A. P. is 36 and their

product is 1140 ; find the numbers.

36. Find four numbers in A. P. of which the sum is 22

and the product of the extreme terms is 10.

[eqq ctf antes aan fads sa cam wiztcws qae 22 ox

etary sari Geiba areq 10 oF | J
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87. Find the sum of n Arithmetic means between

aand c.

88. Prove that the sum of » Arithmetic means between

two quantities is n times the single mean between them.

Lemtd sq cy geo atfiaane mn aateta ayaa wae @

ctPracey yaad Res T 2 a4 | |

89. Sum to n terms the seriesin A. P. whose nth term

is 2n—l1. [ D. B. °46 }

Sum to n terms :

40, 1X34+3x5+5x7+7x9+4+--- [W. B.S. F. °52]

41. 3.74+-5.10+7,.13+9.16+-:: [ D. B. °36}

42, 57+82+-117+-.-. 43. 1.27-+4-2.32+3.47+.---

44, 234+3.44+45+ [E. B.S. B. '49]

45. 14+34+6+10+15+-. (46 144494+164+25+4-.

47, 2.3.44+3.454+45.6+--) 48, (1)+(14+3)+(1+3+5)+-::

1,1,41 1 1,1

gataetest 5% sytastset
51. (a) 17+3.9+5.11+4+-:- [C. U. High '50)

(b) 12?-—23+4372~—4?452—62+---to r terms.

(c) 12?—22+43?~42+452—62-+..-to (2n+1) terms.

[ H. S. 69]

(ad) Sum the series

n.1+(n—1).2+(n—2).3+(n —3).4+-°4+1.n.

[C. U. 1889]

(e) Find the sum of 127+32+52?+---+(2n—1)?.

TH. S. 66]

52. Ifx,y,z are in A. P., show that y+z, z+x, x+y

are in A. P.

(aft x,y, 2 AMV] HAs airs, Wa cette CY yt+z, z+x

@xty AIST cHtcs aieg |]

58. If b+c cta a+b

a b c
are in A. P., prove that Qh oO; Ole

are in A, P,
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54. If (b—c)*, (c—a)?, (a—b)? are in A. P., show that

1 1 1
sa are 1n A. P.

b—c' cma’ a-b

56. Four numbers are in A.P. The sum of their extremes

is 11, while the product of the means is 29}. Find the

numbers. [ D. B. °35]

( stfae axteqta aetsy otela aartecny Aa 11 wae ae

geey areq 204; qartota faa sat J

56. If a,b,c are in A. P., show that
(a+2b—c)(2b+c—a)(cta—b)=4abc. D. B. 735}

[Hints: a,b,c mutex cet, 5. ate=2b]:

57. If x,y, z be respectively the sums of the first

yp, q and r terms of a series in A. P,, prove. that

xqr(q—1) + yrp(r—p) + zpq(p—q)=0. (Cc. U]

[ cHta AMteT CHAN yp, g Gy AUS ACH HAY aItacy x, y @z

SEH Tt BY cx, xqr(q—r) + yrp(r—p)+zpq(p—q) =0. J

58. A person lends Rs. 1000 toa friend agreeing to

charge no interest and also to recover the amount by

monthly instalments decreasing successively by Rs. 2. In

how many months will the loan be paid up, if the first

instalment be Rs. 64 ? [C. U. 20]

[as fe seta agra fart ace 1000 bial wk Hes ata firey

cy atin fafece & ata cate aface werq wae 99 919 fefey feat

2 bia) afan sfazi aff cea fafe 64 diel ey, Seq Ss aA

f aty city eBrq 2 ]

59. The vertical angles of a polygon are in A. P. The

smallest angle is 120° and the common difference is 5°. Find

the number of sides of the polygon.

[ ash aaecey cattafy aatey ces aire | aff sysT catafP

120° e Aieta4 Bez 5° ET, Sra Baty iH MAT] SS? ]

60. 100 stones are placed on a straight road at intervals

of 5 yds. apart. . A runner has to start from a basket 5 yds.

from the first stone, pick up the stones and bring them back
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to the basket one by one. How many yards has he to run

altogether ? (Pat. U. '19]

(aes wae scqy Gry 97 495 te araytca 10068 aez aie
SK Mae ahe egy ores esc 5 te yea afes wats afe cers

face Se sion afsata vs afin ews a afers aifics

ahaa | stairs crit SE eq SECS BFrq ? |

61. A man has to travel 162 miles ; he goes 30 miles the

first day, 27 miles the second, 24 miles the third, and so on.

How many days does he take for the journey? ([D. B. 24]

[os afere 162 wea aaa sfare cbtal ca aay fra
30 ata, fasla fear 27 ata, Sly fra 24 WR GB Strz TBs

atixy | cH BS focr Gad oxy Shag? ]

62. Atree in each year grows 1 inch less than it did in

the previous year. If it grows 1 yd. in the first year, in how

many years will it have ceased growing and what is its’

height then ?

(wats ate efe any 44 aeRq Sem es ef Sq aIrG I

Gol aly AN AWAY MS TH ALG, GT FS JaHey Gala fa cra VHA
oA Bq Sal THB FSG Rea ? J

63. A man undertakes to pay offa debt of Rs. 65 by

monthly instalments ; he pays Rs. 2 inthe first month and

continually increases the instalments in every subsequent

month by Re. 1. In what time will the debt be cleared up ?
[C. U. 30, °50}

Las afe aifis fefecs siety 65 tial a4 oie faata aD

aay wien 2 bray fey wae 4a 17 arars Faas] aiea fafwofy as
Bil Sfaat qwterw aif) Swe HATE A a4 Oty UZCq ? |]

64. A sets out froma place at the rate of 5 miles an

hour. B sets out 44 hours after A and travels in the same

driection, 3 miles the first hour, 33 miles the second hour, 4

miles the third hour and soon. Find in how many hours B

will overtake A [H. S. 1965 }

[ cata aia BSc Beal VBxi A VEIT 5S Wey carp gers aria

£4 Bela 44 VS) Wea B peal Vor sz fers ayy avty 3 wea,

FOOT whiz 3h wey, wwle Tote 4 Tey aFoicz WErs aif t

BSs xsty Ace xfara ? |
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14. qctign c@A(G.P.)s cota ety aete strefas

cate tera ARS ale wate Ba osrcTy MAAS AHS aaty ea,

Biel CECH GH CHAAR arrtaq cet aca |

ata 2 fare ana aarishrs @ chy miatad waeprits

{Common Ratio ) {qi ati— :

(1) 1,3, 9, 27,-- ay ecttea caf, Seta atatad RAT T=.

(2) 1,—4, ,—},-- Bar weater eR, Baty atetad Ew —4.

[ wRazs (1) a Hates eEtiocs atetares r etal ViBw Sa

RI) (2) aaafes core apeface Vz 1e | Aiytad GETS ata] es

Sficy tata awefy tren atti (3) zor or fre were Ay-

weirs tetas BRAS wat 7 1y Sit Sars afer ay Aa eq

anefe ater atel (4) cetq eritey cote wpefy aixe

ATTANTST SF |

15. atatad weprite fade) acter celta ce cata

Bieta Se HF ters ala Sty SR Atetad GUNG Tex BHI

miata ote ( General term )1 cata ectiey city ata ty

a GR ALATA RNS v VVC] CHAP Bea a, ar, ar®, ar3,-

MEY AAT TH A] ty =a Ble ar? a ari}

fasta te 41 to=ar BAi8 av?-},

OSI WF A ts=ar? ails av?-], Bore L

OUT CHAN RCS C8, ACSF ACH ray yo Sey ARAN

BT OF BT) NGA nz te A t,=ar"-),

Seieatateyl 7

Byi. 1. Find the 6th term of the series 1, 2, 4, 8,---+-

autcy SHAG a= 1, Hee MHS r=—F=2, ay ATA] n=6,

t,= ar"), ee tg=1.25=32,
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Sw]. 2. Find the 8th term of the series 1, —4, $, —y,---

atten aay Ae O=1, MIATA ARTE =F =~] ae

ATA] n=8.

te=ar"l, 3. tg=1.(— -)i=-3= ~ 59

@w|. 8. Find the pth term of the series 4, 8, 16,---

aay a=4, r=f=2 aa n—p,

tez=arTM= 2), . ty = 4.2971 = 22 29-1 Dtl,

Swi. 4. Find the nth term of the series 1, ~3, 9, —27,--

ati a=1,r==f=—3.

2. t,ar® t=], (—3)*"t=(—3)97.

[ BRAT 3 exter Saad waters ai eaters Stel ea wai te att

n-8F WT AYR CW] n—1 YA VWrq aR GAT (—3)" "aq ats

Kate VET LSTA nn AMAA! SECA (— 3)? Asay] Vers 7]

Bel. 5. F “ the nth term of the series

1)

+

eer GT A a= 3, ATTA ARNG = WG= a 3

ty=art— Yes 4/3, gy tae gh gi-n 30

Bw}. 6. Find the common ratio of the G. P. of which the

first term is 2 and the 10th term is 1. [C. U. 25 ]

[ca ectteq celity etaq ie 2 aay waa ae 1. Bieta Atetad

wyats fate ez 1 |

OUla IA AF a=ZaRtyo=l. Wa FF, Aleta AVNG=r.

tear"), 1. tyo=2r9, a, l=2r’,

aq, r°=}, * r= 2h.

Bwi. 7, Find the 9th termof the G.P. of which the 4th

and llth terms are 2 and giz respectively.
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[cata acties cotta oped a7 2 wae 11-wy aq Qh, Beta

AAT WT FS 7 |

NA FI, AAT W—a aye HielT BRWTs—y,

OTS AS SETS t,=2, HAS arF=—2---(1)

Qt), =gy, AUS ar! =p) ---(2)

ames, (2) (1) fiat Wi v7 =19,=(4)7, 7 r= dh.

amecy (1) BetTS a(3)3=2, AW, Ja=2, -. =16.

*e facta ty =ar S=16X 1 Lox 1 _ I = I
26 28 24° 16°

Bw. 8. Find the series in G.P. whose 5th term is 16 and
Oth term is 256.

[ asf eccttea celta req 7 16 6 aaq Ay 256, CHAP

fats ez 1]

UT VI, HAI AH—a|a Qas Hlelad GRATG-: ».

ASAY VECS NF av*=16 - (1) aa ar’ =256---(2).

gq (2)-cH (1) Ua] SIH faa wVrt*=16, o. r=+2.

ers (1) e87Ga.l6=16, °. a=,

facta acateq celf—1, 2, 4, 8+ ; wea] 1, —2,4, —8--

Sei. 9. Which term of the series 9, 3, 1,:--is 545 7

WA BF, gly AVS CHANGE n-Sq aH | AT AAT AW a=—9, aT

mlyfay WPS r= Fd,

ay""le=ohy, A, 9.(4)*"'=s)5

=. Qj, 3773 =35,

n—3=5, ©. n=8. GBI gl, arse hts wey a7 |

Cy}. 10. If there are 6 terms ina G.P., prove that the

product of the first and last is equal to the product of the

third and fourth. [P. VU. ]

[ aft cata erties celics 6f ty UH, BWI aaid eq cy Sata

AUT SG CMT ATH GIT GSA @ SYS AeA oteragy ATT | J
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AT FI, ANT WH | AR FiaTA BPN S=r, aaicay oy vy tsmar5,
AIT @ OT AHA SIR = Gx qr5 mgr

Wate Beas BSL HT eT = ay? x gy3 qty.
Qt TX ONY A= BOTS IH x DBE AF |

Bw). 11. Show that the product of any two terms of
a G. P., equidistant from the beginning and the end, is
constant. LD. B. 31]

Lett Fa ce, atther cha cay @ ony ate etce ANEATTT
CU-CHIT QB MCHY TT wae | |

Aq SA, AIT WH a, OT TH=b Oa Aigtad GHAtS=y,

AUT 9 14 HF VBS p-By Ge ABg] HHH) wa] Ts |
BAT GS CVE p-SY AG = ar’) ae cay few vBCs efay C4y

psa Wy,

Calyy wtHA—ar?-1 x Po aba

Vwi. 12. If the pth and gth terms of aG. P, be cand d
respectively, find the first term and the common ratio.

[C. U, °34]
WY SI, AAT HH=a aa Hiylad ayaw=—yr,

ATS AST RCS AN arb =c---(1) aa art 1 d-..(2)

11 
praoC, (1) + (2) faa 418 oe Ml, Pee, r=(5)” :

ata (1) RBrw 2 2) =

oo 1 palp= 
p= ae

dee 1- Ppa
p-1 © Xd
cee

p~1

os @a=cx (4° . azc xX

i=@ p=} 1
==cP-a, dv-a ex(ci-¢ qe-t) D—@

Bw). 18. Ina GP. if the (p+q)th term is m and (p>—g)th
term is n, find the pth and gth terms,

[B, U. 1888 ; C. U, °35, '42]
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[ wa ecrtey celta (p-+q)-8a te m ar (p—g)-BA Hn;

Vely p-Bq 6 g-Vy 14 TE fits a1]

Wa FF, AW Wea, aatqd Ayas=r,

SE toy gm AES arPt onl == m.---(1)

4% to-g=n Ase ar9- 2-1 =g.--(2)

1

tam-lestatiTM = ° ex. { 77 ae2. Q)+(2) afer reterieetett ee ay, pean, ‘* (=)"*.

pta~}
arr (1) wee 18 of) om, at a(TM)\ mm

pt+a-i1

p+q-) ‘ls p-}

ft tomar iam (2) (0)
]

m 7

~2Ppta-) p-)} pta-l 1
" 2a [m\ 2a n 2a n\ 2a

=m. — — =m,.|—~ {—

m n m m

Dta- Ptanl+ios -2 (hem xt!

=m(2 ‘oe =m) =m 5

= m?. ne = vmn. BVA tg=art- l= m(")**,

p-} we fi-p

(aba: (Z) (BZ) 0° = 1 _-(n)*

ebay cat ate | |

Exercise 5-

p Find the 6th term of the series 4, 8, 16,:

Find the 9th term of 1, —3, 9,-::

Find the 7th term of 4, 1, 4,---

Find the nth term of I, 3, },:::~ & pe
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aepttt is the nth term of the series 16, 8, 4,:-» ?
3 ae! the pth term of the series 3, —9, 27,.°

, d the 7th term of the G. P. of which the first
term id the common ratio is —}.

8.2% %e common ratio and the Eth term of a G. P. are
}andl respectively. Find its 11th term.

9. The 4th term of a G. P. is 8 and the 9th term is 256,

find the series.

10, The 10th term of a G. P, is 4 andthe 14th term is

gy, find the 17th term.

11. The first two terms of aG. P. are3and1. Write

down the 10th term. [C.U. 713]

12. The 5thterm ofa G. P. is 48 and the 12th term

6144, Find the first term and the common ratio. [D.B,’28]

18. Which term of the series 128, 64, 32,---is 4 ?

14. Is 320 a term of the series 5, —10, 20,-:- ?

15. Find the 10th and nth terms of the G. P. of which

the rth term is 2”7!.

16. If the pth and gth terms of a G. P. areaandb

respectively, find its nth term.

ATITSANT NS ( Geometric Mean )

16. (1) afe feate ath ecctteny cette vice, tea any atfics

nee Sera athiy ertteqs wars acy |

(2) swaefy aif ecrisstia cet vq Siar aay 8 omy RT

Mae Aes ay 6 Ove HHA Waly ertteda Wess Iz |

Buigziniey 8

Bei. 1. Find the geometric mean between a and b.
[C. U. °48]

Ma BA, WUHGNT ATS m, VAte a, m, b ecateha cet tsa

efai o. man 2 S erarete atetay werticey aT ]

TM, mi=xab 2. m=+ Jab.

[Wes eater coat cia eth afta wetteda moe TigicrT
etary agen mata Bel ace atfecg

Ele, M. (X)—6
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‘Owl. 2. Insert n geometric means . Wb'y)-ty Wy on;

etter ety te a, CHT ED RSet & gin

ata wats acttedia th etcq an @ eae, FO.
t

Satq ova AH J (n-+2)-Taq AH D. 8 at

qa Sz, Coty wtytyd BV Te—r,

J.

* b=artl, a hth O r=(2)" .
°° , a’ a

J 2 ft |

”, face waeefq=al?)"", a2)", , o(2)**.
a a a \

Bri. 8. Insert 3 geometric means between 2 and 162.
{ C. U. °30, °49 ]

21627 ay fsa acttadry aes atte 5 siete ase

Ocrrsay cath wwca |) St AtA etay Me 2 age req qe 162. ~

RCT FI, Aleta BPNG=—r,

ts=162, -. ar*=162, a1 2r*=162,

a, rt=81=(43)*, 2 r=+43.

AIMWIF=2X3 WW 2x-3 =6a —6

faety aae=6x3 a ~—6x—3=18 q +18

PO F=—18x3 wW 18x—3=54q —54

. facfy ane foab=6, 18,54; wiz] —6, 18 —54,

Bw. 4. Insert 5 geometric means between 3§ and 403.
L D. B. '35 J

attr eS HET ATT) SP aye arqw eae eccitedia aa

asa Stal Gaty aay te 38, twa =—54+2=—7,

Wa Fa, SUA Atetad MPWS—r.

MUiTy t,=403, a= 3852, ©. arT~ 1 = 40h,

32 6, 81 6p 81 X9 3° _ &\6 =
a, 9 a Qo? a 2x32 96 (3) yp ee r=o+§.

facta ayTeafa=5}, 8, 12, 18, 27 ;

saa, —5}, 8, —12, 18, —27.

By). 5. The arithmetic mean between two numbers is 15

and their geometric mean is 9. Find the numbers. [C. U. ’264
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Mets AT TAT ATF 15 ox ecttet ws 9; 2

fafa #71 ]

AA SF, RA] FV a eb.

8 bag WHAT FAST Ta Ee,

yew amir 2g2=15, a atb=30---(1)
/ ata, oS a @ b-a7 qafes ected agah=+ Jab,

aay + Jab=9, ©. ab=8]---(2)

anti, (a—b)® =(a+b)®—4ab=302 —4 x 81= 900 —324=576,

a~b=+ /576= +24---(3)

att (1) @ (3) aateta fae We a=—27 ay b=3 ;

S7q1, a=3, b=27 [ aly a—b=—24 &F |

[; > facfameartea 27.63; wal, 3 6 27.

[pe 6. Show that the arithmetic mean of any two rea:
Sitive quantities is greater than their geometric mean. ~

rc. U. 28, '39, °41, °44, 47, °48; G. U. 52
( erat aa ce, Ge atea cates ait aateala aeae acttegts

TS AAU] JOST 1 |

Wa Fa, Raa eb. Ya, b HATAs,

Voice ANWIT ATS=LF2, aye etsy As— / ab.

onc, ath _( vat" Yab (a ~ Vb)” atca a

faf aa ae b aed aia Fal esis caathe

§32> Jab, wats aatedy ash > ecrhedy AF |

Bw). 7. Prove that the product of the n geometric mean:
“tween a and b is the nth power of the single mean betweer
em,

[ att Sq Cd, a @ HAF AAA n AATF GANSTA AAITSF OTT

NUTT AIAG SS Ti VISIT RITSI n-Sy VCSy Aly | |

ef Sq, ateta4 BIUGS=r,
1

a @ ba ROAST! WISB= /gb=(ab)?

& age fy n-0a Te ={(ab)e}" =(ab)®.

AUT A-RUTS RTHOM—ar, ar®, ar8,--+-, bb ey?’ v2?
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WA FI, Seta etem—=p, etatd BRS earz p= (ad)?

aT, p=arXar* xXar®X- 2 x 5 xo

an pal x 2% x2 x 'X ar® X ar*® X ar (Veoisai fatece

” (ed fan ) p?=abxabxabx-o-n Mas Sortys ha

==(ab)", p=(ab)3. |

[aes s at rte gam mel wetter a etek ay, boa 4
eA r ANTI MNNTS Aaa ey ae ar, fFASlT Axe ar?, wey

AIF ar®, + atotey cya aw atate ota fee atrs fer cm

moe aS ba T=! wie story wee B, ...nadwteT cae> *®eetaewe

v2

wey Bacay erie py Sq—aiey fey arayq afew festy ofS

S 4 faz &F ab, “Bact ar? x > mab Surife ara Seq 1 J

Vwi. 8. Ais the arithmetic mean and @ the geometri:

mean of two unequal positive real numbers p and gq. Prov:
2

that A>a>=. { G. U. ’50_

[ ge arate cates ateq rey pe gat AItVTT WIS A ae
3

eatedy WF G ; erat FTC, ADa>. ]

AUT A= p 8 ga KIWI qe Pt
ry]

SE G=p 6 HI OTST WWF= J/g

. GF pq _ 2rq b
oe =k ( aa Fz)A p+q_ p+q (

2

— ptq—2 JogG4, ei Vpg= Pd 4 Jp J@)*, 8a ie

afar pr4> Jpg AE ADO ( erties Bea | )



atat 4

+ 21wtata, Aba ot x t= pg=G*=aa, feu a>e enifts

2

etite, ©. ba wic a>? , .. a>a>®,

pro. % The A.M. of a and bis to their G. M. as m is

tos. Show that a: b=m+ J/m23—y? t m— Jmi—n?.

[ A. U. 1889 }

[ aff ae bay aateaty 6 ecttedty wereeray WRITS m:n OT,

Sty IN FTC, at b—=m+ /mI—n? : m— J/m?—n. J

ae b-q aay A. M.=2$2 gas G. M.= Jab

ates vdab=min( Beta ),

al, ae TM ql, re ra mane & div. Wap

(Jat + vo mtn _ slat Jb Sh _ m+n

2J/a dIm+nt J/m-n .
4, > =— .DIO fa Jeon ( comp. & diy. 471 ),

m+tn+m—n+2 ‘mm? —n*#

~ m+n+m —n—2 /mi—n?

a &Am+ alm? —n?)

2(m— /m*—n*)

a:b=m+ /m?—n2: m— S/m?—n?.

Bri. 10. Show that if p and g are two unequal positive

tumbers, then A>G>H, where A is the Arithmetic mean

( af sfizi ti® )“

qu

nd G is the Geometric mean and H= 7 = ; [E.B.5. B. °48]
» @

[at rp eg ges wate cates mera ated sae

, SH SITT TTS G wage =5 CH, SI cHATe CA AD G>H. |
at

SEH A=LE® Qe Jpg, a H=i

»

[ wafe® weet Bet Rew ate wz 1
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Exercise 6

Find the geometric mean between :—

1. 5and 125 2. gand $. 8. —3and —27.

4. —6and ~—2%. 5 x5yand xy® ; 3/3 and 9/3.

Insert 3 geometric means between 4 and 324.

[ C. U. 1890 }

7. Insert 2 geometric means between 5 and 135.

[\C. U. "16 }

8. Insert 3 geometric means between 25 an 164025.

[ Pat. VU. 19 ]

9. Insert 3 geometric means between 3 and 9.

(Cc. U. 14]

10. Insert 9 geometric means between $3 and +.

[D. B. °30}

11. Show that the 2nth term of any G. P. is the mean

proportional between the nth and 3nth terms. [ C. U. 1877 }

[eat Fy ca, cecela attteqra celta Qn-sy oy Seta
N-SI AR 3n-GT ATHY WTAAVATLT | J

12. Ina G. P., show that the product of any two terms

equidistant from a given term is equal to the square of the

given term. [C. U. 715]

[ alata Sz ca, eretey cette cq cata es oy Bare AAHATV)

THERA WTA | AUST atzA | |

[ Hints: Way 447, ey WH=a, Hl94d AHWS=r ay m-W

one ams! atta m-Sa =a"), 5. Gate af=(ayTM!)3,

AHL m-BH AF MCAT p-GA S AWAY p-SF NewF adyyea(arTM1)9

CHARTS ECT | m-BI ALAA LAT p- OH ie Ss ar"1-? aa

m-SH AHA ATA) p-28 AY ar" 1 XK Pa grTM 149,
J. SCLHs StH = arTM— 1-2 K gyTM— 149 x= G97 2M“ 2 ex (Gym 1)2,]

13. If theA. M. and G. M. of two quantities be respec-
tively A and G, show that the quantities are At /A?—@?,
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[afe atte aifty oateda 6 ectteds ae wie A ea

eH, SCI CHATS CU TIT GBB AL /A2—a. |]
14. Ifthere be an odd number of terms ina G. P., show

that the product of the first and the last terms is equal to

the square of the middle term,

Cafe cote ectiay cata ane aay oy, wa aimtd SF ce,

Satq AW | CNT HHT IV Saty aaicwe acta Hata | ]

15. Ifthe number of terms in a G, P. be even, prove

that the product of its two middle terms is equal to the

product of its first and Jast terms.

[aa ertter celtics am ome ae BEL eatd Fz ca,

Saiz TAG BSA aq Satz aay 9 cay oeHa etary gata | J

[ Hints: Wi $4, THAR 2n, wo n- TH aR (n4+-1)-B9

HET CNG VIE aazrw ( middle terms ) wera | J

16. Find two numbers such that their A. M. is 25 and

G. M., 24.

[any aa aan fata aa atetewa aatedla gare 25 wa

ONS TTS 24 VES 1] |

17. Ifone arithmetic mean Aand two |! *netric means
p,q be inserted between two given nur > prove that
2 2

G p

Cafe gtB ewe mata aatedls xarehh a ae Ga ecatealy
2 2

ATF p Gq BA, WA AUG FF Cv 7 +2 = 2A }

18, The A. M. between two numbers is thrice the G.M.

between them. Show that the ratio of the two numbers is

3+2 /2:3—2 ./%.

[ aC neste aateda Ts eciteda zea 3 er) atts

F2 US RaW PNT 342 /2: 3—2,/2. ]



17. eceitas cata Hate fda

Urieatatn 9

Sw). 1. Find the sum of the first n terms of a G. P.
[C. U. 719, '29, ’39, °40, '42; D. B. 32 J

Or, Find the sum of n terms of a G. P., being given the

first term and the common ratio. [C, P "17 j

Or, Find the sum of the first n terms of a G. P., the

first term being a and the common ratio r.
( C. U. 716, °32, °35, °37 ; D. B. 39, 42 ]

Or, Find the sum of a+ar-+ar? +ar?+...... to n terms.

{C. U. 31; D. B. 736 ]

[ Srcay ortefa oes ety | |

TA FI, CHAGT aay =a, AAA MANS wg APs.

ety APRA =n, WIR n-ST AK=—arTM},

ASAI smatartar?+---+ar®-!.,..,. (1).

aa (1) Xr Siam sr= — ay-ar?+-:+ar*-! +ar",,.(2)

(1) B8cu (2) facaty sian WF s—sr=a—ar*, :

ome ¢ ae ° —_a@1—r")s(1 rym rr") 8 icy (3)

ataty, (2) eBcx, 1) facatt S fa iF sy —s—ar*—a
__a(rTM orn...)

[me23s (1) Baca catrecry Gate ga tien cry 1-04 ata
Os SOP cA es aqaths wera fey va, ae] cieq wa aicatt

afica! (2) cra om aft Lee, oq l=ar"-!; eum va (4) Bes
— a]

He sao c= ar a ly Sp OTH ate eter aR ew
r— r—l r—)’

eicatt Ffacq i (3) atfs ars aey ay a, Atyted MENT r, THAT

n SS SiR CH. 2-07 TS atet fafac i]

Bw. 2. Find the sum of 1+2+4+---to 20 terms,

[C.U. ‘22 ]



gifs i)

attr atey te a=l, Ktetad HATS r= feed aR CHR w==20.

Wey 4, Calatea=s,

_a(r®— 1) 1(2°®—1) 590 _

rl 2-1 “2 1.

@wj. 8. Sum the series 1+: 31 355 I state ‘to n terms.

[ C. U. 12 ; ’39 Sup. J

wey a=lryat-l=}, tymaj=n; Wa Sq HW =s.

1

_ai—r")_ 1-7 5*_ 3/7,
ee I—r i-} 3 =3(1- >)

Zvi. 4. Find the sum of 1—34+9—27+:--to 13 terms.

aut a=1, res —3+1=—3, n=13. wa Fa, WAR =s.

t="). aM 9 A+ 3°" =4(1+3"),

@z). 5. Find the sum of 1—2+4—8+--.-- to n terms.

OUT AIT Hamel, aed aETSr=—2, wWa Fy, WR=s,

_a(l—r")_ 1f1—(—2)0"}_ {1 —(— 2)" yg

i—y 1—(—2) 3 H—(—2)".

(mass By. 4-0 (—3)15-9 ee gH ain Ber waif,

WBA —(—3) sm qaaife esate ata Sy. 5-0 (—2)" eaathh

fe wah ste fifa oa ate a, Sted, nm WH RUry Sel aaatfy aye

m SEH STH (—2)" wrath eerq | J

Bal. 6. Find the sum of 3+6+12+:--+384,

aU] a=3, r=6=-3=2 eae Oa AE 1=384.

facta aa? = —7" xe? 3.765,

Swi. 7. Find, without assuming any formula, the sum of
1+4+16+...... to 10 terms.

[ cata cay atetey a ae 1+4+16+ sevens ay LOR ty te
cute fay az 1]
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MXC a=], r=4—-1=4,

IFC t=], tg=4=14), t,=16=1.42,

AGLI MBC t,9%1.49= 49, ara Hy, HAP —s,

eo SRILAAFA He $A® eee (1)

4sen A+ qz4...... 4-49 410 ++6(2)

tq (2)—(1) SFR NB 3s=4°—9, 544197),

Cw. 8. Find, without assuming any formula, the sum

1,1
of 2 terms of 1+ ~ at 5a a

[ C. U. *10, 18, 23, °33; D. B. 34, ‘40 }

UTS t,;=1, to= 0 ts =o HRS: a= 5a

Ra Sa, HIB=—s,

1,1s=Itstaa sat a “+(1)

1aK js= stat: tag tag 2)

[ (1)ce 3 ata eq saa ]
Te ae A he eRe or

1. 1aFT4, (1)—(2) efam ate js-1-2, oe s=2{ zy

Bw}. 9. Find the sum of n terms of a G. P. of which the

4th term is yy and the 7th term is 7355.

[ cata weiter celta weed ay ay 6 Ham At rho; SAIN ACHE

ays TS 7 |]

Wey SY, AY MH=—a |e ATA’ AVMTS—=r.

SET RATS ME ari=gy----- (1) aq ar§ = 755°--(2)

(2)+(1) Sfaat NS ar? +arF—azhy tay, a ro mg =(3)5,

r=q (1) RIG a. (¥)F=—a, %* a=.

aa) =) 41-2 x B=)
QE $s, =

1l—r

3*—1
“organi
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Bwj. 10. Find the sum of 10 terms of the series whose
“pth term is 3°+3p.

AUT ty=3°+3p, 3. p=l, 2, 3,--, 10 1Se TBA NE

== 3143.1

= 3943.2

: = 35 +433

ty 9 =3!°+3.10

ae s= (3-432 +33 +--+ 4+31°)43(14243+4+--+10)
10.

= SSF) +3 x 39041) = 9"? —1)4165— 3" +227,

Ow}. 11. Find the sum of (a—x)+(a?—x*)+(a3—x*)+---

+(a*—x"), fC. U. °30]

ere cart cece GB ectted ch ten az

WA FI, HIB=s.

s=(a-+a* a8 +++ a*)—(x+x72 + 054+ +2")

=(ata%+a5+-o-n 1G SC) —(x+ 22 4+234---0 AH 94S)

—aa*—1)_ x(x*— ~1)

a-l x—1_

Gq}. 12. Find the sum of the terms in the 12th group

of the series (1)+(3+3?7)+(35 +3*+35)+

(3° +37 438 +3%)+---

[ (1) +(3 +3?) + (39 +34+35)+(3° + 37 +39 +39) + ---athry

12-ey aya GVTS Welz aa? se ? |

HUTT ITY VHTTT ACT 1B, FSra aes aces Qt, Bera aware

wey 3 aBoica ve eR! Way, 12-7 eENTS WHAT = 12.

alate feels agate ctey ty 3}, SST aETITS aiea A= 31t9,

BEY AAS aay y= Zt2+S . gogt, 12-wy AGATE afte
eae Qltats+-- +11 366.

facta a= 355 +357 4368 4......12 99 sfy=ae*—D
—1

_3°9(3!2-1)_ 3° 6(319—1)

3~1 2
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Bri. 13. How many terms of the series 1, 2, 4,...must be
taken so that the sum may be 255 ?

[ 1, 2, 4,---co%q safe cea aa 255 eH 7 J

Wa BI, RGA n-AVeys tea AAV 255. wetica atea ty a=—1,

mtatad URS r= 2+1=2 wa qa s=255.

a(r*"—1)_ . 1(2"—1)_. a
pol W2 9 gay 1255, 1281-255,

7, 2"=256=2%, 7. n=8, 2. Aefe tes.

Vai. 14. A certain sum of money produces every year
twice as much interest as it did the previous year; if it

produces Rs. 50 in the first year, how much will it produce
in 10 years ?

[cary yea Bee aifeqeng yf-qenraq fied qe eT! eiea

BVAcay Ve 50 Bis ¥cq 10 aeacg Vaty cath ew zy Bveq? J

atita 10 q7qCqy CAD VE

= (50 +100+200+---10 mere ig te) Btet

=e) BY. =50(2!°—J) Bj.= 51150 Brat |

Exercise 7

cane fata oy s—

4. 1424+4+8+::::- 8 C73 [C. U. °214]

2. 1284+64432+-::--9 RA |

8. 14+34+94274+-:---n AHF [(C. U. 724, °47]

A. 1-34-9274. ----2n NEHA

6. 2t1+}+ Bat 6. 143+5+. nT

2. iytit SREB He 18 CHT

8. 1497144714871 4.-..... 10 *c#A

9. 5+°05+'°005+---,(n—1) RTs HHT

10, rotr8strocatrstoot on ETT [C. U. 11)
1. 3-64+12—-:-. — 384. 12, 143444" +shs-

18, 1—$+i—p4yy— eon MOET
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a+h a—b 14, ap bh ayer” Wee 16. ga tlt ve+- 12 tere

16. 1—2+4—8+---2p tee 17. 12424448-4- 4-768

18. J2+1+ L4...10 oy sty
WP

CHA VE-ACT 1 MAT AA fae wz s—

19. 44241-+4-10 tHe 20. 24448+4--n mee aes

a1, L+itagten te ate [C. U.°12]

22, 6412+24+4 -:-----+768,

23, CX CANA n-Sq ty 2"+2n, Stats Se “eNT HAH Bs yp

24. 128+644+32+------«8 celta sald aceq Hah 2553 »

25. 1-2+4-8+------calttey sale rey aah —85 Fra p

26. Lt 3tagtes ae cathy sale vm cate Shara 1421 ey p

27. wate cate roy ae r+(4)" ater Bata eiey 6B azz

mae FS p |

28. cata aciter cada fawla ae —3 aa req ME 8l ; ety

OR AcHT Hae BS p

29. wae wrtiag cate aay e wey Te UNtarcy 2 ef; Satz

SB cry HAP Ss p

80. The sum of the first and second terms of a G. P. is

12, and that of its fourth and fifth terms is 324. Find the

sum of the first six terms of the series. [E. B.S. B. ’49]

[ coty erttey celty eiag @ fesla tcya aa 12, og Satz

vet e Ney oeHT HNP 324; Satz cian Rae aeTs AA fe sz 1)

831. Find the sum of 25 terms of a G. P. whose 4th term

is 20 and 7th term 160. - [D. B. 45]

[ ce aceteq cettg swt e Fay Ay Adley 20 @ 160 Siaty

QqR 2510 Hey RTL ss 7 |

82, cota ecttey cet clea EP cry Hae eee 3f aera BART

Sadi ve Satz nay ref 384 wy, Vcq ata LOK cea RIE ss 7
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88. A mango tree yields every year twice as many

mangoes as it did the previous year. If it yields 100

mangoes in the first year, how many mangoes will it yield in

8 years ?

[ ose ata Ny aCe ama ff TRATaT feed WIT RN) atey

axary Serew LOOP atT eect 8 qeqca Sale ty Ves 7 |

34, Divide 21 into three parts such that they are in G.P.

and their product is 64, [G, U. °53}

[ Qlre eae fon eet aoe oy cea MT] ettteha Cars

ace e wieicey ere 64 e71 |

18. aofe wea fafeq esa aatata

Swisaiateri 10

Bw. 1. If a, b,c,d are in G.P., show that a?+5%,

5? +c? and c? +d? are also in G. P. [C. U. '19}

[aff a,b, ced acateq ce} ea, ora cra cq a®+b?, 52 +c%

or c8 +d? asp eciteq eh]

eum a, b,c, d aah acttey cele aca aa, ateted aRATw—r,

b=ar, c=ar’, d=ar3,

a®+b9=@? +927? =g2(1+r?),

6? 4+-¢% = g?y? +274 = g?72(] +17),

2 + J? =a%yt 4+9%78 = g2y4( 1 +13),

ged, aX(1+r?), atr%(1+r2), a’rt(1+r2) a& te feats

errray eth, stat, Fetews Atetad atts —r2,

at +b2, b2-+0%, oF +d? wae aciteg eh |

gE ft. 1
Bw. 2. If a, b,c are in G. P., prove that aib DP xe

are in AP. [D. B. 46; G. U. °48]

RA FF, a,b,c oF arse ite cate atriqd aes 7,

b=ar, c=ar’*,
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1 1 1
sie ie cath eBca aft etait sai wie cy

141

aaet ete aXe

aes, ato b+c a+ar ar-+ar? aitr) ’ ani+r)
r+l .1_i1

~ar(l +r) ar b

avas,-1_ 1 OBR AapEy cel |a+b’ 2b’ i
Gri. 3. If a, b,c bein A. P. anda, b,d in G.P., show

that a, a—b, d—c are in G. P. [C. U. 710]

[ a, b,c Arter cl aa a, b, d atte cam eke aiatd wa oe

a,a—b,d—c wate etter celP i ]

a, b,c AMWA CaH, «=. atc=2b, WW a—2b=—c--(1)

araty, °° a,b, d earaq cath, ~.. b®=ad---(2),

a,a—b,d—c arttex cert ai atca, afe aaty sa ute ca

‘a ~b)? =a(d—c)=ad—ac.

“C4, (a ~b)? =a2 —2ab+b? =b? +a(a—2b)

—ad+ax—c=ad—ac [(1)@(2) @cs]

a, a—b, d—c ecttay cot eta |

[W825 2 Br. 19 Sy. 2-0 ents attatrse at VE FI ATT 1]

wi. 4. Insert between 6 and 16 two numbers such that
the first three may be in A. P. and the last three in G. P.

(6 @ 16-09 yay way GUE Re site CH Gey feae ReTT

AUST CHAS war cla fSaw mea ectter celics eics 1]

UT FA, RAW be c.

7. OS TS BRAtca 6, b, c WAteT CHF---(1)

qe b,c, 16 actteq cat:--(2).

(1) Bes HF 2=—6+c-+-(3), ear (2) CES HS c? = 16b---(4).
atet (3) @ (4) BBS AS c? =8.2b-=8(6 +c) =48+8c,

a, c?—8—48=0, a, (c—12)(c+4)=0, .. c= 12 a ~-4

aft c=12 wa, Bra (3) BetS MF b=9,

uf C=—40%,, 4 ” » b=1,
facta meaytqy=9 @ 11, a4q] Le —4,
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Swi. 5. Insert 2 numbers between 5 and 135 so that the
four may form a G. P. (C. U. *16}

[56 135.99 Way Hy GRE RAT sabe coq Rea) BIRR ecttes

catce ics 1]

Rea Fa, Seay erttey caRy atetas wns r, eiey e=—5.

135=t,=5r*, WW, r§=27=(3)8, o. r3.

2 facta mente=5x3 6 5x 32=15 6 45.

Swi. 6. The sum of three quantities in G. P. ig 249 and
their product is 64; findthem. —_[A. U.; E. B|\S. B. °50]

[feats ecthedia arty aa 249 eae Steers ates 64,

artefa fats a1]

AA 4%, R=", a, ar ;

aStQACa = x axar=64::-(1) 9% *+a-+ar=24$---(2).

aia, (1) tS a®=64, ©. a= 4.

(2) e808 444 +4r= 2 [*! ams]

_124_,_ 104 1, 26

a, 2+ 4r= 34S? WG Ftr=5,
71, 5,2 —26r+5=0, A, (r—5)\5r—1)=0, .. r=5 7 4-
-. facts nats =4%, 4,20; avai 20, 4, ¢.

Sy1. 7. If a,b,c be respectively the pth, gth and rtk

terms of a G. P., prove that a°~".b"~*.c?~¢=1,

[C. U.'51; G. U. 50; SF. ’53 ; HS. ’68 ; C. Pre-U. 63}

La, bc cote wrtter celta p-wa, q-BT @ 1-OR TH REMY

aetatd Bq CY at? br cP t=], |

WT FF, AY HF aye alatad MATS,

a=fd®-!, b=fd*~! ax c=fd"=?,

Qt~t Of-9 pV d= (fgP-l)a-r.(fde-1)7r-9 (fdr-1)s-a

a fa-? dpa-a-prtr x fr? .d2 rer<-Dato x f2-2 drers-arte

ma fa-rtr-stp~e XK qParanortrtar-r-satotry~s2-rate

=f? xd =1x1=1,
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Cw. 8. Ifa, b,c bein A. P., and x, y,z in G. P., prove

that 2°~°.y°" 9,29 P=], [C. U. °44, 50; G. U. 749]

a, b,c AATey cet, 2b=atc, Aa~b=b—c;

X,Y, 2 OCttSy coh, y* = xz.

aT, gene yore 2a-b, sand yora za-b | +s b~c=a—b]

we (7 7)97P yo Fae (y2)A-0 yo-au yQa-Bbto~a

we yt tom 2b— y2b-2b — 40],

Swi. 9. Sum to n terms the ceries 44444444400

{ Pat. U. 718 ]

WA BI, CANFA=s,

s=44+44+444 4-0. mare TE Gy

= ACL +11+111+---n are ote 44s)

= $(9+99+999-+--n Ras MH Te)

== $1(10—1) + (102 —1)+(103—1)+---n Hea oy Mee}

«=: ${(10+10? +109 +---n RUE TH ATS)—(n HATs 1)

4(10(10"—1)_)_ 40 any 4n

=5 10—1 n| gi 10"-D—-5
@zi. 10. Sum ton terms '9+'99-+'999+...... [C. U.]

AA FI, HIV—s.

s="9+4°99+4'900-b on mare ty hy

=(1—"1) +(1—01) + (1—"001) + ----n MOE AE FB

==(n HATE L)—(1+ 01+ 001 ++ are te 1M)

=n— (<+ er WAS AG ate }

_,_i 770 10%) n—3(1—sh
“is CO Lo"!

Bwi. 11. Sum 14+4+10+22+46+---to n terms,

AA SY, HAV=s a n-ST AW=—t,.

s=14+4410+224+464-+t,

BHAT s=H1+44+104+22+ --- +t, 1 +t, (9% Te HAN CTT tt Beal]
rere, ta em

(facatt) O=(14+3464+124+244+---n RUE AE MT¥e)—t,,

Elc. M. (X)}—7
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ce tye =14+34+64124244+---n RTS TE ATT

= 1+{34+64+12+24+:>--(n—Llenass ae 1¢st

3(28-1—1)_ “1 gone
1d apy PBR 1320 2,

ata n=1, 2, 3,--, 2 19S TASA MNe
t;)=31 —2

te=3.2 —2

t3==3.2? —2

23.2"-1—2

5=3(1 +242? +---+2""1)—2n

= 14242? +6 nn RUE MG A)—2n= 3x Ket =)_
= 3,2"—3—2n.

Gel. 12. Sumtonterms 14+§+3+4¥F+-:: [C. U,]

sSltEtitigt +t,

eaty, s= ABH Pte tty tte

(Rea) OM LHL FL Foon OTE IMF

tr=l+tgtit on RUF W¥ ston? : a(1——
ata n=1, 2, 3, 9 Patent te

tz=2(1—z5|

onal)

5a’

eget 1 TIS HB ———— aha TTA n—1 oT RET
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Sei. 18. Sum 1+2¢+32*+4a3+---to n terms.

KUTT MVS: t, = n.a"-!,

s =1+2a4+-3a7?+4a3 +---na"!

AR sa= a+2a*+ 3a? +---+(n—1)a*-!+2.a"

[a ata a4 sfaw J

( facatt ) s(L—a)=(1 +a +a*+a* +----+a"-!)—na"

~U1—4") _yge — 1-2" na”
—na", 5

(l—a)? I—a’

Syv1.14. Sum to n terms (1)+(1+3)+(1+34+3%)4+

(1+34+374+35)+---+- [C. U.°31 J

atta n-ST Te BIte t, =(1+3432°4+393+---n RAs 1G AT?)

_U3*—1) Yan _y\1 gn}3-1 a 1) 33" 3
ety, n=1, 2, 3, --°, n ATS AAA Me

ty=3.3'—3
1tg=3.3°—3%

t,=4.35—3

= 43"—4

s =1(349243°+---+3")—}n=}x a3°—1)_s

Bwi. 15. If a, b,c be in G. P., and x, » be the arithmetic

. a,c
means between a, 6 and }, c respectively, prove that zty

and 241... ( P. U. 1892 ]
x y b

{a,b,c eee ttGT HT; x oy WHA a © b-0y AH

be c-ay HUTA AGTH otal ST

Oy 6 1 12pte =e a tye ]
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a, b,c atteq ce, °. b=ar, cmgy? [r="tataq wyite)
WR, x ey aqtETT ae bey oa be cae TAWA HATS,

a+b _b+e¢

amg, Sp S48 4 6 (55 +,2 \=of 2 4 art)xy atb b+c a+b a-+ar § ar+ar ®9 “

_ afar \ =

(ere 2.
+1, x5 ath b+c ates)

2
ATG == 

TES

Arar areas) Att)
== x tl _ 2 =?

arir+1) ar b

Bw. 16. Ifs be the sum, P the product, and R the sum
e 

e 

f "of the reciprocals of n terms in G.P., prove that (2) =p?

[ C. U. 1883 3 C. Pre-U., B. U. E. 64 }
Cafe cata eccttey cotta n-aceg aa S, 813 P uz apefag

Wealas ofeg Aa R oT, BA atutd wz (2)"=es, ]

Wl Fa, wrttey HAGE ety tea, aietad wUATC Kr,

ATR —=n war cay Weal; zt Se atarde 1a 24,

* wapeseanef 22 1-1

1,11 a—rl
r=’! @__arl _ (a-rly _ (rl~a)

Ly) d=r ral Dal
r r

(7) (Gx “= (al)*,
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GS, P=axarXar®x ox Eyl yy -+-(1)
T r

atata, Paix x -GXXar® xX ar Xa [SeoiSa farfew]---(2)

7.(1)x (2) faa Pp? = al x al x al x oon MAH Beytesy tGgy=(al)*

(sr
Cri. 1%. Show that the pth, qth, rth terms of a

geonettical progression are in geometrical progression if
p,q, r be in arithmetical progression. [W. B.S. F. 1952]

[ aratd ay cy, cata ertiey cele p-sy, g-Sy @ r-By Trefihe

ectiey cut aoa sfaca ate p, g, r AItsA CHR eg J

AT FF, CMT atrg Y= F 9a Aletad AVANT=d.

CRF p-SX A¥= fd"), g-Bq y"=fde-},

ag 1-8Q MH=Fd" =),

acd, fd°-1, fa}, aan fdt~) artteq caf etc,
xf (fd2-1)2— fqr-1 x fdt7! By, Bsa, afy f2d2a-3— fF2egntr-leyq.

Ke ale d2e-2—_ qrt7-2 oy weet, aly 2g—2—p+r—2 |,

mete af§ Qq—=p+r aa, Vets AfF yp, g, r ANTSY ca Ea

Exercise 8

1. If x, y, z be in G. P., show that x9y%29(-, +5.+5)

= x5 +y3 428,

2. Ifa, b,c, d bein G. P., prove that

(3) a2—b*, b?—c?, c?—d? are in G. P.

(i) a2+b3-+c?, ab-+bc-+cd, b?+c?+d? are in G. P.

(4) (b—c)*+(c—a)?+(d—b)?=(a—d)*.

[C. U. 743; D. B. '25, ’26]

Find the sum of :—

8. 74+77+777 + seca to n terms,
4, 2+22+222+-:- to n terms.

5. ‘2+°224+'222+4+----+ to n terms.

6. 1.24+2.344.44+8.54 to n terms.

TZ L434 74-15 4000 to n terms. [D. B. 25, °26, ’38}

8. 14+4+13+40 +121+-:---- to n terms.
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9. If a be the first'term of a G. P., 1 the ath term and

P the product of first n terms, show that Pex (al)?
(C. U. 718 ; D. B. °30, 33, ’43, °47}

[ cota arniey cela aay ty a, n-Sq oe] aR aeN nm ACHR

wre Ps eittd eq CH P=(al)?. J
10. Sum ton terms the series of which the rth term is

2° +2r. (ID. B. ’41)

11. If of three consecutive terms of a G. P., the middle
term is 6 and the first and third terms are together\equal to

15 ; find the series. [C. U. °32]

{ cata ecstasy celta afas feats wera sete 6 aa ata ¢

WVry Hee ANG 15; 2 caAP fata wz 1 ]

12. Sum to n terms the series 14243 +54-
3 3?

18. Three numbers whose sum is 15 are in A. P. ; if 1, 4

and 19 be added to them respectively the results are in G. P.

Find the numbers. [(C. U. *503

[ wateq CEASE Bre Gary fSale aewA HUE 15 aa, Soicwy afew

wataca 1, 4 6 19 cain sary caireapeafey ertian cory voq sea

ni feats fats az) ]

14. From three numbers in G. P. three other numbers

in G. P. are subtracted and the remainders are found to be

in G. P. ; prove that the three series must have the same

eommon ratio. [B. U. 1899}

[ ected celtics aig ony fea mee ere we aah acting

CHAS BR way Fea, ae atiera facatt satq wwaTT-

aie ass acting ceY eeqt ata Sz CVs co feaoy wae

riatad Sens t |

15. Ifs,, sg, 55 be respectively the sums of n, 2n and 3n

terms of a G.P., prove that 5,(s3—5_)=(s,—s,)?. (B.U. 1882]

[ ctr acctiea cea n, 2n 4 3n oewy Hae aataTT s,, Se, 5s

ERA 1A FZ C8 53(53 —5Q)=(sg—5,)*. J
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16. What must be added to x, y, z to bring them into
&.P.?

17. If @ be the geometric mean, and M and N be
two A. M.’s between two given quantities, show that
6?=(2M— N)(2N—M).

(aft gee ewe afta ectteda aca a ey aa Satay
atYT MON SRB HASAIT AES VY, Ga cats By ce

Q@? =(2M—N)(2N—M) ]

[ Hints: Wat 4, Waa a,b. 2. a%=—ab.

etaty, °° a, M,N, b ARNfez Ce, . a, M,N aM, N, bate

water cata). 2M=N-a oat 2N=M-+b-= J

18. Ifthe A. M. between p and q be twice their G. M.,

Dp _ st 2+ 3 2— J3
then 7 2-J3 or a+ 73

( aff pe q-0y We HASTA ase ected ancy fees

Bs, STA CHATS Ca o= 2+ J3 wea 2-3 |
2— 3 2+/37

| Hints : 24 ai= +2 Ning 41 eta" =4rq, 7 (p+q)" _4...(1)
4nq 1

ai —te0_ 3 z bby dividendo), 7 (v—q)” _. =9...(2)
40q 4pq

ote 4 pt+q_ 2
l)+(2 -“

2y_2 i weoq 3-43 (by comp. and div.)

(q—p)? _ p_2—- J/3(2)-c# “ean 3 aay fafacy waa We = q a+ 35 |

19. Three numbers whose product is 512 areinG. P.;
if 8 be added to the first and 6 to the second, the resulting

numbers and the third are in A. P, Find the numbers.

(C. U. (High) ’50]

( ettiey celice atce wat fea acarty ete 512 wa

uaa afes 86 faciaty afes 6 cath afaca catia a8

SSA RAS was aniez cet tdq scat var Sale fda ez]



104 arathts [ Exercise 8 ]

20. Ifm,n,p bein A.P., then the mth, nth and pth

terms of a G. P., are in G. P,

[ etata Sq cy cata acted culty m-sy, n-Sq e p-Ba MHEfRe

ess ertiez cad dq shacq aft m,n, p ase Hated coh ea 1]

21. Ifa,6,c are in G.P., show that at+c>2b, where

a, b, c are positive. [C. U. °47 (Addl.)}

Lafea,b,c ertter cles aie @ aaiye ey, Sta atte

Sz CH at+c>2b. ] |

22. The sum of three numbers in G. P. 1s 7 and\the sum
of their squares is 21; find the sum of their cubes.

| [S. F. ’59)

( ceta ecitey celta afte 36 vcr aa 7 oa Stetcea acts

aa 21, wretera fartcey aa? fata wa 1 J

23. Ina G.P. if a, b,c be the nth, 2nth, and 3nth terms

respectively, show that 6? =ac,

[ aff cata acitey cece a, b, c ANA n-GI, 2n-wT 4

3n-ST TH ST, SA cwrate cy b*=ac, |

24. The sum of three numbers in G. P.is 13 and the

sum of their squares is 91, find the sum of their cubes.

[ cota ecetea cate rq Fa SP arta aah 13 wae Soteea acta

aa 91 ; Setcws faxicwy qa? so 7 |

26. Ifthe pth, gth and rth terms of both an A. P.

anda G. P. be respectively a, b and c, then prove that

QO, Hers CaP ed

[cata aateq ceiz @ actteq ceiiq Gorge p-ty, q-ta ¢

r-SH AG AUST a, bc VCH ANG FFCV a’? ho“ 4, corm P =I. |

Harmonic Progression ( fanals etsifs )

19. Hess safe cata celia (series) ats Th ahyz araiaes-

ef ( reciprocals ) Hatey celN 3q Bra, Bea AF CHAK ( siferefar )

fares eitfscs (in Harmonic progression) Site 41] x |
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ati, a, b, c,'d----caR® farts eaptfecs atfera, | aff

11411,,,,> Bed eae aiey coh ex |

Harmonic ( 4] Harmonical ) Progression-ce y0=7t4% H. P.

Ae] SH, TVA FAING eiifSrae accwet fe: ats corey aes Nez |

eginera: wa a, 2, bc A feat fare ainfeq

feats aia te |

RSMF, AUTH ., ir 7 ate cae feat wfie vy,

11.1.1 ~—. a—b_b-c ,, a-h_a.,

ba cb EE hae WD

mata, (A) Bars we = Lt...)
a@ ¢C¢

2 1,1.a+c 2ac
. ==. yp O—TM" wot tee (i

a8 bac ac’ b atc 3)
OT (1) VBCS 8 areal wa tz ca, foals af farts entfers

ace, aft aay afte wsla sity aS aay ve fala aur

HS fFESa 6 SVabs Teray WHACST Waly eT |

[URS a, atbd, at2b,--- -erthe ate ase autor cet

1 1 1 & etaSCI — ent meen cera ——aonnene § © FO 8 & X.) : : i

‘ a atb at+26 Rortte Fa a
Baty, a, a+b, a+2b,---- cathy n- Sq te at+(n—1)b.

ABA, # fA: oi-eay n-Sy Wy |

fariais etifer age

20. fea aft farts anfers afer acow atfiice «a

geisa fargie ayje (Harmonic mean) wal wWla,b ac

fe ettfey feat awfie ve ebrq a 9 0-3 FITTS TETs 5 Req I

SRaCT cee, Sina cefanfe ca a, b, c fe anfey feat

wha we ACafis oy wera b aap UU

Ha, ura ee acry ufos Siatceey agses wwe atom oT |



106 Treats

[meas (1) fans emnfea cata cata (series) awefe

srefay watesea qatar ch ey ete awas, cata fa:

ainfey cata aele ae ( aa], n-wa) faery aa etary fa: ef: catty

amefay acatacey n-wy 4H fate sfani ca’ seba aeatTee Kera

fa: ainfsa n-By 47 |

(2) 9& He acer n-ne frase sare fadtaze oF att |

aml fea wa fog ody ace afin aMs anfe fark at fay
AHA] Fal UVa ay | ]

Variation ( CS¥ )

coreg aia ca, aie cota atPiatata wets caiy wae athe ata

nq) ast ice, ule wR aifrelag ata *fRafes cece & aifafs

atcra cata afsata ay ey, wre cad aifattce esas ( constant }

a7 Sy | |

AGN, FA CT CU ay aia ata we cata athe Tieaq Sas

faSq BCH AY |

cata atfratata ca athatea ata ifaeaa Stetce be (variable)

at fet ay ber aca

21, Cee) 38h 5a atita xen afe oa are aie cy Maley

aia *frafes ekcq uence ally atte ast SECS afafes ey,

Utz aes 5m ath was Aes HAM CECT Aire (one quantity

varies directly as the other ) 44| &3 |

Bree: “HIT COLA’ a1 af AVR “CSU” GILG Fay} BAI

GRIT s (i) WA Fy, ase Ra Haart ( uniformly ) ws

20 atta sfani atzcere | aft aaafe feed Siam 2 ab) xay eH, ra

Haws Uer] Wecq 20 Wcmy fad atic 40 aq) af aay acts

UT) UF, Bq FAVS GeYS Yes WewT | AGag, Hy cy cy autca

FAUAZ ALS FAY AIA Cary ate (Distance covered is directly
fanz, portional to 4] varies directly as the time ) |
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(ii) Jews WATE vr Vera, Sata ofafy 2ar-aq Hata ey (= Nia

eqs )) SSa%, Dratl Pre fees, feqey sara, aw me yET

afafaioe atct feed, feared etal aera) wxtea aq) Bra Ce, WoT

afafe ve ataty 7a core BteK |

22, ‘Cew-ybs fowe! con qaitats as « ahs fie Tage

eal ‘x variesas y FUSate GI ACH x oc y Coty VF ( Baty

atx 8 y HA COE Wales ) |

SAAT AAT YRITB IA Se chal Away x WSR ( YAR) y Vs”

( Fay) MW

Rate aacact went © at aHatwe way wae aifera adits,

X- 09 Cl CSta Tia
ala x 8 y AIA CSW ALCS, GC

» " 1 aa SQA ATA 4H] ase aifecat

i A Suet | ata By, ra: (as), Va x=hy, GB TWAS

SIF LTS CSE HIS ( variation constant ) qa |

HV 2 aly keTe oA xmby VW, UI YMS wa A, 2-94

HSS y-QF AIA] y-F ASS x-0F ATA CSW AILS |

1
b

ath, VGat, Ta) pay ce xe y-oT ALY AA COW BE! eater

Stary cae, x=—ky SEU yoda Sz) aN Cy Cae HAs

1
b Ceaq cey-wae, «ak wae fafey coma acy fafea xferw aa |

[ facta wars E8iP sera aca watts ata al gfe eeq ale

MIPS Bir ay fe Vy Biel VCS Slain AI cocw Aice aml Wace

AV) @ Sty ay af H4e] ESS WHATS Ger 5B, apa Box oraq

AT AIH CSW ACH GAY HF] MCA ay |

wees atte ater wit ater Sata crag aieM ace,
fee 2 ae 6 cHaey ATS ace) stad, aheeray ale fees

sfreq Sata caawy 4.07 ty, wae femed eke crazy 9 84

Rete 1)
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cotaay ota cl x=hy (bh was) a. aR ertA cay YATVtT

Os AIA CAN | TSG, ot caef|s etrwrs fayy caifP (ordinate)

Baty Evaa (abscissa) afew watwrtst | aweaa, fardoacy ata

aface *tfa cx, gee catia aay atreface xetere gue Cath

efanl cry aise Sfacm, crete ate qafeyrt aaacee eH, we

BH BR AIN-cOre Mr BRS eRe |

23. CeT-wacag aia fata aaa come aafys ek Barat fan
ee ayay ate otal etic Sater com-sqray ( Yatiation
constant-#q ) afq fata eat ate |

Gwiead 1. If x varies directly as y, and e=7 when
y= 13, find (i) the value of the variation constant, (ii) the

relation between x and y and (iii) the value of x when y=323.

[ate yay afew x HIWTOLH As AR y=13 28tq x=7 BF,

Bl (i) COT SITY Ala, (ii) x 6 y-MT ACT ATH aT (ii) y= if

etry x-03 wa fats a7 ]

(i) ‘o xoy, o. x=hy (2 oe CoE HAF )

y=13 B80 x= 7 BELA ( VFI ),

7=kX13, ©. R=zyy. WS0R facts coH SIF—yy.

(ii) xO y0t WY x=yYay 48 AVE faoata |

(iii) ald, x=yey GF AMFICT y-aT aly AE TAA Uz

=15 X y= 1g X9R=

meng x-ay farts att =z.

Bwieaet 2. The time of oscillation of a pendulum varies

as the square. root of its length. Ifa pendulum of length

AO inches oscillates once in a second, what is the length of

the pendulum oscillating on¢e in 25 seconds? [C. U, 713]

[ ortacaeg (pendulumag) cotacay aaa Seta cards afew Hae

CetH MITT Uf 40 Btw Oued cata CHIAy CLaDe eRatE CHIC,

BI CH CHAT V5 CHLGTS SAY coicy Gieta 2a SSP]

Ua FF cmasaty ceecay yay wa l=catacay ces 1 Sag

ams HS qEatey tx AL.
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MA FT t=Rk Jt (Rk coy wae ) |

t=1 wry =40 my, 2. 1=h 40, 4, =

qo0I, t= 5% JI, 88 Hayseed t=25 anitay aie

>= ML l _—_) 3
a= ag 4072 *2

facta l= $x 8x 40 &.=— 250 Bf |

WCwIHsF ( Reciprocal) coran wa cata aeUty was

afacy (1scae meal) gaz! weaq, 20g mls 8, Jaz

ITs 5, 409 aalTs 4, ray aratas | Tasty |

94. jz Cee (Inverse Variation )! afe oe afta aiearz

aaSy oe wah aify wcaiacey atcra afyascay wateatey vy,

Bera ate atte fasly atfay afew aaa fay aif aay aif afew

ae cucw ai fartsts cece sice aa ea!

ifae b Bw cow wee ( Adis a varies inversely as b ),
BLA CHA RECA aoc} ( Sylad, b-4 weaigs 1 ) |

HSN, att a=kh1 (kh ase ers), .. ab=k.

wiaty, < ab=kh, 2. b=bhi ; wear, aT wacr aq ay

6 varies inversely as a ( b, a-44 AfAS VS coc" Ale ) |

ae bat Tay Ae coy aifary afacs eecq ca, az ata atfore bz

ity @facq was ba aia afer aa ata fara ( GSS ARAN ) |

WAS (1) cata fafee cacy cata fafee yay sere ca ATE
ater, Stata Fogel cacy cory WKS ATE aHfica, Sats GB-HSlaiemt

cae creat Fespege aay atfaca | atts cance as fia o4 sfica,

HMATS GS fea Sty sfacs eBczl ASaq ca 8 AW ecitea VP

CECH BITR |

(2) wae crayanfafe fafea atierecag crea ageing
HRS BS cory aes |

(3). cota ste xorg afaaig os cota fate? ae catcey qs
fer aaa ater, Brera feed cre ste sigcq Siete acre fea aay

aincy 1 | Sethi
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Jat(WET: (1) wfta, bax afes aw core cits, wa a, .

mies Haq core aity Gace ete |

(2) gee af tay are core etfecy Stet, eram HIG
Req! faraway, Be aa wre eae etm, TH BBP ae
CSTH WICH Bfqcs erg 1 J

Uwi.1. Ifx oc yand ax ; show that xaos.

xcy, .. x=my(m as coy wie ), |

etayz, * acy, “ a=ni=" (n seP coy aq )

WEL, xAa= my X umn F REO mn ase £4s, -.xac ,

[ fa. wes setca (x0c y AN ax ‘] 98 OF CRT gee AIG

WIS SIF m en Baste wfeca j |

Bw). 2. I£A is equal to the sum of two quantities, one of
which varies directly as B and the other inversely asB; and
if A=7 when B=1 and a=10} when 6=3, find the relation
between A and B and the value of A when B=2.

[A Ree afta ay aaa wa Bay afee eat aft aa cory
6 Hae Be ey aR! Af B=1 ee A=7 wR B=3 Beta
A=10} Gi, SIA @ BAT TW AE wa Bp=2 Bat ART aa
fata Fz 1]

MCT A Cl ER ate aa Stetcey oa B-7 Aes Haq COT

HRV VS COE Cate eeaP=ms ex fastaie ==. wecg (m

an GU way | )

Bsa, A=mB+=.

B=] atta A=7 UF, 7T=m.1+F=m+n-(1).

Satz, B=3 very A=10} wy,

10j=m.3+%, TZ, 31=999-+:+-(2)
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aid (1) @ (2) aatata Sw TF, m=3 oe n=4.

QVIF, A'S BI ACAT facta Tee EEX A=3e +2

8 AMNFAC BI At 2 ASA HF A=—6+4=8.

CAM! x, y- at ASS VS coew atfaca, x, 1-aa afew qaq corw

aca! afex eley ayer aineface aints efan fagely ati

afaea, Beta qafagrtay azacacta wafes ey, adits af cota

paatieg aineface Se ea we CHT oHPT acatyey BRAT

qiaeface cate xfzai afew coats qafagnad aaacan oa, wa

ai Bea ca 2 OMA iad aye cow BCE |

Byars cee, x=t HNSAG SWCS NE xy=—h ( STP) ay Beta

HY SS HAA-ABIAS (rectangular hyperbola) 1 WSaz, BS cock

safes aifiacsa rat qasiace See cate xfan cay afss

afar cael aera ca faqala aad aa-ratyre BATES |

25. carats CSF ( Joint variation )| Faq Fxq CHa] ATy cy,

oa omaifea ata aa asifes aittasica afsacata aating

act Gag fsa seq afe wa path as estfis oaathta

OTHAT ASS Hay cory airs, We aay eI ca aay oases ary

Baaiiafay afew cate Cece SAAS! Bel, UF CHER ACs Cm
Aces, BIA aT BACB 6 Cay Ales aq cafe cow atrEI

Hil A=k.Bc (kh ws eqs ) | |

GUTS s (1) fagrar HERA box A (artes § MST SIF aI

b fagruy BR aa h Bee | )

away fagray camry Seta efi e Sowa afes calfis core

Hays |

(2) Sica afaats 2 Steg fags corse aa Stet asieg

Ste Sez cae franata aes care core wafes |

(weass (1) alec, b,c, d- -aefeq afew x calfte cory

RCH, We xh xX abcd: Bry ( erica k ase was) fardyeacy
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aff x=h x abcd:--€a ( k BIH BW), SE a, b, c, d---aq afew

2-23 COTS com Mire TH VELA |

(3) aft ost athe wat facts afta afes 6 ase owly aifiy

RMIT ARG CUTS cory airs, Gey gare Bea ca, erey aiPAP

fasta atfea afes aaa com 6 SS, aes ae com aafas!

Qt}, x aiff y- OF HPSS AI] CSCW @ z-0y HfEs Wes cer Hapxw

wera afF xe? ads, uff x= mTM (m wee eae ) HN]

WSs fagray Sow Seta ceamay afew aq csi 8a
Sirq Hes aye cory aes | \

Bwteqe | If A varies as Band c jointly, and if A=2 when
B==#, C=4?, find C, when A=54 and B=3, [C. U. 203

[ aff ee c-a7 Aies Aaa cafe coy ace war B=} 6 c= )2

VAC A=2 UA, BF A=54 @ B= 3 BSH C--07 Tit SS BWrq pp |

atid“ ACBC, .. A=kac( kh cow eae ):--(1)

HNFAI (1)-9 A=2, B= 3 EC=H=]$ area Ns

2=kxex39=—hh, ©. k=O BQ A=9BC---(2)

acd, (2)-4 A=54 8 B=3 Atey We

54=9x3xXC, ©. C= BF=2,

96, cafe Gecey GAtgO—If x varies as y when z is

constant, and x varies as z when y is constant, then will x

vary as the product yz when both » and z vary.

[ ay z ay Sia ale yoy Aes x HaATSrH Irs, Ay SIF

etry ale zag ales x Haqcverw MF, Vz awd 7 Cq, y oz

HEHE vy KT] y2ay ASS x AIACSH VfHrq | J

Mass outer CHA VUTSTR CA, x-ay COR Sfsetey y-az
Sryq ug anfiesica zay Sry fASahq 1 oc wa wy, erway

cuy BUMS esa] x-ag Sry fee fay gq Cory sfycwrg

WA FH, x, y, 299 Wieeey FEA MRA Wi a,b,c Ate etary Ce

ary fey ey tfrascary 1a x-0F TIT a, yey ala b age 2-07 AA

CIT c BVA |



CoH 113

AUT 49, z SIT GH aa, y-ay aia ifRafow eer b eka |

ERT BU] x-y aty CHAM Ufeeotca ayaqieea, fee acsaicy a ves

a1) Wa FF, OF Stes ata a’ Boy; Wate =F wey: (1).

Stata 4a, yay Tia b Say aE aa z-ay Ty MfRafes esay

c RRA) VAT Wey x-g Tia H-m|T HPRqhos ea] a’ BCS a VEra |

weaq S=2 eBq--.(2).
a Cc

aT (1) 6 (2) BES HiT

xa _ yy2 x yz a
—X ee Xl, A T=, W, «= — XK yz.

bc * a. be’ ‘ bo?”

BSGA, xe yz ( aatfts esq ) |

MIA S wlrAT RAT] ate caN vFcqe aB Bria faa erg i

uf” A, B, C, D,---+ orets sfors ath eat cr ca aay wate atfe

x taleny acwaey aes qaacecy atferq aaa aTe Say atte,

Ula Raq Vatewy aqefaas mia aafeu eta tia Gaicys Hrofag

SIGTAG HPSS x HIATSeH Utara |

Bate: fagces Sow was oifseey Sete crawy Setz Ghz
afew mI coy ace aa Sia wae aifscy cHaTA SHsly fee

nam Coty UIT | GCA, SHsl e Fla Sous afzafos yeeq ceaay

Gesl e Sfaa Aes calfry core Tee |

wayfnates aff Ac Baya C aq a Aci ada B £44,

wa Ac a qqq Bre C Cows ba BF |

Gwiege | Apply the principle of variation to find how

long 15 men will take to plough 25 acres, if 6 men take

10 days to plough 20 acres.

( aff 20 wey afy sfacs 6 wa caicea 10 fea aiey, Bq 25

oy Bare 15 wa cartcas Safer atfaca coe artianics fafa wz 1 J

ata ea, cateRei=an, feanai=d wt aFZ RNA,

RTA CHT UBER ca, feared) say efscy catsare] wsy meayty

Elc. M. (X)—8
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afes Hay Corn aifery may se AI wae aifery framerty afes

n WS core IfFes |

Benq, nx A aie d SIF, YA nor 3 qa A £Ie |

noc aaa Ae d Beak 5a |

nak. > ( k cSH HIB )---(1)

eqs HS RECS “ d=10 ay A=20 etry n=6 a,\

—p, 20 . _
6=k 55 ak, .. k=3.

aMeq, (1)-4 A=25 gar n=15 aAHTea] HB

15<k, 2=3x 22, a, 15d=75, d=5.

ewag, facta aaa 5 fra |

27, cou nace afertn facey fats

1. uff Ax B, ste e8cq Bo A.

ermine ‘5 AcB, .. A=kB(R cot Haq )

=}. ; Be A ( ata, ; AEB ay ) |

2. uff AB, Siz wera ATMa B",

eigiis “ AcB, .. A=k.B(k coe eae )

7 (Ayt=(RB)", a, ATM=kRTMBTM,

Amo BTM ( stad, kTM SIs ) |

8, aff Ac Bag BeC, wal eerqy Ax<C, [ C. U, °22 }

@izgiq4s AcB, .. A=kB(kR coq Haq ),

ga 'S BeC, .. B=mC (m coy eae ),

*. A=kB=kmC=kmC
Ac C ( atad, km auica qa ) |

4. «ff Acc BC, stay e8ce Boe 2 ae Co .

@iaid4s -s axec, 5. A=kac(k walt eae )
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La A 1SSF, B: PC Ba — ( aia4, OAUTH 5 tt )

—lA A ( atzq, 1BERCA C= ig Coc (F184, 5 eae ) |

5. Uff Ace, Stel Rerq AC Bc (Cc ca-CHia BAe a OBR athe

eos al CHA YI

@mids * ace, .. Axcka(k coy aq)

AC=R8C, ©. ACCBC( Sta, b wae)

6. afPacc aR Bcc, Bei we (ALB)cc aa AB c®,

@tatis AxeC, A= mc (m CoN SIF )---(1)

a ' BCC, ©. B=n.c(n CoE Hae ) ---(2)

AWA, (1) 8 (2) RECS EF Aty cat 9 esate catt shan +e

ALB=(m-tnjc,

*. (AtB)CC (F194, m on S44 Aa m+n @m—n 4%) |

eiatz, AB= mc X nC= mn.C?

ape C2 ( Sta4, mn ase #az ) |

7. Uff Acc WA COC D BIR UBT] ACco BD, Aa ae =

[C.U. '23 ]

@aas co ACB, .. A=mB( m coy 4% )--(1)

aq o'S CaeD, |. C=ndD(n coq eae )---(2)

(1) x (2) sfaai ate Ac=mnep,

ace BD ( Sta4, aaita mn was was ) |

A_m B
errata (1)+ (2) afaat Ig =. 5

Feo = ( sta, mais as ) |

Suieatatany 11

Syl. 1. If A varies as 8 and also as C, show that A varies

as B—C, [ C. U. ’25 J

[aff Ba ec Guraq AS A HAACSTH UF, SI carte cy B—Cuy

wAES A RAACSCE HITE | ]
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Ace, .. A=kB(k COU SIF), 0. B= (L)

wiaty, Aec, ©. A=mc (m (oH S44), ca. (2)

aed, (1) BBrs (2) facata fant wz

_A_A_,(1_1 m—k

Bek nT )= im)m \k m km [

= (B—C).

TGIF, ASB—C ( FAI, MATa on ASR SIs ) |

Swi. 2. ite ca+b and 2 ca—b, show that a?—b® is.

invariable.

[ ate peat HE ae Brtrq cwate CY a2? —b*? Sas | |

poate, . (a+b), arity k CSY HIF ;
7“
=

ayaly, 2 ab, =m(a—b), atta m age Hae -

awa, x 2 =km(a+b\(a —b),
b

aq, l=km(a?—b2), 3. a®—b2ea t — wae
km

Ge}. 3. Complete the following :—

(i) If xeca?, then ax:

(11) If xo i then AG cveses
Ja

[ fara Gfewfa yaq Fy s—

(i) fe sa" BW Qe

(ii) af" xo —_, Wa ac]We
(i) “2 zag’, 2. x=ka? ( aria kh coy Hae )

at=* nw Vx
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(ii)

4;
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Jk ole sae, 2. ac Wx.

If xca*, then ac ,/x.

1 .re a b. 5. ( outta bh COW SF ),

bz k? yo 1
art 7 anak" x?

b? eae GIF, ae.
a

1 1
If xo Ta then ax ct

Bei. 4. If Ace? and ifB=4 when A=4, find 8 whea

A=3 and also find A when B=9. Find also B in terms of A.

[aff ace? aq A=4 Bory B=4 BH, WI A=3 BETA BST KA

B=9 Ber Ang ata BS eat? «Age aia Bag ata fata sa ]

ADB?, .«. A=kB? ( Quita k CSE SIF ) |

ACS AS BECG A GB BAY Ala AHA NS 4=hb.(4)2,

b=}, 2. a=ie.

ORT, A= 3 B84, 3=1B?, a, B?=12. -. B= +2 J3.

alata, B=-9 qattai Te A=} x 9? = 82 = 20}.

alata, ° kBt?=a, ©. JIB?=aA 4, B*=4,A,

p= + V4a=42 JA.

wi. 5. If A?+8? varies as A?—B*, show that A varies

as B.

a,

[C. U. °23]

A2+B?2 co A? —B?,

A?-+B2%=b(A?—B%) [ “atta k CoH HIF |,

2 2

Ant 8k grmce caty-faert aifirm otal 118
A?—B8? 1

A2 +B? -+a?—B? _bk+1 at 2A? _ k+1

A2+p2—a2+B2 k—-l’ * 23? ~~ p—1’

A” +1 o_ktl i»
pe p-1 * e=1

a1, a= /et1e, ‘ ace( Jett 84% ).
k—]
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Bwi.6. Given that x+y varies as z+2 and that x—y

varies as z~* ; find the relation between x and z provided
that z=2 when x=3 and y=1, [P. U. ’48]

[ awe wicg ca 241a FIRS x+ yay wae z—* ae afew

xe yst HAASE THK! Mf x=3 6 y=1 BBE 2, BI

xO 2-05 HE Fy SZ | ]

1

zt+y=Kz+4), GUTCT h CH HAF---(1)

stats, (xy) a ( ~),

x—y=m(z—1) AUT m CSR SIF, ,.(2)

(1) @ (2) cart faa aye 2x= W 2+ )+m(z—1).-.3)>

GI, SS x= 3 Ga y= 1 Bbq z=—2 vy,

(1) B&cS FE 3+1=2(24+2), a, Bk=4, 21. k=8.

Wiaty (2) BVCG HF 3—1=m(2—-4), ay, im=2, “. m=4.

meee, (3) RRS ME 2e— 3241) 442-1)
2

W Pea (E+Se+§-$) <tte+s8, a, xetiet 2,

4, 15x=222+ é, Cae fare x9 2-4 HS |

Bw. 7. If ach? and1+b« ,/c, find ain terms of c if
c=9 and b=5 when a=1.

[aff acd? e@l+bo Jc aa aff gel REF c=9 @H=5 GY,
BCI ony UT! a-0y ate faFy Bz I]
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"* aob®, * a=mb? ( axtta m coy eae ) (1)

alata, L+be Yc, 2. 1l+b=n Jc (autta n COH H4S)-+:(2)

(1-4 a 6 bay ay TVA MS 1L=m(5)2, -. m=aZs.

(2)-4 b 6 cay ata AAT He 1+45=n YG=—3n, 3. n=2.

OHTA (2) RWS HF 1+b=2 Jc ( v n=2),
a, b=2J/c—1, “. b%=4c—4 J/c+],

BEA, (1) BETS a=mb?, 41, @= 2 ( . m=ys )

_4c—4 Jc+1

55 |

Bw. 8. If x varies directly as the square of y and

inversely as the cube root of z, and if x=2, when y=4, z=8,

find the value of y, when x=3 and z=27. [C.U. 717]

Cxaq afy y-aq acta afew aqarey @ 2-09 yayagy afes

awe CORUM a Ale y= 4 eo z=—8 VBtq x= 2 OY, WA x=36

z= 27 CEM y SS BVA? | {C.U. °17}

xO y? Qa XO a

2 1. y*ee Wy . LS =o ( arty k CSE HA) )

OR4, x=2, a4 @ z=8 antem Tz

=k. 4 4" =k. 48 =8k, 2. k=.
ie

1) es ; W , Bates x3 9 z= 27 aAteal Ne

aly 9" 9"3 4° 3/377 a3 al, y?=36, %. y= £6.

Bw. 9. If boca, find the ratio in which b is increased
if a is increased in the ratio 3 : 2.

[ af boo a3, wrq aang aia 332 WAALS Afory bay uta fe

SPs atforq 7 J

a-aq ATA 32 2 aRATS atfera a?-cg ay (8)? A At al 27 2 8

RIATS Tews |
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ant. bea, 5 gat at 3: 2 wHHCS afeey b.93
ata 2738 BRrtes afore |

Bw). 10. If x varies inversely as y, Show that x+y is
least when x=y.

[x aft yaa afte ye comm atce, wa atta az cq x+y
OF Wty AFIS Vcz ge x—=y, | !

xo . . rhe q] xy=kh ( ortega k aff HIB) |
amd, xt y= (/e— JP +2 Jey=( Je— Jy) +2 ok.

aty 2k eee afan Rety wa asfiafss atfeca, wr

(/x— J/y)* vate afagy Seta ata YH Ret (x+ylax ata afar

Baz |

awa, ate (CV x— Jy)? =0 wa, alte af x= Jy eH, qi

alt xy @Y, Gla x+y aq ata afad eBcq |

Swi. 11. If x+yxx—y, show that (i) x2+y2 a xy,
(ii) ax+bycc px+qy . a,b, p,q being all constants,

[ C. U. '36 ; P. U. 747 |

[ ate xtyox—y, Bra aatd sa cq (i) xe? +yPaxy «ad
(li! ax-+byccpx+qy, caatta a, b, p,q £4F | |

(I) xt yex—y x+y=k(x—y), aatta 2 CSE HIS |

(x+y)?==k%(x—y)? [ asf afeay J,
UW, 2? + y? + 2xy=h? (x? + y?)— 22 xy,

UW, AQxyb2hk?xy=k2(x? +y2)— (x84 y2) [ ompyy wfagy |
U1, 22? +1 )xy=(k2 ~1\(x? + y?)

2x? + y? no tM yy

WGNY, XK? + yP ac xy ( BHAI, wetta bh way i

(ii) “S xtyax—y . x+y=R(x—y), attra k CoH Bas,

yeeeb, ACUI -Aets etfaemy eta oz

x_k+1 = *Dba ( Ma Fz), my.
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aet4, ax+by_amy+by_y(am+b)_am+b_

pxt+qy pmytqy yipm+q) pm+q’

*S a,b, p,q $4% ARR SAF CSU m LG, a he SAS |

2” aatfts eta ce, axtbyx pxtay.

Gry. 12. lféx+yxz when y is constant and if ztxay

when z is constant, show that when both y and z vary, then

xtytze yz. [ G. U. 749 ]

[ aft xt yooz Ay y SF HR z4+xK y Bla z SAF, Gq ats

SICA xb ytze yz Aa y @z Soy Ba 1)

x+ycz( y aifsafes afece ),

x-+y=hz (kh CoH SAS )

xsbtytz=kz+z2=(k4+1)z ,

HSA y HAAASS alfery xtytzez ( Bas, k+1 #ay ) 1

mata, xtzecy (aaa z qrafaafes eice ),

x+z=my ( aula m CS¥ £4F )

x+¢z+y=myty=(m+1)y.

BNI, z SAfTafos etary x+ytzcy ( sia4, m+1 Sas ) 1

cuits coy Sitio gees auifes coq cay @z Bows om

VE xtytzeyz.

Bw. 13. If x, y, z be variable quantities such that

y+z~—x is constant and (x+y—z)(x+z-—y)e yz, prove that

xt ytze yz. [ P. U. *40 ]

Lafe x, », z pat as, fee yptz—x SIs By, war ale

ix+y—z)(x+z—y)& yz, BA ANY FI CA x+y+20 yz. )

Wa SY, ytz—x=—kh ( HIF ) |

(x+-y—z)\(xt+z—-y)& yz,

(x-+y—z\x+z2—y)=myz ( Hala m CSW HAS ),

UN, x?—(y—z)?=myz,

a, x2? —(y—z)? —4yz=myz — 4 yz,

a, x? —(y+z)?=(m—4)yz,
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1, (eb y+2)(x—y—z)=(m—4)yz,

a (xty+z)x(—k)=(m—4)yz [0 y+2z—-x=h ],

atyt2= at yeni”, 92;

HGQI, xt y+ze yz ( stad, —e HAF ) |

Bw. 14. Two globes of gold that have their radii equal
to r and r’ are melted and formed into a single globe ; find

its radius ( the volume of a globe varies as the cube\ of the

radius ). [C, J. SL}

fatter r er aiatela gee ed-criqace tea oath

calce fate say ebay) Seta arinty fafa sai ctarey

Waa x ( apt )3 J

Wr SI, cotta gee Hes ( volume ) atiHTA Vo ev oa

Vetcwg artaty atiney re 1’,

Vers 2. V=mr3 ( atta m (SH BIS \.

Bight, -s vor'3, 3. v=mr3 ( m CoH HF ),

V+v=m(r3 +7'3),

MU, GOTT CHASHA As] Vv way qq Sy Seta aiaty R.

V+v= mR? (m CoH £4F )

BGLI, mMRF=m(ro+r7'3), Re =xv3tr'3,

R ( facta ataty ) = 3/3475,

Cy). 15. The time of oscillation of a pendulum varies as

the square root of its length. Ifa pendulum of length 8 feet

oscillates once in 3°l seconds, find the time for a pendulum

10 ft. long.

[ cHaCea cHlacay HIT Sata ceeds afgemy afew aaqcecy

qs] Ale 8 Hb eecediy ah cHiae 31 cacace wawata cate,

Bq 10 Bb Cardsa cHtaray @ AWE SS VFrq 7 |

UA FY, CALMS LSAT cHrycay any Gael Bo catacyy cess

WILT, AHS AS BYALA tx /7,
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“ t=R Sl ( att k CoH Ie )

1=8 BB ebcy t=3'1 CATS UF,

S1=k J8=k2 /2, 2 k= Go ‘1

2/2

GL, t= 4 ip Jl eta, a8 avreac4 1=10

(= 31 y pol /20 311x275
272 7G =3°5 (ata) |

awa, facty aay= 35 cara ( atte ) |

|

tm

{Bear AFs

Be. 16. The mass m of a body varies as density d when

the volume » is constant and varies as the volume v when

density d is constant. If unit mass be defined as mass of a

body of unit volume and unit density, show that m=vd.

[C. U. 729 |

( cata aeq fre ( mass ) m Bata wqs (density ) daa afee

FIATECH UTS aly Gaeyy Hayy v SIT wy wae Syl v-ay Ales

HIATSH ATH Aly d SIS S| Ale VF MSS YARA CGF LFF VTi

fafa aeirece BUPTaT VFS ya] Uy, SA cHATE CY m= vd. |

y eqs Utferq mad, aad #ay afer mev,

maevd, .. m=kvd( attta k coe eae )- (1)

aes AS QA v=1 ed=1 t8tq m=1 BI,

(1) e806 = RX1x1=k,

ABI, (1) VS VF m=hvd=vd[*s k=1).

wi. 17. A playground, whose length and width are in the

ratio 8: 7, has two-thirds of it reserved for accommodation.

It the width is to be diminished by one-ninth, in what ratio

should the length be increased in order that the accommoda-

tion may be trebled ? [C. U, ’32 ]

[ aa ceary aise ted e aes ats 8:7 aR Satya

efiata ata | ate Beta aig f MoT SU Sai Vs, WA Sats eng fe

MIALS Bwteem afaats ata weds fered Akcs tea 7 |
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Wa FA, WT CHG @ ary Utica x ey, Wah Wess ceays

xy, SG9, xy MM Afrats wag wa dry Met cafqaty ate,

aritpatca cafaty aor aifzafes atfaca aa afiata ata 3 4

face ebea Sa TST CAD CHABA=3X Fxytdrym gry,

ICA JST ATST IE YF CICA 5 SHAT alerts Joa ay ee By.

{sq qesy Crd —Fxy— ky=Aly,

HSN, CHG Ss 21 GHrics afew SAS xBrq |

Gq]. 18. Given that the illumination from. source of
light varies inversely as the square of the distance, how

much further from the candle must a book, which is Now

8 inches off, be removed so as to receive just half as much

light ? [ H. S. 64 ]

[ wicate erwta afaaia aicaices Bey ecw yacea aig afes

ABCBrH UTS | Bafa Yas GaP ahs wecw 8 Se ya ice,

Bers Hla SE] ATVey aicats-afanta Acds vera 7 ]

IA BF, BCA S-AS] =] og Aiea sy Sey Veco YA—=d Bie |

AG AS ROS ANTS A, LT, ( ate COT #TR)

Wat AR 8 Ufo, GAA T= (1),

Wa F%, afew ers cai’ D Uf ea aifecy aicate.

AS = hl By |

tol= 2-2). ety (1) BBrw lag ata (29 aAteal

k _k

2837 pe
avetfa ata (8 /2—8) Bfe a 8( Y2—1) efe aatera

ericate aigats eye eecq |

att D'=2.82, .. D=8./2 Bf!

19. An engine without a waggon can go 24 miles

an hour and its speed is diminished by a quantity which

varies as the square root of the number of waggons attached.

With four waggons its speed is 20 milesan hour. Find
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the greatest number of waggons with which it can

move ? ( H. S. 69 |

[ cota att HG) (waggon) RIS al afsrq ose ofgq voty 24

Eq ACT NETS Atta | Gate aes Nl ye aifsrq Gary wfecacrs

aa afaats MOAT aiaa afew ysacecw site) 4 Ata

CY TS Bory Sais iS eoia 20 yey ea afar sw atifes

SATS AST ASU AVS Aiea 7 J

ata $F, Vo] af vfe-atena afsatice m wea ata] wae HTSTA

Hale n Wal VSS SA Bes |

aS{tzAICA moc n®, ee m=knt--(L), GANT 2 CSE SIF j

euca 4 af ney atfaca wfacaa tf atta (24—20) a1 4 waa

2th YF

(1) eects 18 4=h4?, a, 2k=4, ©. kh

pd, (1-2 m=24 ae k= 2 FAB WB

i 2.

24e=2n8, a, m=12, -. n=144.

BSI, NGA HVA] 144 vsea afgals fess wera |

qtora facts aaifes Aei= 143.

Swi. 20. If the volume of a certain mass of gas be

V c. ft. and the pressure per sq. ft. be P lbs., the following

table shows their values :

Do Pand V vary? If so, how ? [ T. P. 1969-70 °

L afe cota amstraa waaay V aaEb @ ais aged bid P ave

ey, wa fay Bifasty Setcwa ata crea Z2q 1 Pe V fs cow AcE P

ate qe Gea fear cote AE ? |

Pp 400 600 800 1000 1500

- - on eee

v | w | 2 73 6) 4
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wife bcs cra ate ce P af TBcwrE a, Vogt Tere
600 800 1000 1500 345 3

Pag ax INT TH+ Goo Boo? 1000 SMS | PF
10 7} 6 4 23 42

arata, Ver Sty WLITs 15 10? 76 2°39 45° 3

Bay, cet] wWerece ca qfaq awe ae APNG sq

RECT |

Pore V cere Site ae TUrere Bice Aes Por i

\

1. If bea? and if b=50 when a=5, find 6b when a=1
and find a when b=6}. Find also db in terms of a.

[ aff boc a3 war a=5 ebay b=50 wa, WA a= Bary By

RET GR b= 6} VA a FS ATP a vial bax Why atert FI |

Exercise 9

2. If yor as and if y=9 when x=10, find »y if x=6 and

find x if y=4. Find also y in terms of x.

[ afe yee Js OAR x= 10 BBC] y=9 BH, BWI x=—6 SEH yay

GR y=d VBI cay aig SSA x Wal yar ata fafa sq]

3. If A varies as @ and C jointly and if A=2 when

p=3 and c=49, find c when A=54 andB=3, [C.U. 01

(ae 8 6 coq afew agg caftte coy dice wa uff B=
8 C= 30 eta A=2 GH, WA A=54 @ B=3 etac Fe ear)

4 If a?+b%oc ab, show that a+bxa—b.

( aff a2? +b2% oc ab, mq cette Clatbxea—b. j

5. The resistance (R) to the motion of a train of given

weight is partly constant and partly varies as the square of

the velocity (v). Express the statement by symbols,

( oes fafee wtage nies fea aif stata (R) FCB] Say aX

Sarl aferactz (v) aia afes aay core aie! ut Share

Aste foetal etary oq]
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6. Complete the following :—

(i) if acb%, boc.

(ii) Ifto JT, lowe

[ facuy Sie gee aq4 ea s=

(i) af acc b®, Gta bac-----, (ii) Uf too 7] eta Joo ees }

7. Ifaxcb and bxc, show that a3 +b? +¢3 cc 3abe.

[ aff acc b aay boc, BA cHATS CY a> +53 +63 0c 3abc. |

8. If x varies directly as y and inversely as z, and x=}

when y=5 and z=9, find the relation between x, y and z.

Hence find the value of x when y=6 and z=}.

[xaq yor ASS Hey coH wy zaq As Be coy airs |

aff y= 5 8 z=9 RBH x=} GI, GA x, ye 294 WHT AME fate ay

HA UE SETS y= 6 6 2=} VB xaq aia fafa eq 1]

9. If x—yxz when y is constant and x—2ze y when 2 is

constant, show that x y—ze yz when y and z both vary.

[aft x—yors Wit y SAF MR x—zOCy Yq z SAF, Vra

10. Ifbis equal to the sum of two quantities one of

which varies directly as a, and the other inversely as a, and

if b=5 when a=1, and b=12'5 when a=6, find the relation

between aand b. Find the value of b when a=3.

[ b atte athra aataq aaa aa aoq afew wale athia qaaqroy
6 apy qyersy aie af* a=1 eetq b=5 wR a=—6 Bsa

b=12'5 a, BY a 8 bay ACH AHF GB a=—3 Very bag aA

faty wz 1)

11. Avaries as the sum of two other quantities, one of

which varies directly as 8? and the other inversely as c. If

=16 when B=2 and c=1, and if A=5 when B=1 and

C=2, find the value of A when 8?=3 and c?= 16.

(gee afia aaa afes aay naee aie uR wae

vita ety afss qqacey ox cag afew Gay Bee, HE |

uff B=2 @c=1 BB] A=16 Bi AR B= 1 6 C=2 BVH A=5 OF,

NY B2=3 @ C2=16 Very A-F Tia FS AT? |
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12. If 108 find the ratio in which x is increased if y

is increased in the ratio 7 : 4,

[aff re Fs BI y 724 Rew fe Nee x fe aries af%

11eca 7 J

13. The area of a circle varies as the square of its

radius ; if the area is 174 sq. ft. when the radius is 2 ft. 4 in.,

find the area when the radius is 3 ft. 6 in. |

[ eer crany Beta ainids wela afew TI COW as

artaty 2 eb 4 Ofe esq afe qreq cHEEA 17} TRE UI, TI artary
3 Bb 6 Bf ebrq qreq CHUA SS URC? | |

14. If x varies directly as y and inversely as z and if
x=a when y=b and z=c, find the value of x when y=b?

and z=c?, (C. U. 1877]

[xaq aft yar afew adacey 6 raq Hiss Te COR ACs a

uff y=b @z=c BA x=a BA, UA yp=b? @z—c2 Very x99

aia fe 2bca 7 ]

15. Apply the principle of variation to find how long

25 men will take to plough 30 acres, if 5 men take 9 days to

plough 10 acres of land. (C. U. 734}

( aff 5 ox cate 9 feca 10 waa ofa Bfacs atca, Tq 30 way

afi pfare 25 aa catcas ss faa aifica com eftiaics fate sa i |

16. The length of a pendulum varies inversely as the

square of the number of beats it makes per minute. If a

pendulum 16 ft. long makes 27 beats per minute, find the

length of the pendulum that makes 24 beats per minute.

[ afer cotacaa cats Say afs faface awatq sy ( Ke he ) acq
Bieta aie afes qecery acs ase 16 go A cH vie

etfs fafacé 2718 “aH sca, Sra ca caine aife fafe 2415 arr sea

wats erty fafa sa | |

17. If xecyz?, yeab? and zoe, find how x varies with

a, b.
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18. If in the variation x=ky and y=hk'z, a b,c and

a’, b',c’ be two sets of values of x, y, z,

ai tbh tc? _ aa’ +bb' +c’ ;show that aa bbb bcc’ a? 4b? 48" [C. U. 22]

( aff x=hy 6 y=h'z CBH x, y, 299 BATRA a, b,c ea’, b’, c’

GB esl AA VA, BI CHATS cy

a?+b2-+c? _ aa'+bb'+cc'

aa’+bb'+cc’ a’?+b'2+¢'?

419. Ifa stone falls s ft. in t seconds from rest, s « t?. If

it is observed to fall 64 ft. in 2 secs., find how far it falls in

4 seconds.

[ afe faq way] GSS cola TBC CALTSTS 5 BE AW Gra soc t?,

afe Gets Jcacate 64 Fb afew cee Ate, Brq Gal 4 civare

Sub) afeca 7 J

20. The pressure of wind on a plane surface varies

jointly as the area of the surface and the square of the wind’s

velocity. Ifthe pressure on a square foot is 1 lb. when the

wind’s velocity is 16 miles per hour, find the velocity of the

wind when the pressure on the square yard is 144, Ib.

( cata Aawragy Sry atys iy aH Teqyy cHawy @ atyq tfScacay

acta afew calfte comm atce aft atycat aota 16 wiBq ceca

oe atyebas Sq atin as wBe ay, Sra as aticay Gaz

atyett 147, aBe eeeq atya afscan fife eat]

21. Pressure (=p) ina liquid varies as depth (=d) when

the density (=D) is constant and it varies as density when

depth is constant. The pressure is 1 when the depth is 32

and the density 1. Find the depth at which the pressure is

2 when the density is 16. (C,U. '21 ]

(cata way amice ott (p) Satz elawia (d) afew Aaarwrq

ace ata Baty wisi (D) way aly ar VAST AfeS Haarory

QICS Ata HSA STF eice aff THAT 326 ws 1 esq

BIA 1 BH, VA WAV 16 Arm SS STAT Hit 2 Vergy |

Ele. M. (X)—9
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22. The electrical resistance of a wire is proportional

directly to its length and inversely to the square of its

diameter. Compare the resistance of two wires of the same

material, one of which has a diameter of 1°55 mm. and is 4m.

long, while the other has a diameter of 2 mm. and is 5m. long.

[ cota wicaa Cafes afecaiemife Caty certs afes ararece

6 wiry wie ARG Vero as! ase aighfie RE stay

aay way ain 15 fafa fi. 6 tet 4 fatty oa ata apy

2 fafa fa. 9 Cees 5 fRBIT 1 Seteny eifecateifeg Gaal ea J

28. The volume of a sphere varies as the cube of the
radius and the surface of a sphere varies as the square of the

radius. Show that the square of the volume varies as the

cube of the surface. [ C. U. 1924 ]

[ cttacey eae oc (atatt)> om Gata aareraq cHaea

oc ( ataty)? 3 ciate ea ca eaarary at aeeray cHacry faetcsy

HRS AAATSCH UTS | J

24, The cost of a dinner is partly constant and partly

varies as the number of guests. If the cost is Rs. 275 for

150 guests and Rs. 320 for 240 guests ; find the cost for

250 guests.

[ cata cotcua wap aniie sq e as faafiorry meaty

afes aqacecy aire! aff 150 aa faxfacrey wy 275 Tis wa

240 way wy 320 BIS aD Uy, Bra 250 Uray GH SS agp BErca p J

25. The cost of boring a well, f feet deep, partly varies

as f and partly as f?. Such a well costs Rs. 130 if the depth

is 40 ft. and costs Rs. 255 if the depth is 60 ft. How deep is

the well if the cost is Rs. 420 ?

[feb mela wa Ft tac ae ake fq afew @
ahiseta f2-07 fe HIqATOTH WIR GAY MSF 40 E5 TSYe

FLY WY 130 Bs] @ 60 EF ASIA Sry wa 255 Stal Ta wera, Se

TOS Sety HT 420 ral aq wera 7 J

26. In a certain machine a force of P pounds will

' support a load of W pounds and it is known that P is partly
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constant and partly proportional to W. If P=14 when
W=44 and P=26 when W=92, draw a graph to show the

value of P for any load between 40 lbs. and 100 lbs. Find

the value (i) of P when W=76, and (ii) of W when P=20.

[cat ae we pattOe “fe (force) w utde ete xtaq

sfxs aty aap ane wage ahha w-g autgrtely safe

w=44 R&tqy pP=14 aq W=92 cbr pP=26 oF, wz 40 Adee

100 “trey aT CA CHA Ste MtTTRT Pag ata Sts ws cory

Seq FIl Sel eves (i) w= 76 VF Pay wa wa (ii) P=20

abc w-3 ata fate sz 1 J

27. The expenses of a hostel are partly constant and

partly vary as the number of inmates. The expenses were

Rs. 2000 when the inmates were 120, and Rs. 1700 when the

inmates were 100. Find the number of inmates when the

expenses were Rs. 1880. [B. U. '27]

[wa cae aa aha sae 6 urfis 2 ceobaatt

cate aarta afew aqacecy aice | aft cotsaes 120 eer ary

2000 Bay war caterer 100 e8rq ay 1700 bte1 ey, wea

1880 Biel ary acy TSA) SS ? }

28. The time of going from one place to another varies

directly as the distance and inversely as the speed. Two

trains describe distances which are in the ratio of 5 to 8 and

times are in the ratio of 4to 7. Find the ratio of the speeds.

[ae Blt BUCS BAT SHAT USTs GH CR ATT ater yarTy

afes sinta aaacoy 6 tfecaety aes Dereq) Bae cha cy ge

CAG CHA SRiCTHT BRATS 5 = 8 aye qHTAT GRANTS 4:7 ke cha

gee tfecacny sate fife ez 1]

29. The volume of a pyramid varies jointly as the height

and the area of its base ; and when the area of the base is

60 square feet and the height 14 ft., the volume is -280 cubic

feet. What is the area of the base of a pyramid whose

volume is 390 cubic feet and whose height is 26 feet ?

(Hi. S. ’63]
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[ fratfacwa squn Gary tewi « ofa caaeray afee

ca iHe-cotH BIT Ma Tea OfTs CRTTA 60 atEs @ FHC] 14 =,

SAA YEA OF 230 WFH 1 BNty Hav 300 YRS @ CHU 26 Hb,

cae fratfarws ofaa cHayy Fe ? |

80. The volume of a cone varies jointly as the height

and the area of the circular base The volume of the cone

is 50 c. ft. when its height is 15 ft. and the area of its base

is 10 sq. ft. Find the radius of its circular base when ‘the

volume of the cone 1s 770 c. ft. and its height is 15 ft. [w=]

[ H. S. 68 ]

[eq Wavy Gety GH e qeieta vias caaewy afes

cdfnacocm ace) aff Gow 15 Hb oe Sfaa cHaag 10 aig erm

VASA VT 50 VAS, GlA WTA 770 WAYS © SH 15 eo vera Gfay

aay SS VET ? |

81. The illumination from a source of light varies

inversely as the square of the distance. A book is at a

distance of 9dm. froma lamp. Find how much farther the

book 1s to be removed so that it receives one-third as much

light.

[ cBta ical a- Bey VBcw aieate afarts aes qacea acsty afew

ATBTSTH MICE | CHlA AI VES HSS yes 9 coHfadig yea BITE |

SUCH Aly Soo) Haiecq 4 Vfagatery 4 at ATA] Wc 7 J

32. A locomotive engine without wagons can go 35 km.

an hour, and its speed is diminished by a quantity which

varies as the square root of the number of wagons attached ;

with 9 wagons its speed is 20 km.an hour. Find the least

number ot wagons which the engine fails to move.

[cata maniele sfarr ater ye a1 atfecq Ext este 35

fecaifadta cacy Wars tea cae nw) aS Bray Nia sata

atqcay afes aaarecy Gxis af 214 ates af 9 atfa TST Fe

wera Sata fe adta 20 fecatfasta oy, seq afar as ales mys

NS! qoai face wey eeeq 7]
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33. Consumption of coal by anengine varies as the

square of its speed. When the speed is 50 km. an hour, the

consumption of coal is 100 kg. per hour. [ff the cost of

1 kg. of coal be 25 paise and other expenses per hour be

Rs. 4, find the minimum expenses when the engine runs

300 km.

[ afacrsy Saal tap oc ( Hfecaqy )? ; gag afacry sferay BotH

50 fe. fa., Sia BoE Sua] aq 100 fs. ate afe fe. on. aata

FAT 25 TH Vy ag aife esty afaq viateaty aaty wae 4 Fts1

Rery, @ afecag 300 f¥. fA. TSCG Tacs SS ay era? |

Logarithm ( aattiagy )

28. sigqaj atfa, 29=8, wetca 2-ce aay oy fayta ( base ) waz

3-CH Fql SI 2-0% GWewsq ( poweray ) WF (index ) i Biel Bsr

3-aq afes 8-aa fe awe. atlas afaz3, 8-09 anifaqy aay

fanty 2 , el Vegqreies aq] SF 3 is the logarithm of 8 to the base

2, BEL HCNTH CoM GH SBSICY 3=l0g.8. cHBAry carey 37=9,

2=log,9. Atetats:, aff a7 =M ey, Ba x=log,M @F |

farqoacy aft x=log,M 84, 74 a*=M 2&z |

wemis cata fautace cata ates GAS sfarq ca atfiq afew

Hat eH, & Tesy oss 2 atfag ewe fAxtcay ear arifaay acq |

Bbe-HUige ca-caty Sayre aifaag aieteas aay farseacy

antfaariqs ca-cata sate yersy ate ear ey uty

cay

) |
eb e-ae lA | i 5a g g73. 1| 24 i on 3 a Awa |(| t= 81 25 | si=4 57

ana
Hefae wa | 4=log,81
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yea, a a,x @N axa feats ace] EF cz,

a®=N arity a>0, at asl,

Bea Braga; fafa

x=log,N.

(Has ae N aaa aaah eq at=—N eae x-0y
Cla Aes tea Bieicas Hately Ba Ate al, Wak, wae aqaiPyy

antfany (farqty ada apes vaaifs) aqes afeweia a awa Zora | |

Sirqta cea} aya ca, 2° =64, 4° = 64 6 &? = 64

wats log,64=6, log,64=4 € log.64=2.

ABA ass Rrrarty faaja fox fon ese Coieys arna sta
fafea eeca |

wwoa, furry ase Gray ay afery cata arte amifiay

amy Aaya

29, sferta ya :

(a) log.(MN)=log,.M+log,N

(b) loga( *¢)=log,M—log.N

(c) log,M"=n log, M

{2} log,.M=log,M XlIlog,6.

ye oiera etats

(a) Wa S9j WS, x=logsM oa y=Jog,N

a®TM=M...... 2

4 aY==N.. weave)

(1) ¢ (2) eq faa 3 a@%.a%=MN, 2%, a®**=MQN.,

log,(MN)=x+y9=log,.M+log,N

wanes: log.(xyz...)=log.xtlog,ytlogaz+::

1b) Wa Bq] ats, x=—log.M 4a y=log,N.

Ssngq, a= M ae @®@=N.

x

om eit afin HN ay, ara

i‘ log.( uy) =*—9=logsM—logaN.
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weimerss log, cng ax tlogay +logaz+ treaee

—logam—log,n—logap—::

(c) Wa Fal wes,

x=log,M” aa y=log,M, |“. a= =M”" ae at=M.

atm M"=(a" "=a", Vos x=ny,

BGay, logsM"=n log, M.

HVA SF Vas nag ata Cl cata HAT} OBES HB BA |

(d) Wa Fa, x=log.M 4% y=log,M.

a®=M ax bY=M, 2. at=b" tt av=b.

=logab, .. x=y logab,

log. M=log,M xlog,6.

[ Se at vey ata fauta afgata aay Baty | |
eafaiery: «8 vq Mea ufata log,axlog,b=1,

1

log,b (1)
aaa, farts 1fastaq wae ay fistess atercas faufafas 374

fart ae —

wags log,a=

log.M=jo8eTM...(2)

wiht M @a Secaq b-faviage arifeyq oii atfecy M-aa

a-fautrge atfany fats 4a) aya |

30. mattfaeca Bata s—

(i) Stay etfs, a= 1.

ay ASS a CA-CHta HAT Ass BiH FAs Foy HoT Vz |

log,1=0.

AGLI, YI BOS cycaty AT awe ah fuia eecq vgray

( Lez ) asrifany ay cba |

(ii) ai=a, .. log,a=1.

ate faxta wleta® anifeng a4q] 1 eee |
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Gii) a} =", Q log.(*] =—],

1 fea fanaa seafacey ay = —1.

(iv) faata aff 1 worl Sy RH, Wea O-ag Antfaqy Bara x

ae aft faut 1 acre cat ey Bra O-ag qrifaay BBrq — 20.

a<l yfan afy aTM=0 88, SIA x= +0,

log,0= +2.

atata, a>1 efaw afh at*=0 By, WA x=——&,

log,0=—©.

Brieaigiay 12 (a)

Be}. 1. Find the logarithm of 1728 to the base 2 ,/3.

[ faxta 2/3 eB 1728-04 antfary SG ey 7 |

wea aa, x facts anifary ) eats aw BAIA Ai oa] aty,

(2/8) =1728=2° 3% =(2 /3°*.

. «w=6,

awa, facta ani fary=6.

Bw). 2. Find the base when the logarithm of 324 is 4

[ 324-03 arttfany 4 aca Cala fagta Se ? J

qm 4, facts fattiaex, WIR MB APaicy view gy,

(x)* = 324 --34.29=3! x( /D4=(3 Ti

x=3 ./2.

aed, facts farlia=3 ./2.

Bw. 3. Prove that log 16 2 log g t log 343 log 2.

[C.U. '51 ]

AS WI Y= los 75—los 16—2llog 5—log 9)+log 32

—log 243

=log(3 x 5?) --log 2*—2 log 5—log 3%)+log 25—log 3°

=log 3+2 log 5—4 los 2—2 log 5+4 log 3+5 log 2

—5 log 3

-S log 3—5 log 3+2 log 5—2 log 5+5 log 2—4 log 2

=log 2.
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faaa aways:

ata 1%=log (P) —1o¢ (2 3)" tlog (533)
5

=log (ia) * (oa) “ (5e3) =log "a 2
(3) ¥9 3*

Bal. 8. (a) Show that log; J/7/7 Ji. to on =

UA FI X= 7 IT Fntyo wo, W=TN7 7 to OT

x?—7Tx=0, UW, x(x—-7)=0, 2. x=7 (7. x50).

ave aiis=log,x=log,7=1.

Bw. 4. Prove that

xl08 y—log zy, yloe z—log x, log x—log y_ |

[C.U. 739 ]

WA SA, AA u. wxa Soy acwy aay qBq] Hz,

log u=log( x08 y-— log zy yok z~—log x

KZ

- log x—log ¥|

Jog x log y—log Z 4 Jog y log z—log Xs log log x—log y
-- {log y—log z\ log x+ (log z~log x) log y+(log x—log yilog z

=OQO=log 1.

u=1, ats ays aay].

Bw. 5 If 8 * = log v__log z
, prove that x”y%z* =].

—z gx x-y

WA BH, a # log y_lo8 7_p.

’ log x=kiy—2z), log y= hiz—x) at log z= kh(x—y),

al, x log x-~kxly—z), v log p= hy(z—x) eat 2 log z=kzi x—y).

*.x log x+y log yt+z log z=kx(y—z) +hyiz—x)+h2(x—y),

4}, log x7 y%z° =h{x(y—z) 4+ yl 2—-x) +2(x—y)}

=kxQ=0=log 1.

x*y¥z*% =],
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Cw}. 6. 1f x, », z are in G. P., show that log,x, logay,

log,z are in A. P,

[ af x, y, z octtey ATfsrs etre, era cHate cy log. x, logy,

log,z otf aatez cat i)

CURE x, y, Z WANS CHNGS, WSIe yF= zx, PULA Soy aye

Hy FST] AST UT,

logay?=log,zx, 4, 2 log, y=log,z+log,x.

WENA, logax, log.y, log,z as Hapeq cela |

Bw. 7. If log (x9y?)=3a4+2b and log (x2y*)=2a43b,
find log x and log y in terms of a and 6. [ C. U. 48 ]

[ af# log (x3 y2)=3a+2b aa log (x2y*)=2a+3b 28, BR

a 6b wal log x @ log y fafa ez1

log :x°y?)=3a+2b, “. 3 log x+2 log y=3at+2b---(i)

werata, * logix?y*)=2a+3b, .. 2log x+3 log y=2a+3b---(ii}

ORF, HP 44 ci) @ (it) ANiata Slay e149) vty,

log x=a 4% log y=b.

Gey. 8 If a?+b2=7ab, show that log {}(a+b)}

=4(log atlog b).

! at+b*=Tab, ©. (a+b)? =9ab [Box yes Zab catt sfaa]

a, {(atby2=ab, a, Wlat+b)i=(ab)®. wea Sox acRy aT

aVq AMNWeH AWE, log {4(a+b)}=log (ab)? =4llog a+log b).

1

Bw}. 9. If y=al—log * z=qi—log » then prove that

i.
x=ql—log “, all thé logarithms being calculated to the base a.

i ’

caeg ysal—loe =,» logay=imiogax

BTIWls, CREE z=qinlog y . log, ge 1 ++ (iZ)
mee

1—log.y
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aya (ii) BETS Aer! ats,

1 1 log,z—11—log, y= » 4, log, y= l————=--84t ,Bay log,z CB ay log.2 log,z
(i) SETS NSF) Utz,

1 _ log,z

log.y log,z-1

_logaz = al Paes _i
loggz—1 log,z—1 i1—log,z

1

BSHI, x=gl—logz

1—log,x=

4, log x=1-—

Vv}. 10. Prove that log,axlog,bxlog,c=1; [ C. U. 34]
and hence find the value of log Ja’ TM* log Jee log Jet

log,a X log,b x log.c

=log,axX log,c x log,bxlog,c [ WRtmeyY 2X) }

=(log,a x log,c) x (log yc x log ,b)

=1x] [ worwey 20d) wofate vers | ]

log Ja® x log be x log Jct

1 1 1

“fogs Va “Tog. Jb“ Tog, ve | MOEN:
wt iy, 1. 1
Alog,a slog,b 4 logac

= 8 =®
log,axlog,bxlog,c 1

=8,

Bw}. 11. If log,b=10 and log,,(32b)=5, find a. [C.U. °49]

Cee log,b=10, ©. al°=b, oe (i)

wWlaty, caves loge,(32b)=5, ©. (6a) =32d, ----- (ii)

(i)-¢@ (ii) ea Sit Bisa Aiey VWs,

10 LO % 5

Gaye aay > agit ap > PMS 7 BS
BEI, a =3,
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1 1 1 |

Bei. 12. Prove that i g,(abc) log,(abc)’ log, (abe)
qlq FF, log, (abc)=-x, log,(abc)=y, log,(abc)=z ;

qeqa, a®=abc, b”=abc, c? =abc.

1 1

a=(abc)?---(1), b=(abe)¥++-(2), c=(abc)#*+-(3)
1g.

(1), (2), (3) 94 SPN HE abc=(abcle ty te

Pty tly
x sy z

1 1 1 |

log.(abc\* log, (abc) log,..abc)~

Exercise (10)A

1. Find the logarithm of :—

(i} 324 to the base (fayta) 3 ./% [H.S.Exam.,’60 Compl.

(u) 144 to the base 2/8

(iii) ‘1 to the base 9/3 {H. S. Exam, ‘60 Compl.

(iv) °3 to ths base 3/3
(v) ‘O0Q01 to the base ‘1

(vi) cos*« to the base sec «.

2. Find the base if the logarithm of

(i) 1728 is 6 (ir) 490 is 4 (iii) /5 ts —}

(iv! is —1 (v) dis —}.

3. Prove the following :—

log.x (=)
(a) logga*=x, (b) a bu® x , (c) logy? “= “7.

(a) log, .a@"=log,ya ; (e) glo’ b__ ,log q

4. Prove the following :—

(a) log 2+16 log $$§+12 log 83+7 log §1=1([C. U. 40!

(b) 7 log 4)'—2 log $234+3 log g1 = log 2 [C. U. 729}
(c) 7 log 4845 log $2+3 log 84=log 2 [C. U. 736]

(d) 7 log $8+6 log §+5 log 3+log 32=log 3.

\e) Slog 98 +log (g})" —2 log Pf; =log 2.
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5. (i) ip 108 ¥ log y_ =e?
show that xyz=].

yr2 2-x x=

Gi) If 1082 log b_logc
, show that a7b*c*=].

—Z gZ-xX x—y

log x_log y_ log = .
6. = = , th l :—If boc cua” aah then prove the following

(1) _xey?2?=1; (ii) gore yote -ato] ;

(iii) x? +bc+c? yo beatae 2t tabt+b? 4

7. If log,.m+log.n=log,(m+n), find m as a simple

function of n. [C. U.°13 ]

[ aff log.m+log,n=log,(m+n) &3, Wa n fer maz ata

fata oq]

8. Ifa series of numbers be in G.P., show that their

corresponding logarithms are in A. P.

lafe ae aer-cet eciteq cece xtes, erq ceate

etary Satna anifanqafa ose Aree cy ZBrz 1 |

9. Prove that

(i) log, logs log, 16=1; (ii) log 3 logs log J3 81=1].

10. Show that log,, 2 lies between and}. [C.U. ‘26 ]

11. (i) lf a@2+b?=14ab, prove that log {)(a+b)}

=4(log atlog b). [C.U.'59 Compl. ]

Oi) If a@?-+b? = 23ab, prove that log {3(a+ b)}=Ad(log atlog 5).

12. (a) If a3~*b5*= g**°b*", prove that x log ?=log a.

[ C. U. 737 ]

(b) If log (x?y*)=a and log 7=b, find log x and log y

in terms of a and Bb. [C.U.°19 ]

[ (6) log (x*#y3)=a @log 7=b BetH, a 3 baallogx e

log » fata sal]

(c) If log, b=6 and log,,, (8b)=3, find a.

/ _ 2
(ad) If log 1p X%— logo /x= logiox , find x.
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13, (2) Show that

og” 7 toe’, +log%,=0 [C. U. "44 ]

(6) Simplify :—

(i) log + +10 og? © log —3 log bc.

(ii) log 1g +log #¥+log 793.

14. Prove the following :-—

‘a) (yz)l8 y~-log z x (zx) log z~log X x (zy HOB x—log Yay,

[ G. U. °49 }

{b) 2 log at+2 log a? +2 log a? +---+2 log a*®=n(n+1)log a.

15, If xy*7! 1, xy®-1=m and xy°-!=n, prove that

(i) (6~—c) log [+(c—a) log m+(a—b) log n=0

(ii) alog "+b log ?+c log £=0.

16. Prove the following :—

(a) log,a x log,bx log,c=log aa.

(b) qiBab x log,c x log .d =.

(c) logyx x log,y=log,x x log, y.

(d) log,saX log .3bx log 35= dy.

17. If x is positive and less than unity (4%), show that

loathe) Fog PFE + 28) + log +38) + “£0 Oo

== —log(1— x).

18. Ife= =log,(y2" b=log,(zx) and c=log,(xy), show that
1 1 1

i¢ati+é l+c =1.
19. If x=logy,a, y=log,,2a and z=log,,32,

prove that xyz+1=2yz. [ All. 49 }

20, lfP,a,rR be the pth, gth and rth terms of a G.P., show

that (q—r) log P+(r—p) log @+(p—g) log R=0. [C. U. "62

Life P,e, Rela acter celta aetery p-wy, g-Ty @ r-3K

WH EH, SCY AAT Bq cy,

(q—r) log P+(r—p) log a+(p—q) log R=0. ]
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21. (a) lfa,b,careinG, P., show that log, x, log,x,

fog,x are in H, P,

[ a, b, c actteq cah etry ataty wz cq log x, log,x, log ,x

fas afore wifes ij

(6) A Geometrical and a Harmonical Progression have

che same pth, gth and rth terms a, b,c respectively ; show that

a(b—c) log a+b(c—a) log b+c(a—b) log c=0.

( aft ost acter city @ est INS anf e ote Boras
4SB p-BA, G-SIT 8 r-SI 1H WHT 2, b Sc SY, WA ata Bz A

a(b—c) log a+b(c~—a) log b+c(a—b) log c=0. ]

(c) Ifx, y, z are in harmonical progression show that

log (x-+z)+log (x—2y+z)=2 log (x—z),

Lx, 9, z fH aitfea afars feats ore vteq etats wz cy,
log (x+z)+log (x—2y+2z)=2 log (x—z). ]

22. (a) If log,x=a, log,x=b, then prove that

ab
lobet= pF

(b) If p=log, (bc), q=log, (ca) and r=log, (ab),

show that pgr=p+q+rteé.

(c) If x=log,b+log,c, y=logac+log,a and

z=log,atlog,b, prove that x7+ y?+27 —xyz= 4,

23, q¢ 79 log (a) ar log (ar) __rp log (rp)
p+q qtr rtp ’

prove that p?=q"%=r",

log a “Tog b logc '
prove that b°c®=c%a° =a"b*,

25. It log (a+b+c)=log one b+log c, show that

2b 2c‘on (**., +5= 52 +7-< 2)= log 5 g tlog -“75 tlog =",

2

26. If log p log g_logr _ io, x, express ~. as a
m n { qr

power of x.
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31. miata eqtfaqay ( Common logarithm )

afe frxty 10 ey, wea arifanaes atetaa artfany aca |

cain aatfanca fietae can at etfecs gfacw e8cq cq fants

10 wire wals log 285 afaca logy, 285 afar wera |

32. ate a Beas ( Characteristic and Mantissa )

10°=1 .. log 1=0

10!=10 .. Jog 10=1

107 =100 .. log 100=2

10°=1000 “. log 1000=3

10* = 10,000 “. log 10,000=4.

OUT CHA METS cy 11 VFcs 99 Has cacata ating antfany

1 SCR] Aw ae 2 Brawl ced Gis 14+ HAtfHate |

THA, 101 VCS 999 AFB cu cata aifaa anifany 2 wees aw

ee 3 BVTS CHID BAT, 2+q4fas r= |

BR SEH Jal UMBcwrw, cata aia qarfangq cq yf ara] VBwae

wrota cata Peal ale Bata fag ad wore fag wafasion aifece

Aca ab eI weg ate Ys ( Characteristic) va wifraety

ata Sete ( Mantissa ) |

BAS CHA WZTSE cv, 2 WVTS O ATS cu cata alfa aitfawcgs

1E 0; 11 eecw 99 A4y cu Cala aifay anifamcna ae 1, 101

RECS 999 Hw cy cola aia Aifancag ate 2, 1001 eecs 9999

4Ge cl cHta aha anifancagy yt 3, wedi cata atfrq yd eee

BS AAT] YS SR] LACS 1 By Vora Gata anifeqcag mefe |

33. wiaty 107'=,,='1 “ log l=—1

1072=43,='01 -. log 0l=—2
10-3 ==sd55= 001 ©. log 001=—3

Wa Fa cx, log (03 fata sfscs o8rq |

QT CUBS '01<'03<'1 . log O1<log ‘03<log ‘1

Bs log 03, —2 wry] ay sax —1 Are] CETD BBrz,

log 03= —2+ 44 fast,

Cala fe anigg wdc —2 ag qemae xatye |
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SUC CH, WHATS PTY ws aay Mes aeTZ arg wwofy ya

cS CHE BD ALT SC 1 cat fae RETA sae Tiel wttas Vkra t

evi. (i) log 234 =—1+ 439 wifae sat, cata aie —1

(ii) log 0234 =—-2+ , ., ,, wata fe —2

(iii) log 00234=—3+4+ , , e, MUTA ATS —3F

[Beas sete HAeHCEe cate VBra 1 }

34. ate afan afrata faas

Gi) aft atfale 1 e&ce qu ay, Sra

afta yf acer awefa we aifeca wie aqme 1 eq Uere

Fata anifaragy yf |

Gi) afte PE 1 eEcs catd wa, Sra

emfag fay escs otey ate aesy qe qwofy “3H atfera, Srey

wm aR 1 cat wera anifaqcag afa aay Stel attys wera |

35. wets ( Mantissa ) ateq afgary faxy

qarey cca aT Stfaits ( log table-B) aay) arse wife

4 ae ty afery ala attfaey cy ea] ace |

f StAsty ety Ble TG ATH cmd Weg cay ate 10 sFcw

99 af sifasia wera Gacy waifa wary O srw 9 ate

“at Bee WA cae wera 1 eFcs 9 94s CHA GE! «wE Atdty

Kifaq ACH ae AeMy carey Hasta Gila feces atfacs aifs acy cy Hq

HAT SICH Stal cass mf wai aces af aariy ater yafre

fame wieR NAT ARTS eer, wats ale cae atcw 0043, sea gfara

Ge} 0043, Fsrify |

wig AT Sigs wars fe eatea cata marty arty ans atfeg

Hs AY Bil catata Wscsre |

(i) ava Sal UTS 3709 aengq mes aifey sfars eFrq :—

All BSA 3747 Aas Taty Gacy 0-24 Wega awe Atte 5682,

AEIA, 3747 ACHAT MAF CUTS 5682.

(ii) 37405 aeHy Bete cHfycs VVcA 37 95 A CHT Gta [Arey

arfars Bz AVI fal atatBcrws Loca caB eq ca LIT Alay Bary

Elc. M. (X)—10
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Sle 4, PAT AAT Cre Btw 5729 ; Wars 374-ay acta aaa

wecq 5729.

(iii) 3746 wet, 4 weratee marty acs Ne |

aay fea as 374.09 arty Bacate fray qeore 5729 ; Rrart a

Bye Be 6, CEwE 3795 1a cate wa farwA Cie ce CRIS Rae

1 cs 9 AFB BCR Tata 6-0g Wess The CHA Mice 7 ATs ‘0007,

arta 0007 44 5729 cay Sfacq ten ate 5736. Bate 374603

ATHY SAF |

WAYS 3746.07 ary "fs 3 aR Wis 5736,

log 3746=3°5736.

SHY log 37=1°5682 aa log 374=2'5729,

86. cl HT Marta Neely ATA ar Rs SLA Hig AE vy

wafaw faqa air Ate, BeieMd HecTIs HTT Meme wala |

aya atfea efaatfe log 3746= 35736.

aq log 3746=log #738

=log 3746—log 10 =3°3735~1= 2'5736 ;

log 37°45=log 3748

=log 3746—log 100 =3'5736 —2=1'5736 ;

log 3°746=log $458

=log 3746—log 1000 =3'5736 —3='5736 ,

log °3745=-7 55505

=log 3745—log 10000 = 3'5736—4

=3+4°5736—4='5736 —1=1°5736.

WR: log 3746.99 fe —1 oR Bes 5736,

Bare —1'5736 fafacy cata ary ce 15736 ARTs age

foe wis aaae ag, ey Wie atigel wy yfe atigqe er

quzatq we 193 wala Sig ass car Sif frm aca wifes faa

OR AMF CHU Hl oF caeics aq] ey Bar ati, I esa bar }

By bar 2 fanife oy Cries 2192 ways gata:
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87. Antilogarithm or Antilog

cata RAT mato ata n aa, HI mcs nat

arifoantiary a1 ateat acy) ae,

log 37°46=1°5736, ©. 1573694 anf antfaey eta 37°46.

38. Antilogarithm atfeq efaata faaz |

Antilog table-a4q aay wifes wafny foxx aca gee as ce ar
aig) Bel arifaycng eecsy ciey Gee ae |

(i) Wa oa, 1°5736-44 Antilogarithm afeq efacse aera |

Fory BMF 5736, Seas 5794 via fers oa ca qraa miety Barry

Iwate AV wae wey wre 3741, oF cata qtae otafers 6-09

es Allee 5 , aB 5, 374199 aes cain Siac hes aty 3746.

‘5736 oF Sricay Ga Wey ct 3746 ; catey 1573609

of~l, 0. Fay cata antfany tata yf Rate GE ws ALE |

1'5736-94 Antilogarithm 37°46 884 ;

SHA 2°5736-a9 Antilogarithm 3746

aq, 2°5736-a7 Antilogarithm *03746,

(ii) —'5378.07 arteat SS 7

carey, —'5378= —1+1—"5378

= —]+°4622=T'4622

— 537804 atfert==1'4622 wa asthoay = ‘2898,

Butentaen 12 (5)

Bwi. 1. Find the logarithm of (a) 78, (6) 324, (c) 1362

and (a) ‘035.

(a) 78 aaute ge aces afta Geta acne ye eecq 1. ws

ay Stel Srey 78-ca BAe fcr aT at 78=a7 780

«fica @ wifseta 78-99 Ta siete 0-7 Bees AS 8921 ares

RCE, VGA AMS EH “8921.

log 78=1°8921.

(b) 3240q ae ata fea, Boar Sata ery ytH Vera 2.

antag aH Bate 320g Gta fecw wate 40m Woes ATH MAN cae

ave 5105.

log 324=2'5105.
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(c) 136209 4¢ Retr wah ae oatety Setz arty AF

wera 0. ay stfmaty 13.07 wlafers Reta aay 607 Bley ale

1335 ‘ete wets, @ aka age wtafers 247 wre Ae

aice 7 ; 1335+7= 1342. .. log 1°362=°1242.

(d) 035 Rte ares wafaray 17 WP sw asia Berg

wing mfee aqiae 2 adie 8 esrq) weed at Sifsl Barwa

ata log 3593 SNe = "5441, *. log 035=3°5441,

Gw). 2. Using table find the antilog of (a) I°2463 and
(b) —2°8254.

(a) 1246349 wy 2463 ; wifoat Stfasty 2409 wtifecs

ca Wy Berea wWete Bocy 6 aire ca Wy mai Wie 1762. uk

ay wine tafe 307 wey aie BE 1; 176209 Afes &

1 cary sfaai 224 1763.

2463 oF MRVteTM GT Aer cya “1763 ;

1246309 fe T,

SU) CA AAT AH SSCS Al ALA AT ae wteia wtf c

aa oly Hs ate wT |

1246304 facta aifeat "1763.

(6b) —2°8254= —34+1—°8254= —3+4°1746= 3'1746.

artery Sias1 BBs CHA VT “174604 wy hoAN—'1495 ;

atta fe Se attas, wea: facto Antiloge wifsy 1%

RoE yy fer! RAT Ataw ears |

facta Antilog ='001495.

@w). 3. Using log tables find the value of 1
(1°045)29

| P. U. *50°

1
WOR SI, x (1045)20°

= Lee 1 -- = ~— ° \20log x log s7045)20 log 1—log (1°045)

= log 1—20 log 1:045= 0—20 x 0191 = — 382

= —]+1—'382= —1+'618=log °4150

( toy BifAsy esr )
x='415. wea, facfe atq="415,
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Gwi. 4. Using log tables find the value of 27415
(0°824)*

[ P. U. 1948 J

9/2°415
(0°824)*

aca 34, x= V2415
(0'824)* .. log x=log

= log (2'415)? —log (°824)*
=} log 2°415—4 log ‘824

=} x0'3829—4 x [9159

='0765+4—3'6635='4129

=log 2587 (Antilog Stfai 28re)

x=2°587, ©. facta ata=2'587.

Bry. 6. If log x=2°5785, find x.

ata are aera yfae 2, esate facta ety wea 3 BTwE

etc |

acd, fs 2 aio fer ane were 573599 Antilog fate

#fice e8tqai Antilog stfa eBcw a8 ca, ca Reais aeHA Ty

‘57835 wtety aide wea hy Bq 3788.

2°5785=log 378'8,

e. «x= 3788,

Bw. 6. Find the value of (1'035)~!*° from the log table.

WA_BI_x= (1035) '°

log x=log (1'035)7!6 = —16 log 1:035= —16 x ‘0149

= —'2384= —1+1—'2384

= —1+°7616=1'7616

=log 5776 (Antilog sifaa etre)

x='5776, .. fact ata=°5776.

wi. 7. Find from the log table the value of

3°78 x ‘032 x 109°2 x 19°895

00078 x 981
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am Btigete area -aqefeas a7 ) eqpefay a

ay = - 3° 78= “5775 ax *00078=4'8021

a9 ‘032==9°505] ast 981=2°9917

at 109'2—2°0382 1°8838

aq 19°895=12987
2°4195

£7T4 2°4195 — (18838) =2°4195+ 1 — 8838 = 2°5357.

Antilog 2°5357= 343°4,

face aq = 343°4,

Bwi. 8. Find the square root of ‘0265.

J0265= (0265). ¥r4 log ('0265)2= 4 log 0265
=} x 9'4232=12116=log ‘1628.

(0265)? = "1628. -. facts atyy—"1628.

Gwi. 9. Find (to the nearest rupee ) the amount at

compound interest on Rs. 2150 for 3 years at 5%.

[ atfae 5% we 3 aeaty 2150 Bieta Aya bawEQhe wha DTsTE

fate az I]

AYA Da ie = WHA x (1 +o

= 2150 x (1+ y§5)3 = 2150 x (1'05)5.

ams, log {2150 x (1'05)5}= log 2150+3 log 1°05

= 3'3324+3 x '0212=3°3960= log 2489.

facta Aya BG fe= 2489 BYFT |

Bui. 10. The population of a town is 3000. If it increases

annually at the rate of 10%, what will be the population at

the end of 3 yrs. 7

[ CHa Era catsarazt 3000 ; Say afy afs arma 10% vica gfe
Hy, BA 3 AHI Are Getz cHiPAey| SS vsrq 7 |

facta cai saees]= 3000 x (1+ 440,)3 = 3000 x (11).

esc} log {3000 x (1'1)3}= log 3000+ 3 log 1'l

=3°4771+3 x 0414=3°6013=log 3993.

facts careney} = 3993.

yar
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Bateqtaten 12 (C)

Sv). 1. Find the number of digits in (6)7°, having given
log 2=°3010 and log 3=°4771.

log (6)75=25 log 6=25 log (2x 3)=25 (log 2+log 3)

= 25 (3010+ 4771) = 20 x *7781=19°4525.

CARY log (6)2549 AfH=19, year (6)25 aferse vais

20 We BITE |

Vwi. 2. Find the position of the first significant figure in
the walue of 2~°° ; given log 2='3010.

[27 $S.03 atta cag Hide we calafe 7 CHET WICH log 2==°3010.]
Wa BY, x= 273°,

log x=log 27 °° = —30X log 2= —30 x ‘3010

= —903= —10+1—'03=1097.

aaita log x HXte log 2-2 ay Hfe=—10,

Bea aycas wifacsey vq YT AAj—=10-1=9.

wag, 275° ayfaey arn qiks He olrq EAH BE |

Gei. 8. Find the logarithm of ‘60015, having given
log 2=°30103 and log 3=°4771213, i H.S. 763 Compl. |

lag 00015=log Pa =log 15—log 10°= log (3X 5)—5 log 10

= log 3+]og >} —5= log 3—log 2+log 10—5

=°4771213—"30103 +1— 5=4'1760913.

Bw. 4. Find the value of 2/3538, given log 2='3010,
log 3=:'4771, log 7='8451 and log 203'9= 2'3095. .

Wa BI, x== 5/3508,

log x=log /35'28=log (Po) =z log (ear )

= \(3 log 2+2 log 342 Icg 7—2 log 10!

= 113% ‘3010 +2 '47714+2 x ‘'8451—2x 1]

4°6030+°9542+1°6902 - 2]

e= hx 15474 = "3095.

ems, ° log 203'9=2°3095 (awe), .. log 2°039=°3095 ,

' e=2'039. 2. 5/35°28=2'039.

f
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Swi. 5. Given log, >2=°30103, log, ,3='47712 and

log, 97 = ‘84510, find the logarithm of 108 to the base 7 correct

to 3 decimal places.

waa] wtfa, log, M= ew. [macesy 29(d)a4 aE fete---(2)}
b

__ log, 0108 _ log, a2? x 3%) 2 log,o2+3 logy 93

log; 108 logy o7 log1 07 108197
— 2% 30103 +3 x ‘47712 _ 2'03342

we ee rae eee tenet

‘84510 ~ 84510

=2'406 (3 wifae ae 44a ATTA ata ) | |

Gwi. 6. Given log 6337'4=3'8019111 and log 63375

= 38019180, find log 63°3743 and find the number whose

logarithm is 3°8019136.

log 63374=3 8019111

log 63374=4°8019180 - (1)

wayact, log 63375=4 8019180 - (11)

(ii) BCS as facaty Sion

log 63375 = 48019180

log 63374= 43019111

la 3 Hei= “0000069

Fale, MUG L afe seq arifauy gfe ata “0000069.

L ATetaTs: Se] aot Fa ey “Laq aay aay 69” arsiza | |

log 63°3743.94 ata aifey sfacs eeca |

UGS: log 633743 qe, Bey (i) qevwl 3 cat:

Lay wy a3q=69

3, 5 yy = 3X 69=207=21.

.. log 63374°3=4°8019111 +'0000021 = 4°8019132.

HSHq, log 63°3743= 18019132. ,

Brats, 48019136 a20tf 48019111 24 4°8019180 ag aqyast

Ma (iNT HfeS Wey 25.

69 Ney ee laud ay

2 4 5 $9 4136-939

log 63374°36 =4 8019136.

3801913694 fe 3, fee axte=log 633743607 Ss |

BG, facta HT] = 006337436,

\
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Bw). 7. Find to two places of decimals the value of x

grom the equation, 63~**.47+5=8, Given, log 2=°3010300,

log 3=°4771213. (C. U. ’38 ]

[ 62-47,42+5 8 AM ead BVCS xy EU PAs we Tes aA fata

wt, HSER] SteE log 2='3010300 e log 3=°4771213. |

ane ANSI SSF WA AH ATA Ahewl Vy,

log (637 4% x 4**5)=log 8,

al, log 63-4*+log 47+5 =log 2°,

aj, (3—4x) log (2*3)+(x+5) log 2?=3 log 2,

ai, (3—4x)(log 2+log 3)+2(x+5) log 2=3 log 2,

a, x(—4 log 2—4 log 3+2 log 2)

= —3 log 2—3 log 3—10 log 2+3 log 2,

a}, x(4 log 342 log 2)=10 log 2+3 log 3,

a, xx 10 log 243 log 3_ 103010300 +3 x “4771213

» *Fiog 342 log 2 4% °4771213 +2 x 3010300

_, 3010300 + 1°4313639 _ 4°4416639 _
TT

TM 1°9084852 46020600 2°5105452 |

=177 ( o8 wafae we AGE WAR WA ) |

Bw). 8. Solve the equation :

2* =:3" and 2¥t!a=377!,

Given log 2='3010, log 3= 4771. [C.U. "42 |

ATS ANSI GCE Soy vows ay aa Aer ay,

log 27=Jog 3", a, x log 2=y log 3---(1)

a log 3*7-1=log 2¥t!, a, (x—1) log 3=(y+1) log 2,

ai, xlog 3—y log 2=log 3+log 2---(11)

1) BBS Alea aty, x= ‘for 3”

x- 9% OF Wty (i1)CS AZT ASR! VEY,

y log 3 _ _
Tog 2 x log 3—y log 2=log 3 + log 2,

(log 3)*—(log 2)7}a, y! fon 2 log 3+ log 2,
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log 2 "3010 = __ 3010_
hs = ee, .

jog 3—log 2 '4771— 301017612’ 6S)?
Braty, _» log 3_ log 3 log 2

*="log2 log 2 log 3—log 2
—_ log3 _ 4771

log 3—log 2 1761

factx aatyte zor \
y= 1°7 «

Exercise 10 (B) |

[ Wherever required the following values may be used :

log 2=°3010300, log 3=°4771213,

log 7=°8450980, log 11=1°0413927. |

1. Find the number of digits in [ ws mas} fata eq]:

(i) 3)" (ii) 275 (iti) 525 [ C. U. 47 }

(iv) 183% (v) 87516 (vi) 2208 % 310

2. Find the number of zeroes between the decimal point

and the first significant figure in :

L wifis faye aey aide wreg acy Sal O Hire fate ez | J

(i) (0022)2" Gi) (-024)28 (ii) (; yr" Gv) (, 5)

(v) (16°8)-*? (vi) ('0259)5°.

8. Find the logarithm of the following :—

(i) 45 [C.U.’51] (ii) 37% (iii) ‘015 [H.S.’61}

(iv) "04312 (v) (405)® [HLS. 64 Compl] (vi) (2y' |

4. Calculate the numerical value ( aarata fate Fz ) of

3(a) log {tos 8) x (24) }

==2'7 ( att ) |

(90)

b) tog {C728 x(-016)4)

L(g
given log 2=‘3010300 and log 3= ‘4771213.

5. Find, correct to 3 decimal places the value of :

(i) logarithm ot 40 to the base 12,

(ii) ” » 77 to » » >
(iii) ” ” ate to , ” 6,

[ H. S. '65 ]

H. S. '65 Compl. }
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6. Simplify: log 4/729 3/9-1.97°3.

7. Find the value of :

(a) 00000165, given log, , 165= 2'2175

and logjo 6974 = 3°8435. [ H. S. 64 }

. 8

(00432) x (3125)* x 25

given log 2—=°3010300, log 3= 4771213

and log 259569=5°4142524, ( correct to 7 places of

decimals ). { H. S. ’67)

8. Find the 7th root of 3'528, having given

log 2=°3010300

log 3= "4771213

log 7='8450980

and log 1197342 =3°0782184. . .

9. (a) Find the value of log ((2°7)3 x (81)5~+(°90)4),

given log 3='4771213. [C. U. °46; H.S. ’67 Compl.}

(b) Simplity :—

logo 2+16 logs, +12 logic 2747 logs. a

(| H.S *66 }

10. (a) Given log 69714 = 4°8433200

and log 69715= 4'8433262, find log ('000€97145)°.
(b) Given log 8°6717=°9381042 and log 8°6718='9381 093,

find log 86717°6.

11. (a) If log 7°7215='8877017 and log 7'7216='8877073,

find the number whose logarithm is 2°8877034.

(b) Given log 14673= 4°1665189 and log 14674= 41665485,
find the antilog of 4°1665396.

12. The logarithm of a certain number to a certain base
is 6 and the logarithm of 8 times the number to the base

formed by the product of the first base and 25 is 3. Find

the first base. fH. S. ’63 Compl. }

( cata wal faa cata wale cats artfay 6 was siey fayta

€ 250g army frytr wera oO qaies 8 ee mats ania ey 3,

aay faxtae fats oz 1)
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13, (a) If the present population of a town be 6000 and

af it increases annually at the rate of 5%, what will be the

population in 2 yrs. ?

{ Given log 1:05 ='0212 and log 1103=3°0424 ]

[cata crema ASafa cosa 6000 wae Say aay 5% atry

afe ta ge aaa are Catz catemen aw era? cren

alle, log 1:05="0212 @ log 1103=3'0424. ]

(6) Ifthe number of persons born in any year be th.

of the whole population at the commencement of the year

and the number of those who die be ,pth. of it, find in what

time the population will be doubled.

| Given log 2='30103 and log 3='47712 }

[ aff caceta aercaq attarwe cy cataaan ace cae aNaca

Wy gy Slt Gata @ 3, Al mal Wa, Seq SS AAA cHTHARA!

foes Beta CHET Wile log 2="30103, log 3='47712. |

14. Solve the equations, { Using the value of log 2, log 3

etc, given above | and give the resuls correct to 2 places of

decimals :—

[aiqca® ays log 2, log 3 ateis ataefaa atetcar fac

HN SAtoigg ayes ey ( wtay oF wife acy): |

(a) 3*=2 { C. U. ’27 J

(b) 2°.3?*=100. { C. U. 725]

(c) 63-47, 47*5—8 [C. U. °38, °45 ]
(d) 78e+2 4 4et2 782th 4 220+6 (C.U.°41]

(e) 2°7* =80000, 3¥=500 correct to 4 decimal places

[ C. U, °47 j
(f) 5e rl = §Y tty = Jeo

15. If a~* b5*==a**t> 63+, show that

x log (7) = log a. (C.U. 37]



39. Slide Rule

facmatcn facet chen] SBAiCE cz, ‘Use of Slide Rule may be

encouraged.’ Hwa, fae qEi*aI4 WF Slide Rule-99 acaitfafy

aa Gary atetcay feact fafay aesg Aatyia Sai ata Stel Rate

fas, fecqq— Bets Corgi we Rulefe Engineering @ ataifag

cqmtias oeaatta cata facta art aifea sfacs arqety say ay)

st Shde Rulefs fe ster aq esters, fee Fer frrtfence

cHateay Sara arcatafafy PratBew zFcq |

RICHAl CY Foot Rule Wyaety Ffzyi acs, Slide Rule Sta zrs

UH AF HBA TAB) Sera eats Aixtats: Foot Rule-gqy yw

1 Pb BA ateH | Bay EBSA ery [SQ cay 7s o 56 |

Slide Rule-aq Grafecse oa way Sets gs ater Fresq face

cee wet ite) Cacat ees CRM aaiay sraele atfarw fafes

AU) CAM STR) 2 a Aifeehay Alea ede, wipe,

anya, Taq, FST caayy. c*, Antilog aa fafex yrwq ata

i aletqte: 3 wifie Gs A4e ee) Tet Val Te, cat satay

qe facey aia QBbrs HTY Stony tel BBLS cy cata caters

facatafafes WATS ( sin, cos, tan Hehs ) fag say agi wy

HITAG ALATA LETS cy cata Arata aatfae ateat ary

48 Slide Rulesq Sate Qe ae Bice— ase we fez, wa

qs UA, Sas wa fers a ata face Soytas Hazy cq cata

ALATA SITE Atal ata, Baw aig Slide Rule wary easier Fara

STZ Sf Ty VY Hire, Secs cursar wal Gata wiafecs ay

aafis Stays ae aaieal facts aif a] Seq faa sai ar

asaq, a® Slide Rule-sa fartas qa wise faoty eeiz

AA FAIS ALCHS Jal Bly |

Irrational Quantities ( FJA¥ atfa )

40, C4 Fa (surd) a) SAH AP AAG AAA Fay Beaty t

CUNT Gta, ca-mWiCs GER AARATIA BRANT east Bay aty

Al, SH FID TT TAG A ACA |
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Hate 0 a1 aeifis Sah ace Vteice eae athe acm
ebay farr y{-ceAcs csing ffawig | acter feats sate

afery Saya Hees Alaa SI] CSTSrE |

41. feats sah wece sierty Brat

I. (a) bh oF GIDy fests sata aqeq @ wine WAY

eeta |

eres watt al/y eb J/g ef asaters sah | | Setcrs

@°8A BCA (a JxXb f/x) UW abx aay Ba; Tae |

Gorewy Siw Voy 2 vz aS Bete yay
bux 6 .

(b) feat sacy, afy ob sata erry 6 SiN PAH UH, Twa

Bt GSS aH Sly wera |

SAS Wa Sy, GEG FAI Vy € Jyat erEy ase yay

athy p,

WGI, wx X Jy=D, we Vg 5 = wT vyq

= wa fp ye ath (2) x Jy. BENG, fx 8 /y MEWS FAT |

SHEA HVS QA AMI BSA ayy |

erginars : gee fea otera faqs sate ety @ wtyes

BATH ERT |

HT. oat fare sat sere os qq ath 6 vale feats

Sete caipay a Seas aTtA UBS Cy ay |

waits aff awa os, Wa eq Ja=b+ Jc.

Sowry at sfeal 2 a=—b?+c642b Vo,

Jo= $— == <, Bay aes yare wth

SUA HL MBTSR vet ayae a <a yay athe afew Aeta
VECSE, FEE Biel WHEE |

Raz Saas sats esq |
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IIL aff xt+ Jy=at Jb ar ona xea ran /y

Jb WANE RH, WF xm aR y=b BBC |

@rarys aff x, at afew Hay al UF, Sq WA BY x=atm.

ancy at Jb=x+ Jy=atm+t /y,

Jb=m+ Jy, Ws ase Faq oss yar aft @ asf

ean WAKA Hata Cecorw, fee Fo wrse |

Xa, ME BI VET Jy= Jb sats y=b wba |

weyers s say erat sai ay ca, ae x— Syma— Vb

RU, SA x=—a AR y=b Vs |

[meas s Barge IIL eBew etal cq cy, xt Jy=at Jb ad
SCAT AAT SAL Bowiewd yeah ew aay wa Bouiryg ayay

aif goibe mata qay aera, owdis Rea gee yaq HTsara

xa 08 y= b (FSS SAAT LeVGqy Jy Jb Arse

MUAY VOY] HWS |

IV, ae Axt+ J/y)= Jat Jb &,

Bq Sx— Jy) = Ja— Jb Ra

wads 9M xt Syj= Sat Jb,

xt Jy=atbt+2 Jab ( SOR MeRG at Sam ),

x=atb an /y=2 /ab

x— Jy=atb—2 Jab=( Ja— Jb)?

JMx— Jy)= Ja— Jb.

wafnaia s aff Wix— Jy)= Ja— Jb or, Ba (xt Jy)

= Jat Jb t8ta |

VV. oafe bAXxt /y)=at Jb oy, wa U(x— Jy)=a— Jb

bra |

@aigs UxtJ/y=at Jb, 6. Ser tewq fears

AY NE xt y= a3 +32? /b+3ab+b Jb

[ (fb)8 =(./b)?. /b=b Jb J

=(@° +3ab)+(3a? +b) Jb.

WS, x= a? +3ab---(1) COMIN TA MMA aR TTY

se /y=(3a?+5) /b-(2)) Setar vata afern |
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wares, (1) BBCs (2) facatt sfaay az

x—- J y=ai—3a? /b+3ab—b Jb=(a— /b)8

8x— Jy)=a— Jb.

wynates xf /(x— /y)=a— Jb OH, BA

3x+ Jy)=a+ Jb CB |

42. aad aciqar faty

aaa otf cy, Jat bar af waft yay ath eos yay

aia wa etcqa, ats Jat Jbar afte xt/y “8 atstea

AST FA UT | MSY, xt Jy oF aisicrg atita aig Ja+ we

eraicagy Bera |

(1) xt Jyar atye fata aettay :

Ay FI, J (xt Jy)= Jat Jb.

Sorry at sian He x+ J/y=atb+2 Sab.

atb=x--(1)

442 Jab= Jy A 4ab=y-----(2)

(a—b)?=(a+b)?—4ab=x2—»

a—b= Jx2?—y- (3).

ORI, 9 at bee xe ee 1)

9% a—b= YxF—y-(3),

(1) 6 (3) cate Saat a8 a=3(x+ Jx2—y),

94 (1) BBS (3) facatt Ffaal iF b= A(x— Jx¥—y).

awa, facta asfqay

= tl ig(x+ V/x%?@—yt Jid(x— /x2—y)}).

[wears wraet x— Jyse ate fader ee V(x— Jy)

= Ja— Jb abt acr «fara | ‘

(2) at Jb+ Jet daa ataa fata ainian :

ary Fa, (at Jb+ Jot J/d)= /xt Jot Jz.

Box wey af fan we

at Jb+ Jet Md=xtytzt2 Jayt2 Syzt2 Jzx.
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RAGA, MU a=x+y+z, Jb=2yxy, Vo=2 J yz

aa /d=2 Jzx.

HT, SOX foH2IxyX2dyz. 2. A bc=4Y xz,

a/ bc 4y ./ x2Z ws —- . 1 be= . 2 . a= Jf ee — = ~~ 8Jd 2 xz y ( J 2 xz), 2 d

SORT Ate MH z=) / bd eat 2=-5, / od.

facts asia

=H) MV) t+ GS}
faceta MBAIs Gray afyy vey zkcq afr x, y, 267

ast Aten frac Stetrd we a-y aala zy wats aly

a--xX+yt+z FY,

__ Vbd
2 r/c

welt, aft 22 vbed=bd+be+cd BF |

2B AS YA AY ABCA GATAI a= x+y +z AS YII BI al, WSAS

eee a Patea atge fifa eq ese a1 |

Jbo lcd
wTN Uf + RA,

BSwrtsawen 13

Gwi. 1. Find the square root of 4+2 /3.

wey SA, S442 JB) Sx aJ/y.

oR, at Sian WE 442 /Z=x+y+2 Vxy,

xt y= 4--(1) a8 2 xy =2 13, SAS xy=3---(2)

(x—y)?= (x+y)? —4xy=(4)? —4X%3 =4,

x—y=+2---(3)

amid, 5 xty=40Rx—y=b2, ©. ATI Aatyla

afag, NS x= 3 oa y= 1; Baal, x= 1 wae y=3.

facta atqy= +(./3+ J/1)=4( 7341).

Elc. M. (X)—11
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{[ weas aes atfaere at2 Jb a atatea afats afar
aq Qe aif fafa wa atercea aah a wa ereq ba aaa eH;

2a gtita wfgeaa mae facta afgy Bacaq Byrizacs

3x1l=3 an 3+1=4. ©. facta afqa= /3+1.]

Bei. 2. Find the square root of 7—4 ./3.

atta 7-4 /3=7-—2 J4x 3=494+3-2 /4x3=(2— /3)3.

facta atqay=+(2— ./3).

Bw. 3. Find the square root of J48 + ./45. \

aut J48+ /45= J/3( /16+ /15)= J3(4+ ./15)

= 8+2 /15/3x 5

= 3x t3+2 V15_ 13x (vot var

( V150q ye 2 sfaata os j

eee tee oneal

20

facta afqq= +{ "/3 x er. + +/3(,/34 /2)}

Bw. 4. Find the square root of 9x+8y+12 J2xy.

Qx+ By +12 V2ey=9e+8yt2 \7Izy=(VOE+ JBy)?,
“facta aig = 4 ( Jon+ /8y)= (3 Vx +2 /2y).

Bui. 5. Find the square root of 9+2 /64+4 /2+4/3.

WT FA, SI+2 JO4+4 J244 /3= Mt Syt Jz,

Guy yewsy at Sian MF 94+2/64+4/244 3

=EEITZAA dxyt2 J/xzt2 JSyz,

Rey fare Ree aH xt y+72=9, 2 Sxy=2 6,

2 J/xz=4 J/2 9% 2 /yz=4./3 BF |

OATH, 2 /xy=2 6, 2 xV=65 2 Nee =4 2

xZ=8, GR A/yz2=4/3, 3. yz=12.

x*y3z2=6 x 8X12=576, .”. xyz=24, 2. x=2) y=3,
z= 4 oR ME TAS AT UT xtytz=9 weave fing or |

fret afga= (24+ J3+ /4)=4(/2+ /3-42),
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Gy. 6. Find the square root of 17-6 J/2+4 J/6—8 J3.

WA FY, J17—6 J24+-4 /6—8 3= Vx— St Jz.

Sox awe af Shai Te 17—6 /2+4 /6-8 /3

=2A+ 9+ —2 Ixy t2 Jxz—2 JS yz,

Rx] WT Ve AH x+y +2=17, —2 /xy=—6,/2,

2 J xz=4 J6 98 —2 Jyz=—8/3 BF |

HSN, xy= 18, xz= 24, yz=48, ox? y9z2?=—18 x24 x 48,

xyz=144, °. x=3, y=6 oR 2z=8.

facta aiqa=+( /3— /6+ /8).

@w|. 7. Find the square root of $(3x—1)+ J/2x34 x—6.

ARs Ui =F{(3x—1) +2 /2x9+2—6}

= 4{(2x—3)+4+(x+2)+2 J(2x—3)(x+2)}

=41 J2x—3+ Jx+2}?

facta atyn= + 223+ /2+2)

[Rs exter 2x2 +2— 604 GBP Beate 2x—-3 @ x+2,
8 Sere wacny Hae 3x—1; aBotca atta eerie | J

Swi. 8. Find the square root of 1+a?+ /(1+a? +a‘).

ane aft=1+a°+ J1l+a+a?\(1—ata?)

=4{2+2a° +2 /(1+a+a?)(l—ata?)}

=4{(1+a+a?)+(l—a+a?)+2 /(1+a+a2\(1—ata®)}

=H (+a+a)+ J (1-a+a?)}?

Refs aya +51 Jl+at+a2)+ J(l—a+a®).

(WRG: aces my a aftr Be shan wigan ez, ost
WITS @ wae aitas an, 4eq aig +2 6 —2, sta

(+2)? =4 ax (—2)?=4. wRary a?+b9+2abaq ety +(a+b),

fee matqre: eqtas sty! ty Sa eT CONN AIet Tex

atyqae caateca s ]



43. farm sata saiiians Series

oF YBCST aay Wsy Sat way Fat mate aqease fay

SCATSS BEATE MAR Vayey say faqis Gentes fatve creta

weary! faray Seteatefa cee |

Berea 14

Swi. 1. Find the rationalising factor of Rix S/y,

Wl FH, Ye a 29a oR Yy a ye=b.

Asaie ane aiPr—(a—b),

ACF UTE p 6 GEA A, AY. Gn VW, BWA a” Gb" GEBE yay Bez,

ABI a” —" ay Pathe Pre BEA |

MUTT CH-CHlH AHI CHG 31 facaiy afer] ews al cea,

a"—b" aif a—b wai fare t
- @"—bTM=(a—b)(aTM~ 1 +a" 2b-+ a" 3b? + + ah 2 4 br iy

AE A"—H” KUTA FA",

o. (a— byte (a®~1 +a" 2b+4+ a" 3p24.....- + ab"~? +57" !)

wal ed facq a"—b” ereae yqH RATE |

SBA, erica fiche sat fears Sertys

mg?) 4 gh 2h gr—3h2 4...... +ab”~2+4+5"-),

[ wR: Bcay Syed pe gata. He mn VM a” ZAR
aml REM CHA SIR BIN Fel peqaAA en, once

PQ og fe Sty SI Slorsy Bre Heyy erq | AT Fa, Spy

1 f
ge uty mer 8 aM =(s5)"=a29=xTM a UE ZAR,

“ a" TAH | SAAC b” TAG I |

Bw). 2. Find the rationalising factor of "/a+%/b 4 ani be,
1 1

RA SF, am=x VA ba=y , Wwe ANS B= x+y,

687, UF m 8 2-87 F, Hl. G. p BA, BF x? @ y” GELS yay,

VUE a? ty” WH Req |
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(i) p cate (even ) eBcqy x9 —y” ate x+y aay faster

BY AR GAT xP — yy? = (x tp y)(xP- 1 — Pr By py yo 2—yP-1)

RSI ACH | TCA, GAT x ylH xP— L— PA yp... pyyv-2— ye

aa Ot Sigrq OTeAE yA ERcVeE |

qGaq, anita facta sat fais Sanivs

(ii) op Ale facerte eg, Gea x? 4+ yp? sf x+y ata faster a7

N48 SYT XP + yP—( e+ y)(ePml— PF yt... —xy?~2 4 8-1),

facta Sah faqs Sens

mx P-L PH 24 a eeeaee — xy 24 yP},

wi. 8. Find the rationalising factor of J/2+ 2/8,

1

oe afi=2243%, ocr wrwa GER we 2 6 349
“1, WY), 8. 6.

i 1

NA SF, a=]? NF b=33 5 wmed{tq a&= (22) = 23 = 8B,

bo =. (38) = 9, BBGq a®, OF aa ah —d* arse ay |
aatd, a®—b® =(at+b)(a>—ath+a*b?2 —a@2b? + ab*— 55),

at+bay sat frre Santee

=x g>—qth+ 3h? —a?2b>+ab* —55,

J2-+ 3/8 aq facta sa frais Sats

= (23) —(22)4,34 + (28)9 (38)? —(2)2. (33)

+ (22).(33)*—(34)5

= 2! 22,33429 3%2 3422.3%—3%
= 4 J2—43/34+2 /2.2/)—643 v2.3/3—33/9.

Swi. 4. Find the rationalising factor of 3/9—2/3+1.

29—%/3+1=(99)—3?+1=39-33 41

= (33)2—33+1=4?—atl [ a=3° xfaay |
a? —a+ice atl al et Sfacq a2 +1 ay,

Bly OAT (38) 41 a1 3+1 yae ath ey,
facta sat Fare Cette —at1=f3+1.
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Gy. 5. Find the rationalising foctor of Jat Jb+ Jc.

(Jat Jb+ Jc)X( Jat Jb— Jc)
=( Jat /b)?—(/c)?=at+b—c+2 Jab.

OUT CHP VStq Sures fe fer es sfacy Jans Faye S77

UT! cHY UBS cy,

12 Jab+(atb—c)i{2 /ab—(a+b—c)}= 4ab —(a+b—c)?

3, BC] TAT |

wlaty, 2 Jab—(at+b—c)=2 /gh—a—bte

=(J/c)*@—( Ja— /b)?

=(Jce+ Ja~ Jb) Jo— Jat Jb)

facta Sah frame Ceates

=( Jat Jb— Je) Jb+ vom Jal Jam Jb+ Jc).

GWi. 6. Express : “- 2+ 4/8 with rational denominator.
2-3/3

Bee star Tae VafaPas alates ary Fat]

MUTT BI 2— 3ha3 ype le 4 an wry zaefaa
q. FI. @. 3.

a*®—b> =(a—b)(a?+ab+b?),

atta Say faye Seites=(2)? +233 +.(38),
GE AHS GIR FI 8 Tacs 4 Series atai ed sfyay vB

(24-3%)122+2.38 +(38)2}
(2—33)|22 4.2.38 4.(33)2}

_11483°+4.34_ 1148934449
s_ 3 5

[ Bala Cries Hersey cea doe Say Gates cyy |

aye aif=
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Exercise 11

1. Find the square root of :—

(a) 4146/3253 (b) 28—6 /3; (c) 42+ J/3) [C.U. 24]

(a4) V50— 748; (e) 175+ 147; (f) 10343 V7.

2. Find the square root of :—

(a) $(4x—3)+ /3x2—7x+2 (b) L+xt+ Jx84x44]1

(c) 1642 /15+4 /6+4./10 (d) 11—2 /6+6./2—4 /3

(ce) x—y+z24+2Vxz—yz:

8. Find the rationalising factors (9% faqase Soares) of :

(a) %/3+1 (b) J/3+%2 (c) 2/4+3/2+1

(dq) Jx+ Jy Jz.

4. Express with a rational denominator (yay <afapae

47 )t—

Y2+1 3- - 3/2

(@) 2-1 (0) 3492

J5 2

(c) J3+ vo—-2/2 (4) 3/9—Y34+1
5. Find the value of

a’ tabtb? hen a= METS and b= Mert,
a? — ab +b?’ JV2-1 J2+1

3 3 —_—

6. Show that (4+ J15)?+(4 J15)?=7 10.

3+ /5
7. Find the value of 22— y(15—5 ¥/5) correct to 2

places of decimals ( wing 98 wifas sae ata fats ea ) |

8. Find the simplest value of

JL V5+ M5+8 J(9—4 V5)HI

9. It (x+y)? + (y+z)'+(2+x)?=0, show that

(x+y +z)%=9(x5+y* +2°).

10. If x+x./3=10, find the value of x to 3 significant

figures,



( Simultaneous Quadratic Equations )

44, fears qeriea

( 98 sats ath )

Busan] 16

Swi. 1. Solve soe
xy=3

[ere atttay ] (x-ty)2==(x—y)2 +4 ey=(2)2 44x 3-16,

xty=+ J16= 44.

HAT, tt y=

aia:
( cary ) 2x = 6, x= 3, BET yo 4—3=1.

Sala, x+y=—4 |

_ * —y= 2)

( catm ) Qxe -2, xe =] wea p= —441-= —3.,

facta auitta Ba x-- 3 BYq] xm —]
y=1J y= —3 °

( fasta atta] siaa nileaq 2806 x= y 42

MAT LHI TT p+? fOSry HM sears aytFal MF (y+ 2)y =3,

a, y®+2y=3, 4, y?+2y-3=0,

a, (v+3)y-1)=0, - y=l a -3.

QTI, Afe y= 1 BI, BA aay HN GAG LECH x= 1423,

Slayz aie y= —3 oy, Seq aay qalaaqe vsc5 x= —342=—],

AUleta CSA *=3 | HAs, a1

(wR: oF anes ca cata HPeaay ARtytA wal aly |

RATS CHA MALT x 07 WA A CBtq HAT y-0g wy Os Hpsa

PBS Bay] WARS aBew ea Sea fafeaty aay Rm 387

ae aay HOS yaa Fe URRY AAP osE aa] Baz fafacgs ]

Swi. 2 Solve xty=7--(1), 22 +2y=17---(2),

AMT SAI-(1) SECS HB y= 7—x---(3),
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AM FAI (2)-9 y--aF Alla 7—x AASyl MV x2®+4+2(7—x)=17,

a, x?—2x—-3=0, 4, (x—3)(x+1)=0,

x=3 4 —1.

aR, x=3 RECH (3) RACE ME y= 7—3=4 ;

OF x=—] 2% 99 9) 39 y=7+1=8.

facta aateta ==3\ BYq], z=—1\
y=4 y= 8)

Gri. 38. Solve x +y = A nes
x24 y%7=—25 ee bees (2)

xty=7, 6. x==7—y------(3)

OBI, ANFAI-(2)H x-99 2 Ala AHEM AF (7—y)?2 + py? = 25,

a, 49—l4y+2y?=25, a, 2y?—14y+24=0,

a, y?—7y+12=0, U, (v—-3)y-4)=0, . p=3 a 4

y=3 Bbq (3) BCS NE x= 7-3 =4.

y= 4 5) ” 3 %) x=7—4=3,

facts ARtaty «= 4 RAI}, ==3\
y= 3 y=4)

Be. 4. Solve x? +xy=15----- (1)
sai) eu 53

ANF AI-(2) ECS MB y= x —1---(3), yar aB aly Bea

atead-(1) eas AB x? ta(x—-1)=15, H, 2x?-x—-15=0,

a, (x—3)(2x+5)=0, 2. x=3, ~3.

a= 3 Bry HM SII-(3) LETS WF y= 3-1 = 2 ;

x= —% 3 oy ty ry ” y= —§3+1l=—fF.

ATK BA x-=3 Bq], x= —2h \
yoe y= —3h °

1,11
Bw} 5 Solve ety [ Cc. U. 26 }

%+ y= =9+r(2)

<1) wBrs 8 2 tes wea | 25 rts x ty=9 ]
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(x—y)?=(x+ y)?—4xy=81—72=9, 2. x—y= 3.

METI, x+y=9

x—y=3 |

( cuts ) ax=12, x=6, Wate (2) BETS y= 9—6 = 3,
aay, x+y= 3 I

t—y=—3

(cuit ) 2x=6, “. #2=3, WU y= I—-3=—6,

yaa} Se 56}
6. Solve J 2+ /2=3, xty=10. [C.U.°38}

\

aay aR eI4 RRS HE ZAVR?
Vxy 2

10 _5 ,.,, _ y=

VW, Sxy=4, 2. xy=16,

ai, x(10—x)=16 [°° y=10—x ( 29 ATT SA VSTS ) |}

4, 10x«—x?=16, 41, x?7—10x+16=0,

a, (x—2)(x—-8)=0, . x=2 4 8.

OE 2 HNSII SECS x= 2 VEC y=8 He x=—8 SW y=2.

facta aatety x=2, y=8; Geq] x= 8, y= 2.

Vwi. 7. Solve ax? +by2=a+b--.--- 1)
xty=l1 eeveee (2y

[B. U. E. 63; C. U. 29]

xty=1, 7. y=l—x------(3)

CI (1)9 yaa aia L—x aqteat N18

ax2?+b(1—x)*=a+b, al, ax? +b—2bx-+b22—a—b=0,

ai, (a+b)x?—2bx—a=0,

20+ V4b? +4a(a+b)_ b+ Vb? +a72+ab

2(a+b) a+b

_b+ Va? +b? +ab_a¥ Va? +b? +ab
a+b a+b

at y=l—x=1
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Bw. 8. Solve x+y9= a+b, = @ +2= [c. U. 731 ]

xty=at+b, .. yaab_ x. ak ats PRON wars
atta we S+—P_=2, q, 2-142 1-0,

nm Speer wy Sh gene

, (2-2) -5-)=6
a—x=0, ea, ope

af” a—x=0 BY, FCA x=a VAR BAG yp=at+b—x=at+b—a=b.

1 - 1 =—= 1 1Bilatyzy aft a+b—x 0 RI, UCI x atb—x’

aj, x=atb—x AW, @x=at+b, ©. x=4(atb),

M8 SIT y=(atb)—x=(atb)—'(a+b)= kath).

facta rateta y= Seda), x= y= Math).

x— ro a 195)Bw. 9. Solve ~ = +35 1---(1), ob 1---(2). [C. U. °25}

ar ea Pa ae One
(%+ 2) +(1ye=2 Xl [ awe aMeatey ees J

x J ? ° x v(+2) 1, 2. 24 ead

ove, £421) can afi 2, xa
a b a

*_Y—] ids facatn #faay oy > oe y=0,
a b b

wea, F42=—1) ain fam *F=0, 1. 2=0,

~_¥ 1 ox facvin fa F=—2. p= de
a ob b

facta anteta x=a<=6 x=0 }} Aa, y=—bs
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Swi. 10. Solve! e422, & tee [C. U.°10]

obo -a ae)
(2)2+ (2—2)" ) =2x2 [ ane AMStey Coes |

2

a, (%-")'=0, - ¢—2=0.
x y x y

QCA, $40. cain faa me 2%e2 \r=a
Vv

a_b_ aa. facatt efant We 22 =2, yeh.
x y

facta aaivta x=a, y=.

3
Bel. 11. Solve xt 2= 2--(L)

ove ay (A. U. 1879]
ypl=—2---(2)

(1) BB¢S HF xy4+ 3= 2y-:-(3)

(2) BBG AIF xyp+3== —2x---(4)

(3) 9 (4) e&ce 9% Qy=—2x, a], ere

MTF (1) yay attr —x ania ve x +. =2.

qi, x®—3=2x, a, x2—2x—3=0,

a, (x-3)\*44+1D=0, . x=3 4, —1,

x= 3 Bbtm (5) e805 HF y= —
QR x= —] TFca (5) CES ae y=.

facta aateta x= 3 x= —]yaa} we, FETT}.

Bw}. 12. Solve x+y=3---(1), 2x? —Sxy+2y?=0---(2)

( C. U. 720}

HASAY (2) VECE 2x2? —Axy—xy+2y2=

a, (2x—y)(x—2y)=0, 2. 2x—y=0 Beal x —2y=0.

atq xty=3 catty Sfaa 3x=3, x=],

2x—y=0 y=3—-1=2;
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atata, xty=3) facain afar 3y=—3, 2. y=,
x—2y=0 Qs, x=—2Z,

facta autata x=1 s==Q
y=2) 7 ys]

Bw. 18. Solve xy+x+y=27- (1), 2+ += 52)

[C, U. 739 }

(2) eee ote EPR T a, AWety)=ay.

xq (1) RECS ait Ax+y)+(x+y)=27, a, 3(x+y)=27,
xty=9, 2. xyt+9=27((1) 88S), xy 18,

(x—y)? =(x-+y)? —4xy=81—72=9, 7) x—y= 43.

MFI, xt p=O Ot x—y= 43 Ok HPI GEG ATA saa

a8 x=6 | BAq] x= 3

y=3 y=6)°

Bw}. 14. Solve (2 tally t b= cb ()I
x+y=atb -++(2)

Sor Tw ath cart sfaai (2) eBrse ae

(x+a) +(y+b)=2(a+b)---(3).

ACA FI, xta=p MX ytb=q, Wats (3) @ (1) Wes AIF

pt+q=2(atb) at pg=c?.

“. (pq)? =(p+4)? —4pq=4 (a+b)? — 4c? =4(a-+b)? —c7}

. p= 42 a+b)?
24, p+q=2(a+b) -++(4)

SR p—q= £2 (a+b)? —c? (5)
(4) @ (5) cath @fanl 18 2Qp—2latbs V(a+b)? —c*}

p=atb+ \(a+b)#—o8

x-+a=atb+ Ja+b)2—c®, ©. x=b£ V(a+b)?—c?.

ataty (4) wecw (5) facait Siar 12

2q=2la+bF M(a+b)?—c?}

q=atbt J(a+b)?—c?,
yt+b=atbF Math)? =?

y=aF Ja+b)2?—c?.

z=b+ Jato) =—o%, y=aFt VatbP—e.

[C. U. "30 }

—
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(2) 2—Detth.....Gw). 15. Solve 5x—2y=0---(1), x3 5330 (2)

[ C. U. *50 ]

(1) eco TF 5x=2y x2? 2 AY?
5’ 25

3 5 _il 75 5 _11

55

55 _1l 2 @__ 99 X 20 |
41, dy? 20° ai, 44y?=55x20, a. » =a 25,

y= $5 WG, neal x £5m $2

x=2 x=—2facta aatata mast “Ya 5 }

Gel. 16. Solve x+y=5---- (1), x2 + y? =8xy------(2)

[C. U. 7°17]

xty=5, 2. x®+y2+2xy=25 ( af ofan )

ai, Sxyt2xy=—25 [5 x® 4+ y*?=—B8xy J

41, lOxy=25, I, xy=38.

(x—y)?=(x+y)? —4ey=5*?*—4xK§=—15.

x—y=t J15 eaceee (3)

awcd (1) 9 (3) cain sian M8 2x=—54 15, 7. x=4(5+ ./15)

03s (1) Bes (3) facaty Sfaai HF 29=— 54% S15, -. p= d(5F /15).

facea aateta x=35(5+4 /15), y= 3(5F JIB).

Ge}. 17. Solve (a—b)x+(a+b)y=at+b---(1) and

OB 2g use+(2) [C.U. 32]
x y

(1) eBvs HN (a+b) y=(a+b)—(a—b)x----- (3)

(2) RRtG NR bx +ay=2axy, Sela Gor ywcy (a+b) few a4
faa 18 b(a+b)x+ala+b)y=2a(a+b)xy,

ai, b(a+b)x+a{(a+b)—(a—b)x}=2af(a+b)—(a—b)x}x

[ (a+b) yang ata aareay J,
a, abx-+b?x+ ala+b)—a*x+abx

=24*x +2abx—2a(a—b)x?,
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neai, 2ala—b)x? +(b®—3a?)x+alat+b)=0 [ eteq siya )

aj, 2ala—b)x? —(a* —b?)x—2a?x+a(a+b)=0,

al, (a—b)x{2ax—(a+b)}—af2ax—(a+b)}=0,

ai, {2ax—(a+b)}{(a—b)x—a}=0,

cee HIXq}, (a—b)x —-a=0,

xe at » NII,
2a

af? x= ate Ux, Sq (3) SScs NB

a+b 4-5 oy a— a—batb_ =]— a—b _atb

a+b ato a+b 3a Qa 2a’

afi x= —S RY, Bry (3) ecw MH

—b a a _ b

=1— aib abo 1— a+b a+b
a+b - _ O-

2a ' WNT, 2= a = ato
Bw). 18. Solve x¥ =y?----- 1)

y?4 = x* cannes (2)

[ B. U. E. 63; C. U. °41, °45 j

4 a, w

y=

facta yateta x= y=

(2) BBG AB (y2)M=x*, 2. (1) RVTS NS x” = 3,

al, (x¥)¥ =(y?)¥, a (x) =x", 7 pea, 2. y= 42.
af" y= 2 Sy, Gtq (1) BSCS NS x2=— 22, -. xe $2.

Uy y= —2 UH, GF (1) BCS NF (x)- 2 =(—2)? = 4,

1 .
a, zat, qT, x?=4, oe xoth,

facts anteta x= +2, y=2 ; Wa, x= +), y= —2,

Bw. 19. Solve x¥=y*---(1), x=2y--(2). [C. U. 35]

2y=x, 6. (2y)*= xv ey?=y?¥=(y*)”,
=2y, a, y?—2y=0, a, x(y—2)=0, .. y=0, 2.

uly y=0 Bu, Bra (2) RRS NF x=0 ;

aff y=2 Us, BI(2) 2g HEANXAH4,

facta watety x=0, y= 0 ; MEA, x= 4, y=2,
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Buy. 20. Solve 8.27¥= 44... (1), 97.37" =y--(2) [C.U, °423

(1) BBcw MF 23x Q7%— 22, ay, Q3ItwvQ2y

3-+xy=2y---(3).

(2) BETS aC 3 383° = 3-9, ai, Bretey 3-3

2x+xy=—3---(4)

(3) Race (4) facut sfgay a8 3—2x=2y+3, Wi, —x=y~ (5),

LATA (3)G yo Bea —x Tle WF 3—22=—2x,

a, 2?—-2x—-3=0, 4, (x—3(xt+1)=0, «. xe 3, —t,

x=3 Sq (5) BBS ONG y= —3,

x=—] yy ” » Y=.

x= 3 x=—]facta aatata x= 3} aI, }

Bei. 21. Solve x34 y%=9---(1), x+y=3---(2). (CU. Te:

eet yP=9, 2. (x+y)3—3x9(x4+y)=9,

a, (3)?—3xy.3=9, A, 27—9xy=9, 2. xy=2,

‘© (x 9)? = (x+y)? —4xy=(3)?—4x2=1

x— y= $1---(3),

ata, (2) @ (3) RBCS AN,

x+y=3 . x+y= 3
(a) rel} sae (6) royal]

(a) BBCTG x=2, y= 1 wy (b) BETS x= 1, y= 2,

yi] yaa}
Swi. 22. Solve 234.4¥=128--(1) and 97+¥=2724...(2),

(1) VET ae Q3% 22u—97, qi, Q3e+y 97

3x +2y=7---(3),

(2) BBUSe NF BRA ZBIey xp Dy—3xy---(A),

facta aatata BYqy,

weT4, (3) BIG IB Qy=—_TZ—3x, y= #5),

7—3x
9

(4) RRCE ME 3xx =2x+(7—3x)=7—x,
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10.

Vi,

12,

14,

15,

16.

17,

18,
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aj, 2lx—9x?=—14—2x,

aj, 9x?—23x+14=0, a, 9x?—14x—9x+414- 0,

ai, (x—1)(9x—14)=0, . x=1, 4, yt.

(5) ERTS ate y=2, 4, é-
om —i14

aeaa, facts aatyta | * =3 } ayay, 7 \
y= Yrs

Exercise 12

Solve ( Haleta Sz) e—

x-+y=12, xy=35. 2. xby=7, x2+y?=29,

x+y=5, x?+2y—=13.

1 1 ae -
x+y=%, x po [C. U. °37 }

x? + y2=1, 3x 4+4y=5. [C. U. 722 }

x? +xy=28, x—y=1.

et Sy=2, xty=3. [ M. U. 1860 j

x2 t+ yy? =a, x+2y=1.

J2+/2 gr ety 10. fC. vu. }

x+4=1, y+ 2=25. [H.S. 63; C. U. 40]
¥y

1,110 1,1 4

ty 9 xy 3
3x—y=8, y?—8x=9. 138. x«?%+y7=41, xy=20.

2x2 +-3xy+4y? =24, x+39=7. [C. U. °16 ]

yt =4, y2=2", [ C. U. °43 3

epiad y4las. [C. U.'48 ]
y 2 x

37— QY, Hetutl a 257, [ C.U. ‘46 J

At == 2". (27)*¥=9""1,

Ele. M. (X)—Ia2
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19.

20.

21.

22.

28,

24,

25.

26,

27.

28.

30,

31.

32.

83.

Taxfts [ Exercise 12 ]

x? -+4-y2=b, x+2y=—1.

y?

+ = 18, x+y=x=12.

xi—yi=—218, x—y=2,

x2 + y2=74, xy=35,

Sit f2=%, xt y=13.
y x 6

$_5 il

ax" + by? =a+b, x+y=1,

1_1
y 2

K+ Y— /xy=7, x2 + y* + xy= 133.

x+y +xy=27, 7+

(x—a\(y—b)=ab, ~=.
ab

[ C. U.

[C.U.

{C.U.

{ C.U,

[C.U.

{ U. P. B.

{U.P.B

[C.U.

[ P.U.

{C U.

[C.U,

(x-+y)8 +2(x—y)3 =3(x? —y2)5, 2x—3y= 4,
[C.U.

19 ]

17 |

30

: 2]

"33 ]

47 |

‘51 |

29 ]

"49 J

‘51 |

"34 |

"49 J
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TRIGONOMETRY

[ facattfats |

Cl cata mfaaitta cays

ama eta tarot a Fere FATE cotta cotatgats

Trigonometrical ratios) Fea Atcatoa] Sq} weuice | cotAay wt

arifafecs catcta afamtd O° Recs 360° the Hataq oa catre fa

aatay ( Positive ) Real ace! fee afafafers cats cacotae

afaaters OAs MATT S AMA UTS CU-caty eatery VErw atez |

1. aTWs CFl4 ( Positive angle ) |

ACA FA, XOX’ MA YOY AAHCITeT AIT awstey o faa

com Sfaalcg! WA FA, OP AAavAt Getz oxay Bq aay

waza ZeCe Niwa Fih1 cy

fice cacy Sfetz fads
Y

- P F;
fere yfaal 07, sRaetca 2

Hayy Bela BA CW POP, NZ ‘Q
4 XOP, cHtd Bag wey y’ ;

He asp wate wacsts 7 ~Q x
vey Bel ate | Sha-fafhe /\~
feca atts efuq Sib) ca face | A
ita stata fats fice Y’

size yfqt] op, sweaty fox 1

SICH, BWA XOP. CHIP xatUs Facstd eWrrl Lat op cae

Size BfIa] FM: OP, 6 OP, Hails afar aotary eaiyy

aga ceti xoP, aq feq Aarsicdy afys fog oife aacate

qe, Sy ase xatys alga cata xop, Gera sfarqi op

afy atte wey ofan if agin oxng Hes faiae ax, wea othe

mTACBT4 A] 360°-3 Hala cHtA Berg sfarqt ayy aly op Leica
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aed says cataty FF wite Yani oa Sasi alta, Bra Cy

caters Vary seq Sle] ease sifs Ast a 360° We] FVST 8

ANAS |

Boag, cea cry cq facrstefafers ese nqacae] stata «az

eters cam afaal wigta yr wayia Bre Gat yan cy CHta

afaaicty cetd (angle of any magnitude) Gx7q_ sfarw AIA 1 ATE

Gay efor Si] ca fers cateq tera farars fers ( anti-clockwise )

afar Gog cottefay ease wer | 3

2. =amityes Cold ( Negative angle )| - \

(foal) aff op maacaey efor Sibi ce face catcq cae fice
( clockwise ) yfaai Baty ety Wayla ox VCS OG, BATA Aley,

Seq Berg xOQ, cBtalS MATS RCSA VA! 2 afSqre Tay

Sige yfars qifseery Harts ate gacsts, Ie cll ASS ca-cs la

afaaicry atta cold Soya sa |

qeaq, facsiifafes cots ca-caire afaaicry was aaigqae e

ATs Coy Sig VVcS Acq |

[ Raz 3 ytraara OP AIACAACF generating line 3 radius.

vector {v7 |

8. Quadrant (1% )1 gefe qaqtaay xox’ @ yoy’ wa%%

area o fayre cay sfaca ( foul cee ) sinceg Hawa ofa

faster foe vy ae aicass fasince ee wale ate (Quadrant)

awql watt XOY, YOX’, X’OY' wae Yoxcse yatery say, fasts,

SST @ HEY TH A TT

catty afaats Fee ate Aa eacR Siz ecw Fay awa

( fou 1 cRe ),

(i) catrefe, ATMS VAcq] ae Gtaeyy “faa

0° @ 90°ay AH VST Bata Sey ACW wales ey,

90° 6180, , » » fast, _,,

180° 6270°,, , 5 » Oemacw , ,,

270° 8 360,, » 5 » ESAT , ,,
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(ii) CULT OT MANNS CBr wae wletcws Waar

O° 6 —90° ay Yeas VAC Vtatat BHel atcw cays ekrg,

—-9P ¢~-180°,,, 5 » OSH aAtcw ,, -

—180° ¢ —270°,,, 4, 5, fasts aicw ,, »

— 270° 8 —360°,, ,, ” » Mey ace ,, yy

ate catre caicta afamts 750° ex, wee gfars EBrq cy, OP CaM

HAT HIATT OX VCS aaa feces al gFatq yal tye 30° cota

exag fare: stad, 750°=2x 360°+30°, zoats cay OP

AUG HL ATH Hays eBeq |

stata, afe cota cetera fants —1235° 24, wea Zfaics wera cy

OP CAA BSH ANH MaPYS BFcq | STAI, —1235°= —360° x 3-155",

Sats OP C&A] negative direction-4 41 3 44 ofa Ox Berzica

aifagia 14 Te —155° cata Garg sfariv~g | wWeaa, Gel Pela

artew State |

4. G@IttEaicey mata ai aettgys foes (signs) |

colag] cay escaq aaa fafeate ca xox’ @ YoY’ caatay

gg area o fayrs cay sfacy eofas aie] qpaica o Ekts

ox 6 OY qalaq yawsfacse yalys ( positive ) “4 Ox’ @ oY’

aay yaweface wise (negative ) Wa eH! Away, YAY

Biaf"es positive wa atafye

necative ; Bly X-WleHPY *

Scag He positive Mar AIC5A P

W% negative. \
\

‘ j

x ON, N’ O N a

h P

!facetsfafecae uF fray

caine fafy sa ey Va

ay yftamty op caNit

cU-caty MicHe WES al CHA P y’

ENTE ASS xaqtAs (positive) fou 2

“{qcS BBA LATA BG, «OOP AEN CH BAAS Bice ( Saray

BH 2 cee) way PNLOX. aRTE OPN AACsTA faguey
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OP, ON @ NP Bats BfVgy, Gite ay fae vatael oP afy

faoly Hew TT wz, PN'LOX’ BY, BWI oP 6 NP CATs 4a

ON’ ABs) RATA, BH cw ceqq oP xalys, fee on,

SHR PN, SOUT vtiga) ata, ost Thee cea PN ARE atta

ER |

RSA, AIT te Haw facstsfafes corsteatwefas vary |

feory tey c#2q sine SATs (Er) UAAF (ABM sin-ay MIDS

cosec’s 41a ), FE BT BHTwel| ays Wy Ae CFE

tan ( wate Bela wats cote ) xaigqe, fee wig ayatwefe,

atine 1 beet ate CHA cos (RAE GUty MIPS secs) LAWS,

fae aa watitofy aise |

okart ox Saaty RCS Bhieata oP caNte aaiae 7 atiae

Cl cHiaS HY Beeq SHH al cea, Gai cy aiew Bafas afsca

cre aRACA cetttentwafay aaiae a wttas fe (signs) fartfaw

RECA | 
¥

Vue HTH AO sin All

(All, sin, tan, cos), Sat. aex _( posi tive) — ( positive )
tan O cos XK

ao ae cattinats, faery ( positive ) ( positive )

C¥IF sin, SVT CFIA tan aA Y’

Dee Ac CHA cos HATH |
fou 3

[weae cx cHttigatwefa wine wletery scatasefis

MATS CEA caiag GHB cata wife Hacatcta cata wit we afzate

ate aiecy at sta MBq -gftamta sete (radius vector) ayt «F

ai wstfesaty qian grate Sixta yt waar fefaal ate | eats

SRA CBLTT BB Aacaty ees ata Lay caipelat

coterminal angles 404 wa n.360°+ 6 atal caiteface aart FF

RY ( n Aly cU-CH la Hes FLA] ) |
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Trigonometrical ratios of angles associated

with a given angle ¢

( eet fafee catcia nfgs neqe catinaces cotety~te )
5. oa ca-ceta att ( — 0) CRIEKA CUTTS fate

( fou 4aq aiqy form) aTq Ba, OP cael afGa Ho) cafes cates

wieta farare face yfaai ox wagia Bre OP Hagita aifig] xOP

cats Sey Shaq wa Sate ata o, Wat o cage watyei ataty

Wa FF, OP cea WET Fb1 ca few carry cas fers yfaxr ox

Sazig eects oP’ Bazita atfaal xop’ cate Taaq shay aq

LxoPp'= LXOP BBq | Boer, Lop’ cai atigqe adic acwcy

calafe eta —o.

otq, FNLXOX Bifqa PNT#® afes Fal Ge ca ops P’

fears cen sfaa |

Rcd, LNOF= LNOP’, ZPNO= ZP'NO ( HaCet{4 afar ),

a OP=oOP’, “. PON 6 P'ON Hacaih faguay Hing Uta |

qwoa, faye gety yay steely wala eh ce |

¥ i

Pp Po

La | ee: Nip, __-
Xx’ or g ; ; a X 7K G ; 8)

“ Pp’ f- A i

@) uu

x j (* p’
4 i :

N “4
‘ ty iy OY @ re |
oye . fy 2 pone
ak XE A

vf wi .

V . | J
ed VV lye '

Fil) Os)

fea 4

. —PN=P'N, 41 PN=—PN ( PN attye ), Ma

oP=op' (*S yffeala Cael OPTH AUS CATUF 491 BH) |
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—PN .FQ sin ——_, = = —SIn
WIN, (—6)= = Sa 6,

ON__ ON

OP’ op

p’ — Pptan (—g)=" Na PN_ tang,
ON ON

IHC SRCTT BITS Blew vB
cosec (—@)= —cosec 6,

sec (—@)-=sec 6,

cot (—6)=—cot 0. \
SD fox fearwe epfas ete aErtcy SRAASTA 2 w4Z

cETTP NS Alenl UEce |

[ HRT 2 o “utter cre fq 4(i)-9 oP Bet ATH ATSTY CHIH cos
‘8 GUI WISE sec yaya SETS | |

6. 6-F Cl-cBLA Aico (90°—6) CBITelA CHITTZAS |
Atel 9, OP CAN OX RECS xatys fers ( anti-clockwise )

cos (—9@)m.— ——==COSs @,

¥

| op’ vy
P|

co p i

ni’—.. “¥ yo NN “ae - xX
oe ay p?
¥ Ne

a ge , x

_4IM

Y—---. a Ny fs mm x" \ Ry N x
WOT

p | POe |
Y

ay Y iv
fea 5

Yea! ite LxXop--6 Betq sf¥t) aa SI, OP-F AUa
SIT Ms Aaa oF Bact yfaat ovea afes falas cEn
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90° calq ( Lxoy) bay asfeaty va fangs facw ( wets

clockwise ) yfaai wating] Lyop’=9 Saiq asfaqi Bets

LXOP’=:90°~—69 eBq |

OAT, XOX'AY SIZ PNG P'N' ay Ba aa yoy'aq Brg P'M

aq Bla | @RTd, ecers form Seq BPAY LxoP @ LYOP'ay

afzatd Hate |

ACSF (StH LPON= £4 MOP’

= LOP'N' ( *. OM |} P'N’ ),

3 OPN SG OP'N' FaCSiH fagaagy HsA7,

ON=P'N' (*faqted), PN-- ON’ (Afeaicd) Bat OP OP’,

Bata, ACSI Fors ON @ P'N' aes fEayS ( Cows yates 7

Sout ANTS ) a PNG ON’ ss HERTS |

. eo . , PN’
HBaAy, sin (90°—6)=sin Lxop’= -~ - ON7 =c0s 6,

OP OP

cos (90°—¢@)=cos Lxop'= ON. = PN_ gin 6,
OP OP

‘oe

tan (90°—6)=tan Lxop’= PN ON cot 6.
‘ ON PN

alata, oo Celera waissefre ATTA,

". cosec (90°—@)=sec 8,

sec (90°—6)=cosee 4,

cot (90°~--6)= tan @.

HRs atta (90°—6) @ 6 cate aviey aye 90° afaa Bocy

41g Ae cet ( complementary angles )t wxtta wa cry

CH, GER tama ae caer (i) VFA sine TIBI cosine-«7 HNtA

“a. fangivary faslata sine a@teafty cosinesy AY ey,

iii) asfSy tangent BAaba cotangentay Aa aa fatsheary

‘vice-versa ) fesvafea tangent 2tafea cotangentad Ay; aq

(iii) “sq secant wraey cosecantuy wala a faraycary

feShatty secant @vyfea cosecantay ata |
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7. 6-3 63 CBlA ACA (90° +6) CHILAN CHILANS |

Ua Fa, YFtaatay OP cat] ( radius vector ) OX Baetq srw

wae fire fam ceca o cots Beng @faay op Banca ahaa |

Sry Gal use fers atye we Harts yan] OP wees op’

waza wtfiy [ fom €(i)], Zee Lxop’=90°+0 eBay) oP

‘6 OP HF BaTateg Hata @ YATAS |

p’ |Y PY

! {290° ° \
ial _N Nba

X NO Nox ye! oF
Pe’

iy |

oy iti)

7 ¥ p’

| bag
N ON’ oe? nyFOTN ey oo

x | Ap Xx NRT >
P p’ P

Y Y’
Gil) (Wy)

fou 6

P OP’ etre xox’ug Sry attSry PN @ P/N’ BY Bla] BBq I

QR, ATIF ftq Por’ Harsl4 Berxty LPON © LP'ON' “4

Kae Gs AUSie, Wate LPON=SC°— LP’ON'= LOF'N’, BSS,

PON 6 P'ON' fageay H4aq i 2. ON SPN BOHY NOVI AR

FN @CN SHat qeacag aReayata Hate | |

tats, ecw form ON 6 P/N'ay HAE BS ( HITT TY WHT}

wa PN ON’ Aa~y faaDs foetafae, adie P’N’'= +ON aX

ON’= —PN,
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Bsoq, sin (90°+6)=sin 2 xop’= PIN’ = ONL cos 6.
OP’ OP

cos (90°+-@)=cos LxOp’= ON. —PN _ sin 0,
OP

tan .$0°+6)=tan LxoP’= PIN ON = —cot 0.
ON’ = - PN

ataty, weicga acalaaefae aqI,

.. cosec (90°+ 6)=sec 6,

sec (90°+6)=—cosec 6.

cot (90°+6)=—tan 6.

8. 6-4 ce cata ATA (180°— 6) CHITA CHI MAIS |

Uy FY, OP cae] OX Baga were xargs fers yeni eters

go cate Gay afaal op waaay ata! State wa FI, OP cad

, p Vvf |" ,. h | P
Pe] 12 dy |

YN Ye NX EN SOD UN YX
. |yY 

t

oO” «ie

‘! |N/ Op iF ra ripe i
» \ + Vor ' ; eex | J [\ | as vy, NP X

“ y

eo! y y |?
Lee 

y"

Gi) (iv)

Sq 7

Ox wayia BErwe xatas fers yan ox’ sazica aifaa ( adic

2 HIsIT4 a 180° yfani) Aaain Ox’ eecw farsTwe furs 6 c¥ts

afaa, op’ waxica aiff Ezice Lxop wa Lx’or’ *featc4

aM fee vqnmizg faxes Saye wit, aia qlay @ wigs

BER! Beas, / xoP’=180°—6 Bai oOP'ts oFay Ala BfaH

PSP’ BBTB xox’aq SIA Yeary PN PN’ AWAYS Sq |
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QE, ABs fe LPON=ZP'ON’ aft OP=oOP’, WSxt

PON @ PON Hacalh fagaay AIAN |

acsye fora on @ ON’ Rata foe tame faraie forge

@q. PN SPN’ Hata 8 HSE fSzYS |

ON’= — ON ae P'N’= -++ PN B8Tq |

BGI, sin (180°—9)=sin LXOP’=-—=-."=sin @,

ON’ —ON
cos (180°—6)=cos 4 xop’= —.= —__- = — cos 6,(180°—6) oN os

tan (180°—@)=tan 1 xoP’=__= —N = —tan 6.
Oo ON

alata, oo Saicra weatlseefe Hara,

cosec (180°—6)=cosec 6

sec (180°—@)= —sec 9

cot (180°—6)= —cot 6.

(weaz : 180°—9 6 9 ceiqay Aa 4-A% (supplementary),
Beas arca Bee wae catty caitigatsefay wea shew

cry Boca, WPA CatracRa (i) ata (sine ) gt aaa

ay, Gas forye, (ii) Tory carats ( cosine ) 9@ie Hala fax

aqmig frays fey was (iii) Seteey Brace (tangent) ge

aaa foe farais free 1]

Bwisad! sin 135°=sin (180°—45°)=sin 45°=-2
J2

cos 120°=cos (180°—60°)= —cos 60°= —}.

oF tan(x—TM)=—tan "=—tan 30°= - 1tan “= tan (x *) tan é tan 30 3

9. 6-9 C8-cola alta (180° +6) CHITHA CHITMNS |

Wa FF. OP HIAIX] ox Bawa sere aatye fers yfaw

acy o cela Garg sfaal op Hagia wifiy aq aca sq, te

age face BtTe 180° yan op’ Hagia (atts op-q afew uF
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saacaia OP-9 fangs fre ) aif! «Bene Lxor’=180°+6

eel OPTS OPyZ Aala
¥

afayi PS P’ BBS xx'ag e

S19 PN 'S P'N’ BY Sta | a)

NAS
ORTH, °. OP =OP wae 7 4

é

PON 8 PON AACS

_POoN=faaisty 2 P’ON’, “ 1s SON

SQaqay AAT | e’

Vaiery Bray qteafa Y’

wate | fea 8

P’N' = —PN, ON’=—ON @ OP’=OP,

GSA,

P'N’ _—PN .
180° = $] £XOP= —--.-m ----—-. smesin ( -+ 6)=sin On OP sin @

cos (180°+6)=cos Lxop'=2N a ON — cos 0
oP’ oP

tan (180°+6)=tan 4 xoOp’= P Ng PN__ PN. -tan @.
ON’ —ON ON

atata, Cary apse efee qata,

cosec (180°+6)= —cosec 6

sec (180°+6)=—sec 0

cot (180°+-6)=cot 6.

SPA tated: Awe 9° +e catcta ca caitineats fay

Sz BatrR Sie] eBcssF 180° +o catery cattianisefy faty

Fa} ATE |

sin (180°+6)=sin (90°+90°-+6) =cos (90°+6)=—sin 6,

cos (180°+6)=cos (90°+ 90°+ g) = —sin(90°+6)= —cos 6,

£2 tan (180°+ 6)=tan (90° +90°+6)=—cot (90°+6)=tan 6,

Sarthe

[URa: edit ceay os fim cream etaicg, Sete op

2uy ney wales op Bate vice atfecr ca feats fou ecq wie
BIA SA HUG | |
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Brieqd! sin 225°=sin (180°+45°) =—sin 45°= — iF

cos 240°==cos (180°+60°)= —cos 60°= —4.

10. (270°+6) CHITA CBIAMATS |

yc4q ate fom Sifam entfafey atetcar wcecas calttetiseta

fag saute face fase xtteatl ceata esrwrR :

sin (270° +6) =sin (180° + 90° + 6) = —sin (90°+6)= —cos 9,

cos (270° +6) =cos (180°+ 90° + 6)= —cos (90°+6)

= —(—sin 6)=sin 6,\

tan (270° +6)= i re _ ~ cos O

GRCHA HIF RECS ANZ cosec (270° + 6)= —sec 0.
sec (270° +6)=cosec 6,

cot (270° +6)= — tan 6.

11. (360°+6) ¢ (n.360°+ 6) Catt afay CHEATS |

ocd aml Baty ca farstafafse catd Srtteay Awa yftrTta

44% oP (radius vector ) ct-c#ta cat @ StH SSH aiecy ca

wmaeica (OP) aifaa, Gel aie wees Atre OF a astfes yt ate

( afte, afm 360° a1 state cata efree n.360° cst) cacy era

Sel dase Bey yt Waetca ( PT HLS ) falfqw eecq | qs,

Ray carrey cotta nsehy arta 6 Hafseye Vaca |

qsat, sin (360°+ 6)=sin @

cos (860°+6)=cos 6

tan (360°+ 9)=tan 0.

aiqtq, sin (860°—6)=sin (—9)=—sin 6

cos (360°—@)= cos (—9)=cos 6

tan (360°—6)=tan (—0’= —tan 9, @srtfe |

aietad Wa SiCd qa ate can ale ce-cata vatas a ays

BAS ALA VA, BE n.360° £0 ( a 2anteo ) caicra catsiyatwata

+6 catety cette afar Antal ota |

—cot 6.
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12. fany: « 4Se ca frataeth stem Fate cas aece
aca aifeata ww safe fara eai ace ita ae]

(a) oafe 90 festa ca-cata cots efitecey afew + 3
— foe HT RUS tics, wa catttatiseta siaty ofgafSs aR

al ( wets HeaP Ha, SH oH, Bornf—e atfeca)s eters fox
(sign) fateaa wa ore werets xfer ye cate cai Ate

(quadrant) Safes Stel fax sfani “All, sin, tan, cos” faaatantea

foe ofa fata siaca |

(6) oafe 90 fuata ca cata facera efteceg afew +
a — foe UN MTS Mrs, Ba catatertoefh stfAafew eR

Calis HBae catia, catasae aida, Sortie eBca) 1 Stetewa

peafa fara-(a)a we fata sfare |

Brieqeater) 1

Bw). 1. Find the values of (i) sin 480°, (ii) cos 405°

‘iit) tan ( ~1485°) and (iv) cot 1410°.

(i) weattra 480°= 5 x 90° +30".

atica 90°-4 efrsafe (5) facany, ©. cetrtyaits afyafeu

wera HMR sin Bl cos Vetai Stats, 480° cats fasta ottey

wags afaey sin-4y SS es BEC |

sin 480°=sin (5 X90°+30°)=cos 30° = ve

(ii) 403°=5 x 90°—45°, aaica 90°49 oftee facaty zexty

cartes afsafes sea cos-a% Bla sin Beal aly 405°

cary ateq atcw wafes afaal Sats cos eatyy Vera |

cos 405°= cos (5x 90°—45°)= sin 1S=- i

Git) ‘tan ( -6)=—tan 6,

tan (—1485°)= —tan 1485°

aT4, =1485°=16.90°4+45°, anita 90°9 efise 16 cats

RA wate cattigans afaafes era ali ate, 1485° cota

ary ontee RaPes afaay Betz tan eatwas FC |

tan (—1485°) = —tan (1485°)= —tan (16.90° +45")

=—tan 45°=—1.
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(iv) 1410°--16.90°—30°, «atta 90-3 eftse cate afaz:

caitirns afyafes eecq ay wa, 1410° cata vet ace aafys

afaal Getz cot atigae vezq |

cot 1410°=cct (16.90°—30°)= —cot 30°= — ,/3.

Bw. 2. Find the sine, cosine and tangent of the following
angles: (a) 180°, (6) 270°, (c) az.

(a) °* sin (180°—6)=sin 6,

. sin (180°—0°)=sin 0° [ 6= 0° efaay J

sin 180°=sin 0°=0.

alafz, °° cos (180°—e)=—cos @,

. cos (180°—0°)=—cos 0° [ 6=0° «fax j

cos 180°= —cos 0° = —1,

sin 180°. 0

os 180° —1~

(b) °s sin 070" 401m —cos 6.
sin 270°=—cos 0° [ 6=0° 4faxi |

QTAF, tan 180°=

=—],

BYACA cos 270°=cos (270°+0°)=sin 0°= 0,

. 7o°= sin 270" 1ax tan 270 = cos 270° 0 oO,

(c) 2a=2x180°=360'

sin (360°+6)=sin @

sin (360°+0°)=sin 0° [ 6=0° «faa |

.. sin 2x=sin 360°=sin 0°=:0,

B_PHeA cos 360°=cos 0°= 1,

tan 360° atin 0 —0_9,
os0° 1

Swi. 3. Find the smallest positive coterminal angle and

the value of cct +

[ cot aa aq age Gata afew MBE Aatrauifafee

( coterminal ) FAVA arias cats fatx sz |
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a 2x 360°+45° [29260]

The coterminal angle= 45° a 7

wrlata, cot we =cot (2 260°+ 45°}= cot 45°= 1,

@wi. 4. Find the value of

3 cos 270° sec 180°-+2 cosec 90° - cos 36t°.”

awe waf{=—3xsin 0°x —. get ex cosec 90°— cas 0”

= 3x0x—) 42x 1-1-042-1=1.

Bei. 5. Fird all the angles numerically ( ateratta ) less

than 360° which satisfy the equation sin A= — }.

4=sin 30°,

oe —}=—sin 30° ;

BNA, 360° CAF) CHIE CA HBA CHU sine=—sin 30°, cHP

cHinafat aga xq wECq |

aed, sin (—30°)=—sin 30°:::--: (1)

@ia'g, sin (180°—30°)=sin 30",

41, sin 150°=sin 30°

”. sin (—150°)=—sin 150°= — sin 30°--:--- (2)

aaa, sin (180°+30°)= —sin 30°,

a, sin 210°= —sin 30°----: (3).

alata, sin (32¢0°—30°)=—sin 30°,

ql, sin 330°=— sin 30°-:-- ‘4)

A= —30°, —150°, 210° ¢ 330°.

Bw. 6. Prove that

sin 420° cos 390°+co: (— 300°) sin (—320-5= 1,

atye%= sin (360°+- 60°) cos (360°+30°)

-+cos (—360°+60°) sin (—360°+ 30°)

=sin 60° cos 30°+ cos 60° sin 30°

J3 J/3,1,1_3,1

= Ko too ata
Ele, M. (X)—13
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Be}. 7. Express the fullowing in terms of the ratios of a

posit:ve angle less than 45°.

[45° WCU PRITAM caltinates aay a7: J

(i) tan (—1385°) and (ii) cos 294.

meq, (i) tan {—1385°)=tan (—4 x 360° +55°)=tan 55°

=tan (90°—35°)=cot 35°,

(ii) cos 294°=cos (3 x 90°+24°)=sin 24°,

cos 255° +tan 285°
Ge|. 8. Find the simplest value of ~ St 165°osia 376°

cos 255° +tan 285’ __cos en—15"\4 tan (270° + 15°)
cot 165°—sin 375° cot (18U0°— 15°) —sin (360°+ 15")

— sin 15°—cot 15°

cor 15°- sin 15°

Gywj. 2% If tan e=—4,, find sin 6 and cos 6.

matra tan 6-9 AA ADS TOMA O-F Maca fasky view qeay

ppd ate ways! | [ fom Afem 7 |

fasts vice SFT ON ATS was AY PN HATHS,

ON= —5 4a PN=12.

OP= Jepn2+0On?= J12% +(—5)?= /169=13.

. FN 12 ON 5
98.44, sin @= — = 442 cos O=

13 oe 43

atata, Sr aieH SFA ON’ KAAS GA AW PN’ atiys |

ON =5 aat PN’ =—12 942 AYO? =OpP=13.

PIN le ON’ 5
= et pee ee

sin 6 op B 4 cos a5

QSaRa, sin b= +! 5 4% cos O= “1

Bw, 10. Prove that cos? - 4 tein? 4 * sin?

tsin® F=2

qiy*=cos” 3 tsin? (= -4 +sin? (=+7)+ sin? (2x “4
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=(cos *) +(sin ") +(—sin *) +(- sin yy

=(cos i) +3 sin? i=(—) +3( 5)" =5+3=2.

Gwi. 11. If tan 0 =yy and cos 6 is negative, find the value
sin 9+cos (— 4)

of ec (6) +tan 6"
tand=y5, .. sec?9=1+tan’?o=1+ 77, =439,

secoO=+13. adit] < coso anys ( Weta ),

sec@=—}13, ~. cosd=—}i2.

QA sin 6=tan @X cos @= yy KX —}F = — Py.

_ 12O84, BG ath = sin @+cos A_ ys 18 5},
= eee

sec 9@+tan @ —13 +,
J

f Swi. 12. Solve for Q, giving all the possible values, when
1<9<360° : cos 6+ J3 sin 9=2. [ C. U. 1936 ]

[cos 6+ J/3 sin o6=2 aMsaae aatata sfaai o-a Aeta

wives faty sa; atta 0°<9<360°. ]

cos 6+ /3 sin 6=2,

a), cos @—2=— ,/3 sin 6,

41, cos*9—4 cos 6+4=3 sin?s=3(1—cos?6)

al, 4cos-@—4 cos 6+1=0,

a, (2cos@—1)?=0, 4, 2cos 6—1=0,

a, 2coso=l1, ©. cos@=s=cosE60", ©. o=60°.

aaitta cos o TALUS fan cata aay qaqa ost vice atfers

Aer! eo ataE wacsts acy afoyay oor ticw eifeca ay | oye AtIew

cos @= cos (360° —@)=cos (360°— 60°) = cos 300°, 3Sats 6=300°

vice aca, fee oF ate ee AA SI fas ST AL! ATA, watta

6-F Meaty vty 60° VFq 1 300° erica wae qateyz are |

Bw |. 13. Find the value of 6, lying between 0° and 360°

satisfying the equation 3(sec’6+tan?A)=5.

[ 0° ‘6 3€0°-% ayTaey 9-7 cata atre fa way

3(sec26+tan’o)=5 Aaysad fae va? |
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3(sec?6-+ tan?6)=5,

a, 3(1+tan?6+tan’@)=5, 4, 346 tan?6=5,

a, 6tan’6=2, 4, tan?6=}4, |. tan@=+ mA

HTS, UF tan = BY, Sta tan 6 AlAs Afar 6 aea aera

BSE WH RAPS Serq |

BeaI, tan o=-1 = tan 30° 4, tan (180°+30°)

6=30° a, 210°.

alaty, aff tan 6= 1 BY, BW tan o arias afaa o fasis
J/3

HUT! ST Hew APTS VEce |

REA, tan 6= —— = —tan 30°= tan (180°—30"),
a/

Bdq{=tan (360° —30°)

g=180°—30°, Bega, 360°—30°,

=150° 4, 330°

7 6-4 facta ata 30°, 150°, 210°, 330° eers ara |

Ow). 14. Evaluate (aia fata =a) sin {nz +(—1)" af where

” is any integer.

QUA n CHA COIS Ay facets Hayes A271 |

(1) aff n cow AYe Hedy] I, Sl Aly SY, n= 2p (p ca-cater

TS FT] +).

:. sin {na+(—1)" 7}=sin {2px-4(—1)2° *

=sin apx-+7) [ 2p cate afaay (—1)2"=1]

=sin%=
"6 2

(ii) ate nm facets qde Heyy] UE, wey WA FT n= 2pt°
( pca-cata Hare a7] ) |
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“sin {nx +(—1)*" = =sin {(2p +1)x 4+(—1)2"*1 =

=sin {2p +)a—7

= sin {2px +(2—7 )\=sin (x—}
6

1- #

=SIN - —=
6 2

| BGs 2p tl facety afan axtea (—1)22+1 = —1 |

Uw}. 15. If ABCD is a cyclic quadrilateral, show that

ran A+tan B+tan C+tan o=0.

FSE DYS cH FANS cattacagy wVP— ge aarats a1 180°,

A+c=-180°, 41, A=180°—c,

4% B+D=180°, a, B=180°—p.

4804, tan A+tan 8+tan C+tanD

=tan (180° —c)+tan (180° —bp)+tan C+tan D

=—tan C—tan 0+tan C+tan D=0.

Exercise 1

Find the smallest positive co-terminal angle and the value

af the expression :—

1. cos 420° 2. tan(—315°) 8. sec

[ faafafesefag sys vatae oppiaicaafafae cata 6 ata

‘fa @q:— 1. cos 420° 2. tan (—315°) 3. sec oo)

Find the value of :--

4 cot 585° 5, sin(—1215°) 6. cot (-"")

7. sin 960° 8. tan 675° 9. sec (—1575°)

‘0. cosec (—1470°) 11. tan 1200°

46 3x ba .‘2 < we _ 4 ~~ 0 a °osec (37 +7) 13. sin (—1125°)+cos (—1125°)
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44. cot 315°—cos (—240°)

0 16%cot 990°+ cos (= }

Prove that :—

15. cos (A—270°)=—sin A.

16. sin (780°) cos (390° ;—sin (330°) cos (—300°) =1.

17. cos (n%+6)=(- 1)" cos 6.

18 sin (5-6) sin (2-0) cot (5 +6)
ve =].

sin 6 cos @

19. Ifscc —"=—2 find sin 2%.
3 3

20. If cot p= —~+*,, find sin @.

21. Ifmn be an even integer, evaluate sin 6+sin (x+6)+

sin (2% +6)+---to n terms.

[ n cate HAS Hej] E804 sin G+sin (4+ 6)+ sin (22+6)+-:

cea n aH Ge ate fafa ez | |

Express in terms of ratios of positive angles less than 45° :

[ farfafaweface 45° are HUSA CATA CHINTAUNTS BT

Fz — J

22. tan 142° 23. cos (—930°) 24, sin a

25. Find all the angles numerically less than 360° which

satisfy the equation tan 9@=— /3.

[tan e=— J/3 qaeqats fae Sta GAY Aieeyaicay 360° By

HRYCZ 6-3 wa ef fade sq ij

26. What values between U° and 360° may 6 have if

sin 6= oa ?

[ aff sin e= < wx, Ba 0 S 360-9 acy O-3 fe fe ate

RECS AIT 7 |
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Solve for 6, giving all possible values, when 0°<6< 360° :-—

[ 0°<6<360° era facaa aM satefa agtyta Sfeai 6-3 Reta

aia ofa fata sq s— |

27. cot @+tan 0=2 sec 6. 28. sec ox,
a/

20. 2 sin?@+ cos 6=2. 30. sin 6+ /3 cos 6=2.

31. 2(sec?6 + sin?6)=5.

32. Ifnis any integer, find the values of :—

. at te . nX in a

(1) cos{nx+(—1)" 4 (ii) sin {F4+(—1) 7|

(iii) tan {nz 4+(—1)" “t

33. Find the values of A when,

(i) sina=— “2 and A lies ketween 180° ard 270°.

(i) tanA=— “9 and A lies between 270° and 36(.

(ii) sec A= /2 and 360 <A<450’.

34. An angle 6 lies between 270° and 36v", amd sin 6= —4,

find sec @,

' 6 cBtd 270° 6 36U°44 AaAwy wa sin @=—} eB sec 6

fafa Sz tJ

35. If cot 6=3 and sin @ is negative, find the value of

cot (—@) +corec 6
cos 8@+s1n (—6)

36. Simplify and evaluate, when 6=740°

x \

(3) sin ==) cot (26) cos (a=)were

tan (TM+6) tan (5 +6) sin (--6)

2

(7 }
Gi) sin(—@) en hn, _ £08

sin (*% +@) cot @ _ ( %sin \5t 6)
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37. In Aasc, show that sin ‘8+C) +sin (C +A) +sin(A+B)

=sin A+sin 8+sin C.

$8. ABCD isa quadrilateral ; prove that

tan $(A+3)+tan i(c+p)=0.,

39. If ABC be a triangle, find the value of

sin (A+B)+sin (@+¢)+sin (C+A) |

x . . ‘cos (F—c)+sin (2n—A\+sin (%+8)

Compound Angles

( Addition and Subtraction Formulas )

13. fast cai (Compound Angle )

oF ay weetfxe caida wa a aware aap fet cote

( Compound Angle ) 374 |

a}, ALS caf¥, A-B caty, A¢B+c cate Vai faa

Cate AIH Taloaia cHr |

14. Gygi. Ase xayse warrts oF. A+B<90° esrq

QU BI C4,

(1) sin (A+B)=sin A cos B+cos Asin B

was (2) cos (A+B)=cos A cos B—Sin A sin B

(1) aca 44, oftzata oT

HIACIA, ALY WIZ] OT RECS

xatye fare gfaay A cede

Hyd = TOT, «CHTY GUA

efam 413 Cay was fare

Sig6 afsy B catty AAA

T OT, cele Seay Sia | LA H

BH, LTOT,=At+tB 9

eee |

Q wN f

fea as 9

aaa: eframa caata oq ayia oT,-09 Bay cecata fey
P AG aa P BETS OT 8 OT, a9 BIZ attary Pa @e PM Ay ia |

Wlata M ay SECS OT @ PART GAZ ANETT MN 8 MR AW Ba |
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mad: ° MR @Ta, os RqarAY pa-ay B1y ay,

MR iiTOo, ~ LOMR=aslyy ZMON=A,

eyataZ, LOMR+ ZPMR=1 Aqel{= ZPMR+ ZRPM.

LMPR= ZOMR=A, |

GBT ANTS TN fage PO@ BWvs 8, sin (A+B)=sin Poa

P@_RO+PR_MN+PR/ ..

oP oP oP

_ MN, PR_MN OM, PR PM
_ + — = +. __

OP OP OM OP PM OP

=.$in A cos B+ Cos A sin B.

(2) [ qaca (Liam wea ate fafen facqa anata fafeca 1}

Bait: RM @ QT “se HAA pany Sq ay afay

2M || QN Qj OT.

ZLOMR = AbT8FZ LMON =A,

malty, LOMR+ £PMR=1 4yta{{= LPMR+ LRPM.

ZRPM= LOMR=A.

fe @ MN GSS Higa OTF BAI ay Afay] Ra |} MN.

O@ ON—Q@N

OP oP

MNQR B{yvsq RQ=MN |

#3T4 cos (A+B!=cos LPOQ=

w= ONTMRY-- Nar SST MR=AN |
OP

ON _MR_ON OV_MR PM
eee

OP OP OM OP PM OP

=cos A cos B—sin A sin B.

Uta: wf Bitiates a ea geib eas waste By, fay
Song ay 90° are, ByST al SF,

aa foufe feat etcq sini fox 109 \ ‘Ue
; FPNwuta RB | Wy /
SE QUE A EB CHIE TE \ > ’

Seid 4a] BBaice! A SB B CA-CalA 6"
wit eee Peas fox Gierq Bq ~~ oq ON 7

aay faq wwe, (cea aH caeti- fSa ax 10

aq gatas at attas (bealy Seas aBrs era ) |
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15. S02, ASB IMs VMs ER A> BBA ate

Fz C4,

(1) sin (A~—B8)=sin A cos B—cos A sin B

aa (2) cos (A—B)=cos A cos B+sin A sin B.

(1) wa 3, yfigaty OT ATACINY eay Hasty or vkrw

earas fers yfas a caieay Haly

TOT, Cold Gey sfaq aa

weacg fergie fece yfax B

catedy Auta TOT, cata Gary

afaq | Qsa2, LTOT,=A—B

ura |

wes way catty ory

BIgla OT, crate Gry cy-cata

fay Pp ata, Gey e8ts oT «€

OT ,-a¥ SIA alig7ny Pa e@e PM arbta! wats, M fay eeCE OF

6 afes ap-3 By aetaTy MN @ MR AR Bia |

BAIS “5 CAAKMR aBE AIA RA-0F SAF Hy,

MR ff Oa,

LT,MR=8y7a% ZMON=A.

wigs, LMPR+ ZPMR=J1 Aqwa{t{= ZPMR+ ZT, MR,

LMPR= LT,MR=A.

MHI, AACS fag POS LECT Ale

sin (A~B)=sin LPOa: ha ROTPR
OP OP

_MN—PR_..
=

—MN_ PR MN OM __PR PM
—_— Sa —

OP OP OM OP PM oP

RQ@= MN ]

= sin A COS B— Cos A 81N B.

(2) [ aera (1)0q aza ofa fafen facaa erat fafeca | f

GIs Fasga siz mr € oa #y afegi MR Il 0.
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ZTyMR=8Rat LMON=A, alata, ZPMR+ ZMPR

=] 4ivFi*4= LPMR+ ZLT,MR, . £MPR= Z2T,MR=A.

MN 8 RQ GSB OT coaty Sag ay afaai MY Ra.

CI cos (A—B)=cos £POa= Of = ON TNO
OP OP

ON+MR M
= [ °° MNOR BtywsyNe=MR J=S5+" iF

OP Op

ON OM,MR PM
=——, —- +—, —-=cos Acos B
Om’ oP tem’ OP +sin A sin B,

[ BR: Saray Sy Ae B VRS, A+B QS Haes{y
WAR] FAST OA A—B CABS X31 BFHUH! Ass ca-cata

afaatcta catd etre faqs fom Stfex Sacay gatas Saatwe

ead Say ara ( ashe canteface yaya a adiae foxes ates

BETS ) I

caiq fon al Sifeat Gacy antics waetea atetcas facay

aqtayeses ata Say areca Sagiwe | ca-cana afaats cHiety

AHS AS |

Wy FI, X=90' +A, WEA sin X=sin (9O'+A}=-cos A a%

cos X=cos (90°+A)=—sin A.

sin (X+B8)= sin{(90°-+A)+8}=sin{90°+(A+ B)}

==cos (A+ B)==cos Acos B—sin Asin B

=gsin X cos B+ Cos X sin B.

atatz, cos (X+B)= cos {90° +(A+B }=—sin (A+B)

= sin A cos B—cos A SIN B

=Cos X COS B=Sin X sin B.

Byary x= 90° +B fafaate 4 wa Ee amt eaj ata) stata,

X,=90 +x fafarte @ xzaay eats Say ate |

Slats, Way FAX=—A,

sin (X+B)=sin (—A+B)=sin{—(A—B)}= — sin (A—B)

= —(sin A cos B— cos A sin B)

=- —gsin A cos B+cos Asin B

= sin (— A) cos 8+ cos (—A) sin B

=sin X cos B+ 0s X sin B.
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SHY IAS SAY FA AH ca, Stty 2-99 Waefqe cy-cHty

ovfaaty cHtcts ATH TST |

asa, § Satiwafy afrmecq ass) Gaetfetcs Addition

Theorems 4 Subtraction Theorems 441 &% |

16. sfery wafnaicaa aaie:

wry. fm.1. Prove that sin (A+B) sin (A —B)

=sin2A—sin?B::::-: (i)

=CcOs"B—cos7A:::":: (it) \

mates sin (A+B) sin (A—B)

= (sin A cos B+ Cos A sin 8)/sin A cos B —cos A sin 8)

=sin?A cos®B—cos7A sin?B

= sin®a(i—sin’8)—(1—sin?A) sin’B

==sin2A—sin?A sin?8—sin28-+sin“A sin?B

= sin2A—sin?B---+" (i) [ oatfas eta |

=(1—cos?A)—(1—cos?B)

=c0S7B—COS7A++++ (ii).

wy. f. 2. Prove that cos (A+B) cos (A—B)

=cos?A— sin“B---(i)

=cos?a—sin?A-:-{ii).

miata: cos (A+B) cos (A—B)

=(cos A cos B—sin A sin B)(cos A cos B+sin A sin B)

=cos?A cos?B—sin?A sin?a

=cos?A (1—sin?a)—({1—cos?A) sin*a

=cos2A —sin*a---+* Gi) CL atatfts ebay J

=(1—sin2A)—(1—cos*B)

= 1—~sin?a—1+cos?B=cos’B—sin2A-**:: (ii).

. — tan Artan 8wry. fq. 8. Show that (i) tan (A+B 1—tan AtanB

tan A—tan BL

1+tan A tanB
(ii) tan (A—B)=
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e _ sin (A+B)
@tate: (i) tan (A+B)=———_ 5 (ALB)

_ sin A cos B+cOs A sin B

cos A cos B—sin AsinB

Sia AFA AT @ SACP cos A cos B Wai Sty fax} re,

sin A cos B, cos A sin. a

(A+B) = ©28 AcosB cos Acoas B_ tan A-+tan 8 B

cos Acos B__ sin A sin B ~ J—tan A tanB
cos A cos Os B cos A COS B

tan

B): _sin fA—B)__ _sin A cos 8B—cos A sin B

cos (A—&) COs AcosB+sin A sinB

FTI, Gl AHA AT 6 VATS cos Acos B UF) StH Slay ais.

sin A cos B8__cosA sin B

cos Acos B cos Acos B_ tan A—tan@

cos ACOSB, sin Asin B ~ 1 +tan A A tan E B
cos AcosB cosACOSB

Gi} tan (A—

tan (A—B)=

wry. fy. 4. Prove that (i) cot (A+B) =00t Acot B—1
cot B+cot s A

cot A cot e+1
ii) cot (A—8)=( ) = cot B- cot A

° cos (A+B)
maa: (i) cot (A+B)= sin (A+8)

_¢OS A cos B—sin A sin B

~~ sin A cos B+cos AsIn B

aaTI, Ul AWA AZ 9S SCF sin A sin B Wal StH Slay az

cos A cosB8_ sin Asin B

sin A sin 8 sin Asin A cot Acot 8-1cot (A+8)=— A
sin Acos B, cos A sin B cot B-+cota
ee a RS RENEE

sin Asin B SIN A Sin B

cos {A—B)_ cos A cos B8+sin A sinB

sin ‘A—B) sin Acos B—cosSAsinB
(i) cot (A—B)=

EH Gla ATHY AI e SIF sin A sin B AA SA Fan 11F

cos A cos B sin Asin B
a ee amen

sin A sin B sin A sin B__cot A cot B+1

sin A cos B__cos A sin B cot B—cota

sin Asin B sinA sin B

cot (A—B)=



206 farstafats

wy. fa. 5. Find the expansion ( fasfs fata #3 ) of

(i) sin (A+8+C)

(ii) cos (A+B8+C)

(iii) tan (A+B+C).

oRts, (1) sinfA+B8+C)=sin {(A+B)+C!}

= sin (A+B) cos C-+cos (A+8) sin C

=(sin A cos 8B+cos A sin 8) cos C

+(cos A cos 8—sin A sin B) sinc

=sin A cos 8 cos C+sin B cos C COSA |
+sin C cos A cos B—sin A sin & sin Cc,

[ USA) $s sin (A+8+c)-aq fasfscs ( expansionty )
cos A cos 8 cos C (tan A+tan 8+tan C—tan A tan B tan C)

HR BSiTF CHA ATA]

(ii) cos (A+B+C)=cos (A+ B)+Cc}

= cos (A+B) cos C—sin (A+B) sin C

=='cos A cos B— sin A sin B) cos ©

—(sin A cos B+ c08 A sin B) sin C

=cos A cOs B cos C—sin A sin 8 cos C

—sin A sin C cos B—sin B sin C cos A.

[We2AF2 cos (A+B4c)94 faefsce ( expansionte )
cos Acos 8 cosC(1l—tan Atan 8—tan Atan C—tan Btanc

9% MST CHA ATI |

(ii) tan (A+8+C)=tan {(A+B)+c}

tan (A+ea)+tanc

i—tan (A+s) canc

fan AtfanB deanc
l—tan AtansB

_ tan At+tan B

l—-tanAtanB

tan A+tan 8+tan C—tan AtanBtanc

l—tan AtanB

l—tan Atan B8—(tan A+tan8B)tanc

1—tan A tanB

_. tan A+tan B8+tan C--tanAtan Btanc

l—tan A tan B—tan A tan C—tan Btanc’

fanc

eneep

om
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(1) «@ wae ovaaq oaifacaq; tan (a+B+c)

_ sin (A+B+C)

cos (A+8+C)

cos (A+B +C)-47 expansion g8fp fafaca |

cosAcos@cosc fel Sit afacad tan (A+a+c)-aq Srycaz

atat fafa ssacq sin (A+e+c)

expansionf> feu! WtEcq |

(2) Scqa ants aitiates 4,5 a7 wyfee nares catety ATP
fasfsefaa (functions a{ expansions-4q4 ) 7¥facstafafos

1e7] atzt |

Sy. 1.

sin 75°=sin ao 80 = sin 45° cos 30’ +cos 45° sin 30°

—

ee

cos 75°=

Bwieasiaier 2

Find the value of sin 75°, cos 75°, and tan 75”.

— ed ee

J v3, 1 1, V3, 1 _ y3+1

v2 2 533 2y2'2y2 2/2"
cos (45°+30°)= cos 45° cos 20°—sin 45° sin 30°

_1 v3 1 1. ¥3_ 1 _ 3-1

tan 75 =

J2 2 v22— 2/2 2/2 2427
° °\ tan 45°+tan 30°

tan (45°+30 >) 1—tan 45° tan 30”

1 J3+1

ty ve _ v3 +1
J3-1 V3—-1a1- “1x7, B

Gey. 2.

_(/3 + DC V3 41)_ 442 /3_

~(73—-1y J3+1) 2

Find the value of tan 15°.

2+ /3.

tan 16°= tan (45°—30°) = 38 45°—tan 30°
1+tan 45° tan 30°

1-1 9 «=V3-1
= 3 — v3 _V3-1_ (V3=1)?_

141x
v3tl J341 (V3 41(V3—-)

V3 V3

BACT AT 8 BACH
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Bw}. 8. Find the value of sin (A—B), when sin a=? and

fin B=3

sinA=#, ©. cos A= V1l—sin2a= V1—,

= J DE= § ;

"’ sinB=;, .. cosB= V1l—sin’a= /1—5,_

= /t45=H3.
@Ftt, sin (A~-8)=sin A cos B—cosA sin B= 3 X $2—4#x +,

= 38 —20=18.
o& \

[MBAS es AR cosA=tt GR cosB=+}2 Bw, fee

BHI] OH CHE LATS afqafe avn athe | j

Swi. 4. Prove that tan (45 +a)= tien. “

tan (45°+ a)- tan 45° +tan aA _1+tanA (tan 45°13

1—tan 45° tan A l--tana

Swi. 5. Prove that tan (A+@) tan (A—B)= = in® A~sin’2

sin (A+B).sin (A—B)

cos (A+8).cos (A—8)

—~- sin”__ sin? A-sin*B (ay, fa 1862 CH ]

~ cos? A—sin7B

Bw. 6. Show that — cos 6+ sin &. - tan 52°.
os 6°—sin 6

cos 6°+:sin 6° = cos SI — 45°)+sin (51° ~— 45°)
= cos 51° cos 45°+sin 51° sin 45°+sin 51° cos 45°

—cos 51° sin 45”

=cos 51°, “ig tsin 51°, Jatin 51°, 5 ~cos 5)”. 45

=2 sin 51°. > = /2 sin 51°.

QHS AAs =

BPATA, cos 6°—sin 6 =cos (51°—45°)— sin (51° - 45°)

e:2 cos 51°. 5 J2 cos 51’.

. cos 6°- +sin 6°_ J2 sin 51°_ sin 51 =tan 51°,

cos6—sin6& w.2cos51° ” COS 51°
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\OWi. 7. Prove that cot A—cot 2A=cosec 2A,

cos A__cos 2A
cot A~—cot 2A=— ,

sin A sin 2A

Sin 2A cos A—cos 2A sin A_ sin (2A—A)

sin A sin 2A sin A sin 2A

sin A
. -FCOSs A,sin Asin24 sin 2A ec e

Bai. 8. Prove the identity ( BterP eae ez )

cos?A-+cos?(at2)+ cos*(a—S)=5. [ C. U. °33 }

ata = cos?A+ {cos (A+66°)t2 + feos (A—66°)}2

=cos*A+(cos A cos 60°—sin A sin €0°)2

+(cos A cos 60°+sin A sin €0°)2

==cos*A+(i cos A— /3
2

sin A)*+(% cos A+- sin A)?

=cos?A+2(} cos*A+? sin?A)

=cos?A+$ cos*A+ 3 sin?A= 3 cos?a+3 sin2a

= 8(cos*A+sin7A)=3 X 1=3.

Gel. 9. Prove that tan 10°+tan 35°+tan 10° tan 35°=1.

tan 10°+tan 35° ° ° .

—t = = 5°
1—tan10°tan 35°" (10°+35))=tan 45°=1,

.. tan 10°+tan 35°=1—tan 10° tan 35°,

tan 10°+tan 35°+tan 10° tan 35°=1.,

Bw. 10. If cos (A+B) sin (C+D)=cos (A—B8) sin (C—D),
show that cot A. cot B. cot C=cot D. [ C. U. 7°30]

cos (A+B) sin (C-+D)=cos (A—B) sin (C—D),

cos (A+B) _ sin (C—D)

cos (A—B) sin (C+D)’

cos (A+ B)-+cos (A—B)_sin (C—D)+sin (C+D)

cos (A+ B)—cos (A— B) sin (C—D)—sin (C+D)
[ By Comp. & Divi. }

Or,

2cosAcosB _ 2 sin C cos D
Or, ££08.4 cos S = -

—2 sin A sin B —2coscC sin D’

Ele. M. (X)—14
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cos Acos 8_ sin C cos 0D

sin A sinB cosC sin 0’
y

Or, cot Acot B=tan¢ cot p= S0f® |
cot C

-. cot Acot B cot C=cot D.

Bey. 11. If sin (A+8)=n sin (A—B) and if n~—lL,

—]1how that cot A= ”TM__SDOW a CoO nil

sin (A+B)=n sin (A—B),

cot B.

\

sin A cos B+ cos A sin B=n(sin A cos 8—cos A sih B),

Or, cos A sin 8+”n cos Asin B

=n sin Acos B—sin AcosB [ %#teq Sfay |

-Or, cos A sin B (1+7n)=sin A co3 B (n—1),

cos AsinB_n—Il1 _n~l
Or = or, cectAtan B= —-.

> sinAcosB n+)’ pou n+l?

1 n—l n—-l
Or, cot AX —-— =—— cot A= --- ~ cotB

cotB n+l’ n+l

~ Bey. 12. Show that if an angle x be divided into two

parts so that the ratio of the tangents of the parts is 2, the

difference x between the parts is given by the equation

1 [ A. U. 45!a i= .
sin eS - SIN &.

+1

( ufe « cattce ge mem fase Satz 2 ways tangent 53a

and

SHS LSI, VI AW Se ca, sin x=*—~ sin « AM Sgqy vFrs
A+]

QM WGC WEY x F19nl Ute J

RT SI, x CHT BGI m Bn,

one AS BBrs HB NM. 24.0.7),
tan n

m—n=x---(2) 4 mtn=x---(3).

tan m_4

BTS A—1 sin qe fan n ., SIN a fan m—tan n sin «
A+1 tan mia tan m+tann

tan n
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sin_m_sin n
cosm cosn .

= ——__-__-_—- —. sin (m+n . «=sinm sin n (m+n) | c=mtn |
cosm cos n

sin m cos n—cos m sin n

sin m cos n+cos m sinn

sin(m—n) ..
= gin (m+n) =sin (m—nsin (m+n) ) ( )
=gin Xx.

. sin (m+n)

Geri. 18. IfA+B=C, prove that

cos?A+cos?8 —2 cos A cos 8 cos C=sin2Cc.

ajay" = cos?A-+cos*B—2 cos A cos B cos (A+B)

5.

6.

[- c=a+B. ]

=cos*A-+cos?B—2 cos ACOs B X

(cos A cos B—sin A sin B)

=cos?A+cos?B—2 cos?A cos2B

+2 cos AcosBsin Asin B

=cos?A—cos7A cos?8-+cos?B—cos7A cos?B8

+2 cos A cos B sin A Sin B

= cos?A(1—cos?B) + cos?8(1—cos7A)

+2 cos A cos B sin A sinB

==cos?A sin?B+ cos?B sin“A

+2 cos AcOs B sin Asin B

=(cos A sin 8+ cos B sin A)* = {sin (A+8)}?=sin?Cc.

Exercise 2

Find the value of (i) sin (—15°), (it) cot 15",

(iii) tan (—75°).

Find the expansion ( favfs ) of sin (A—8+C)

. x

Find the value of sin 105°+cos 105°-++cos 1

If sin A=§, cos B=+73, find the value of cos (A+B).

If sin B=¢ and cos A= +r, find the value of sec (A+B).

If tan A=; and cot B= 3, find cot (A—B).

Prove the following identities ( Hcseafy aatd FF ) s—

7, 2 sin(?—0)=cos 6— V3 sin 6
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gs, 2 (A=B) _ cot B—cot A.
sin A sin B

9. cos A-+-cos (120°+A)+cos (120°—a)=0. [C. U. °53

X . {x \ . fx10. cos (3-8 6) cos (=—«)— sin (7-6) sin (?-«)

=sin (9+«)

-11. 2 cos (45°+A) cos (45°—A)=cos?A—sin?2A.

12 tan (* ;+0)= cos 6@+sin 6

" cos @—sin @

tan (2a«—#)+tan B
13. = 2x.

1—tan (2x—8) tan B fan es
+14. cos?A+cos?(120°—a)-+cos?(120°+A)= 3.

15. cos 69°22’ cos 9°22’+cos 80°38’ cos 20°38’=}.

16. cos 35°15’ sin 68°15'—cos 51°45’ sin 21°45'= }.

17. sin 36 cos 0—cos 36 sin 6=sin 26.

18. cot 2A+tan A=cosec 2A. [C. U. 747

19. tan 2A _ sec DA, 2Q. cos9 +sin 9 tan 54°,
cot cos 9 — sin9

7 _p\— sin 2A
2 tan (A+8)+tan (A—B) {x Sin®asin®5

22. sin (m+1)@, sin (m—1)9+ cos (m+1)6. cos (m— 116

=COS 26

23. cos 3(¢—6)—sin @. sin 3(¢+6)= cos 6. cos (¢+6..

24. tan?a—tan2a= "I". “AT sin’ “8. iC. U. 36
cos”A cos?B

25. tan (<-+8) tan (<—)—- IB A 8In “P|
cos*4—sin?p

26. tan 27°+tan 18°+tan 18° tan 27°=1.

Simplify :-—

27 sin (A—B) 4.sin (B—C) Sin (C~ A)
' sinAsinB sinBsinc sinCsinaA-

28, 14 2n/ATB) 4 sin (B-c) 4 Sin (C~ A)
cOs Acos®8 cosBcos C cosCcos A’

29. If sin x sin B—cos « cos 8+1=0,

show that 1+cot « tan 6=0. [C. U. 139)

80. IfA+B+C=2 and cos A=cos B cos C, show that

tan A=tan B+tan C. [C. U, 32:
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i31. If tan B=" SULA COS F
—n sin?« '

tan («—8)=(1—n) tan «. [P. U. °50]

32, If x sin (6+%«)=y sin (@ +8), show that

show that

_y sin Bx sin «

x COS 4—y cos 6

33. If A, B, C be the angles of a triangle, show that

sin?C=cos"A+cos?8+2 cosAcosBcosc. [C.U.'30]

[ cata fagrag caitefy a, B,C BBrq crete cy

sin®C=cos?A+cos*B +2 cos A cosB cos C. |

34. Prove geometrically the formula

cos (A+B) =cos Acos B—-sin Asin® where A is an
obtuse angle and B is acute. [C. U, '41]

[A wee vaCsty HR B VHC wey OTfAfSs attaics etate

*46% cos (A+B)=cos A cos B—sin Asin B |.

tan 6:

Transformation of Products and Sums

aTears cappen sary facaipecay waite vain ofyay arpa

4g Ua; Blas, cape way facainsarse esecay atatey aayt

Z4AY UY |

(7. Transformation of products into sums or differences

QIRHACS CAAT Al SBATCHR GLS ICA RABI | )

(1) cq otatfrs 14.615 aarmy cFce MF

sin A cos B+cOs A sin B=sin (A+B)---(i)

sin A cos B—Ccos A \ sin B=sin (A—B)---(i1)
ere horn AW aenenREREY rues ane

( cutst afin ) 2 sin A cos B=sin (A+B)+sin {A—B)
SiNs, (i) SBts (ii) faraty efany nz

2 cos A sin B=sin (A+ B—sin {A -B),

Saray wRacAy atoicey Als?) SP sine @ Sle cosine-a4¥

Weare Zee sines-aq Hae a qsawnacy aart sfacs fz |

(2) oc atutfae 14 6 15 sRteeH SECS NB

cos A cos B —sin A sin B=cos (A+B) ++ (iti)
cos A cos B+sin A sin B==cos ( A—B) --(iv) |

( caty fag ) 2 cos A cos B=cos {A+ B)+cos (A—B).

Rata, (iv) SECS (iii) facatn feat nz

2 sin A sin B=cos (A—8)—cos (A+B),
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ee ze geez Atetry (i) ZB cosines-4y Iwas FzH
cosines-9% CUAPARLY wae (ii) QB sines-aq SIsare GE

cosines SY SVAyqHCy AST ST AlW |

xe BPs farsa erataata: fara Mele warm cHeR Bea,

2sin A cos B=sin (A+B)+sin (A—B)::-(1)

2 cos A sin B= sin (A+B)—sin (A—B):--(2)

2 cos A cos B= cos (A+ 8)+cos (A—B)::-(3)

2 sin Asin B= cos (A—B)— cos (A+8):--(4)

[ MBAs aca atfeata wiaata ow yee Wy aa] BF

2 sin A cos B=sin (sum)+sin (difference)

2 cos A sin B=sin (sum)—sin (difference)

2 cos A cos B=cos (sum)+ cos (difference)

2 sin A sin B=cos (difference)— cos (sum)

ay sfaca crag waiecs aeafs difference was 974af sum.

Bv(eae 1. 2%sin LIA cos 5a

=sin (L1A+5a)+ sin (LLA—5a)

=sin 16A+sin 6A,

Cwisad 2. 2 cos 50 sin 86=sin (56+86)—sin (56— 86)

- =sin 136—sin (—36)

=sin 136+sin 36.

Gweteq 8. 2 cos 75° cos 15°

= cos (75 +15°)+ cos (75°— 15°)

=cos 90°+cos 60°=0+4= }.

Vvisqe 4: 2sin ee sin ?

— epg (90 70\_ 56, 76=cos (3 >} cos (5 +3)
= {cos(— 6)— cos €6}=cos 6—cos 6¢@.

18. Transformation of sums or differences into products

( CAtneey wea facainsacse Qa BisiLA est )

*” sin (A-++B)=sin A cos B+cos A sinB

a sin (A— B)=sin A cos B—Ccos A sin B

(cay @faat) sin (A+B)+sin (A—B)=2 sin A cos B(!
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HBF, WY FZA+B=C QR A—B=D;

BSL, =30 4a B=l_Pey ee

c

BEF (1) GETS WE sin C+sin D=2 sin cee cos =~ (I)

wiajq, oo) sin (A+8)—sin (A—B8)=2 cos A sin B---(2)

cos (A+B)+ cos (A—B)=2 cos A cos B «-(3)

sa cos (A+B)—cos (A—B)

=—{cos (A—B)—cos (A+B)}

=—2 sin A sin B=2 sin A sin (—B)-:-(4)

(2), (3) 6 (4)-4 A @ Bay Tt ARBAB

c+D. : C-—-D
~—— & D = —_ s _ _—.-- eesin C--sin 2 cos 5 in 5 (II)

cos C+cos D=-2 cos — cre cos (Til)

@& COs C—cos D=2 sin ae sin 2 —°.-(1V)

rca xe vifatpe facia acateaa) Sofa fics wera ch sy] oa s—

sin C+sin D~ 2 sin CTO cos... (L)
2 2

sin C~sin D=-2 cos oo sin <=.)

cos C+ cos D=2 cos oS? cos cP... -- (IIT)

cos C—cos D=2 sin oe sin °° - (IV)

(Mess cy yabew ay aa ca, SC? ay eB 5 © bates |

aca aifeata wiagty Gay aq ay s—

(i) Sum of two sines=2 sin ‘g sum) cos (4 diff.)

(ii) difference of two sines=2 cos (4 sum) sin (4 diff.)

(iii) sum of two cosines=2 cos (} sum) cos (% diff.)

(iv) difference of two cosines

=2 sin (} sum) sin (34 diff. reversed). |
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86 +66 80 ~660
> cos 3

=2 sin 79 cos @,

Bwieq4 2. sin 146 —sin 83=2 cos 146 +86 sin 146—8e
2 2

=2 cos 119 sin 3¢.

GFISad 8. cos 29+c0s 56=2 cos 26 +56 cos 28 —56
2 2

=2 COS 76 cos (- 4

=2 COS 76 cos 39
2 2

Bereqd 4. cos 75°—cos 15°=2 sin et > sin Pe

_=2 sin 45° sin (—30°)

== —2 sin 45° sin 30°

=~2x- 1h x te _1

CBe(sa74 1. sin 89+sin 69=2 sin

Vrieaiarery 8

Bry. 1. Prove that sin 20° sin 40° sin 60° sin 80°=+%.

[P. U. °42)

aay ®==sin 20° sin 40°.-¥?, sin 80° [ "sin 60° = x3 |

= v3 sin 20°.(2 sin 80° sin 4v°)

= v3 sin 20° {cos (89° —40°) —cos (30°+ 40°)

_ ‘ sin 20° {cos 40°—cos 120°

~ ~ sin 20° {cos 40°—(—})} [ -" cos 120°=—4} |
= we sin 20° (cos 40°+3)

_ V34 sin 20° cos 40°+ “2 sia 20°
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= x 2 sin 20° cos 40°40 sin 20°

= 2 {sin (20°-+40°) +sin (20°—40°)}-+ “3 sin 20°
ax: ‘ {sin 60°+sin (—26°)}+ _e sin 20°
= sta 20°) +9 sin 20°

-~3 “: .=a sin 20°+ “— sin 20°= =.

Be}. 2. Find the value of cos 89°+cos 49°—cos 20°.

ane atft—=2 cos BO FAO" co , 80° So -60s au

-=2 cos 60° cos 20°~—cos 20°=2 x } x cos 20°—cos 20°

=cos 20°—cos 20°=0.

Bey. 8. Show that cos 5°—sin 25°=sin 35°,

sin 25°=cos (90°—25’),

cos 5°—sin 25°=cos 5°—cos (90°—25°)

. 5°+65° 5 5°=cos 5°—cos 65°=2 sin + 65 sin - 6
2 2

= 2 sin 35° sin 30°=2 sin 35° 4 =sin 35°.

Bw. 4. Prove that cos?a+cos?(60°+A)-+ cos2(60° — A) = 8.

2 cos*A=cos"A+cos?A=cos*A+1~ sin7A

=cos Acos A~sin Asin A+ 1

= cos (A+A)+1=cos 2At 1,

we oR =4(14 cos 2A)+43fcos (L20°+ 24) +]}

+4{cos (120°—2A)+1}

= }{3+cos 2A+cos (120°4+-24)+cos (120°—2a)}

=3(3+cos 24+2 cos 120° cos 2A)

=4(34cos 2A+2x —§X cos 2A)

= }(3 +cos 2a—cos 2A)=§
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Bw}. 5. Show that sin A—sin B = cot At
cos B—cos A 2

2 cos AtB sin A—8 COs A+B
_ 2 2 _ a A+BT1514 95 = *--==———“_=cot “T-,
2 sin BTA gin AWB sin ATP e

2 2 2

Bw. 6. Prove that 22 Otsin 2o+sin 4o+sin 50 _, 3y

cos 6+cos 29+ cos 49+ cos 56

(sin 56+sin 6)+(sin 49+sin 20)

(cos 56+ cos @)+(cos 49+ cos 26)

_ < sin 36 cos 26+2 sin 36 cos 6

2 cos 39 cos 26-+2 cos 36 cos @

_.2 sin 364 (cos 29+ cos 6)_ sin 30 _

~ 2 cos 39 (cos 2@+cos @) cos 39

Owl. 7. Express

sin (B+C—A)+sin (C-+A—B)+sin (A+ B—C)—sin (AF+B4+C:

as the product of three sines.

[ Say gBw once ae cy QER race esac aai S831 |

aA =

ana atf\=2 sin C cos (B—A)+2 cos (A+B) sin (—C)

=2 sin C cos (@—A’—2 cos (A+B) sinc

= 2 sin C {cos (@—A)—cos (A+B)}

=2 sin C (2 sin B sin A‘=4 sin A sinB sin C,

Cry, 8. Express 4 cos x cos @ cos Y as the sum of fou.
cosines.

awe att =2 cos 4.2 cos 8 cos 7’

=2 cos « {cos (6+7)+cos (8—7)}

=2 cos « cos (B+%)+2 cos « cos (B—7)

=cos (4 +$8+7)+cos («a—B8- ”)+cos («+ 6—?)

+cos (4—B+)"

=cos (<+8-+7)+cos (B+Y—«)+cos («+8—7)

+cos (4—8 +7).
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Gw1. 9. If sin A=m sin B, prove that

A-~-B —_ +—_m—1,,,AtB
tan ——

2 m+i1 2

sin A=msinB, .”. sin A_. =
snB 1

sin | A—sin B_ m-1
ee C e Di ‘omp. & Div. "fa} sinA+tsinB m+l1’

2 cos *t8 sin A—58
2 2 _m—l1 A+B A—-B_m-l1

= 4, cot ——— tan -——= ——
2 si A+B A—B m+] 2 2 m+’

sin cos

2 2

A~B_m—1 1 =#=m-1 A+B

UW, tang mel cot A+8 m41 "8 37°
2

Cw. 10. aad aa can cate chcq faray facwiy vera
—Bfi A(cos At cos 2) (in. Atsin BY ox Wa Vttacy 2 cot®

cos A~cOsBsin A~—sin B

Feeay I BRC | [ P.U.'33]
HUT AAA

2cos*T8 cos*TBY" (2sin * 7% cos*78
é 2. 2 2

2 COs “3 sin “9 2 sin x Sin = 5

A~B )”
cos ——

- (cct Ay’ + 2

; sin (— “)
2

cos “78 .
=(cot Ase)" + 2

. — sin A—8
2

A 8B A—B n
(cot se) +( cot - 5)

—_ n

OEY n Uf" CHG (even) VI, SA (— cot 45 ®) ou vata

eta} (cot 458)" RECA, BAUS VA EG BPH =Z coe” “S—.
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stata, n fy facate (odd) x4, wea (—corA= =)" AnD Attys

vey —(cot A5) AFT AIT VF,

Toate Siq aes aif =O,

GM. 11. Ifsin 6+sin ¢=g and cos @+cos¢=b, show
that tan 97? = + 4—a*— —b?

2 az +h?

sin 6+sind=a, .. 2 sin ore cos OF =a \

Tala, *" cos 6+cosd=b, .. 2 cos 2% cos OF _4...(9;

aC] (1) @ (20g acta ae aBq] ots

. 6+ 6G-—¢d¢4 sin? 5" cos? 5 -+4 cos? O° cos? = —? == @Q?th2,

at, 4 cos? ?—*fin2O0+4 2 O+%\ _ a2COS 2 {sin 3 + cos 3 } a*+b?,

—¢q © . < ~a1, 4 cos? “Ss =a? +b [. ataeme Gy Bena,”

404, (4)ce 3 fen Sin Sfaay oy

tan? Ox? 4-27 —b? x 4 ~4-a?—b?

2 4 a?+b? = g2+ 52

tan hag [mad HE
a*+bh2 ©

Bwi.12. if ——* , prove thattan (et<)> tan edb) tan (6 ex +7)
x+y. v+zzy sin? (4B) sin? (6-1) +222 sin? (7 —)=0,

[ Pat. °45 ]
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ome MS VRE AE F= oe ee (1)

ytan (648)
z tan (6+7) (2)

z_.tan (6+?) |
x tan (O-+«) (3).

£4 (1) BETS comp, & div. Wal

sin (9+) , sin (6+68)

x+y_ tan (@+«)+tan (6+8)_ cos (@+4) cos (46+8)

x—-y tan (6+«4)—tan (6+f) sin (6+<)_ sin (6+8)

cos (6+) cos (@+ 8)

— Sin (6+<) cos (a+8)+cos (0+) sin (a+)

sin (6+4) cos (@+8)—cos (9+) sin (@+6)

_ sin ((6+4)+(6+86)}_ sin (29+4 +68)

sin (6+a)—(4+6)} sin (—8)

_sin (20-+4+8).sin («—A)
sin? («— 8)

{ Aq @ SIC sin (x—8) wig} 34 Signy 3
a? sin?(«— )=sin (26+a+4). sin («—8)

= }{cos (26+28)—cos (26+ 2«)}--+(4)

BHR (2) VVeS WE are sin?(f—2')

= 4f{cos (26+27)—cos (298-+28)}-:-(5)

Kae (3) BEcw HV 2% sin?(y—a)

= 4{cos (26-+2«)—cos (20+ 2y)}---(6)

aL (4), (5), (6) cath faa We

ays aqae=d x {0} =0

Exercise 3

Express the following as a sum or difference :—

L CAAT BW Swawmary asint Fz = |

1. 2sin 58 cos 26 2, 2cos 76 sin 8d

3. cos 50 cos 76 4. 2sin 3A sin (A+B)
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Express in the form of a product ( @teq ACY Spt FZ: )-

5. sin 80°+sin 40° 6. sin 39 —-sin 76

7. cos 7A+cos 3A 8. cos 7@—cos 99

Find the value of :—

9. cos 20°+cos 100°+cos 140°

10. sin 78°—sin 18°+cos 132°+ cos 3

11. cos 20° cos 40° cos 80°

12. /3 sin 20° sin 40° sin 80°

1 sin 75°—sin 15°

" cos 75°+cos 15°

Prove the following identities ( ncorefa aad eq: )—

14, Sin Otsin« 14, (6+)
' cos @-+cos « 9

sin 20+sin 30 0g
Cm ee EC

1 cos 26—cos 36 Ot 4

16. cos (F—0) + cos (F+0)— J/3 cos a

17. sin @ sin (5-0) sin (74 0)=} sin 39

cos (2A—3B8)-+cos 3B cot A18, as8 sin (2A—3B)+sin 3B

19. cos 95°+cos 25°= + (cos 10°+sin 10°)

Ox Ox _20. cos 6+cos ("= +6) +cos =< —@)=0

91 cos 10° —sin 10° _ tan 35°

cos 10°+sin 10°

22. sin®5¢@—sin°36=sin 88 sin 26

93 cos (A+8)—2 cos A+cos (A—B) = cot A

' sin (A+8)—2 sin A+sin (A~B)

24. cos 10’—sin 40°=sin 20°

25 sin 7A—sin 3A~—sin 5A+sin A
, ear ee ee = tan BA

cos 7A+cos 3A—cos 5A—cos A



26.

27.

28.

29.
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9 . of O% - of Ox 3
- 2¢ = Sf ee tiesin? 6+sin (“3 +0) +sin (S 6| 5

4 cos 9 cos (120°+6) cos (L20°—6)=cos 38

cos A+cos B+cos C+cos (A+8+C)

B+C CHA A+B :
x C08 ~5~ COS >" [A. U. *45]

Express sin 2A+sin 2B+sin 2c—sin 2)A+B+C) as

= 4 cos

che product of three sines ( feafS sineaa @rrqacy aalt Sq ) |

30.

31.

32,

33.

34.

Express 4 sin A cos B cos C as the sum of four sines,

If cosec A+sec A=cosec B+Sec B,

then tan A tan B==cot § (A+B). LP. U. °36]

Express sin (8+C—A)+sin (C+A—8)+sin (A+B—c)

—sin (A+8+C) as the product of three sines.

If cos A= cos B, show that

cot $(A+ ay=itt tan 4(B—A).

If cos Atcos B=4 and sinA+sin B=}, find the

value of tan §(A+8B).

3D.

36.

37.

88.

sin At+sin 3A+sin 5A+sin 7A
im plif 7 -FA+cos 7ASimplify cos A+cos 3A+ cos 5A+cos 7A

. LA. U. '48]

If sin 4+sin 8=4 and cos 4+cos f=},

show that tan $(<+/)=3.

lf sin A+sin B==a, and cos A+cos B=b, find the

—B
value of cot >

If x cos a+y sin *=k=-x cos f+y sin 8, prove that

x _ —~

cos a(a+8) sin 14+) cos 3(x—2)



Multiple Angles

(@ftes ca)

19. 2A CBI CBTUAIS ( Trigonometrical ratios o!

angle 2A )

A caitty wits ( multiple ) 2a CHG, stad 2a carafe a

cary feed) syacy 3a, 4a asfe cotqafare aface cae

TVA! MATT HIST catera cattinats fata Hecw wets.

ai CECH | \

(a) 4 atatfas eae ce, Ae BT CH CatA ow.

sin (A+B8)=sin A cos B+ cos A sin B zs

cos (A+8)=cos A cos B—sin A sin B.

OFT HEY VHBTS B= A xfgal 1

sin ZA=sin A cos A+cos A sin A=2 sin A cos A:--(1)

erate fasty zaehes B=a xfaay a8

cos 2A=CcOSs A. CoS A—Ssin A. sin A=cos? A~—sin? A+: (2)

=cos?A— (1 —cos?A)=2 cos?A—1++(3)

[ wea] (2) BCS ]= (1 —sin?a)—sin2a=1—2 sin?a---(4).

BELI, cos ZA=cos*A—sin?A=2 cos*a—]1=]—2 sin?

ea |

waxes s (3) 9 (4) ecw Www Shan Ae

1+cos 2A=2 cos7A::-(5), 4a. 1—cos 2A=2 sin2A---(6)

l—cos 2A_ 2 sin?A
S42. ——— = = tan?A.NOS, l+cos 2A 2cos7’A

_ tan A+tan B(b) {4 eats eaive cy tan (A+B) lctan A tare

A cot B—0%. cot (A+B) = COA cot B~1
cot B+cota |

ORY AIT VAPTS B= A AHI] 1

tan 2A= 2 tan A +0+(7)
1l—tan°A
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aiaia foots wars B= ofan oF

[W83s Ae B07 Cl CHta at cotery ae ( addition

formule ) Homey fra afaea aaifas weyty S wae eFra ae

Bcay -waefye a-93 cy cata ate fe EBrT | |

20. SA CTITNS CHITERIS ( Trigonometrical ratios of

angle 8A ).

cea yey eBCw ae

(i) sin 3A=sin \2A+A)=sin 2A cos A+cos 2A sin A
=2sin A cos A. cos A+(1—2 sin?A). sin «
= 2 Sin A COS”?A+sin A—2 sin3A

=2 sin A (1—sin?A)+sin A—2 sin3A
= 2 sin A—2 sin*A+sin A—2 sin’A
=- 3 sin A—4 sina,

RS14, sin SA=3 sin A— 4 sin3A.

(ii) cos 3A=cos (2A+A)=cos 2A cos A~ sin 2A sin A
==(2 cos*A—1) cos A—2 sin A cos A. sin ¢.

== 2 cos*A—cos A~ 2 sin?A cos A

==2 cos®"A—cos A—2(1—cos7A) cos A

= 4 cos?A—3 cos A.

WEL, cos 8A= 4 cos?A—8 cos A.

[ UR : GAY cwAy CTA CT sin 3A A cos 3A fadeaq xz
cos 2A8% aq aiece evyice, fee cos ZAaq wa 2 cos?a—1

#4 1—2 sin?a GES BETS ANA! ABag Geta cHla wae arecw

wera wie} fea sfaata ow aca ai fca ca, sineus wa fadeaa we

cos 2Aaq sine fal ata wae cosines aia f.ftxy aye cos CASE

cosine frat alate etBcs ea 1 J

(iii) tan 3A=tan (‘2A+A)= tan 2A+tan A
l—tan 2A tan A

_ 32 tan A +tanA 2 tan A+tan A tan°A

l—tan7A _ 1—tan7A

2 — 2A— 2A1—.2 tan A tan A l1—tan 2 ‘an

l1—tan7A 1—tan7A

3 tan A—tan°A
= 2

1—3 tan7A

Elc. M. (X)—15
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(iv) sin 2A @ cos 2AT& tan Aga afatca a ois | (C. UL 31]

sin 24=2 sin A cos a= Sin A Cos A
sin~A+ cos?A

[ °. sin?A +cos?A=] ]

2 sin A cos A
_ cos?A 2 ’= ns L 4 6 Bare cos2a Val BIN faa |

4.08

c2s"A COS"A

__ 2tanaA

l+tan?a

SHAAN AAs sin 2ZA=2 sin AcosA

= 25in as cos"A=2 tan A, cos?A
cos A

=? tan A, = = *tan A
“A ~ 1+ tan? A.

cos 2A =cos*A—sin2A=Cos2A—COSs7A, sin“A
COs’A

; . le —tan? "A —i—tan’A— 2 { ~ ZA ee

costA' fan A)= secz A ~ T+tan2A’

l was Saicqa -vaefacs aes atin qernirg agg Swe
Ca cStq TGS CHTCTIE carreaiwef a catcty cattiPaAtcs

Asm SAAT! gargs oar vagofa ferry aicgsarg | |

Beleatyiay 4

Gwj. 1. Express cos 44 in terms of sin yg

[cos 4X4 sing Wa asm sai |

cos 49=cos 2(\26)=1—2 sin?26=1 -2isin 29)?

==] —2i2 sin ¢ cos 6)?=1—8 sin?@ cos2¢

=1 ~-8 sin®9(1—sin?6) =1—8 sin?@4+8 sin‘*@.

Ge. 2 Ifsin A=, find the value of cos 2a.

cos 2A=1—2 sin"A=1—2X gh =a.

Sw). 8. Find tan A, when cos 24 =38,

1 -tan?A . L-—tan?A 25
cos 24= Oo.) 9 KL)

l+tan-A l+tan?a 24
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2 _49,
Sian2a 1 ( Comp, & Div. 43] ),

41, tan?A=,,, ©. tanA=

Bq. 4. If cos aq#, find the value of sin 3a.

cosA=%, .. siN A= /] —cos? A= J1—}é

= 9 =ivos =:
g%4, sin 3A=3 sin A~4 sin°a=3 x §—4(3)3

— pF =155.

Gai. 5. Prove that cos?(45°—@)—sin? (45°—6)=sin 29.
ayqywm=cos"A—sin2a [ A=45 —e “fay |

=cos 2A=cos 2 (45°—6@)=cos (90°—29)=sin 20.

Bi 6. Show that sin 86=8 sin 6 cos 6 cos 26 cos 46.

afqy7p=sin 89=sin 2(49)=—2 sin 49 cos 46

= 2.2 sin 26 cos 26. cos 49 [*" sin 46=2 sin 29 cos 26]

=2.2 2 sin @ cos @ cos 26 cos 49

[°. sin 26=2 sin 6 cos 6 }

= 8 sin 6 cos @ cos 2g cos 46.

Se}. 7. Prove that cos®a+sin®°aA=1—3 sin?A cos?A

=}(1+3 cos? 2a).

41q>{ 7% = (cos?A)? +(sin?a}$

=(cos"A +sin?A)\cos*A—cos?A sin?A+sin*ta)

=(cos*A—sin?A cos"A+sin*A,

[°. cos*?a+sin?a=I ]

=(cos?A+sin2A)?—3 sin?A cos?A

=1—3 sin? cos7a. [ atai{ys 2Bq |

=1—3x(}4 sin 2a)? [°° sin2aA=2 sin AcosA |

=]—3 sin?2a=1—32 (l—cos? 2ai=\+j cos? 2A

=] (1+8 cos? 2A).

Bei. 8. Show that cot g—tan 6=2 cot 2¢.

] __cot"@— 1 cot?6—l1
= @— =? <2 = 2 cot 2¢.

WATE = cot cot@ cota 2 cot @
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1—cos 26+sin 26
.9. Pro = J, 38°Ta rove that i+cos 264 sin 26 tan 6.[C.U. 738°

_ (L—cos 26)+sin 20

TR (1+ cos 26)-+-sin 26
_2 sin*@+sin 24

ener eet

2 cos26+sin 26 [ Wee 19, zE 5 86]

_ 2 8in’a+2 sin 6 cos @__2 sin 6 (sin 6+cos @)_ sin @

~ 2 cos@+2 sin 6 cos 6 2 cos 6 (cos @+sin 6) cos 6

=tan @.

Ow1.10. If tan o=*, find the value of x sin 26+ y bos 26

(B. H, U. °40°:

. tan g=~ a sin 6% ., y sin 6=x cos 6.
cos @ y

@4, x sin 26+y cos 26=2. x sin 6 cos 6+ y (1l~—2 sin’6

=2 sin 6. x cos 6-+y (1—2 sin’¢

=2y sin’6+y(1—2 sin?6,=

Vwi. 11. Prove that —— sec BA—I1_ tan 8a f ’ *

sec 4A—1 tan 2a’ ‘ B. HU. °57_

cos sci l—cos 8A cos 4A
WTR=—S _ cos 8A 1—cos 4A

cos 4A

_ 2 sin? 4a. cos 4A

cos 8A. 2 sin? 2A

2 sin 4A cos 4aXxs sin 4A__sin. SAL sin 4A

cos &A. 2 sin? 2A cos 8A 2 sin? 2A

=tan gaxe sin 2A cos 2A cos 2A
a stan BAX

2 sin? 2A sin 2A

=tan SA cot 2A=tan 8A 1 __tan BA
tan 2A tan 2A

Gv}. 12. Prove that tan 3A—tan 2A—tan A

=tan 3A tan 2A tan /»

aigy%=tan (2A+A)—tan 2A— tan A

_ tan 2A+tan A
—tan 2A—tan A~~ T—tan 2a tan A
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_tan 2A+tan A—tan 2A—tan A+‘tan 2A+tan A} tan 2A tan A
— ree

1l—tan 2AtanA

tan 2A+tan A
- tan 2A tan A=tan 3A tan 2A1—tan 2A tan A’ n 2a tan A.

Bw). 18. Show that cos?@+cos? («+9)

—2 cos « cos 6 cos (<+9) is independent of 6. [P.U. °46]

[ aaty sq cq Steg ates athe 9 face |

aeS atTM—=cos?6+(cos « cos @—sin « sin 6)?

—2 cos « cos 6 (cos « cos @—sin « sin @)

=cos?6+cos?« cos?9+sin*<x sin?9—-2 cos x cos @sin « sin 8

—2 cos? cos*6+2 cos X cos 6 sin % sin @

= cos?@—cos*x cos“6-+sin7« sin? 9#

= cos? 6 ~ cos? (1 — sin?) +sin?«(1—cos?@)

=cos?é@—cos*4+cos?6 sin=1+sia74—cas?9 sin?

=sin?«, 85) 6 faacns |

n

GH. 14. Prove that tan 26
tan 6

=(1+sec 24\(1+sec 270) 1+sec 276) »-(1+sec 276).

1 1 1+tan?6
99¢=14+-+_= = an’ ¢

I+sec I+ os 27 1 1—tan? 9 1+ 7 ante
l+tan? go

_1i—tan®é+1+tan?6@_ 2

1—tan?@ ~ 1—tan29

CSy WHS tan o Stal od Sfaat wz

tan 9 (1+sec 29)= ~eni= tan 2).

SPR att Bay uty ce tan 26. (1+sec 2°8)=tan 2%,

tan 2°@(1+sec 2°*6)=tan 2°86 -+++ , mat tan 2°716()1+sec 2*8)

tan 2"9,

tan 6(1+sec 2))(1+sec 279\1+sec 239)::-(1+sec 2"6)

=tan 26,

one (1+sec 20)(1 +sec 220)(1+sec 238)++-(1+sec 2"6).
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1.

2.

3.

4,

(ii)

facstafats

Exercise 4

If cot A=3, find tan 2A,

If sec 8=3, find the value of cos 28.

If sin 2A='28, find tan A.

cos 3A

cos A

Express sin 2A and cos 2A in terms of tan A. [(C.U. 31)

{ sin 2A 8 cos 2Ats tan A Ba] AST FF J

(i) Simplify sin 3A cosec A-

Prove the following identities ( fray HiSyefa atays 4a *:

5.

10.

11,

12.

12,

14.

15.

16.

17.

18.

sin 29
———- =cot 0,
l—cos 28

cot 2A+tan A=cosec 2A. [ C. U. 747)
”

cos*A—sin*A= cos 2A. g. T+ tan’ A_ sec DA.
l—tan“A

cos 26 (7
-" =cotl —6}-

1—sin 26 4

cot Atcot (60°+Ai+cot (120°+A)=3 cot 3A.
[ Pat. “45>

cos 36-+sin 36

cos 6—-sin 8

sinSa+sin® (120° +A)+sin? (240°+A)=— 3 sin 3A.

[P. U, 739.

(a) 4 (cos'20°+sin® 10°)— 3(cos 20°+sin 10°).

x Hu

tan (F+6)—tan (5—)=2 tan 26.

cos2A cos 3A+sin2A sin 3A=:cos32a, [P.U.'39, 43:

sin Atsin 2A+sin 4A+sin 5A _
we ENT ODE SN RS OE 1 tan 3A.

cos A+cos 2A+ cos 4A+ cos 5A

=-1+42 sin 29,

cos*a+cos*(a-+3)-+c0s" (»—7)=3. [C.U. 7°45,

cos 26

cosec @

2 cosec 2A=tan A+cot A. { B. H. U. "48!

cos 39 sin 26—cos 49 sin 6=
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19. 4 sin°@ cos 39+4 cos"6 sin 36=3 sin 4a.

{ Hints: 4 sin?é@=3 sin o—sin 30, 4%

4 cos*€=3 cos 6+ cos 36 J

q sin (A+38)+sin (3A+B)__ oy :

2. sin 2A+sin 23 2cos (A+B). 1A. U. '47)

21, cos 4x—cos 4y=8icos x— cos 4\cos x+ cos y}X

(cos x—sin 3)(cos x+sin 3). (P. U. °36]

29. sin 4A (I1—cos 2A)
tee ee tan A,

cos: A (1—cos 4a)

23. 1 1a -= cot 2%
tan 3x—tan < cot 3%—-cot «

24. If2tan«<=3 tan f, show that tani<—-/\- “7 a .
5- cos 2B

[C.U. 45; P.U. 47 J

25. Find che value of cos?6+cos7(120°— 6:+ cos" (120° +6),

. 4

26. If tan 6==sec 24, prove that sin gat fan’ 4.
1+tant*«

(P. U. 40)

, _3cos 26-1
27. If« and # are acute angles and cos 24= 3 cos 2p?

show that tan «= ./2 tan 8. (C.U. 41]

28. If tan 6=i and tan d=}, show that co: 29= sin 4F,

| A. U.?FO J

29. If 0 op prove that

2" cos 6 cos 26 cos 276::-cos 2"7 !6= 1.

3). Prove that =£2% cos 2 noth (2 cos 0- 1\2 cos 26-1:%
cs 6+1-

(2 cos 2?e—1)---(2 cos 2""'@—-1).



Submultiple Angles

[Bet care J

calq oa carry 2 a 4d sere 2 catty eee cate

{ Submultiple angle } 4 aul Ceie gzip A CBTEXEG2! >
Submultiple angles.

21. oftees catr ofa azcy wine facag vaeia old sfeatig s—

(1) sin 2A=2 sin A Cos A \

:2) cos 2A=cos*A—sin2A =2 cos?A- Ll=1—2 sin’A ;

[ l+cos 2A=2 cos? ; 1--cos 2A4=2 sin%a ]

2tana
3: tan 2A> -~-——~-:( 1—tan2a
catq eal cata wre catcag fegq eBrab Saray yaefa

wacery fq BETA |

ALI, 2 VISAS A-a% WtLa 5 AHws i Fee 2a ay Bhla 2.3

aA ASH ) attacy Farag eae fay 1B :—

(li sinA=2 sin A eos &
2 2

‘2! cos A= cos?) —sin? 572 cos’ 5 ~{=1—2 sia? .

|| +e0s A=2 COS? _ l1—cos A=2 :in? 4)

2 tan,
3) tan A> —————

1—tan?”
a

. SASS cate Hey OCT Fras Sah vas aifas etary —

‘4) sin 3a <3 sin A—4 sina

(5) cos 3A=4 cos8A—3 cosa

_— 8(6) tan 3A-~ 3 tan A tan A

1—3 tan?A
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cata ase cole wa oe catcty fer od shea Sacra za

yah TECRTE FAS UREA |

aC 2 LE AAMT ATT TCT 3 water ( wsat, Sant ata 35

za Tae) MR —

a A

(4) sin A= =3 sin 3 4 sin* 3

(5) cos A=4 cos", —3 cos 5

3 tan 4—tan”)
.6) tan A= 3 =

1—® tan?-
3

: 2tina
ferme: ido oS sin 2A= 3-3 -

“a 1l+tan?A ’

2] tang

A-8% Bil 5 antea ai8 sin A= —
1 tan2s
ttan's

ety oes 5,.,b—tan’ A _ 2
ii) ‘cos 2A= ~ “. cos A= ,

1+tan?A 1-+tan?4
2

a8. cos A Btat 5 cerca catatgatte fate |

. ¥ s oA f
1—cos A=2 sin” 5 sin*, = }(1—cos A).

A /1—cos A, yf;
sin 5 + vo 3 (1)

mata, “© 1l+cosa 2 cos? s cos = 4(1+cos A),

“ cos 5= + V3(1 +005 A): -(ii)
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A

Ss1n lene |

wes, tan h= 2 ty /P 8A i)— —

cos 1+cos A

tO >
[ ava BIZ BHNVefy Heree fe sa) Wes! |

24, Ambiguity of signs ( 6% WR Bi5xw! ) |

Targy 23 wHiseM CHA CAH CA cos A 4A Wa VETS sin: &
[0

\

cos 5a at ata trent ay) Qala Ge ara @ Hama RIT

foxye | atay gee ata ati wants stad ok cx, ath CHA cos Ase

aig otal ates, fee A wera wie FQ Glal Al Acs, GA Acs

Bate sete oa xtq-cet eFcs Hea) UH MUA FTE

CH] & YT BI, WA A- Anz4+a VELA ( aatta mca cst AFH

woe, sin @ cos S99 ata fidg afeaiy CD atRE] EFT LH
hace

sin 3/2nx44) @ cos hi2rmda98 wa fade sfacofy |

oO
bunt

. : x

GFT, sin i2nn+4)=sin (nx <)

x . a

=siIn n® cos -~tcos n*® sin _3:+s10
2 2

#34, sin .7=0 a4 cos nt@= +1,

’21 A

wmiatz, cos i(2nx-+4)=cos (nx +3]

eq, . « a
= COS Nn COS = FsSiIn nx SiN ~= +COS 5.

2 o 2

HSLA, UH A HWS WG (SE AA A ACH GA CHAM ccs AMe

ata Oral ats, Seq sin 5 € cos 5a ge fe afan aia Era |

wig uff aay ates Gta aics, fasal aq ata His] ( Bye

450° @ £40°%<a wear arity ) wtal acs, Twa sin 5 41 cos ant
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aiq vale a anaes BCA, cy faa ety cata afa-sey

. ambiguity ) divs a1 | Gla Gey caty sicw ( quadranta ) wales
aia wecq Gar Gera signs fate eBcq |

VeBAA | cos 330° 4 RECA sin 165° @ cos 165°aa Wa
fata az |

sin 165°= nae 330° _ +,/ 4-23)

+ /32- 3) 4 tJtxd 12 v3

+ /REH a
miata, cos 165° + V$(1+cos 330°). + J 3x34

_ 4 v3+1
22

mca, 165° cats fasla atce ( quadrants } wafes afanl Certs

sine YATWMF MA cosine ATs Veta |

sin 165°= 3-1 4a cos 165°=: -- JS +1
242 : 22°

25. sin AWM sin , “18 cos ac nix fada |

sin? + cos2e== e+ 1)
2 2 .

wae 2 sin 5 cos 5=sin A (2)

(1) @ (2) cary Sfgay MF

- A A\? .(sin 4 +cos = 1+ sin A,
2 2

sin 5 tcos5= + Ji+tsin Avo (3)

ataiz, (1) eece .2) facstyt sfery v2
. A AV" .

sin :—cos_} —]—sin A,( 2 2
sin 57 eos, = + V1—sin Aver: (4)



(E-2)us#=

x) Us xt SOD +(— ‘) SOD xl UIS =(e— ‘e

[T= cywt—) 2) (EZ au) us =
{ pame(T—)+ eh t+ MZ) UIS= fra T—)+ uu} f urs +

"THMZ=4 bd bok ‘ke Uke Shle Aled) u blk (1D

[IF =xu sorte Qg=xuurs |, | WIC UTS =

c
“7

¢ UIS xl SOD-++— SOD xu UTS =| c+ vu) UIs ==
\

{ewa(T—) + 4m} ws =P ull —)+acupy uls

"WOU Bd bok “RE Ubi Akh De) & Ale (I) pra

‘Pru(T—) + xf soo= © soo:

bw [.(T—)+ xu} % urs=¢ UIS “BAL '¥yiT—)+ael=V bre in

i bib) Sikh keRk Abie biier-blk pe bd bk | Bb e220]

kik Bld? 69 SB Blklar-klk gow Eb V ba ‘bIib |e [ble So]

Gila Bible ble) V Bd) ‘dlr Lelia Lik bG-V UIS wikleb o> dye

1a ble gbjia by sod |b c UIS @ BY)! bs

Gee be-v UIs ‘h) Bib [kd O2Q9 gg% Be (9) & (C) Bb

\

\ ‘sugis JO A4jinsiqmy ‘gz

“(Q) wee. TAB _¢6.(9) ++ VW UIS—TA FAV UBS+ TA §F=_ sod

Bills Leb Ielbrb) (pf) 22a (EC) bebe

(GeV USIP FF VUB+TS PE =e us

'V US—T/h FV US+IS F=S us z

Bile [EEJd folk (F) & (€) ‘bata

@ Je} Jo] 2B} 96S
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HEI CHM CNA CA, CHAM sin-4y ata ata etfec oa a

ace Bit FEE AT a1 FRC sin .

SPAT CHL UA CI, MARY CHT

a3 Dtfale ata then} ate |

Acos. = +cos* aj] +cos (5- 5), BAe cos sae Bifstee ate
2 2

open ate!

in’ A_ of 1 oi Ay tl Aa@uq cY4, sin 5 t COS 9 02h ~ 3 sin ot “9 cos ‘)

== ,/ CJ (A x .‘* <] * xi2 sin | 447) E sin 3 = cos |, al

D> sj = A _. 1lt+sir2 SID (3+ J= sin 5 +cos 5 + J1+sin a

in A = 72{1 sin A-1. coshSyYa{3, sin 3 ccs 5 Ay 72 sin 2B cos *)

nm sin (A— ‘|.

- A_ A__ et—sirJo sin (4— “, sn 5 cos + .]— sin A.
SGaq, ae A ata atF, GI sin (4+) ‘8 sin (A— — lea

sign ( Haims ai adie ) fafebetca stay wry 94% sign HTH Als

CHta AKAs BtCy aT I

27. tan A QW tan A o3 ala fata |
2

2 tan 5
yy BETS AS tan A=: a

l—tan?-
2

tan A-—tan A tan 2 tan 5 ( am sq ata ),

qi, tana tan? +2 tan 57 tan A=0, ei «ae fear

HNSs, oF Hse atata SHI ANB,
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tan See 22 = V(2)?—(4 tan a) x (—tan A)
2tana

_ at J444 t: tan2A_ _~2+2 ViFtan2a

2tan A 
> tan A

J/1+tan2a
tan A

[ a wecereface sign-a7 wfasys) | ambiguity ) wITe c

qe CHU VEMTE, GICs GlByl sicatay | |

28. 18°, 86°, 54°, 72° cetera catrmats facta |

(i) BA SI, A=18°, VBA. 5A=—90°", 2. 24=90°—3a,

sin 2A=sin (90' —3A)=cos 34-= 4 cos*A—3 cos A,

al, 2sin AcosA=cos Ald cos"-A—3),

SR, oS AT-TB ww. cos Am0,

2 sin A=4 cos"7A—3=41 —sin?A) —3=1—4 sin?A,

ai, 4 sin?A+2 sin A—1=0.

24 J/2?--dx 4x —1 - 2+ /4416

2x4 8

—2+2 7/5_+ J/5—1] 1
ar eres

8 4

autta a ale wares afag] sin a datas, WIAs Sacq qa wa

RECT Ay CHAM HATS was ae Sfacw eee |

sin 18°=}( /5—1).

sInA

we

wtata, cos 18 = + vI~sin® 18'=,/1-( v5—1y

= [142 vE J3_ 1/1042 /6.

(ii) cos 86°=cos 2.18 1--2 sin?18

6-2 /5_ 1 |

sin 836°= J/1—cos? 36°-= V1--q4( J5 4172

= 41—,(642 y5)=]} V10—2 5.

=j 2x —
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dit) S& Catt 36° cateta yas cats afary

sin 64 =cos 36°=}( /5+1)

4% cos 54°=sin 36°=} /10—2 J5.

iv) 72° cat 18° cwtera ore cate afaay

sin 72°=cos 18°=} /10+2 /5,

aq cos 72°=sin 18 =}( /5—1).

Sri aia; 5

@w]. 1. Find sin 15° and cos 15”,

cos 15°+sin 1D =+ J/1+sin 30°= V1 th = V3-°fi)

cos 19 —sin 1P=+ J/1—sin 32 = VI—-4= V)--(ii)

4) 8 Gi cats efani 11% 2 cosy /3 4/1. v34)=a

J/3+1

22°

1) RCS (ui) facate Sfaay at 2 sin 15? = 5 5/5 cr

J3—1

2/27

cos 15°= *

sin 15 =~

Vwi. 2. Find sia g and cos 3

sin asin pes + Mi 1—cos 45° 64 = /3(1- 4)

=/uv2—}) -1\_ fl, xeZ - /2 =1 Jo

9

2 la 3” 2 ~ 2 ~
xXcoss=cos 22}°=+ Vi(l + cos 45) =SMi4 \(1+-ei

=% J24 V2 + 2:

Bq. 3. Show that cos 7°30’ =}( J2+ J3—1: /2¢ V2.

[ Pat. °38 ]

7°30 X2=15° ;

2 cos?7°30 =1l+cos 15=1+ Sate J/2+ J/3 +1
tne

2/2 ,
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cos? 7°30' = ae ott a4+ J6+ 2)

[ J/2 Stal Aq e ICs eq Siar”

wate, 0 V2+ /3—-1) v2+4+ 7212

= (642 Y6—2 J2—2 3X24 2)

=43+ J6— .2— J32+ J2)= 44+ JE+ 72)
cos” oa Ja+ /3—1) J24 $2}?

. cos 730 =)( v2+ J/3—1) f24 pp /2

Gwj. 4. Find the ratios of 8° and multiples of 3°.

sin 3°= sin (18°—15°}=sin 18° cos 15°—cos a sin 15°

=h(Y5— p.wott_ 1¥10+2./5X % 3-1

J/3—1

2 f2-

=e J5—1)( J6+ J2)—-4 3-1 V5 + 5)

cos 3°=cos (18°—15°)=cos 18° cos 15°+ sin 18° sin 15°

=} /10F2 Sx YAEh+4( y5—1)x257
an ana

=1( /5—1). Jot V2 _y 2, V5+J/5X

= 8 V5+ V5 V3+1)4+75(/5-1 J6— 4

MRAT 2 2 fe 3°, 15°, 18°, 30°, 36°, 45° cata ateateet
then fratcy afar Seices Aleicas 3° catcsa cacata @ffws coiis

cHttetwefe ota Wea | stad, 6= 36°— 30°; 9°= 45°—36".

12°=30°—18° ; 21°=36°—15° ; Swrtth

3-3 @fTSs ate 45° aH] AW ER, Wa Tete yay cai

(complement ) 45° Sc] cI wera, Beat 2 yaw cates

cHinteTtsS eerw 45° Bea awe 3°-a wise cotrefaze

cHittentsefy ata wecz |

Bw). 5. Show that 1—cos 6_ tan o
Sin 6

. G e 6
2 sin? sin =

. st 9 6« Sin ~ CoS — COS -
2 a 2
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%:;. 6 Prove that (cos?66°—sin*6°)(cos#48°— sin?12°) = ys.

[ C. U. (B. Sc.) '49 j

cos 66°=cos (90°— 24°)=sin 24°,

«a cos 48°= cos (90°—42°)= sin 42°,

ARS BI{R= (sin?24°—sin? 6°)(sin?42°— sin212°)

=sin (24°+6°)sin(24°—6°)sin(42°-+12°)sin(42°~ 12")

[° sin?A—sin?B=sin (A+B). sin (A—B) |

= sin 30° sin 18° sin 54° sin 30°

= 4.4 J/5—1)4( J541).3= A J54+1X /5—1)

= gy X4= ye.

evi. 7. Show that 4(cos*10°+sin*2)°)

= 3(cos 10 +sin 20°),

cos 3A=4 cos*A—3 cos A,

cos 30°=4 cos*10°—3 cos 10° { a=10° faz j

wigid, “sin 3A=3 sin A—4 sin*A,

sin 60°==3 sin 20°—4 sin?20 [ A=20° xfay; ]

eat, 4 (cos10°+ sin®20°)=4 cos?10°+ 4 sin320°

=cos 30°+3 cos 10°+3 sin 20°~—sin 60°

= 42 +3(c0s 10°+ sin 20°)— e

= 3 (cos 10°+sin 20°),

@e. 8. If cosA=4 and cos B=3, find the value of

Cots o B AandB being positive acute angles.

coss=+ J] +c0s 6),

A= a

cos*SS= Vill t cos (A—B) | 6= AB Af

‘RT cos (A—B)=cos A cos B+sin A sin B, 44%

cosA=%, .. sin A= J/1—cos?A

= J/[-}g=; [ Awmaty |

Elc. M. (X)}—16
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a °. cosB=}, .. sinBb= J1—i,=¢ [ v Brae ]

cos (A~B)=§xX#+2x s=—8F.

7
5/2

Be]. 9. If 270°<9@<360" and cos g=4?, find sin 3 and

cos 8
2

"9 CSt4 270° a ITSI, fez 360° QryH! HYG,

ve 5 RTT 135° qc] gas, fey 180° qe pes I

5 a=J
A-—-B

wes cos “FS = VIIL+EE)= JIXH=

\

. 9
AUC] sin : qaAtTAF GA cos ~ Wty VBrq |

2

484, sin f= + ,/1= 208 6 = i s1- Hib 2=2

APTI, COS or _ Lycos 0. /L ENB M44 _ 12

Bw. 10. Show that gin Ao sin! 2h tant

ata = 2 sin A—2 sin Acos A _.@ Sin A(1—cos A)

2sinAt¢2sinAcosA 2 sin A(l+cos A)

2 sin?®
_1--cosA D

~ 1l+cos A = tan* 9
2 cos”,

2

Bei. 11 Prove that (cos A+cos B)?+!sin A—sin B)?

2 ATB

2)

ata = cos?A+cos?B+ 2 cos Acos B+sin?A $sin?s

>

=4 cos”

—2 sin A sinB

=(cos?A+sin?A)+(cos*B+ sin?B)

+2(cos A cOs B—sin A sin B)

=1+1+2 cos (A+B)=2+2 cos (A+B)

=2{1+cos (A+B)}=2x2 cos? ATE 4 cos? ATS.
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Cw). 12. If A=240°, is the statement ( OTS )
. oA —____ —

2 sin 37 J/1+sin Am J1—sin a correct? If not, how

must it be modified ( OfSIF uff we a1 ex, Bra fe A aSa afaca
3% ENTS )?

Aut] A=240°, 5 = 120°, 548 sin 5 Matas 4%_cos 5

WAT) JOST |

. A A a
sin, + coss= + ¥1+sin av -(L)

ag sin 5 cos = + J/l—sin ace (2)

(1) +(2) efaat 2 sin .= Jitsin at VD=sin a.

RIA, AAUTA ARS statement a ace, Sata ayay aft ea

wat — fbe atc + foe ery we o8eq |

Bw}. 13. If sec (¢+x)+sec (t—«)=2 sec ¢, prove that

[ Pat °44 ]

1 J _ 2

cos (¢+%) cos (¢—%) cos ¢’

cos (6—4)+cos(g+%)_ 2

cos (¢+«) cos(¢—«) cos¢’

a, 2cos¢cosa_ 2

cos*¢—sin*“ cos

4, 2 cos*¢-2 sin?«=2 cos*¢ cos «4,

a, 2cos*¢—2 cos? cos «=2 sin*4,

~ x
cos = /2 cos 5

RES AS VETS NZ

4,

a1, 2 cos?d¢(1—cos «)=2 sin,

cae —_. 2 MK

MN, cos*p= SX = 1—008"* 214 cos a= 2 cos?
1—cos« l—cosa4 2

«
cos ¢= J/2 cos 3

By. 14, If tan a= Sn B sin © prove that one of the
cos B+cos C

. Bvalues of tan A is tan = tan 5
2 2
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sec? A=1+tan? A

2, sin B sin C \°a@uivaq sec2A =1 +(
cos B+ cos C

=1+4 sin? Bsin? C _ (cos B+cos C)?+sin? B sin* C

(cos B+ cos C)? (cos B+ cos C)?

__ (cos B+ cos C)?-+(1—cos® B)(1—cos? Cc)

(cos B+ cos Cc)?

OS® B cos? C +2 cos B cos C+1__ (1+ cos B cos Cc)?

(cos B+ cos C)? (cos B+cos C)?,

1 Ssec A= i+ cos B cos S “cos A= cos B+ cos C

cos B+cos Cc l+cos B cosCc

~. Comp. & Div afta 91%

1—cos A_ 1+cos B cos C—cos B - ~cos C

1+cosA 1+cos B cos C-+cos B+cos C

__(1—cos B)(1—cos Cc)

~ (1+ cos B)(1+cos c)’

2 A 2 B nz © 2B i» C2 sin 5 _@ sin 3° 2 sin 2 Sin 5 sin 5

2 cos? 5 2 cos? 5. 2 cos” : cos? cos” ;

° 2 A_ 2B 20 ° A B Cctan 3 tan 5 tan 5° tan 5 tan 5 tan 5

eB0g, tan 58% aap ata tans tan 5 Rea |

Exercise 5

Find sin 9° and cos 9°,

Prove that cos 15°—sin 15° “5 [B. H. U. 33}

Find the value of cos? 48°—sin? 12°,

Find the walue of cos? 36°+sin? 18°,

Evaluate ( ata fafa 44) 2 sin 75° sin 15°,

Show that It cos 6... cot &.
sin @ 2

7. Show that —cOS A =cot 4A+1

1—sin A cot jA—1

a ah eo fw Pe
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8. If sin Aas and sin B=), find the value of sin? >

A+B ; oo
and cos® 3 the angles A and B being positive acute

angles (A 8B YAlATS VHTHT ) |

9, Show that cos? 18° sin? 36°+ cos 36° sin 18° =.

10. Find the value of sin? 72° cos? 54°—sin 54° cos 72°.

[ C. U.(B. Sc.) °48 ]

11. If sin«+sin f=a and cos«+cos#=b, find the

values of cos (+8) and tan oe

12. If A lies between 450° and 630°, find sin ‘ and cos 5

“, terms of A,

Prcve that :—

Ht13, sec 6+tan o=tan(7+9) [C. U. °39]

14. 4(cos® 25°+ cos? 35°)=3(cos 25°+ cos 35°),

15. tan 6 tan 42° tan 66° tan 78°= 1.

16. A+B A—B_ 2sinA
_ ne [ °tan 3 + tan 3 cos Atcos B iB. H. U. °39]

17. cos 3{¢—6)—sin 6 sin }(¢+6)= cos 6 cos 5(¢+6).

[ C. U. *50 ]

On 4x 8x 142 ’
18. —~ COS -— — =], .H.U.16 cos 6 cos is cos is cos “5, 1 [B. H 47]

19. a % « 3% ao a 7% _3cos a t cos 3 + cos 3 Cos § 75

[Pat 38; B. H. U. 46]

20. (cos x+cos y)?+(sin x+sin y)?=4 cos? }(x—y),

21. If @= 340°, is the statement ( Si@ )
ee rE nn a RE

itbe modified (afe Bey waai eu, Bq fe afsasa shee we Voc)?



246 facetsfafs [Exercise 5]

22. If A=320°, prove that tan A. ~1+t Vi+tan? A,
2 tan A

23. If cos a=..£08 4 — 608 8 » prove that one value of
1—cos « cos B

6. a B
tan 5 is tan 5 cot 5 (Pat. '42]

24. Ifsin «= —4,and<« lies between 180° and 270’, find

the values of sin 5 and cos x [Pat. °42|

25. Prove that 2 sin aot J/1+sin At J1—sin A and

determine which are the correct signs when 270° >A> 180°.

[ a48 270°> A> 180° zeta wa foewfa fe eta?) [B. H. VU. 731}

26. If tan ? 5 l-e = COSO= ueJ. tans , show that cos ¢= ime cos 6

(H. 5. ‘67 ; Pat. 40; A. U.°44, ‘461
77 0

{Hints : tan = Vite sin =,
V1—e 08 5

1 (1—e) cos? ?
4, a a :

2 * 9

tan 2 (1+ e) sin 3

( - 9 @
1—tan® yi (1—e) cos?5—(1 +e) sin? 5

2¢ _ 26 2 @1+tan 5 (1—e) cos 5 tte) sin*® 5

1—tan? $
wiatq, cos f= 3 cos ¢=: + ]

1+tan? -
2

2%. Show that

sin x= 2" cos * cos ~~ cos ee cos sin *.
2 2? 2° 2" a"



Trigonometrical Identities

( Scere )

29 fer NH Welles caty cata HREyS BB GE aiae

SLPS RTE Aas WeSwaqy apex aig, facnaz: afe eal

canta AMe 9B aacste (180° aya) wy, Gta CAB catrefag

COTS MB Was acatety arse Ate az) ata]

sata CEOS HevE arate, sfaq1 us qrewefa ania sferw

H74y YIP @ HIS ceityfa ( Complementary and Suppte-

mentary angles) 4we ca yaa frate aifas eatce, Hb aly

farmy SAMS LETS |

(1) 8% A+B+C=%=180° BB, Ba Setewa wee ca cata GER

ATI UB SOT CHIT HAs zEq 1 adie

A+B=180°—c=2-—c,B+C=1t0°- A, A+c--180°—B.

Bsaq, (i) sin (A+B)=sin (*—C)=sin C.

(Il) cos (A+B)= cos (%—C)}=—co: C

(1i1) sin C=sin (A+B),

(tv) cos C= —co3 (A+B).

(v! tan (A+B!=tan (*—C)=—tanc

(vi) cot ‘A+B)= —cot C.

2) aff st5t5= 90° =F RH (AtB+C=180" ReeS 4B

me Ateal at) Ba S, , @ 5a aneias way gshy aay

, A.B C FF C B,C o «(CUA
w o B_ gge FFF BA CL ageF celq wera, wate ots 90 57973 sts 90

CLA e B
og fy An gg?

gts 0-5
. . ‘ . \ C

WT gg (1) sin a 48 = sin(*—=|=cos =,
2 2 2 2 2

CA,B;(ii) cos (/ +:
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(iit) tan (4-8) —cot >

e . A B+c A s B+C
iv) sin-=cos _—'~. cos ~=sin ——(iv) 2 2 2 2°

tan Scot =e, SnF |

Sacqy 29 serena wae @ t4-smifts yaa Fee
aonote 1 @efag xtetcar farsa arorefy ataty eal brie |

Brieataiey 6

Bwi.1. IfA+B+c=x prove that

sin 2A+sin 28+sin 2C=4 sin A sin B sin C.

[ C. Pre. U. '64; C. U. 33, °37. °38, 723"

awe = (sin 7A+sin 2B)+sin 2C

=2 sin (A+B) cos (A—B)+2 sin C cos C

=2 sin C cos (A~B)+2 sin C cos C

[cs A+B=180°—c, -. sin (A+B)=sia c °

=2 sin C {cos (A—B)+cos C}

=2 sin C {cos (A—B)—cos (A+B)}

[ -" cos C=—cos (A+B) }

=2 sin CX2 sin A sin B=4 sin A sin B Sin C.

Bw). 2 If A+B+c=z, prove that

cos 2A+cos 28+cos 2C= —4 cos Acos B cos C— lL.

atqrs=(cos 2A+cos 28)+cos 2C

=2 cos (A+B) cos (A—B)+2 cos?’c—1

=== ~-2 cos C cos (A—B)+2 cos? c—1

[cos (A+B)=cos (x—C)=—cos C |

== —? cos C{cos (A~ B) —cos C}—1

= —2 cos C{cos (A—B)+cos (A+B)—1

[ -. —cos C= cos (A+ @ |

=—2 cosCX2cos Acos B—lL

= —4 cos Acos B cos C—l.
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Br]. 3. If A+8+C=180°, show that tan 2A+tan 28

+tan 2C=tan 2A tan 2B tan 2c.

tan (2A+28)= tan 2A+tan 2B

1—tan 2A tan 28

amd, 8S 2A+28+4 2c= 360°,

2A+28= 360°—2c, .. tan (2A+28)= tan :360° —2c)

= —tan 2C,

tan 2A-+tan 2B

Il—tan 2A tan 28
WSaq, —tan 2c=

tan 2A+tan 28= —tan 2c-+tan 2A tan 28 tan 2C.

[ sa gery ate |

tan 2A+tan 28+tan 2C=tan 2A tan 2B tan 2C.

Bw. 4. If A+B+C=R2, prove that

. ‘ A Bsin A-+sin B+sin C=4c¢0s8 _ Cos — cos ©.
2 2

9Q *EA I

ay —=(sin A+sin B)-+sin C EO. 129, 99

= 2 sin “re cos 5 +2 sin 5 cos 5

=2 cos > cos “5 +2 sin 5 cos,

[ ~ . +8. or —S |

= 2 cos <( cos oe tin 4

= 2 COS <( cos “5 teos A)

. A485 co]

u A oS fA oO he
=2 cos ~X2 cos = cos -=4 cos = cos; cos —

2 2 2 2 2

Bri. 5. IfA+B8+C= 2, prove that

cos A+cos E+cos C=1+4 sin : sin
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a{34%=(cos A+ cos B)+cos C

=2 cos “<8 cos “So +1-2 sin? ©

‘* 3c=]— in? S][ “ co3sc=]—~—2 sin 3

=2sin © cos #89 cin2 ©sin 5 Cos 5 2 sin stl

‘7 AFB Loge cos ATO =sin S|

= 2 sin - s( COs “S B_ sin g)+1

B ASE +1. Cl A—
=2sin -( cOS —-.- --A O cos

2

=O in Sx dein A cin B
sin 9X2 sin 5 sin atl

=4sin 9 sin 5 sin 5 +1
a 2

Uw). 6. IfA+B+C=2, prove that

tan A+ tan 8+ tan C=tan A tan B tan C. {C. U.

A+B4+CeRn, “. A+B=2x—C,

tan (A+B}=tan (TM—C)=—tanc,

t A-t+ tanan A+tanB _ —tanc,

l—tan A tan B

41, tan A+tanB=—tanCt+tanAtanBtanc

[ ae era ata J

tan A+tan B+tan C=tan Atan 8B tan cC.

Gwi. 7. If A+B8+cC=z, show that

e A ® B ° Cc e x—A ° x-—B ‘ x—C
sin .+sin=+sin -=1+4 sin sin sin ——— :

2 2 2 4 4 4

a xX—A s x—B rX—C
GlAAtP_T 4 sin ——— sin ——- sin ——

m 4 4

= of x%—B x—C2 sin “Fes sin > sin =*)
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=2 sin x cos ~Z- ~e0s ar—eron

=2 sin Al cos BS — ens oni AN
4 4 4

=2 sin 7 cos = —cos mae

=2 sin — cos a sin 7 cos 7"

oe AoA 89) ee
== $1n 2 +sin <— sin 57 (in 5)
= sin 5tsin 5—1+sin$ | 7 sin 5 == ] |

sing +sin 5 asin sa 1+4 sin ~ j A sin _— sin aT

Swi. 8 IfA+B+C=z2, prove that

cos 5+ cos. 5+ cos 574 cos =" cos ow cos mn C

wiayR=2 cos ~—— 2 cos a cos “

2x—(B+C) 5 Bue

qt eos =}
=n aa a7

axA—A
=2 cos 4 cos

—A

4

x—A K-+A ao

4

+cos
Ht

=2 cos \ COS

=2 cos 4° cos - -+- cos 7

_ na—A ATA —A B—-C
=2 cos 47 cos > +2 cos “ao cos 7 —

=( cos at cos 5) +2 cos ® © cos B=

A B Cc .=cos -~+cos —-rcos -- - cos <=0 |
2 2 2



252 face afafs

Bwi. 9. Ifa+B +C=x, prove that

A
tan — tan B tan B tan Ct tan C tan = 1.

2 2 2 2 2

(C.U. 36, 39 |

A+B+C=r71=1 0,

A,B C_ ° A,B ° C
+= 90, -= 9Q° —ators Mot 2
A.B - C C

tan |! = —-)= ;an \>+5) tan { 90° 5} cot >

A B
tan gt tan 3 6 |

4, A 3 = cot 7 Cc’

1—tan > tan 2 tan >

a, tan 5 tan5 +tan 5 tan 5~ 1—tan 5 tans

[ AR Bra Atay |

A B B C C A
tan - tan =+tan — ~ - —~= |],an 3 angst an 2 Anas ttans, tans

Cui. 10. IfA+8+C=Rx, prove that

sin7A+sin’B+sin°C=2+2 cos A cos B cos C.

{C.U. ; Pat. U. |

cos ZA= 1 —2 sing, ~. 2sin?A=1—cos 2A

sin?A=$(1—-cos 2A). SFA sin?’B=11—cos 2B).

OCI, sin?A+sin “B+ sin?c

= 3(1—cos 7A) +3(1—cos 28)+sin?c

=3+4—4 (cos 2A+ cos 28)+sin?c

=1—} x2 cos (A+B) cos (A—B)+ 1—cos?2c

=2~- cos (A+B) cos (A~ B‘—cos?C

=2+cos C ccs [A-B)—cos?c

(cos (A+B)=cos {x—c)=—cos € ]

=2-+cos C!cos (A—B)—cos C}

=2+cos Cicos “A~B)+ cos (A+ 8)

=2+cos CX2 cos A cos B=2+2 cos A cos 8 cos C,
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oni. lf A+B+C=2, prove that
Cos2a-+ cos*B+cs2C-+2 cos A cos B cos C= 1,

(C. U. ‘37, °47,

cos 2ZA=2 cos”A~—]1,

2 cos2?a=1+4+ cos 2A,

cos*A=43(1+ cos 2A).

BPFH, cos?e=—s(1+ cos 2B).

aBI, co.2A+cos*a+ cos?c

=3(1l+cos 2A+1+ cos 2B)+cos?c

=1+2(cos 2A+cos 2B)+ cos?c

=1+3%x2 cos (A+8) cos (A—B)+ cos®c

=]+4 cos (A+B) cos (A—B)+c>8°C

= J—cos C cos (A—8)+co2s?C

[fs A+B="-C, ©. cos iA+a)=—cosc |

= 1 —c»s C{cos (A—B)—cos C}

= ]-~cos C{cos (A—B)+cos (s+ 8)

= ]—cos C x2 cos A cos B=1—2 cos A cos B cus C,

cos*A+cos?8+co3s?C+2 cos A cos B cos C= 1.

Bw}. 12. If A+B+c= 180°, show that

. . . ~- A. B Cc
sin A-++ sin B—sin C= 4 sin — sin = cos —

BS 5 S08 9

sty = (sin A+sin B)—sin C

A+B A—@2 ~ C CG
=.2 sin — cos ——- -—2 sin ~ cos ~

2 2 2 2

=—2 cos © cos *. 32 sin © cos 5 ~
2 9

|: axe x c|
te - — ~

2 2.

A-B8 - C
=. >t Ss - —2 cos 51 COS 2 sin 5)

Ci A—B . Are)
= s ~' cos —~- — cos - -& COS 5 9 Z

Cc A. B ,. As B_C
= 2 cos 2X2 sin - sin ==-4s1n < 31M = COS ¢g.2 cos 3 2 j 3 5 5 5
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Gy}. 13. If At+B+C=5, prove that

sin’A+sin?8+sin?C+2 sin A sin 8sin C=1. (C. U. 35!

cos 2A=1—2 sin?A, 2 sin?A=1—cos 2A,

sin?A=4(1—cos 2A). WgHcy sin’?a= hi 1— cos 2a).

OFT, sin?A+ 3in?8 + sin?C

= 4(1—cos 2A+1—cos 28)+sin*c

= 1—}(cos 2A+cos 2B8)+sin?c

=]—4}$x2 cos (A+8) cos (A--B)+sin C. sin C

=1—sin C cos (A—B)+sin C. cos (A+B)

ae _* ° == co’ x = Ss}| A+B 2 C, .. cos (A+B) cos (5 c} sin. |

= 1—sin c{cos (A—B)-—cos (A+a)}

=]—sinCX2sin Asin B=1—2 sin A sinB sinC.

sin?A+sin?8+sin°C+2 sin Asin 8 sinc--l,

Gwi. 14 Ifa+B+C—180°, show that

A B--C , B C—A C A -8
cos= COS ~ .—+cOS , COS ~-~ +COS =< COS —_—

2 2 2 2 2 2

~ sin A+sin B+sin C,

> A,B.C >
=18 +7 +-=90A+B+C=180’, , at 90°,"

BCoss == cos}90" —(?E5)} =sin a

B C+ASPAT, cos 3 sin = 2” Aq. cos sasin ATE.

QI, AUS WAH sin BT Ce Los BC sin STA Cos STA
_ 2 2 2 2

- A+B A- 8B
+sin ——cos —

2 a

= }(sin 8+sin C)+4(sin C+sin A)

+ (sin A+sin B)=sin A+sin B+sin C.

Gw).15. If A+B+C=22, show that

cos?A-+cos?8+cos?C —2 cos Acos B cos C= 1.

A+B+C=2%=360, ©. A+B=360’—c.

cos (A+B)=cos (360’—C)=cos C.
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C4, cos?A+cos2B+cos?c

=3(1+cos 2A+1+ cos 28B)+cos2c

=1+4(cos 2A+cos 28)+cos?c

=1+}34x2 cos (A+B) cos (A—B)+ cos?c

=1+cos (A+B) cos (A—8)+ cos C. cos C

=1+c0os C cos (A—B)+ cos C cos (A+B!

=1+cos C{cos (A—B)+ cos (A+B)}

=1]+cosCX2 cos Acos B=1+2 cos A cos Bcos C.

cos?A+cos?B+cos?c—2 co; AcosBcosc=l.

Gr}. 16. IfaA+B+C=2%, show that

. og a .

sin 2A+ sin 23+ sin at _g sin — sin B sin c
sin A+sin B+sin C 2 2 2

sin 2A+sin €B+sin 2C=4 sinAsingesinc [ Gy. 1 cee ]

. A A »- B B - C¢ C
o ~ “ ~=4 2 sin 3 cos, x2 sin 3 cos , x2 sin 3 COS 5

_ A. B.C __A 8
= 32 sin 3 sin 3 sin 3 cos 5 cos 9 cos

. . . A B C
ajay, sin A+sin B+sin C=4 cos , cos 9 C8 5

( Gwi. 4 cH J

. . A32 sin 5 sin 5 sin 5 60S 5 cos 5 cos 5
OWS Aye 2 Sm

4 cas A cos B cos C
2 2 2]

* A a B ® Cc
= 8 sin — sin — sin ~

2 2 2

GH. 17. IfA+B+C=29, prove that

cos?6-+ cos?(@— A) + cos?(@—B) + cos?(4—C)

=2+2 cos Acos B cos C.

cos 26=2 cos*g—1, ©. cos?é=3(1+cs 29).
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ORT aS atqrTy -=3{(1+ cos 26)+1+ cos (26—2a)

+1-+ cos(29—2B)+ 1+ cos(2@—2¢)

1. 20+ 26—2A 46 20294 2A. a\4 +2 cos 3 cos 5 +

2 cos 46 — ane cos (e—c) }

=2-+cos (29—A) cos A+ cos (29—B—C) cos (@—C)

= 2-+ccs (B+C) cos A+cos A cos (B—C)

[°. 26—-A=B+C 4“ 26—B—Cea~ ]

= 2 t+cos A {cos (8B+C)+cos (@—C)}

=2+cos AX2 cos B cos C=2+2 cos A cos B cos C.,

Bw}. 18. If cos At+cos B+cos Cc=0, show that

cos 3A+cos 38+cos 3C=12 cos A cos B cos C.

ara =4 cos? A—3 cos A+4 cos*B—3 cos B

+4 cos*c—3 cosc

= 4(cos*a+cos°B | cos*C)—3(cos At+cos B+cos C)

= 4x3cos AcosBcosC—3x0 :°..cosA+cos8+cos C=()

cos "A+ cos*8+cos®C=3 cos Acos B cos C !

== 12 cos A cos B cos C,

Cw}. 19, If x+y+z=xyz, prove that

x(1 —y?\ 1-27) +1 —2z?)\ 1l—x?)4+2(1—x? 1 — yp? = 4x yz.

aq $4, x=tan A, y=tan B IM z=Ktan C.

xtytz=x yz,

tan At+tan B+tan C=tan A tan B tan C,

qi tan A—tan A tan B tan C= —(tan B+tan C),

4], tan A(1—tan B tan C)=—(tan B+tan C)

tan B+tan C

l—tan Btanc

A=%—(B+C), ©. AFB+C=2%,

tan 2A+tan 2B +tan 2C=tan 2A tan 2B tan C ‘GW, 3 chr

71, tan A= —tan (B+C)=tan {z—(B Ec)

a 7 tanA , 2tanB , 2tanc.
* | -tan?a 1l—~—tan?B 1—tan?c

tanAtan Btanc _

(1—tan?A)(1—tan?’B)\(1—tan2c)
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* ty lteter eee
a. raat eta aang ise

+(1—9°'L~24) + 9(1—22)(1—2") 212158,=4xyz [ Oey mre (1 —x?)(1—y?)(1—22) WA we wfaxy 7.Gey. 20, If <+y+z=xyz, prove that
3x—x3 , 3y—y3 3z—2z3_ 3x—x3 Sy—y> 32-231—32? Y1-3y? "1328 J 3,2 [gue - SF

Nt @4, x=tan A, y=tan B a z—tan c.

s+y+z=xyz,

tan A+tan B+tan C=tat a tan B tanc
tan A+tan B+tan C -tanatane tin C=0 --(1)

ta A a 
_— i .

emis, tan (A+e+c)=,'4n At tan B+ tan C~tan AtanB tan ¢—tan Atan B—tan B tan C—tinC tana
=O (1) eae ie aa=0>
=tan 180°.

ATB+C=nx ( Oita n cq cota |g AL ),
3A +3B+3c =Inx, a, 3A+ 3B= 3n2—3¢.
tan (34+ 3B)=tan (3n% + 3c)= —tan 3c.

wea, tan (3A +38) l—tan 3A tan 3p”
tan 3A+tan 38

1—tan 3Atan 3a °22 3c,
tan 3A+tan 3B=—tan 3C+tan 3A tan 38 tan 3c
tan 3A+tan 3B+tan 3c=tan 3a tan 3B tan 3c...(2}

_3tan A~tan*A_3x—x3_ ,wets, tan JAH 3 tan2?a = 1 — 3x2 !
__3 tan B—tan®B_3y—yF | -tan 3B ~1=Btan?a ~{—3ye! V y=tane |

WPA, tan 30= S22 “. (2) BBB AB

" *= tan a,

3x — x8 3y—y? | 3z—23 3xr—x3 Sy—y5 3z—231-32? 1—3y? 1-322 1—3z2 ‘1 —3ya "1322"

Ele. M. (X)—17



258 facsttfats

Exercise 6

If A+B+C=z2, prove that :

1,

Zz.

10.

11.

12,

13.

14.

15,

sin 2A—sin 28+sin 2C=4 cos ASIN BCcOSC.

cos 2A+cos 2B—cos 2C+4 sin Asin B cos C=1.

cos A+-cos B—cos C=4 cos 5 cos 5 sin 571.

sin?A—sin*8-+sin®C=2 sin A sin C cos B.

A B C A B Cc
cot ~+cot —~+cot ==cct - cot - cot =.2 5+ 2 2 2 2

sin 8+sin C—sin A 8 C
: - =tan — tan -.

sin A+sin B-+sin C 2 2

cot A cot B+cct B cot C+tcotC cotA=1. [C.U. '55]

cos?A +cos*8+2 cos A cos B cos C=sin"Cc,

( C. U, 730]

1+cos A~—cos 8+cos C B=tan ® cot £
1+cos A+-cos B—cos C 2 2

1—2 sin B sin A cos C-+cos?C =cos?A+cos“B.

cos? +5 tos" 5 +008" 52 +2 sin 5 sin 5 sin >

[ C. U. 48 |

cos A cos B cos C ;

sn@sinGtsincsinA sma sinB Ue 49.
- AY By os C_ - A—A_. ¥—B x—C

sin 5 tsin, +sin 5 1 +4 sin 4 sin 4 sin TT

[ Pat. 739 |

cot A+cot B, cot B+cot C, cot C +cot A _

tan A+tanB tan ®B+tanc tan C+tanA

sin (8+2c)+sin (C+24)+sin (A+23)

=4 sin 5 sin 5" sin
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B
16. sin?- As sin? 5 Psin® Cj 2 sin = A sin B sin C

2 2 20° 20 2!

[ Pat. '42 ]

17. If A+B+C=zx, and cos A=cosBcosC, show that

tan A=tan 8-tan C. [C. U. 42 ]

If A+B+c=5 prove that:

18. cot A+cot 8+cot C=cot A cot B cot Cc.

19. tanAtanB+tan 8 tanC+tanctana=1. [Pat. '39]

29, ©95 A+sin 8+sin C_1—tan aA

sin A+cos B+sinc 1—tan 48°

21. If A+B8=C, prove that cos?A+cos?B+cos?c

—2 cos Acos 8B cos c=], [ Pat. ‘43 |

22. If A=B+C, shew that sin (A+8+C)+sin (A+B—C)

+sin (A—B8+C)=4 sin A cos B cos C,

23, If«+8+y=0, prove that 1+2 sin 8 sin ¥ cos «-++cos?«

=cos?#+cos?/,

24. If A+e+c=d2s, shew that

sin (S—A) sin (S—B)-+sin S sin (S—C)=sin A sin B.

— 180° ©)» sin ©25, IfA+e+c=180, and sin (A+ <) nsin 5.

A B_n—-l
show that tan 5 tan aaa

26. If A+B+C+D=2%, prove that

tan A+tan B8+tan C-+tan D

cot A+cot B+cot C+cot D

27. If cos (A+B) sin (C-+D)=cos (A—B) sin (C—D),

show that cot A cot B cot C=cot D. [C. U. °30 J

28. If «, 8 and @ be the angles of a triangle, show that

cos?2%-+-cos?28-+-cos?26=1+2 cos 2% cos 28 cos 26.

[ P. U. °45 ]

=tan A tan B tanC tan D,
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29. IfA,B, Cand D be the angles of a quadrilateral,

30.

prove that cos A+cos B-+cos C+ cos D

+4 cos 4 (A+B) cos 4 (A+C) cos $ (A+D)=0.

If x+y+2z= xyz, prove that

Ox 4 2y + 2z _ ax ay. 22

J—x* J—y2 J—z? 1—x? (1]—y? “1-2?

[ U. P. B. *52 }
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GEOMETRY

L Sats ]
Baty 1

The angles made by a tangent toa circle with a chord
drawn through the point of contact are respectively equal
to the angles in the alternate segments of the circle.

ust req cata ~efa 9 ~ rife cata artes Bes cals

go INST LFTs Farifas

catty aata 28rq | ] RK,

BRD 90G@ B faye Pa wap

“te aq, ~fay B ECS BD

Q. ta

Wi) bial SEACH | Aa Sz, BRD

BITNa WHT SICA Boa wa B P

a4 ( fem ac 1)

oat eface eBcq ca, (i) ZPBD=BRO a8 osley qerafyrs

cHt4, 40 (ii) ZABD=BCD oF matey FSrifes care |

Beas 8 fay vecw qwaq ata BA Dia! AD, DC EBC CATH FF |

erates (i) ZADB BYISE CHT, . ~LADB OF HITS |

LABD+ “BAD=4F Has{4 |

Brats, wee B faqs Pa ~Is eas BA G9 ATA, .. ABLPO.

ZPBA=s AselTS, BA, Last LPBD= Ay Aycst4 |

LaABD+ £PBD= LABD+ LBAD.

LPBD= ZBAD 2% BE1 BRD aB aaysa TSRPys cots |

ii) ‘7 ABCD waf Jey BUYS,

. LBCO+ ZBAD=2 AIF |

alata, ZPaD+ ZaBd=2 Haale |

” 2PBD+ £@8D= LBCD+ £BAD;

fas LPBD= LBAD ( x4 aatfts ),

Z@BD= /BCD Mat BS{ BCD AF SSIS Farates cate |

SFB Foy cattefy ata BT, WeAts PAD-cSty BRO-Fary

BAD-cafery afew Hala Reale Gal a Fag cacaty caiery Ayla

V4 1 GPA ABD-CFTTS BCD-FSRME CA-CH iT CHUCTT HATA |
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farngis Grey

ate ReI cata ortay ase atefay frm os aaqcaa atsy
HAY @ Us TLS cH ashey Jorny caiery Ny Oy, See
2 VIN Wer ws era |

[ Bay Bata 1-ay fangs Siri |

BRD {Gi BD Vale BH) vee

B fay fin Pa wat wate raAcqAY R D

bial eeyite ca, ZL PBD=BRD

OF GETTY FS"y CHG |

anid efarwe eeraca, pa @ SCY: 5B 86?
Teles wits | ( fea as 2 )

WEA: B YCS Zew_ aS me xy Bia |

erty s xy aes B faye ie wae aD ~f-faeynt oy,

LXBD=BRD GF OFtsy Fry cSt ;

fee LPBD=BRD etme cats ( Peta ),
LPBD= ZXBD, .. PB SXY Get AIaAlae,

Pa 4 3ay ws |

fafay Garage 1

Gwi. 1. Show that the perpendiculars dropped on the
tangent and the chord through the point of contact, from
the middle point of either arc cut off by the chord, are
equal. [ C. U. 1915 }

[ CHlt SE MSE Pe 9 ~rffay fim we oT bial weatce |
amd Fa ca, @ oy ata fer ca cata wiety anfey ewe
~CHA GIT 6 Thay Sq wise grey ATA Vez | ]

PD, FSoy ss ~Pis ug pa wifey.

THT a1 Pe Bitte aafay c WCE PD

Pa-97 OHI yey CD 6 CE ay Bia

VUxH | aT BiFrs BBrq cy, CD=CE,

PC @€ AC Cait Fz I

@atess oc BTy PC=bIt ac,

Zrac=Lerc. way PO wie @ ( fea ax 3)

Pc as ~-Ragtta an afin 2£cpo=ustey qeiety Zac.
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ZCPD= LaPC. ata, AEPC S A PCOaF

Ze= ZD (Aweid), LEPC=ZCPp wa PC de ATTRA,

fagaey aqaq i .. CD=CE.

Gy. 2. AB, a diameter of a circle, is preduced to meet
che tangent atC inD. Show that Z80C+2/8CD isa right
angle.

[ oe aey vB aris aes Sate Gel grey c fay MM sts

co fayrs cen sfaq il a@atd qa, Zepc4 2Lecp ws Hawai | |

ABI TILA O He, SAS Way csH VAI OF Sac cay #7!

@ii¢: °° oB=05, .. ZOCcB= LOBC.

Ascpy af6:% LOBpc= ZBCD+ ZBCC. ”.. LOCB= LBCD+ L BDC.

eexfers Zeco catt afaca, Loce+ Zacp-22ecp+ / BCC ;

fee co “FS eco ~etiayttay ainty afag? £4 ocB+ LecD wets

qxéf LOCD AF HATSI{4I |

“ 280DC+2 LECD=] Fats i4 |

Ger}. 3. Two circles intersect at A and 8. and ttrough P,
apy point on the circumference of one of them, straight

lines PAC, FBD are drawn to cut the other circle at C ard D

Show that CD is paralkl to the tangent at P.

[ H.S. 763; C. U. °35 |

[gee gen ee fears vay cen afarig va oat wen

sfifay ca cata fay Pp eBtS PAC 8 PBD HAarqy oifan ww

THF CSD MHS chy Fai VAHieH I aad sq caP fas ales

ewicegq nies Co Heal | |

P fayrs ame area pT fs Dial wea atts SArs eeca_ ca,

PT} CD. CD S AB CoH SF)

@ate so cs PT we ae AP

~<a ar, LAPT = a8 {ez

Fare LABe.

Biata, ABI JSF FESS,

@f6% LABP = fAINS TSF ZC,

{trpc=LFeoo, fee Fata

MTZ CHE, Wale PT | Co.
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Bel. 4. If two circles intersect, the angles subtended at
the points of intersection by a common tangent are

surplementary.

i OB Ka~maeRM) Frees Atetad wets caw fay gers ca GFR

ATA CHL BLN SCY BAA AIM AAS | |

7 VP A eB Rye CHR

afin a ated oie Pa

Seifinse pe a fas mf

Sficattel aate afacs esta ca,

LPAGQ+ ZPBQ= 2 HUCFI{4 |

AP, BP, A@, B@, AB Calt SF | ( fou ae 5 )

aq: pa~eie aa pa 6 os mifaqeantay ori,

/ BPA= a4{eI Teens ZL PAS,

2% LBAP=4¢leq Tek" y LBA.

Aza] LPAA= LBFaA+ ZBaP,

LPAQ+ ZF Ba= LBPa+ ZBeP+ LPBA= 2 ARS 4:

Ovi. 5. Tangents are drawn at A, B, C to the circle
circumscribing an acute-angled AaAgsc so as to ferm another

triangle. Show that the angles cf this triangle are respectively
supplements of twice the opposite angles of AAC. ;

[ C. U. 1939 |

[ acc waraill fagrea afagrez a, Bec fare aes fe. 8

~<a oa fee Boig sfaqs aid acy, ob fagrag ar 4

spit aatary Aapcud farars caicta faarty Hla e BETA | |

aBc -rarath fagrag faqreq A, E

B, C YTS ATT DE, OF, EF ~TMAF

rq SAI OER fagy Ceiy voq | A \

and @fyrs kta ca, D cats f.—~ C

2£C4, & ca{t7 22BF 44s F CFT4 \\ / "\
—,2 LAT AAAS | f © NZ?

eins LDAB=<steq quien 9 B

LACB 9% LDBA= aB{ez Tae"y ZACH, ( fox as 6 )

LEAS ZDBA=224/CB,
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aq, AABDA ZD+ ZDAB+ LDBA=2 AAC FY,

LD+2 LACB=2 HUTA |

ASN LD, LCT ARG 0Bq |

weary LE=2L BI ATF MB 1 F=2 LAG AT |

@w\. 6. A chord AB of a circle bisects the angle between
the diameter through A and the perpendicular from Ato the

tangent at B. [ C. U. °49 Addl. ; cf. D. B. 1926 |

[ cata req aa aa aii! oA fay eee area wa ata ue

3 fags ass greg ~meicaa OAg ay Bia alte | «eat FA cy,

na 2 aly 6 wees HUGS caicty HafAIes | |

WA BY, AB JCA op aT aa Ac Sara ao

ose ay! aera fae op wae wie
9% APLBP.

aay aface era, 2 BAP= L BAC.

ards eccayey! Lasc a{qey

sea) HAs | ZABP= ASTBI FOly Z ACB,

gta AABP @ AABC3, ( fou at 7 )

LAPB= ZABC (‘5 QUST AACS ),

faBPp= Lace. .. wales catctay aaa, adi, LPAP= / BAC.

Gw\. 7. Two circles touch internally at A ; Pa, a chord
wf the outer, touches the inner circle at RF. Prove that AR

bisects the angle PAQ. [ P. U. 733 ]

Los ge a faqew eared afateg wa aftateq pa a

wey ere R fayrs ~f afaricy | elated SPITS Be Ca, AR ARATE

maa CHlice safaafas sfastce | |

Hints: wa #3, aa fesray yar B FG cay faq|

BR Cait wg wae a fagrs AT Gey qeeq Alelas WMS ATS By |

ends atte ag aR we aya RY

BT, OL TAR= GSTBI Felomy ABR. “i \

A)
SyACY LTAP= LQ. \

. Pla B
. @PAR= LABR-L@ \ ~y

= £BR@(‘" afery LABR= 2+ LBRQ) SD

= STI Zaye LBAR(* Pa 4S ). iba ae 8
AR, LPAQle aufaefes ofaq |
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Gui. 8 Ona given st. line draw a segment of a circle
containing a given angle.

[ aa ane rzacaaia Sry ose ews cote etarny ose Tete
tq 471 J .

Way FT AHS FQ RAACIty Gry ows x-catd vtarey wat

Ft Gey Slew Berg |

BERS pasa p fays Lapt

=x QF aa POLPT wafss 47 |

Pasay ay-7afaqes AO Sis, Sal caa

FOS O fears coy sfyy i mca

ove cam afazx1 oP ata ata

PRA 38 WSS BZ) PROP JERAs

lye Totem |

BANS pasa ay Agiagasy so, ( fou as 8A )

[, CP=O@. .. OTF com @fge1 OP Utaly Fai ASS ZS
Pe @ fay fal were |

PT ca! Grea P PACS OP aia ay GAT Ay,

PT # 4:62 P faye mils ore Pad ~faynta, osteo |

LOPT= farses seieey ZR, Wat, LR= Lx.

BAND 2

If two chords cf a circle intersect, the rectangle contained

by the segments of tke one is equal to the rectangle

contained by the segments of the other.

( cata grea Qh on cata fags tama cow Siac watts
SAVAY AVIS QICTRT GIA aay KTS TIMI AYA

Rata | |

( fea ae 9 )

Rly FI, cata WET AB SCO BTA Wey que ( aey fora }

fecal afer ( facia fora) P fears rama cay sfaaite |
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aratd @facS BBtz CY AP.PB=CP.pp,

WETS AD SEC CAIN FI

@jqi4 PAD ‘6 Pec fagrwy ZAPD= / BPC,

64, LPAD= LPCB ( ase BAT Bry Mfafey cats afar )

VS, BaP? LPOA=—wafae / psc.

4 faye ger apcatt, 3. Setora seas ames qatEAtey,

AP _PD AP.PB=PC.PD.
FC Pp’

wyfarates (1) aff cata ISI aBeay«e pa wie afey

Pp faycS CRW STH, BCI AP.PB=PO? Bera |

wads (aeicy eecy Sacaqg Sastoe erate wfaay req fafeca i]

2B CHA ATT CA CD SF] AB Recs yea Nfsfey fers Gare: ae

nfsay atéva, coe D fay au: SS tame fasdaey ers afar |

SPaTy AAR CeO fay fafan Weta, Sea po es FO Bey Hata

Ber |

Wd By, co BAY Gaz a fagrs fsa c ep fafam cota!

SEGT, WA PAP ACSI MS A FA=PC BEF |

AP. PB = PC.PD=FC.PC= PC? =Pa?,

[ fora fase etait cyt) Bez etacws cw ee eta | |

| fave mes ete] ( fom Sifen as) awa ee aac Wes

An BT} @ Pa “Ie afery P fayrse yams cay Sfaaice |

‘oatq @favse e’tq, AP.FB=Pa@?,

AQ, BA CATH FF |

aa4qs pe yey =e wa as wfeytiay al,

. LPaw=fataTs Fete LaaB= Z PAG,

oer, AAPA ‘8 ABPAST LP Aya Coty 4a

LPAQ= £ PAB, VSINt SLieny Bae cats Gee wala |

fagaay ayTsit, ©. Satera away eel Aaa,

AP Fa .
a oe AP.PB=PQ?,

P
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(2) aft cata grey afere P Sy ees A ICS PBA SPA N44 GFX

AAAI Stay] VA atetes AP.PB=Pa2, Gra Pa yea MTS BBcq |

[ fom Sifesi aizy crea Sieg, Stel aetica ics fafeca | J

amid: aft pa qcey wide ay ea, Gra Saesy afew Flay Ge

afaface wily oat faycs cay sfaca ; qa sa, R HCE RH Siar |

AQ, BR CAlt FFI MBI, APAGQ 8 APBRAY LAPA= LBFR,

LPAQ= LPRB(ase® vlota Sia afacee cats afam), weer

mains catrag aaa) 6. fageag aptcath |

APP J AP.PB=PR.PO,
PR FB

[#@ AP.PB=PQ? (WaT), oy) PRP@=-PaQ2, *. PR=P2,

TSI, RES Gas fay sla, gap yey fy woes aierz ay |

Pa Aancaal aseaia fayrs qeeq afew fafaws eBtw A027

afqal Gey qcag ~wtae ehz |

[Bitia 2.07 farts Gitto fe wear 2 ergs Srna

aay Sz) |

(3) yrey afore cata fay etrs qraq gee ceye afew fers

ose cantea wor, Gats alread way qetacsy wets

aierrcg wat) «6[ Caste 2eq aw aati eq Geta fasyy Sz

aifecq i |

fafay Gwieze 2

Bw|. 1. P is any point in AB, a chord of a circle. Show
how to draw a line PC from P to the circumference of the

circle so that PC? = PA.PB. (C.U, *40,

[ cata yea AB ahag Gq p cq-caty eae faq Peace fale

fe FC ORT OS AIaAcIt Bla cay PC?=PAPB TI]

Wal F9, Fs coe O oR Sety aw wsty Gry p cacata ass

faq: op cat eq wae p fayrs oq Sy ay Dia, Sal cxq Far

c faye caw ofan) Gere Ghee Hqacaayi cece afew ofay'

afafycs D fayrs cay oz |

wai}: °. OPLCD, «©. FC=POD,

OT, AP.BP== PC.PD= PC.FC=PCc?,
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Ge. 2. A semi-circle is described on AB as diameter, and

any two chords AC and 8D are drawn intersecting-at P. Show

+hsat AB? = AC.AP+BD.BP. [C.U.'37; D. B. 39 J

( aate Arty Sian Biss cata aEgreq ACS BD Bi AI

p faqrs Came Sfaaice i aat4 Sq cx, AB7=AC.AP+BDBP. |

[ Hints: PMLAB Sta |

ADPM BEET LD+ LPMA=2 Hass, ©. Bel ay SYRS!

RTF CARE ADPM FSI ODP CAM Stay afery BAAS cRW

a fanite,

AB.BM=BD.BP_ ---(1)

SPA, PCBM FS OYE S Afra

AB.AM ==AC.AP::-(2), Gq (1) @ (2) Cat

4ft4, AB.BM + AB.AM =ED.BP-FAC.AP,

<{ AB(BM + AM )=AC.AP +B8D.8P ( fou ax 10 )

Bi, AB.AB=AC.AP+BD.B8P,

AQ? =AC.AP + BD.BP.

Gel. 8. Through any point in the common chord of two

intersecting circles two chords are drawn, one in each circle.

Show tuat the four extremities of these chords are concyclic.

( yetR CHT area Matas Orla Bafates cata fog fea acess

aq wap ofa a bia way aay sa ce Se artacas

evafay otfat wae sex 1 ]

Wa I, SST ASI Hlatyd a) pa A

eo Bq o cy cata wap fay wa:

erry ayy firm Fe gers aetary aos

€ COD UT Rial eBay aata sfecw

KEL (ZA, C, B, D ASE FSF I

ove
cPN\

Q

Mats PA@ Wey AB Ss PA GT ( fea as 11 )

© faaCG ChE SAT AO.BO= P@.QO.

Baty CPD FE CO.DO=PO0.a0. .. AO.BO=CO.DO.

A,C, 8 8D fayofy oat 7S7 |
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Bw). 4. If two circlesintersect, show that tangents drawn

to them from any point in their common chord produced are

equal. [ C. U. 1934 }

[ gee ramig cent ares Aieiad aieg aee eS cata fay

eBrwe Fours Ales pfs GSP yaa satay |]

Wa 4%, TS QUA eB faye caw Since wae Atatad |

apy afeohety Gq ca-cata T fay were Fe QBPrw Atta

TP CTR MMS Sia] eq) « atyls Siycw ekcq cy, TP=TR.

@iai4es Tews 6 TAB CONS fea] ABP ICS TA.TB=TP?,

RPFCY ABR FS TATB=TR2, 5. Te2=TR*, “. TP=TR.

Exercise 1

1. A tangent is drawn parallel to a chord, sh>w that the

intercepted arc is bisected at the point of contact.

[ C. U. °45 ; D. B. 321

[ Joey cata onl-a7 aapesta eat ~rfe Sify ayrasl pint

~tfaygcs aafeyfes eecq | ]

2. A,B, Care points onacircle. 8C produced and the

tangent at A intersect at P. Prove that ZACP= Z PAB.

(acea afafeg a, B, c feat fay! afes BC Haq aa A FART

“fais tavig P frycs cay Sia | aiats acy LACP= Z PAB]

3. Two circles touch each other internally at A and

chords AP@, AXY are drawn. Show that Px ff ay. (C.U. '47 |

(a fears Sarmrfatay gee qs Ara @ AXY Bale oT] Dial wea!

BAATtY FZ cy PX || @y. J

4. Two circles touch each other internally and a

straight line is drawn to cut them. Prove that the parts of

it intercepted between the circles subtend equal angles at

the point of contact. [ C. U. 1924]

[ aaB ye tang Gay SlaateR eq ESP qaqa Sotiyses

cay Sfaatce | ataty Fac, FEIT ATS) 2 Hgacaaty ea

~otfayes Hala TEATS Geigy Sfacq | J
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5. Divide a circle into two segments so that the angle in

one may be double of the angle in the other.

[ ose Fare ony GF eher foe sq cay asf genes

cat4 AAT FSney catets fied sy 1]

6. Two circles touch internally or externally and from

the point of contact two straight lines are drawn to cut them.

Prove that the lines joining the points of section are parallel.

[ga ye tay wert a afeort sfaatcg aa wea

cBcw GE Haqcaal Btw qeawsy caw Say eEucE atts wa cq

confey ata acatees Haat Bie aa ATTA | |

7, ASC is a triangle right-angled atC, from C a p2rpendi-

cular CD is drawn to the hypotenuse. Show that co*=ap.pp.

[C.U.'44]
[aac Hacath fagray Zc awsid ay c ets afsereaa

BAZ CD AT! aatd SF c8§ CD? =—ap.Bd. |

8. Two straight lines AS and CDintersect at Oo so that

A0.BO=CO.DO ; prove that A, B, C, D are concyclic.

[AaB @ cD Hqarattey tana Oo fears coH FfagtcR «as

AD.BO=CO.DO ; Hatt FFCV A, B,C 8D NEE FST! |

9. Two circles intersect at A and B; show that A8

nroduced bisects their common tangent. {(C.U.°19 ]

[ate geass faqrs coy afacr afew as Setcwa atetas

~Mace aafadfas eface i |

10. Two chords AB and CD of a circle intersect at oO

outside it. If O3=OD, show that AB=CD,

[ cata qreq ap 6 CD ofa aferz o faye tama CER

afarite | oB 6 OD ATMA VSCq GAA FF CY, AB=COD. |

11. ABC is a triangle in which AX, BY, CZ are the

perpendiculars from the vertices to the opposite sides. If the

Detpendiculars meet at O, prove that AO.OX=BO,OY=CO.0zZ,

[ G. U. ’48 J

[ aac fagrwy aigefag Stq ax, BY 6 CZ Ay fea tang
2 fas cay sfaatce | «etal! Fa Cl AO.OX=B0.0Y=C0,02. ]
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12. Show that the rectangle contained by the segments

of any chord drawn through a given point within a circle is
equal to the square on half the shortest chord which may be
drawn through that poist. [C. U. *49°

[cHla qe washes wae fafee fay frm wise orl-as

MEET TEAS Sessa, 2 aga yrs atag ageig Cay

atempcmq aata e8ta | ]

13. If three circles intersect one another, the three
common chords are either concurrent or parallel.

( aff fea ge tata ceW Sta, Bra Stetewa Atetad on Peat

mafay BEA Halsaty Vee I |

14 A,8,C are three points on a straight line. Find the
locus of points of contact of tangents from A to the circles
passing through B and C. [ C. U. °46 ]

[a, B 8 C cata RaATaty Sifefys fea fy! Bec fran aire

TH ofars avers afss ~saiag ~mifays netare fate sz J

15. ABS is a triangle inscribed in a circle; AD, AE are

lines drawn to the base BC parallel to the tangents at B,C

respectively ; prove that BD: CE=AB” : AC”. (H.S. ’60}

[aac wae yey fasy: a ec faye nex ~reie Behe

mares sfext fageas efi ac-3 Gqq watery AD G AE CAA Bia

BPyile | «ats 3 0q BD Ss CE=AB? : AC?, ]

[ Hints: ( fou Ste ) aq sa, mfaag P feyeS Fama CRE

a faq wae afas PB @ PC Ca AETe @ fare 6 ADTs R fayCS ceR

afaq

MAIS AaB @ AACeay BHI ose aay Ghiyy ass cgay

BIT |

A ABD : AACE=B8D: CE::-** (1).

oat 2 fageucy LADB=asiey ZDBP ( *. AD J BP )

= ECP (°*. ~e Pp, Pc aaa )

=O8S{8q LAEC ( *. PC il EA).

Slats, F{Bs FSlety ZABO= LACR=aMFfSq LZ EAC,

“ QABD 6 AACE ARATSTD, WAS AP ;

A ABD : AACE=AB® ! AC?>--- (2).

(1) @ (2) BETS BD 3 CE=AB? : AC?, J



CONSTRUCTION OF TANGENTS

(=~fse wea )

wero 1

Draw a tangent to a circle at a given pointon the

circumference.

( qrag afang cota fare qutby ws mele esa firs eBrq 1 |

aS SY CHRO EAR PE

ofafeq ase fayl p faye 0

qa ase ita Aifere ekca | \

WBAS OP cay FF aap | x x
feats XYLOP BTA | F “

XY Bes wee Boa I ( fom a: 12 )

eratds °° xy Maaraa op apres p fears op-3a B74

mf. XY @ TES P fags wes Saag s

Bas, XY # Way P Ayre FS |

MHD 2

x-

Draw a tangent to a circle from a given external point.

C afery cota fay Race eae qrsq wah wis saq sfxs CECA I |

ane Wer cwH O a P Beiq afery see faq! PRY

BEE FSs SPE mrfs BG Sfarw Tareq!

WETS OP caf FT MR ‘Q

opte arty afani asi age ( ~~.

} +SCS Bz, Bey caq Frys @

fegre cay sfia) Pa cathy FF | 0
LEC] pa Biya fe Eva | x

AUIS 08 cg FFI ( fom ae 13)

Loap wiqeq catt, ©. Loapae HICSS |

Elc. M, (X)-—18
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HBA, PA NIAAA O@ anita Sig a feyrsu ay ewe Fo

qa aoe te |

[wears Bacay wea orcs ain sfaal aly wae ae Gra zo,

Ry, GI Boy awe gars aay fans fers aia ose fees cy

efacal wa oa, cat fayr. ava pr cay efcy PR & ae,

Rtiqy we mete eBrq |

moa, afery cota fay Brew cata Geey GRP wee wea sy

uz)

COMMON TANGENT

mtetae =e

fy «af raaqcaa! gee ems Tece ~pf tg, ITA BBs §

farsa alates ~efe ai acts wis Haas fege ge ais

aEcwe Tita) «ca netad ~HAiceq ~waffay QB quurTe CHmRCUIEs

HAqlLAAlA NSS HCY Hafys Blois Baa Bintye “wef ( Direcr

Common Tangent ) aa! ata & ~rtfeg QB ae @ Raeteeny

ge faidise atef ace, cea ~elaca feqe witqe ale

, Transverse Common Tangent ) 2 |

AHID 3

Draw a direct common tangent to two given circles.

[ 981 qraq ate Haq atetad mts Ass Fz | |

ASBUNHPY FSI S PASE Jearay cam ae reer wpe

Zatceq apt) «8 ye ghia eae aga atataq ete afrs

Sfaqrw vera |

Beas ascutt say Afayray com sani ge Gea staid

NBITA (R—r) TiAl Ala Ma Cle ge VSS eq B fay eBrw

2 OOH Wea ~HS BC AES BA Ac calt sfant afes aa, Ga

Cay JUST Yolrs P fogs cow sfa 1 fay esos ap-q ayreaia

faa wae fice Ba BWikit BRS SII Pa cyly sq |

PQ JSurag woe Hay Aintay melas asa |
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eratas ° AP=RGARAC=R—r, |. CP=r=Ba.

wiaia, CPHBQ. .. sacra «a aintafae, oae Sets

LCPo=8yat LACB=as WAST! . BCPA ASP ayer |

LCP@ 6 LPAB AUSICF SF HUHIY | 8 Pa Few P 2

wo faycs wef efaatcg 6. Pa Sey ycsa Ham Held Pfs wea |

fueas c-faya farare ated a-faqy wtcs 2 otha gels

ag see ~reis ales Sq ate! T94, AB-y WI Ae Paw,

aay TTT GSR Haq Atetad Me ET Bq) ats]

facta BRAS eHS Teun Hata eocq feary aretaq ~els
mifera ceate |

mA 4

Draw a transverse common tangent to two given circles,

i eae qrea oats fade atatad oie aise ez 1 |

A 8B AUIGN TSI CoH MARR er Ase Sates Bene |

{oU54 Gap Reqs aietad rls aise Siqrw Verq |

ers aa cam say aA-fayce com sian) Feuruq wtAty

aka waq (R+r9q) WAT BAY Ala] OS SOT Fe Ales Fz I

a 2ECS 9B BEA Bc MMF Bla) AC CATH Fa, SR] Cla AHS A-CHRTT

14 Pp fare CoH @fay) awtd B fay CeCe APT AATwalea Soa

ei9 farays feces Be aiaty Bla: pacudt seq: pa Sfae fete

Hia9 pe Rea |
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Maids °° AC=R+r AR AP=R,

PC=r=B6a, @% PCT |] BA.

Pcea oat atatefae, ax Sata Lo AMF Tests

Bo} ase MVR! 3. LAPA= ZPAB=asF AMF |

Pa Gey yey wale Pers alataq Ts |

[ BRay: “4a ste Pass BTay ata asf fetes ~fs ar

SAMA! AIga, BVP aveq cad BYfAB stars weds eBrw tice:

FUG Byq wna Sricwa 4, 3, 2 ay 1V Faiss

wits ees AT) Fe Qe aacsaly ety Gateway Aiea

EH Fes BVT VTS | Sing] fom Atfony 2 fafer aaytrela ceets |}

Construction of regular figures in or about a given circle

[ qoan wafafes 2 afainies gaa faye a1 2eEE EA

WG 5

To construct a regular figure of 3 sides (i) in, o:

(ii) about a given circle.

[eee qa (1) aefifas e (2) afafafas tage wie

Ffacs VBeA 1)

( fxm sisttetl)s wa 41, oO AHS eT ceH) Boia wrh

(1) safafes oq (2) ae afafafase aaqte fogw wea sfars

wera |
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(1) WAS xyz c-cata aoe aafeite faguy aie) yz

ser fers D GE fay ita afte wz) OA coCHa See atm ae}

aqct LDYX- ee AAtT SAW Laos aa 2xzE-3 Hata Sfay]

(00 SS ey; 08 @ OC Jers caz Bec faNTS coy afar

“6, 2C, AC CH Se; Ged AaBe gets aefafas saate

To Esa |

CHAS XYZ HAASE CUSIT ATSS cata 60°,

LXYD= / XxZE=120".

weed Oo F44CS LAIB= ZAOC=120',

B0c cite 120) [ 2 oo. faysa catqofna aa = 360° J.

aBrt O-ceRR cata Fea Hata afaal ety AB= IT BC = BIA AC.

ST} AB=B{ BC=B AC; ©. AABC FTRIe I

>) Bwas 4a ots wea zfasi a, B ec faye gels

‘eae ede wise oa) Geta caa tag cay Sfam] AParR Sex

ine) Bots gala vfafafas quate feow oFq |

#MNYAs aP ear ws aa C0ga= £O0AQ=—KF AATFT4 |

J AOB+ /a=2 aNcetd ; fae cL aoB=120°, . 2a=60°.

WE pe ZR ates 60° |. Par wee aye fee |

festa etettetl): awe gata aa ati aP qe1 Pca

4% 5545, ea Po wt Asal aah Fe Nts 1 WA Fa, Fel ays

Set aoec feyrs cay slat as, ec, ac caly Fqi AABC

Awiniys aagte faga 2% 1 op, OC, PB, PC Cat Fz I
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etait: AsoPp e Acop aqate faow [°° ACSTH ah

=afyit)], .. Boc=120°,

fafes ZBAC=} (CSHTM LBOC=60".

Wty ZBCA= LBPA ("ass Fareg)=—60°. ©. AABC Haaty |

or, 4B @ C fas qe feat mls Sifer Wd os

afsfafas arate foals them wera | J

( Sly RUM ) = CSI Cq-calq DAY CAMS! AO-F Wve
AX, XC BN SIS AC COM Sa aR ac-F WA Ce GT Ute:

WEF AABC FIAtE RECA [| ANI Ae |

WATS 6

To construct e regular figure of 4 sides (i) in or (11) abou

a given circle.

[ eat qrea (1) wal wefifas ¢ (2) waft afifafes ou

By_ a aise sfarw vaca |]

[ ay BYES afary ose ateway Fate etal cera ata |

O, NS seq cHet Zales

(1) wa wafhfas aq (2) oa

afafafas way ogge afse sfice

wee |

WER: WS CV caty SPS ata

AB HS at Foty Sq ay wa wafp

CD ath Kiss Bz! ( fea ac17,

(1) A,C,8,0,A 43 49 COIN Sere ACED BBiafae ge?

BYE G wea |

Bais - o-csaey caitefa aacets afer wa,

AD, AC, CB € 8D Brafas Hala |

miata, aigeq cate afar Za, 28, £6, LD @Tane

FACS, Vat. Geta arta |

ACED HFfe Fox VA EYES S a aiowg |

(2) a,c, 8 6D faqrs rea vitae wie aise aq) Wa
Sxiz] P,o, R, s fayrs cow @fa41 pars! gua tiafaiae Fv

BYE & ea |
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@iaiq: op-7 G94 sR @ AB AY seaty SRI AB: WHET

AS BR. .. ABRS BfP atytefae , feu Serq LBAS AWTS.

ABRs Sf StEVTRT) wATY acap was atrerea

SR=AB==PQ. SPH PS-CD=Ra; fee AB=COD,

PS=FQ, .", PARS asf WWW DYE wT aiewT I

eyinates er aufate es afaefae atge asq fice

remy VID Hu-ainacay Says cats sifefece aafaefae oa

> faqepafa qare cay er, GH fas coy sf) wwe, A

cece tae sfsai afafee aq aa faqeot cay sfaraq® greg

mats WAN SVE Ahex wa! [ ets He ]

wiats, & faygafacs req ~rieefa wise afaca afefafee gay

SHSe AW eH! VET |

AAD 7

To construct a regular polygon ina circle.

[ ase ICs Os aT eee wea BfACE BCA I |

MA SF, FESTHI WSR nm, ORT FCSY CHH O faqrs “st ME

Hutt LAOB SfSS Fal Way BI, A,B SA cHNfay) AB CATH

2; AB Bla Hata Sian Tate Bc, co avis artefy ales sz)

a2 WBEAIS BAG n-Ge Seg eeea |

wtata, @ canfayefars qeeq ~rigefq afew sfara gras

wfalafes aq n-GVH GAH REA |

at apes 908 3, 4 ayis crcata ere aiefafee wan cae

SSS BF) ATT |

TAT Cow ( Medial Section )

aff oa aaaqcae cota faye aba Ge wet faee ay ca,

ase Wem GQ RA CHAT STS TIS Wy HO Gg Whe

atomragq qata, St] BBtq 2 Hay carira @ fayrs aiegias care

hep aajer: @ canfayce aegis cemfary (point of medial

section ) atm |
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(a) To divide a given straight line in medial section,

[oa marcretce aiegfas core wefaee sz |]

MA FY, AB AAATUTS WATS CREW AULSS SHAS wore |

Ses ABTS ac ay bia aR

el=daa 31 ac cary Sfany Gzy o *

wtrs Bc-y HMA CD Bt Sly we!

AB BETS AD-F Hate Ax BWM Silat A x @

Fel aca, x fages aw wlashae cyry ( fom 4818) —

fame Bea |

gat: /B awets afar,

AB? = AC? —a@c? = ac®?—cp* =(AC+ CD){(AC—CD)

=(AD +-CO+CD).AD=(AD +AB).A0

CD=-8C= AB, ©. CD+CD=AE}

= AD? -+ AB.AD,

~. AB?—AB.AD=AD?, a, AB(AB—AD)=AD?,

al, Ag+B—AX)=AX? [ 7 AD=AX ]

ai, AB.BX=AxX?, gwat x Fayre as atafase cere faze

avyicg |

[wears fe an-ca ainfas com afefawoe sfirs ea, 222

AC-¥ afewiey BETS Be-g Hata Co BA Bis arqar wera

BACH E AGS oat afes afarq cay AE=AD RII E fayCw AB

aaifas cory afefase aFrq i)

(b) To construct an isosceles triangle having each of the

angles at the base double cf the veritcal angle. |C.U.'20, ’47;

[ aay wats nafeae fagy Aes sy caq Siete aCe Sian

eta Mecaretg faws eas |

WEP s ca-cHty AIA CzAM AB MS Getcs x fayrse qiayvs

COUR FASS SI, ct AB.BK=AX? BY I

Be x fay geftte com efes) Ax-07

matt ataty aFar gee 7S ota Brat

Sata caa c faye emg cay @feq |

Ac, BC ecx caiy eat AAae facts

faga cba | ( fom ae 19 )
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giatts AAxca fsge Wiss Sq 1 ee, ap.px= ax? = BC?

BC=AX), WA Arc Wea c fears ec wie!

.. seffegtter Si Zecx=westeqy Feiere Zax.

AX=CX (TBA), LACK= ZCAK. CO. Amat CHI Z ACB

-- 5 LCAX=2 LA. Bala, §«=LBXC= £CAX+ ZACX=2ZLA4;

“¢% LB= LEXC (5 BC=AX=CX ), - LB=2eA;

La= ACB, “. AB=AS. 1. AaBS waft aafeqie fae

ar Sey B= LC=2LA.

ic) Divide a right angle into five equal parts.

| wore aacaticae Tis Hala wect (awe eq 1 ]

LA3BC WAST, Saicw Hata Fis oy frws sfyrwe wBiq |

30 Mere aba aya 4afe eco Hafsate few te caq Betz

ic 6 Lo Beers Weratq Leoeps feed sy aare

/CBDTF BE Te aafarfes qi ear et Zcaey aata Aion

2i44qtS ZDBF @ 2 FBG Biss Fal wr4 G

auaetd> BE, BD, BF 66a uta Aula Tt .

ate fae EBay i “\y
wali {e.(c= Lbd=2L csp,

Z£C=72", .. Lca0=36", 6 ©

ZCBE= Lo3e= 1d".

Waar SDBF= /FSG= £CBE=18°. ( fom ax 26 )

wear qafs ¢Aaa=90°—18°x 4=18"

HEI, AICPA Aree Hata icy feos esIE |

Rats 8

To construct a regular pentagon (%¢#98) (i) in, or

it) about a given circle. [C. U. '15, °34, '37, °47)

| eet area (1) Sefafes s (2) AAS es wah var EQS
“8S share wba | |

WA BA, QS O-CFMT TS MG ZAI SSW ales Sars w¥rq |
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(1) Bers Par say ose aaftate foow Ste cay Berg

Q@ GR CHULA ACSI P cotta feed EI OA CHCHtA artaiy

tre azo fayrs LACB= 4a Hts, Tetyz o8 ate caqt wfafirs

Bfaycs cow afeq) aB catty Sq) aay oANtH | afea

BC, CD, DE OJ] SiH aq AE Cal ST! MCI ABCDE AHS Faz

aeinfas way rege Eee |

Mais LA=22P a LR=2LP, ., LPHLO+LF

=5ZP, . 5LpP=1807, . LeP=36, * La=72

O®T4, °° AB, BC, CD 6 DE Bifae Aaa STI,

CeHQTM ZAOB= £BOC= LCOD= £ DOE=72°.

& catpefay auf = 72° x 4==288° ; fee o faye cattofaz

auf? 360°", .. LEOA=360°—288°=72°.

7 AE BTS Bry afafay aria |

aiqa - Aoaa aafaats, 4°. ZOAB= ZOBA; MF

ZAOB=72°, “ ZOAB+ Z OBA=180°—72°= 108".

“, LOAB= ZOBA=54. eary forma = eiteye = fuge

SaAra=54. . eQORY eras cHtd== 2% 5" 108".

WSK, ABCDE 4 te vale aefa fas yay yous |

(2) a, B,C, 0, € faqrs waiaey greg To wie pa, ak,

RS, ST @PT HFS qi SSIS CY PARST AVSRlb Berge w%/

Was Jaeq afaiafes gay reg_a |

eats ZOAa+Lopa=2 HRatTzid, ©. La= £A0BF

WTS | BPAY LP, LR, 28, ZT coirefpe sieicey fanzy
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o fayy cata ase | fee Oo feyE TSE cela HNtA BeRts,

Lp, 2@, LR Als cata Ft Pe Hate |

aiqia, PO.@ GO CUT fay AAca @ ABoa aaAy BEra;

ZAQCQ= LBO@=3 ¢ AOB, ENE £AOP=4Z AOE.

LAOG= ZAOP. ~. AACP 6 AAOG A4RW, 3. AQ==AP.

PA=2AQ. SWAT GR=2B0, fey aa=Ba, “. PA@=aR.

WPATA PQ@RST-F Ha qe Hata, ©. Saye afafafae way

APSR BSH |

ATW 9

To construct a regular figure of 6 sides (1) in, or (ii) about

a given circle.

| aS Grea (1) wafAfas @ (2) afifafes os sfan gas

OR ATS SHS VEZ I J

O mee War ceH Fehrs yafafes eo os afafafae

FAT FG SH APSE STS VFrq |

(1) Weas OA caceta atte

a4 9%. AO-F Fala sfeal AB, Be,

(0, DE 6 EF &{efya afes Sq 1 AF

LeIy Sq] TY ABCDEF & Zafta

sefqias Way AEH wes |

@a4s ao, BO, co ays ( fam at 22 )

CUI Bq y

2%l* AB, BC, CD, DE 6 EF Ttole on aaa afaal Sxicwa coME

my cate afe ata | Wats, AAOB, Asoc Aer aua'g afer

AOR, BOC ASTS Ati catera oc srale O° , FGas wale AOF

ieqg xfantre 60° vera ( OO faapa caitafad ANe=36C" ) 1

Aor fagwe yaqig! ©. WEA nNaE Bq wa LARC,

‘eco atefs cattefaa eres 60 featiz fear a 120° afam

% Sua cattefe ATT |

BEEF, ABCDEF VY JSC wlafas PIV W.g_Gs |
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(2) @was a, B,C, D, E, F faye ate gram 6 ~Pfs

tei Sera saa cay Sfaat ce aw _a Sern Bary Sink

USI Nfafarles wey TU Es eaeq |

[ Horta 8aq ate atate Wie |

wate 10

To construct a square equal in area to a given rectangle.

[ eat qiaececna aay wat afena aise sfacs Vera | J

Aaco “ap ataernm Feta ata wah aicea ase

efacs BaTq |

GPRS AOTS E fay ATS GAH

afqS Sq CWA DE=DC BY I AEC agtA x r S

sfaal eB aye Ais aK COIs /
afee fan avgace c faye cor Al

STl DECH H Fy ATS afaw Fa cagq °
DH=DF yi F @uH fayre coH BB x Cc

sfx] GQ DF apitd asa sae qeoty ( fox ae 23)

Gis, Gata cua yamig a fares cay Sia t FG SHG Cal 47:

DFGH Ofwe afcwa eBa |

C E i

@iaie|s * OFGHOT Fa Ate WAS LD HATsTS, ©. Ge “se

atewat AED wyTfay O BHI CHH FO CAT SA] OA=OF=OE.

Zo mTald, 6 OF2?=0F?—OD?=0F%2—Oo0D?

==(OE+0D)(OE— 0D)=(A0+ UD).DE=AD.DE= AD.DC.

OFGH AtCPR—= ABCD WACUPY |

weyfnates (1) Toconstruct a rectangle equal to
given square,

(C1) «aft afoscaa aata as atysena axa afacs kta}

Hints: [ fou Sifeay qe ) acy sa, are qicwcag wale ag a.

2a ACTS] FSSA wale Haq CIA AB AS wae ABTS ain fan ATs

Wiest a feqcs at wala Ac AY Biya ABA RAteaty ce BTA,
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Sl Cl ayarey “fifite Dee faycrs cay ofgqyi OFLAB Bte |

AF SBF GURACaq HITS Qfasemads OfH8 siqeesg |

BSY{SE LAOB AFIS 4a D VETS BfVST apg GAG OF ay,

.. @?=AC?=DF2=AF.BF,

(2) Todivide a given st. line so that the rectangle

contained by the segments may be equal to a given squzre.

[ ase Tacaats anetca qefawe sq cam Tetq Gqonaras
Sats HrsenE eae fates aftscaa Hata ez | |

(Hints: *B 27s AAAI 6 P aye airaraa ESP ate aty

aafrets (1)-99 9S 71) nfs eec® mmtVem Cre

AND 11

To construct a square equal in area to a given rectilineal

figure ( or a given polygon ).

[ eee aaqray CHCEY TI aegrag Hata sh afewe aya sfare

wary t |

Wa 4, ABTOE ate fAfes aycay cHAr Bata aya caaza

aind asp aicey Bea SACS ECA |

Q R

~

IN \' ‘

H x MP SY

X

( fom ar 23A 3

WETS AC @ AD CAN 4: BEI AC ©% EH Il AD Bia,

Seq) cla co-a afesinrs aaigry F 2 H fears cow Shaq |

AF @ AH CUYN Sq AQ akKLEH Bla: AK Bea AAFH-2% BHI

FH® OO fares aafeifes Sa! xXy HIACIA] VETS XP= FO AQ

Pu ak ota] jel xnce ain sfast wath adqe afse 37,

XN oq aurfay M Ae} PALXY Bia, Pe cam Bde Wafers

afaarrs cew iq Pas Bq aah aime Pars BRS Fa!

Cs Bigs aicwn |
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@aiqs < AACF @ AaBe ast gfe aca rq ue

AC @ BF HaBAaly HAA caAacaa yous Walys, ©. AABC= Aace

syacy, AADE= ZADH.,

AARC + AADC+ £ ADE= AACF + AaADC+ AADH

CEG ABCDE= AAFH= 5FH.AK = FO.AK,.

atata, PA’ =@mM?—pm? (°° LP Ratate )

=MxX?2—pM2 (°° MX=QmM=aytald )

= (MX -+PMKMX—PM)=(MX-+PM)\MN—PM)

=PX,.PN=FO.AK= CQ ABCDE,

©. PORS ATCFA=ABCDE ARIAL CBT |

(MPs SES TOA Naty aiowR weCATS uF aistay |

HAW 12

To find the mean _ proportional between two giver

straight lines.

( obo fates naacaata qeramigatsy fata efacs eEcq | )

qq 44, a 6 b Beh aye

IA CIM | SHA YT-AWTATSY )

fata sfare aera |

Beas cy cetq HAM cat |
AX He! BB BSTS AB= aA AR

ac=b SBI Tel ACTH UTA ( fea ax 24 )

sfaq aah age BfzS FG way BDLAC BIT! BD caq BYGSCF

o faacs cow Sia) § F BD CAA ABS BCT TA-AV TANG |

am4qs anespccaty eyi Lave Blqee afaqay Hass!

nacalfae fay D e8ts afsgu aca Bq DB a,

'. AABD @ Avs ay,

AB_BD . 2 BD. ap, ae bag aeT-AAPNS? |
BD &C BD »b

(Wdats fea 247d! WA ST, AC CAB aS Cay Mt

Sota sea Sra was cacy anafes cq Seraz a ate falat

wen ot

a

CoN.
A wx “geCc .:

aié
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Lege | SRT CHR AD CM AC 1@ AB-% Ray-HAPAP SY Bea |

eigtt, CD C8%) CBS CA-F Ray-FUHPANey) |

12. (a) Find geometrically the value of 4/5.

_ ortfatee etfs 3/529 ata fata ea 1]

[ fom as 24 cae JAC=5 CHT aq a9) Bey eBoe pB=1 UHH

ase SBT ASl ABS ACT AT-AMNVUNV) AD ATT Sq |

ytd, °.) AD C44) AB @ ACT NAT-WRTHAySY,

AD? = AB.AC= 5.1 a1 5 at ae |

AD== J 5 CHE GES MSaT AD CHG ./5-99 Srifafee ata |

HRA 2 J15= J/5x3, Wak 5 8 3 MFC s Ha-Ha

A948 Ma Bera 34 afeta, 34 Je8x 5 afars ea; ]

Exercise 2

1. Find the mean proportional between 3 cm. and 4 cr.

3.6 4 cHhibicag wertetey fata ea 1]

* Find geometrically the values of /35 and ./26.

_ witfafey atzicas 35.8 (2609 ala fade vas ]

8. Draw a regular decagon in a given circle.

ce ae sai Waq HIGH Ulew Fy 1 J

4. Draw a regular polygon of 12 sides in or about a

ven cicle,

[op yea sefafee a vlafaiae voR gor ayTgS

ree

3. Describe a circle in, or about, a regular volygon.

| <a way aegery NBs a 4 Wize Arq Fe | |

5. Inscribe a square in a given circle.

2498 ae Hefafas ateng afss Fa | |

7. Inscribe a regular octagon in a circle of radius 5 cm.

[C. U. 735 |

(5 ca@fabta artarfaree aoe wale waa wage ates aq 1 |
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8. Inscribe in a circle of radius 2 cm.a square and fin:

its side by measurement and calculation. (C. U. *51}

[ae ca abra antatdfafat gre wae aftag afss sq ce:

Gatq atea ends fata oq 1] { S: 2°82 cr. fa, :

9. Construct a regular hexagon circumscribing a circle

of radius 15 inches. Measure a side of this hexagon.

{ Pat. U.'51 |

[aa aceq annie 15 Bie Sets ae afafafes ay

AW SH ATA FZ gg Gate as ate Wi | J

10. Abouta circle of radius 1” describe an equilatera!

triangle. Draw a square whose area is equal to that of the

triangle. Measure the sides of the square and the triangle.

[U, U."5r

[ asf 1” atatets goer sfafafae aaa frou afss az:

Seta cwnscay avia as afew ate on 4 qiewse -@ faguen

ae att J

11. Ina given circle inscribe a triangle equiangular to

a given triangle.

(ase are qe ws ane fagrey AeTsin foga Bes Fz: |

12. About a_ given circle circumscribe a_ triang!:

equiangular to a given triangle.

[ os fates agar ayaceth afar wae Fine grea tfafafas

fage 7a F7 | |

{ faite cw}



Solid Geometry ( 3 apfafs )

oferty Hew

1. GA. §H ( surface ) CRY oR ary BIE fae can aE

30g GR faatans |

oF BN Cae HATH YH ( solid ) acy Feta tet, ate

2: OR, FSI Fe) faarfas |

5, wras CAfafae ca cata OE fay cant afar cq AAATTA]

AF BY Grey uly scars HPSS Hyd FRAT wa, wea Se GATS MASH

alone 4) plane surtace | 44 |

% et ANG ATT, STATA AEPHSM ( curved surface ) ace j

SES cewe a ce, ate faye fe ate eal cqay Benz

eg Geis fates coxa fram a) ogy wee fayre Bbc |

PUY, GN OS aN Gay Gory oy, york Gee wa aa
s

Yas Sy, Weis, GHP stg gfe aay ae ya ( solid )
ajc har

“oH = \

> boo

on FFP |

“EON FSATEC] QFE HTS SZ Balee wretferce

reglere 2 @BGATF ( co-planar ) 4 |

go agarae, fear ule cata Hye GTS 1 aly, Ig 4 CARN

tra earpae fast iskew 4! non-coplanar, 4 | S84 #sacaygay

14 bree Seae fare coe4 ay, WI SAM HISslay Ale |

Swreqe:: cee cxalaa atta festa watts Gia ate ss

WHIMS CIR’ VE |

b gee wantaofae wnaacaeta (skew straight lines )

wae eS cathe vee waryefas (skew ) AAACHAA WH a iB

seareay eee Cafafae cota fay ore wyaibs wsatey Shaw

sive Haaanis Hee Ca Cate Bey sea HE CHATS 4 FRB skew

raclaae BESS cHl{d TH} 27 |

ota B%, AB © CD BEB skew AAAS GAR ABT GAMA

Cita p fang BBUe P| ICD bial BB i FTA AB @ PA-G9 RAPES

[24 AB 6 CD skew CANGTIT ABS S CFG VALS |

Eic. M. (X19

A 4
t f
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7. aiwefis ge asacae sy casa fats vor, a

AUBIN VEC |

8. af oBG aaacae wss HUSA SAAS airs a Galfinrs

oe fires afas sfaca fafaw at oa, Sra Gatfercs Aareata aay vz

9, wef ATA 6 MS AISA ATEN TI UH Sethe a

cata face ae ya 2m fee siqrye sae fafars a1 eH |

10. gafe aaa Hateata Ur aly Stetfetce Stfaferss Gays,

afes sfacae Gata sere fais a1 ea | .

1]. wats xaacan ufe aa aasera foe Uae fae

ey cd, & canfay fra wies | HIGH

QBS APArTIAta Give 4 Aaa- P

cau ay, Sr 8 HReat@Itt|s

AISAA Cwcy Ax ( perpendicular C B of

QZ normal) q@H! PO HAAqCAa MN /* Oo . /
AISA GI o foxes fafrs esaiy, -

Po xf o fey fra aise 2 aTECaA i fom as 25 )

UIfafZs ao, BO, CO APTS Aywy HAACTAtA Gry AY SA, GA Po

MN 4qerqy Gq ay eecqi cl Agata a Awe saq af?

aapeaty Steice Gyry ( vertical ) 441 23 |

CaCVT AILS AY AISACS BAyis ( horizontal } acm |

12. cl OYE THI Ta mMaqd Te ss ATE oT HH MAT Ae

BY AS AIS] AAPYS Bias skew SHES aay |

13. facra fratwefa wesfare (Axioms) afar tT Sql V8

(a) Be azacay vsfeata fayrs fafrs eBcs (cay sfacs) A104

(b) aa aqqcan cata vals areca afes oats fayrs falF

BETS ( ets CRW SATS ) Ties |

(c) ete fay frm eefeata aaacaen Sta ata |

(d) asf arene Geib fay cater efaca ca caer aren aty Oe

Bas he afes sfarqe 2 Hqsrqq Gry Safes ace |
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(ce) Gs ATWATS Steta Saifey cota Haaraeice we fan
ageey facaa aqe aay Tee oF Hwy gSrq |

( qaeR afary SS 1S afew HAGA Gfacw Brg 1 )

(f) sete HTACAN Few SAAT APS As ate |

(g) safe HAAN aa Bete afew ose fay fra sears

ere STS] ATT |

(h) 98fb cam qaacan fra oe wa caqq waehaty anes

ere] UTZ |

(i) QS vaacRMl ATS WS HAATCAAITY NAICe CHE oC"

ca, Stata atfeca cata Fayre ramace caw sfacs ca at |

fafay Suieae 3

Gw\. 1. Ifa straight linc intersects two parallel straight
‘ines, then the three st. lines are co-planar.

Cafe oof qaaqcaa gee Hater ATaCAatCs cH Sta, VA

maaan fea atyofasy eFrq | |

Wa Fal we, aB aa co a OER AMteata AeAATS

WN WIACIA EG a F faye cRYH

ataaice | aaty sfars = eaea if .
43, CD, MN AYISlAas | A EL 8

Bats caeg AB way CD C_ / D
mB, Aart Sea aAtwofas : / F

St E OR F YQtHTT AB MAA CD-F %

oa Safes fay; Seay Seta 2 ( fom at 26 )

na sreg Gfafys fay

HBag, EF HTACIA ALtS MN AAACIa] SF HNScay Giq aafys

Letra (d)). .. AB, CD, MN ATAwfae |

Swi. 2. Show that if three or more parallel straight
unes Intersect a given straight line, they are co-planar.

[C. U. 72], ’51 ]

afe feats ay westfas Hates Aaacae| we wat fare

MATIN COR STA, GCA Sat FGA ETS | |
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Wat FF UF AB, CD, EF HAteala HaAcAa fEale MN AAACAATA

ater Pia, R faye cay sfaatcy | M

aad @fars eSta ci, AB, CD, EF A af ;
ESAT | /

BTS aB VA CD AyBIzY4 c g t
f

afanl Setcra at firm) os AISA Ate] g R/ '

UT! Wa FI, QF HTSA ‘py’, ata p /

oz @ fay QE p-nSLAT Bq Bales, hi

BSI PA HIFCIAL AALS MN AAAI ( tea ag 27 )

£ pAIsiay Gry qafes) wea, R fy p-nTSTA Wahys |

Sq ABI AR EF HUST seal winwslyy i wa Sy va,

Eeigt Sta ast aqeq ‘q’-oq bag wafes; wes R fa¥ ¢
Hwrscaqy CAG Bass | fee aw nqaray oa, Fata aferswr fay fee

CER HRET p Mag Me Tari [ ewsfae (g) |:

p GR q QhE HUTA |

EF HIATT p-ATStaT Gg wales esr |

AB, CD, EF H{NSlaqs i

Seat Bay) 4d, Ua ca af" AB, CD, EF-o% HaTeAe Whe

HAATIA; MN-AGACIAILS CHW BCA, VLA Wels S AB, CD, EF-AF Hie%

» {qos RET |

Gy). 3. Through a given point draw a straight line which

intersects two given straight lines not lying in one and | the

same plane with the given point. fC. U. he)

| cata fafa faya Hee ose yywcq Males ale Gay GE He

ATACTACS caw slant 4 fay feat ose xzacay afew Fa | |

WA Fal ate, o aa fafee fay aa aB ecp GER ane

nda | =O at AB fen Gafe HAwA ‘mm’ Ste BEA l We <s

Ws, GF HIB COL a FayTs cHy Oo

Shaq) GX OG AIHA m-AAWAy i
be . C-—— /0

Tay Hays werta, Ati, oa aa

AB AMAA VPSAT | ASA, TeM yg _p

p faye coy fara) wweq oa P
agate facty naacaet | ( fou as 28 )
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ASYs OG AVatIay as-q Afes Ayfaatay ery Fata cur

efit aL caUHCT C@alaty cata HAaqAAy stew aw Bq ay |

Gwi.4. Prove that the common sections of any three

»lanes (non-collinear) meet at a point. (Cc. U."11 ]

L HATA ace aH fea Hawg Atetas ceRca feald ania | |

AA FM UWF m, n, p fae AIBA ata Sfacws wBrq cy Faia

oa fears cay afaca i

AUTIS man qsqay “ae coq aace coy sfay uae

8 p AUS CD catty caR fia

were Gi) ]1 AaB aie p HAGA

HUTFUNA AL ST, STZ AB 9X CD AAA-

aeT ass fayCS CEM Bfaeq) ATA

Bras oF fay o. Wo02, fae HSH

1aRTS Con Siar |

[Pees wae oe crema ae ( f5q a 29 )

ary aap faycs fafas ens ]

Swi.5. Any three straight lines forming a triangle are

o- planar.

Oceta Fea Hance wash fase saa afacy Betat

sBETY SBT | |

Wa Be, AB, BC 8 AG HAArqaiaa AaBo Bra farce |

AB SBC gee cant Haacaal fem) caaq abate AISA Sts

4 o. AB 8 BC GeGly) Weea, aoe c fay Aras

WGI S SF HUSA Bays aifaca |

AABCY AB, BC, CA Ate foals Gaualy |

Gwi.6. Draw a straight line to cut three given
1un-coplanar straight lines. [ C. U.°13 ]

| MeCNT ace aay FSA Rqaqcattce cow sfanl aad aaa

Ty S71 |

Ia 23, ag, co spa feats antreias Haaqcaal) Getfercs

2% @tq aya se agacany Bifacwe seta as Aaacaa fen
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Ose AWS WS) ABS QB SHI | qySs acy Yale cas

C21 CD @ PATS AHA X 6 Y FAYE CHW FTI OM XY CAA ABE

AMEN A ST) Aaa, XY aR AB OSE FIBA Gays,

J. XY ATACIA ABLS CHA AS FATS caH SIA |

HSI, XY AFACIAS SHHS wyaqcqay eq |

Gw). 7. Ifast. line outside a given plane is parallel to

any st. line drawn in the plane, it is parallel to the plane

itself. | C. U.°31 4

L cata Amery afery cata naacaey ate & aywre cata

ATA AUPSIA TA, Gla Gal 4 HySrayy ayteaa oF | J

Wa SI, Pa AVS, Bq ap ase Aya, aa 4S aqeraz

afe:y weft co AAACN ABT AAtwats |

@alt SITS CSA CQ, CD APATIN) Pa HISrayy Hares |

@atds -° co 6 aB Aateaa, ©. Ber wswy az

PA ANSIAT Hew 2 fasty away ceMcT wey AB. Hou,

cor afes sfary Da sane Pa-wqeATSe coy sferw NA a;

S144, CO fH PA-ANGALS CRY FTI, Gra ce cenfay apa rz

WIaPes weca, fee Ste] wes ( * ABI cD ).

Pa FAStaqW Hfes co Hates |

Bw}. 8 If a st. line is parallel to each of two planes,

prove that it is parallel to their line of intersection.

[C. U. 1934 ]

( ate cata qaqa oe Haeray ateraefs artedta a, STA

CA H GANT caNTAATS HIbweAty CeCq | |

Wa F%, MON BaP ATS, xy Geiewy ceycae] wa Pa

AAACIY] M SN ALSCAL ACSTS SY Hapesiay |

ants Sfacw St cq Pa@ || xy.

Wy By, Pa Away fea M-aTeCAy arena sian afew

FTV N-AWSACF AB ATCA cae Sf) Awaz, ase Pa

aareqia esq. MARRS Se PA-HTE «GEE ATER OR
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HAH: NRG Po H Hwee eAArTAa aa op 4 ABs Bag

aa, .. OB, PO-caaty Gacy ay |

atq OAP 2% OBP fagRacsy

AO=BO, PO ata = _- ate

9a, LAOP= L BOP=1 HqTS I |

fagaay 7F7y |

AP=BP.

SEALY AMI BBW UH ca, 4

HTSAR CY cHla fay aA OM B

BTS ATYATS] |

2 HASyS Shes Hotayg | ( fou as 32 )

Ge). 3. ABis perpendicular to a plane and if from B,
the foot of the perp., the line BE is drawn perpendicular

to a line CF in the plane, show that CE is perp. to the plane

of AE, BE. [ C. U.°50 |

[ AB CHlA HASTA GIy ay) aera atefay BB VBIT SF AISA’

cata WIAA CF-ay Sa BE ae Bial esa) ATG BI ce, AE

© BE qfas HTSIAG STF ce Hy | |

AB FAACAN XY AUST

CHA B ARTS AY) «XY AIBA k

C4y CF cy-cBly GS HIATT |

CF-9% Gry BE ay Bilal Bea |

AE YS Bq BBq f ot \ Ne "
amd sfyes esta ca, ce

FIAT BE WAL AE AAATAN- °/

IF HAST GACY Ay | x

AC IS FA) LSA | ( fom ay 33 )

@taid:s aB ATaqTId| BE uy BC-y GIT 7! Aly ABE

aay fagrea ae®=aB2+BeE? | BEC AAs fagrry

EC?=pc? —peE?, . AE? +EC?=aB? + BE? +BC?— BE?

=AB2-4+act=ac? (°° LaBc=1 HATatd |, “. = LAEC FaTSTT |
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CE AMACAA) AE HaACAAtA Garca AW «PSE CE, BE-a Tory

TY. CE RAATIAl AE 6 BE AMALIA aIs ATVWeAT Gry ay |

Sw). 4. One and only one perpendicular can be drawr

to a plane through a given point outside the plane.

[ cola wawtaa afery cata fates fay fear aywattea Gra cea

oseaty ay Sa, aq 1)

UW FA, MATwSaAT afore wae fay o. aati sfarws Fra cz

o fay fim m-AywraT Ste caaq Qa atm Ae LS UH |

Has ule yeq oy, Wa Fy, O FETS H HTSIAI GAG OA, 08

gets ag bial esq awd, Wa Sq OA, OB fen N-ATEH Wie

BE] AAQ GF] CAA M-AVSGACS CO-caala cay STaH |

"* OA, OB VSUF M-AVScyA GAY ay, wa co Gotrws ye

S ayer falas sbairg, 2. OA, 08 BeraF co-r Bq ax,

fee cod afee OA, OB SEE HYSIA Hahys Fg Toray cow G4

Ae SETH NC ay |

RSA, O VETS M-AVECAZ BG CSqH GaGaty ag Stal arty |

Bw). 5. Prove that a point can be found in a plan:

equidistant from three given points outside the plane. State

the exceptional! case, if any. fC. U. 736,

' AY BY ce, CHtA HYSTAY GG aan aap fay faty eqy any

Ue 4 arsageys wa fea fates fay vba apres} cet

CHS BE HABA TET ? |

Wa FI, m sob Anse AUT agra, 8 8c Faia afory fees

fay | ap- oa warfay fer aa-3 afew ay ofan walt aye p Sta

EER | HELA, GF AVGLAT ACTS fayF a, B LBS AAIee".

aB RUSAP m aTSATs cam ab caaty cay afaa, ©. ab- se avs

fay A 6B SETS HUGIAS] | Ataty, ec-a wearTfay fem ec-q Hie

oe Sfan n-aqsa Stal Ba n-aq Baa aafes acess fay. c

2ECH HAATS) |B GaP m-aTEAtTs aaa cd carta cay fF.

cd-fE5 Cu CHa AY B EC BETS HIGATS) |
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fafay Gwiewd 5

Bwi.1. Ifa triangle revolves about its base, show that
the vertex describes a circle. fC. U.°19}

[ants 3 ca gface we ofan aie asf fasucs cotata ay Gra

Rifeys wa ye afew sara i J

A

© © Or ------229>Cc

( fom ae 35 )

Wa FA WF, ase ase fase atyty sfarw vecq ca, acts

wy sian Aascrs catata seca a fay a ae afew afar |

Bc-a SAT AO ay BPSs Sq asa |

24s 7 AOLBC, .. 0, BC-99 GTA ae fafee fay aaa

fasaiere catata e8tq xa Ao, BC-¥ Sry HAA! O Taycs ae ay fere t

OA Cat Gian sae aqua aise @facqi wate, catey

a fay o BETS HTYAAS) Aifseq, qwag a ae Ja afkes sfara

UTI O CHM AR OA alatd eee |

Gey. 2. Prove that there cannot be more than three

mutually perpendicular straight lines in space meeting at a

point. [ C. U. 732, °36, °48 |

[ aaty Ba cl ay fora afes Aqacaet Agicad Baz wee

fayCe ae RSCG ICT ATI |

Wa BA, OA, OB, OC AWa- Cc, oO

cits o ye Taq Gg | / y
ay | 1% HEA SI, WA FF OD NTF , Sf /

ee Haqcaa Atel sey cya

OA, OB, OD AamMCAy Bra A 8

O faye ay FHI OA SAOB yy —

TIS XY-HISGA ATS | ( foal ax 36 )
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CEG OC CW, OA AQ OB-3 GAY O ARTE 4%, 8. OC CAE

HISA XY-0F STA Ax! «Waly cAwP OD CwWM, OA 4A OB-F Gaz

aW, OD Cat xY-AWeray GH ay |

OC LR OD AIALAW Xxyv-HTGrAI GAG was Fayre ay,

fee BB] GAGA 5. OC HA OD USE HIaraaty GAYS |

feaba afes azarae qamcsy Bors ose fears ay vFre
ica att |

Bw).3. Prove that all Straivht nes drawn perpendicular
from a given point toa syste:n of parallel straight lines in
space are co-planar. / C.U.°27; B. U. E. °64 ]

[ mis oa ca cata fafed fan eece yore ANreeta Haacqe:

cate Ga alee aveia caste | |

All $4, AB, CD, EF MASTS SPery soy AREA HEAT] we

P fay SETS PQ, PR, PS...WNTT AB, CO, EF...9s C94a ay Bre

CENCE eats Siarw Bea cn GF orvafey GHG |

OR, Wa BI, P fay fer swe HACIAPefyY Hlezs nweagre

Sigqy xy RIAs Bla Bea OK, x ¢ F

| :
XY |] AS. 4&3 PG&LAB, 3. PGLX). L Eo Ic

Byatt PR, FS...acwemse xy-sg ) R

“2. @eq P fAHCS AR] We 9A, PA, PR,

PS...GSe HIMACGA xysa PTY

xyaa OFZ ae sayy & aes gas Dow hb
HASTA BABS | ( {oa as 37 )

Bw. 4. Show that there is one and only one poin
equidistant from four given points which do not lie in cne

plane and no three of which are in ene straight Jiue.

i N. U. 46 |

[stfate fates fay wewala acy wa Borers cata foals ANTAy ace |
arty Sa cu & faefa cece AayAAS) ale am fay eFce Hea: J

Wa F4,4,B,c sD difae antawfae aye fay ag, Oxy?

(ata feat we aqacaaty wafes ace |

amy sfars werq ca, o faqefa votre naqaae) usta fa4

RETE ATH |

—_— es
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iA, CARY AB ii cd aN BD Fetcws cove aa

_ ABD =] HITS,

LCOB=1 44t4I9: . COLSD.

CD-c44] BD GR DE caxty aca ay: feE BO 4a DE,

Y-HUGCAT GIA AIlAS,

CD CAA KY-AASLAG GAq Hz |

fangie Berry

lf two straight lines are perpendicular to the same plane,
hey are parallel to one another.

cafe GBB Raqcaey OSS HMGEAA Gra qy oy, Brq Belay rang

we MA ETA 1 |

Wray CAND 3-69 AS AA BI WY Ca, DE, AD-a Gg ay |

BIANF, NYY SRAPHNT CD, XY-HUSCAZ GAY ay,
Be] DE-F GAT Ay |

CD, AD, BD Kiweitge ; Few As, AD, Bo AWTS |

AB HAL CD HINES |

a(a{a, cUeeG LABD+ LcoB= 1 wnIels+] Awalq=2 HASTA,

AB 8 CD AUBIN |

eigfneies wie xy HUSCAE Big aw qe oN a ACES THHTEY

48S OD AMG CU-CHTA HAATIA] DE-4¢ GAG BO ay ey, WA AD

“CAatye DE-g EA AG 4y |

37 ot (StH ED-ce FMRI afes 2, Cid FO=ED BY 44°

AF cast I, ABED © ABFD H4qy, 3. BE=aF.

*"l4ie, 2ABE & AABF HQ4W, 9. AE= AF.

ETS, ZLADE “S A ADFOS AD vifeieq Ae, DE=OF Ad" AE AF

L ADE =: LADF= 1 HatSyA i |

MR Az 2 «8 Gaatgre “The Theorem of the Three

-rpendiculars’ tq 1 |

fafay Gwiea 6

@q1.1. Straight lines in space which are parallel co a
uven straight line are parallel to one another.

| C. U. °14, “19, °29, °35 3

SBR HIAIAATS afq aes fafad Hancqaty watwaly ea, Gra

HU Haig aypwata {|

- ne
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| MRCBS SE Ula FS WF, AB VEE CD HIqTIA] Boys Pa yee

coats ATwA | ets afare esq as s co AAteata |

Pe caats ca-cata fay a e8re Pasay tag ae aay xv nae

4) 3{ eB, Fz) clay ABS COLTS Be D faRTS CEH SIAR |

MANS AVP aBll Pa 94 Pa, xy-HTETAI ST ay, |. Ag

XY-FAMBCAY GHG TY | GH CO AMAIA S xv-AWVcCyT Grg oy

GT AG AB MA CO CAN) FE HTS xy-g GAY Ay,

Geta Tai Halwatay

Ge). 2. AB, AC are two straight lines intersecting at rg:
angles, and from B a perpendicular 8D is drawn to the pla‘
of AB, AC. Show that AD is perpendicular to the line ac.

| CL. UL 738

| AB SAC ASACIUT Aes HATS CHR BTATITE Se BBB

ABS AC 419 ANGGG CHa Bp #y Brey eFatre;, aU wea.

caaty Steg aD ay) |

UA FI ABS AC HIALGT TH mye HE Sy | BELA:

Bia, WI BE | AC BH] BD m-HYGHe Sq ay ( Pare .

BDLBE. W504, BD © ABS Berug fees BE TH BER |

AB SBD Was ARSIAT SAT BE AY §. AC AMAL

weary GZ ays) ATI, SHIGA ADD HBS AC AIRCAN~N

faqce fafere weaty ACLAD 284 |

Bw). 3. If perpendiculars are drawn from an exteir

point to a system of parallel straight lines ina plane, six:

that their feet lie in a straight line perpendicular to tu

parallel lines. [C. U.°27; D. U. 74

[ aia wa cu, afery cata fay CET CHA HSA PTS WAI YE

HITS TANT Gig WAS TARA Velayery ase Harcgquty wal

oan H CHU & ated can sias Brg az i |

WA SI, m-AWSTAY Sag HafesS aw, CD, EF Behe Fos’

HURT HIATAU a aleeye Oo jaw 2809 Belews Gory yetgce ~~

Oa, OR HSS ay Bay eae eats sfecs weta cy SF away:

oefpaiy AMTay oR 2 cau awe auteatr wsaradpeh:

CAA Ay |
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Hats s Wa Fz, o fay fem aB, co, EF aefeq aahwata

ay XY WAAAY «Stal Seq) os AB xy wae OPLAB,

OPLXY, WPA 08, OR HFS avafy xy-og Bra o faqs

% 204 | W$93, OP Oa, OR ABs qyafH oeB uysra otfere

£ PP HUSA XY-4e BIST we OBl4 we Se |G wu 5H n,

TEL n-HUS YRS m-ANGALS ale qenraeriy cow 4° ca |

OP, OQ, OR APS AIGA newer Bales,

Soteys viiwiay ely mm Sn HY cwETeAle Bee wafge vtec

P,a, RASS “twlay af naga BPH

AB, CO, EF awefws afee xy RRIRGA Sa KY aT

euStTT GTI AH, 2. AB, CD, EF aehe carniefay acer

AW SCAT GIF AY OF. PAR...... CHa & Hey Hafgel Waa,

a faapafa HUTae wa, Caeie AB, CO, EF aig les Tory ay vey |

aie

Exercise 6

}

1. Draw a straight line perpendicular to a given plane

‘com an external point.

| aiey cara fay RECS Sah es HAGAT Sa AY BITS Ba

Hints: ere o fay sce m-Aw eras C4 faias ap Heacaats

2°¢ OP 4a Bai P fayts aB-s BI m-wWErA Pa ay Bia.

HAO BES Pa 99 G14 ayia! Ges GlHk ays |

2. From an external point ?. PO 1s drawn ve rnendicular

. the plane xy and Lm is any straight line | Grace plane xy.

' 8a be drawn perpendicular to LM, show that Oa ts

s+ pendicular to LM, (C, U, 743 |

Seep Ay eee xy-HwsrRT SHY PO ay BAL BEot ae

PF HTSAZ LEV .q-C Hla HVACTAL, LM-14a Gd Pa ae bla BBC

2 BG CU LM-97 GAG OG AY BH:

3. Find the locus of the foot of the perpendicular drawn

‘3.21 given point upon any plane passing through a given

unsht line, | D. B. ‘24°

Ae ame fe SBre as wee AaaAcIeTh ca-cHta

foie Gy gy QPS mews Nefaga verare fate Sa | |
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4. If perpendiculars are drawn froin any point to a syster

of parallel straight lines in space, then all the perpendiculars

lie in a plane perpendicular to the parallel lines. [C. VU. ’26€

L Bats 3 ca, oe Aa Baty AIA yey Cty Gl-cafa fay

EES WES RAYS Gss Husa wafse oa. caF Sale warwate

caupafas Gry ay |

eazy ( Projection }

WASH S (1) uti cate Sx afes faaqats SFrwe cata Awerm-

Gog oe Lifer, melqy HeaMena 8 yWaae Gee CHE cals

wfecwert Projection ) 70%!

( TBR ae SS

fem ah caus xv WEeTAD BAZ AB CAs ay AAO

(2) ca&ta aaacatie «© wstAS Bae Bore alec whe
f

caldcpe 2-4 syste. 47 NEe-
oY:ee A

cay o ° wo langle between 1

f- a é
a st. line and a plane) 47% |

ma yoWt BA XY RISLAY BT AB Jat a 4t $I, gq ‘ oO. a _ 6 /

HIarIaly WHS ah | wat x

AB Sah HIRGlAS ! Ney HE, ( feH at 36)

AB 8 ab ( Baa afrs aB 8 ab) Aa~mdrs o fayrs cow 4i<

Woe BOb CHINE xy AVBTAT Sq aB-a ahs |

Meas “AMErAS Brg aeacaaia Bferws HaATAe BHI” BE

OBR SH, Fay M37 ace afaal Foray aims cyom 2Fq ATs |
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fafay Butea 7

Bw. 1. Find the length of the projection of a straight

jine AB on a plane xY in terms of AB and the angle which AB

nakes with xy. C. U. 734)

| AB AMAA 9A Got xv HYSids HPS cu Cala Beye Brg ier

ore 2 HIBIAI GIy aa-q whscmors led fay ee]

Ul EY, XY-HUSITY Sie aB Hzacaata afecwa ab. ab-a CHH

ity STAC CFCAL Wea SF, AB cAay Ky-HU SrA ales o cota Terry

Rte: OTF, AP lah Bia, aP cla BhtTs - fears cew @faa |

‘OF APS Gn M4 | BAP=@ ERR |

ab= AP= AB cos #7.

“Wy. 2. if a straight line outside a viven plane ts parallei

apy straight line drawn in the plinc. it is parallel to the

ne itself, UE C31 333

noble WWEA ASty wfre HG ae ahh Md Cts PYATAUTS

ats op ort Bet qugaPas Haye eva |

UI BY, m-AYDAG VHB AQAA H AWE Pa Wyacarte

Amat male STar 6 OBTE CQ AB, mF RI HUTA

AB IPA, .. AB 4 PQ gee HeECA WATER! Gla 44,

WHER n, TS no & m AVSRAATTS CHPLAM FETA Pa. Wasa

amea afge aface Es, m AReALS BAAS cyH Slots ALI ay. S194,

* iT & yusra afe fife vu, seq Wass pa catty falas ofta, fee

agi eg afayl Ste Wea Ale] fA ASAE! m-HWTCIAs

“EIR Qe BHA |

Owi.3. [fa straight line is parallel to a plane, show that

* 4s parallel to its projection on that plane. C. U, 744}

af Gah Haat cata RAK CAT MUTA Fa, FLA WATS CB

te § Hperay Sag wieta Bferwrsiae Hates SECT:

Ve $F, AB AIACIA m-ANSCAI HTBAA Ga F HISrAy Gry

“ts RISURY PQ. AP, Ba CNY FF |

ABy BferHy Pa, |. LAPG & LBP ALSMTs AIUStq |
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Biata, “6 AB, m-ATSyT HAA aA, aP @ Ba 2 HVEA?

Sa 4x, 7. L PAB @ LABG ATS AICS |

ABAP GSP WiEeORH, ABH PQ.

Bwi.4. If a st. line as is parallel to a plane, then any st

line CO parallel to ABis either parallel to the plane or hes
in it.

Cafe cata APATIN AD CBT Ay wLHAg HTBIlA OF, *l4 AB-¢

ASIN CU-CHlA HAITIAN CO F HAST AUBIN WAay Vota Brr<

RAPES LET | |

| Hints? Wa 4, AB HIACIA) m-HV CTA HAVA |

" aBilco, ©. aB ecpd fen aabatm Hawe SECO ACG

Wa BF, SI n-HWS4 | I n-nWTSAS m-qTScay WUSTy Ba Bar

SACS SP Hacaay ( meq sal] coats ) caw sfara |

Ota, BH n-ANS] m-ALSlAd AMNVINA Bi, Ba n-wasahys

CO HIALAR m-4 HTP WIH SETS |

ata, aie n-ATSAP m-ag ufos /

waacauty fafas 23, BA AB Cae! / z j
< m /

mamery wateta afan Ge # L 7 ———!

wafes l-caays AUPE OFLA | | tA, i” /

"" AB ICD 4a AB, CD 61 Se Sctty, ( fo ae 390A )

cD ey leq Arey wea; ng Hfee quitfee era
CO BE m-ANBAT HANSA AAA] | Gey HAPS | |

Gwi. 5. Show that through a given point a plane may b«
constructed parallel to each of two skew lines. (C. U. "31,

i aats oa ca cote fates fay fen oS wepaeiqne Hearse

Sera AUS OS HVA Sea SQ) ]

Wel FF, AB SCD QE awe BATTERS Heacge ( skew lines }

sR O BRS faq

o fay fren adieca AB Ss coq ANleIta Sissi OP 4 o@ Haag

Sta} waa oP 6 oa fru] Afsw HUSAT Shae qs |

ed: °° ABO Oe «6CD €6UUNIeTY OP € «(Oa ay HITeATH,

°. AB SCD ATES OP 8 OG WTF AVSLAYS HII |
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Gwi. 6. The angle which a straight line makes with its

rojection on a planc is less than that which it makes with
ny other straight line which meets it in that plane.

( C. U. 718, 30, 31 |

[ cota AICI wae HTeCKY Bore wlota wfererta afew <a

aig Bers B7q Sle S weqrqaa now | yyermy fafers wy y-cH la

“eATIMTA TH! Bria cHte sep wpAw t |

Wat BA m-AWSHA S44 aB Aaargrrs secs ab ser Ga 2A

rae Rfee 2 aNeta oO fayte falas cFgree: m-RWwCAY Bre

>b- 4 ANT OP AIACAA Bia 94, BE @ Pb CATH Bq:

eintt: - m-aAwerny Gg Bb AY, LL BbP HaCaT |

Bh<sP ( Sfeeq): ats, ABOb 8 Aa@OPa Ob= OP.

33 ate Widted, fae eBb<BP, © LBOb< LBOP.

Gw) 7. If two intersecting planes are each perpendicular
.u a third plane, their line of section is also perpendicular to
‘hat plane. ‘B. U. E. 64!

' SSP ceM) AMSAT Acerawe afe cows Sey AISA Bs ay

3 Sta Baars capcaate 2 SVT Sra Gry ay ose | |

Wa SF, MN &XyY See ANSA WII aw ABACIATT coy Biyarey

ar Bota PA-HIGTAY SAF Ay |

MAF BATS SETA CY AB CHULA! Pa HAYS GF AX

Wa BI, MN @ XY AASAM PA-AUSATS YATHCT BM 4 3

ratty cow Sh | P@-AWECA BCLBM 6 BDLBY Bia ©
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MN-FTSAVSE AB CUATA GIF BC AY) «= WPATY BDLAB.

AB-Ca4] BC 6 BD HF OF CeMItaata Sta B CENTS AY,

AB-(IA BC 4 BD HIF Pa-HIGrAY Gry aye wsA |

Exercise #7

1. Ita straight line is parallel toa plane, it is paralle.

to its projection on that plane.

i cala wawrag oagteate nang 2 srg Baa Ber

wisrmerag s aTwalay ey |

y}

7}

-. The projection ot tie middle point of a straight line

a plane is the mid point of the projection. LC. U. 16

- ~ . . oe ~ non wy.
Sta mera Gere cate Homisuts warfays whoo GF crate

SIGMA ay fam TFS

3. Prove that the length of the projocrion of a straigh:

line ona plane=-the length vf the straight line x the cosin:

of the angle which it makes with the plane

WSS Gx CR Cp tei Hal ete Gag Chirag Rawr, Becerra

CH. RATA Ca eB ge AD NES OILS CHTAITS

4. Show that the proyection of a straight line ona plan.

cannot be greater than the lhe Wir may be the maximuin

lenoth cd the projection ”

SU 29 cela aw. vs bye sate ngargala Bscar:

Cat & (get THEM game were atte ot i fSCRTS Halles CHE

SE VETS AYA TD |

5. Prove that egual anc parallel! straight lines have
equal and parallel projections on a plane. [C. U, °23

Bla AUeay Cla Als 6 a eqA AIA cqataing wferwneia -

MIs 4 HUBS ST |

6. Show that if the projections of a given line on tw:

intersecting planes be both straight lines, the given line is

itself a straight line. [C.U ‘26

SE Cem WASTES Bry cela coats Gee Qferaqs agarew

BSCR F CAUBS ose Haeqrset Ewe | ]

Hints: cata caw « Belz aferms HAS ise Gai Wear

owe Ue BSR qaerore CONTA Toaty OSE HIATIA SBCA |]



Dihedral angle ( faue cays )

GEE FIBA COATING frifoye gq) feya cata Broa ara
COHCANT ce Cala fay ELS OB areraa Bora aeters age GER

oNlayy) Gla ea cgay OB oe

Centaata Berg ay oe Gk

) tear rhs ¢ “pS Nw ohIT STE cata em Cone ok

gat! eya nar a ee ae oe
De gt BN

We $F UB BC 44° AD MER ay
— wo -ot

“FS OR AB FAeTAUNY cee

TTR AB CHITA CL CHR ae St a diy

COCe Neo By ay AQ WEA Bere oo ge Qe Rare

wT BIl4 StS) CFR Cry etal ap 4 Borg Ay ey

WS, L PAR = AIGA Gee wydes feeR cere ag cgele aE

Sin faq M ELH ML OT MN oaaraatey ag z Bq ag olen

Ho Gd AD HUSA OCG Atay sx | C

LLMN== 4 @AmCTS aay (wR Cate | Be
CACee Pa" LM 9% QR i MN, ah st.)

LP@R= LLMN.

ABS BSP areas wifes fear

“ie WaT Bey HTS ORCA fee 4b

Cemrye Sg ae acy | fea 4) |

WRGS Gi) BR tamara arias sage foo cme

CHS ATT ( normals 47 ) TAGT CHLCTS ANT 41 ROMY ice

(ii) om Haw7 GBB aateaty AIToATe con afar eEAy fer

ct BBP mata Bra |

on
Ste 2 ny
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(iii) GSR HARLIN Cota AMBIT Gs ay oem B Hyacaaiytaz

CA-catq HTSAE AHS HTSGIAI TAY Ag SFra |

Wa BY, PO AIALAA xY-HTTTAT Gry _o faye 7y way Po-wta4

Oe CEA AB HTGA XY-ATGAC OB a P
. ae

HBAS AT COR STAUNCH | oo

sate BSE BELA Ce ABN Se i an 2
r i t ‘ i

KY HTSTAG Hse Te | bem geen ER
° é

WSEAS XY AMS caios ae | / gf Lee
BK - fee ae

Sass cs xy-nyecHy GI PO

a, 4. 08 8 O@ Ce B47 POT | ( faq ae 42 )

AB-ANSALTS PO wat XY-ATSAPTS O@ ACIS CHT HIGHS

CeRtaa’ OB-49 Bq o Aare ay) .. Loa 4 FF RABAT Bets

few cetrog afar |

Poe fea cal HITE,

AB-AUGABR xy RUBY CAI Ay



He Sree

CO-ORDINATE GEOMETRY

( Se-Sifay )
1. tfcea ca staty Measfacsa asia anifafey ayatsa a4,

rEaR Stes Uatg-wztfafe Co-ordinate Geometry }

sat By i

Was ViVICs Aa, cata fay Bats aia eferq faathe sage

AFT HIT] Baty Gagin vers Beta gtate fay HSS Feary cwlaz:

“ANTS CRATE HME fafeate | extra WO Bee,

SANTA FI BTSTB |

é. (i) EtAtE ( Co-ordinates ) |

COPA SA CU, CHA HIV] GA HATS ( AVwild -Watee

LB SAT HaaTae Byfaco aaCaLe STE aH ew zy |

Req FF, CHlqA AMVC XOX’ § YOY! Gata RAALAN SL HEHE ay
Sil4 Oo faye car asfaatee |

e asataater fafa afam o Giny) |" P(x,y)

‘ays sae fafeR fam | "
rit 2 ATaIN wie

~

TMs.2g
IR,USISGS WB (axis) a) AR ] a R,

<OX’ HALA Bee BUNT )

1 <-O% (axis of x ) ae ! |
YOY'TS Cat fP-eres a Co-yQ, ly’ Ql inp

y BW ( axis of yp ) qt I ( fea al)

a GREY VETS 2 nwa cata faye qawae faye aIatE wa -

(i) BR@ CHB) 2 cater aes 2 HARA wafes cx

Pla fey wats fifa war tees viea! qa 4a, PS RAS

PAE ccaty ale fay) Pp Bere x-WCRT Sta PM oa y-eTHG
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Sra PN ay Bla Sai y AS Verse P faq YAY PN VW Om

{°! PN=OM), 4 om cede P fay OF ( abscissa ) 2

x-GQR BETS P-23 HIS PM CRETE P- AY cate ( ordinate )

cata faya ga s caters sera fayita Uae (co-ordinates) 3:

oy feea p faa wats (x, »)) wate fafeata awe aca atface

cq anca fayfsa oe e 979 Teta cae fafew ca! Bwsq (3,4

fay afaca qfacs BBtq Baty EHS AFF OR CBP 4 oss WIT |

(iti) tt (Quadrant)! 2-SF @ y-W* Hasaloes otfae

com fame Sfaatre i aAtsre MTs os Se fF ( quadranc }

aq ey fC XOV CHICA THTAS] SATH afta AtH, Yor’ cHicrs

yayasy wena fasty ate, xioy carta waTfeS eexce BT Ae

8A Y'OM CBTTAST THTPTS GMCS HHT HTH CI BH |

(iv) 4aATTS 6 WUWs? Bate: asfas aa ( convention

MPAA » SCR Glaharse x- WM Alas Ge x Aes HIPS Mer Way +

2weeface walye (positive > Ga yA afafetsq BHA

“aU Ofacse ANG ( negative ) H/IlsT 2a:

BLAqs, x BCHY CoTay HLS yp BW AIG 4) p-WMCPd HAOdr~

cemeiacs vats oa x-acene Tieoa fore Beary cHyreface

HNeE CICS CV |

WB, HLT cH4 cx, HoT alew Safes ca cata Pix, y) faye

oo (x) 6 ca (vy) FeBE watge eta fawts vice ates

CR-CH1A @ [AS FS ANAS G COU GUMS, Woot, Waly (—x, >

wha, STE AH Bales cersta a, fayT Ge scat ger

HTS, TAK BAT (— x, —y) VLA BYE Ace Was cacate

a, faqy Se Us 6 cH arts, Qwars wats (x, — y) BH!

Bag, cata faya wats Bray afer Sey cary Hicq wales Ge:

fafye vBai aia cata faa wagia Stat atfeca Seta YR se cet

fate afanl Seicwa eye o adige foens wal wala Alay zacz

su oa ots amy fen care fafacad faeyiba atats sient cle |

o yaya SF 6 CHS Cows yw afer Satya wate (0, 0) |
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x-ABBS cucata feyy cai yw (0) oy, gwate Beta gars

X, 0) ME y-HwPe ca-caty faya se yy (0) ey, ¥eah Bota

stats (O, y) |

3. Cartesian co-ordinates :

STAT C4 XOX’ & YOY’ AAACAz ( HH ) GEBL@ Hama ayetza

nafas vfaaife | wat aca stats face rectangular co-ordinates

vA) OH

aft 4 XOX’ € YOY’ Qway FamA AML [tq Aw a] VBA AH Btw

2TH AS AUCH, Bea Geifwars fei wweq7 « Oblique axes )

TA] FAY SRT HMMS C4 Biate Hy Ca Hey fava an oPyteH,

eS BHATT HTS FSIB Btats ( Oblique co-ordinates ) HIVE F

ADwala ATAPST BETA

sans wyffae Descartes aF 9F aeta glare apie oraa

Teal Stata ayyigate Cartesion co-ordinates 24] 649 |

TOUS BAS KBs NATE ace, Pw Arig eatra nas

» YS AE BSS ( rectangular co-ordinates } “faa |

Lengths of Segments ( Ga 4] Cwety

Oly OER BS [ayy Fae [ATE HAS] Cole BPACHAM cHiq sma

sepment-94 ) Cee fate Hace AIBA 421 SETSLE |

GQ) Batra nec werigey Secs cata fafeg fanga Bae

ate |

. eR oe Lee eae Quits [be WS $9:

Ula Sq, OX © OY He WHAT Ger P aya safe fay wed wars

soy): qatey o eBcw Prag gee NAS OP AMALIA Cpe]

ty aface eBrq1 Pp eBre ox at SIG PM AR bd war oP

U5 BF I

P faya stats (x,y), 3. OM=x 44 PM=y.

op? =omM?+PM2=x2+y?, HSA, OP= J/xP+ 7?
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(ii) erate ia Bele etwe farga aces yay fata

Wat 4%, Ox Sov ay wea, Psa gee ave fay ox fax

gba wate aatera (x, 93) 9 |v

S (x9, Yo)! Pa HAArate CHM ! ys

faty sface estat [fea as 2 cea | (2, pl@ n
P @€ @ BStt Ox-ga BA ! ° | Tee |

yetapeys «CPM SCO GN OY | ; |

9% Q FETE PM-OF BAZ aR Of N My

ae Bia | ( fo as 2 )

DRL, OM 25, ON= Xo, PM= 1) 48 QN= yg BEF |

@R=:NM= OM—ON= 1, -- 2%

92" -R=PM—RM=PM-@N=9)—yo.

Besa, PAR Hara th fpery

PQ*=@R? FER? (a) — rai +91 — He)?

Pax Jey xa) Fi 90)

RAs (i) Bax webs wats x, 91, xg, yy 29M

doth 4 ae Bete Se ay cea # valh adn] fae; weed

Pee fay cycata “tte qafye 2Be al cea Pa-gg "ay fata +

ya acaisi seta: Gi) qafay eFte pag Ray fadcay qe az

YR xg 0, po =O afara farts gay aten wSta, stay wea a fax

yafay c-3g Higw falas eeytrye Grace eer | |

5. Sections of a finite straight line in a given ratio.

(Bla GeR Raqcaaice cela GHATS CHW sfaca ( foe @fara

comleqa gate lady ace Bical Sa] BecwetE | «cata fafe® aA

AFALBACH BE Tae coy afar; ( wafeew @ afefaee sfx |

cela fake SECS Hee 424 wy!

5..a) Geta fates wacaeics cata eee weEttce
feemaiay fay winie facta |

( To find the co-ordinates of a point dividing a straigh:
line in a given ratio. )
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wea, ( gti fans fay accerre aeacaey co faare cata Taf

warts faoe ay, cnP fag wars faty ) |

lA 49, OX 6 OY TH WHET, P s a fayUNa state aataTT

(ry, Vy) @ (xg, y2) AI PA HyArea! R fayrs Ga min SPH

roe SSaicy | BGA, y

Mk 7 RA=Mm 2 ON, be faq | QO (x, y)

viaye fata fac eecas R

aia Sa, R faqs gals (x, y) | po"

Gi (fea 3 aati: ata [sal tT |v
a: R fay pace waufooe ; |
. ae
2‘43\T]! Ox-4y B44 PM, O° Mt Nx

ww @RL a BTR ey OxX-449

eeteatay MV CAA bts, S51 Cla (fbx a 3)

@& ANncs utfara Te v faqs che 4faa |

ata, “CORT av, ..
PT PR. m

TV R& %

'$@ PT==ML= OL~ OM== x—x,,

di TVELN= ON—OL=%g—X ,

X-—Xy mis; MYro*knr,
Sa RE tH wee

By" X Nn mtn

atata, * UAAPRT # APav AF,

RT PR_o om [ ~ RA 2 RQ+PR_ ntm

QV Pa m+nt © PR m PR m°

a) PQ n+m PR m_

" PR oom PQ m+n

Se RTs RL-- TLE RL— PME y— yy,

£8 OV= GAN —VN==QN ~— PM= lo 7 V7),

Ym Vy RTL
Va —~ Vy av men

Ai, vm tn)=m(ye—yy hey im FNS Myo +ny,,

Eic. M. (X)-—-21
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MXgtNz, mMvegtnv, }
mtn ' m+n

(ii) aff R fay PA NAAT min Bens aefawey sry

( fear ae 4 cHe ), eta

PR! RQ=min GFF |

5.04, R fea farty stats oa (

Vv

aga, “ RT Lay,

TV RQ nn’

' | (% »4;)
Te@ PT= MLS 2 -4x,,

4. VTI=NL= v~— x, a

xm X, m O| og
Xx XX, Nn

4, x(m—n=mxy, - ney,

MXg — MX
go PN

mie—n

“9. , : . vy mTox RU =< OV, ‘GXt aAV= Vg Py .e ore Poee >

Vo7 Vy m-m"

4, pm -nj=miy,- vilt yim -ni=myg - ny:
‘

,_ NVoTnNyy
m-—n

~ . ~~ FS MXy — NX Wyo - ntareaa, R faqa farts gars gba (M*2— MZ MV myn)
‘ m-~—- wn m—n

S83 afer fay race asfadfes era atts Ro ufF Pass

uerfay BI, STA m=n Bera}

MXg+NX, _ Mg tMx,_ Mixot+xX,)_ A, +4,
oa m+n m+m 2m 2

HIS MVetny, = Mvotmvy .- 1 Vet vo t+) Vo ty 55 ca }
m+n m-+m om 2

, 9 - af{titxs ys)ASN, SYa aatfay R92 Bars wFra (* a 5
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é fagces BMiggeina wate atce fagrwa comeM
fate |

BAI, [ fea aps faqs ancarey Bora Hagcea coraraey fre: |

wa Fa, asc fastas Mfay LY

B 4 Cy Btls uttacy (x,, y;)
* 0 Cc (X; ‘ Ye)
Xo, Ve) 8 (X3, V3)! fassita

ware fafa Siac ebca | > B (X,, yu)
. i

x-SU%Y GI AM, BN 4 CP A

hy ble f (x, 4.)

HAETY, Aasc = Bifafera

ames + Btirfaaa PNBC -

.<afSyq AMNB 0 MP N x

Bifrfeaad cw = i fon a 5)

Sx Geel x HAAN Aware HAP,

AABC-3 CHAR

- SMPCAM+PC)+3PN.PC+BN) OMNAM+BN;

yh ea 7 xPy, tyylt(eg Xgl vatye) gra hoi tvedl
XyVar XQVy XV 3 ~ LyVatXsvy —XzVs!
Maxylye—valtagivas sy taslyr vel

BBs (a) qifay o Rms cies fagtee Bava FIs aaTiAT
‘ete Hts) aa, gfe o (1: fete ware, (2) cata catia

oe MATES, 3) cBla 2ziea Goa wafes. fea cafes fayee
or (4) farseita qlee war Sera oF alan WETS cHtcTs arg
as (5) fag abs wep s aa Sota cata safe faaely careera

PQS ACH MAPS SETS AICI |

i

ib) Gecga wah aa state om faces fava ox, a

SSH BQ | a
ON,

Tcetee Tlqyeiaa seat oe wee Ao pH Yo

“Ye Ferg wis cotbeafa vritihy wld wa wee fs PN

ud Tae, HATNTR olay ets gatsefa wiata wl y vs
os (ME CHA) I Gata aity SFL Wae

VOM ACCT S HHS Wael atfag catia aes ao % v

ti (Oya fafeeetea 1 wtata fact aes iba a 54)
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carics saqs) aifas Stora AS ed eT) Bate atqy wreqefa.

aa? cece faery saweafag wae facaty oe: 08 facairerae

SUS SFT (RGHSY CHT |

ABR DGG S, HSH Aiea capa fate wa ay

(c) wsfas 2m (convention) 98 ca, Gate ataefere

cecaa cals faygefa «for Sih cafecs cater wrEta

fAnAISIPCA ASCH Ba cwLBH was ST eae yfoa Sie

Caleces CATA CASAL ASA CHA AWS ET |
7. feats fay waAcae e84{a AS ( Condition for colli

nearity of three poipts ) |

fRsrwa caaecaa wy esc fea fay ayaa esate HE 1155

uy! oufe fea fayy acany Sora fagera cramer sy (0) 3

Gr fay feafe Harse ( collinear ) By; acs: Wa F4, faqaicas

gtats UHCI (x1, Vis (Xa, Vg) @ (Xa. Vg) | WIA facta He Osa

{ X¥y Vg taV4 JA (xovs ~ XgVq)tl%39) - X13 )=0.

8. Afeyofra wats eoc6 bys tea CHETE AH

(Find the area of a quadrilateral whose verticeg are given:

WA FI, ABCD BYY CS? Oy A B.C. De wears Uta

x4, V1), (Xo. Va) (45, We 
14 5

(x4, Va) { aa ‘

a8 ogy Ss camaq fads )
~~,

“~~,SATS SRC i ‘ ),
x-SCF@ GHa AM, BN, CP, !

Da AW bia |

ata, BESGasco=Hiafars Of TM wb
AMGD-+ iia feraa parc— fea a 6)

Bifteaa amna~ byffery BNPC

= }MQ(AM+ Da) + 4QP(CO+CP}— AMNIAM+BN j-- gNP(BN+CP

md {(x4 —x yy + yg) +(x, ~ X4)idta +y4)—-(Xg—xy vy + He!
~(%3- Xe Vet¥a),

= Axi ye — TeV) + (Keg — XgV2)+(% aq — X4Vs) |
+ (%49 2194)!

( wam Sfaal afent ate
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wyiraty s wea n-sraar calice faqefaa atti vetece

wis Vi )y (Xa, Val kay In) SECA Gery copy EFLa

UX Vo — XQV IA XoVg HX yVoihe Hl xyyy — TyVadb

WPAT ° Taytsa CHEEAY HIB & SHS tea omraa fady

eat UT Ca cata Od Slay Slat Sey OR GES faetE fees FEI

Sor fogTad OAT ANE ABA oF Ss Ge CMe Aten atkeg |

‘CATE AC TS FE *

OFL4 BOY F ABCD- AABC+ AAcD

g1Xy[ Vg —vglt volvy Hy) tz, gh ¥ yo ~ Yo lf
t+afruive -t4 4x sCyg a) 4 2aur - wall

Bley LV PX, — Ay FAV v4 Ve 2. Yy X16
tM vg LX Vp t XV, — Xe vst

= Oe Pg ~XyVy itl rays 24Ve try Hy KyVy)
+ixgyy Xyve)b)

Byieaiaiyy i

Swit Find the distance of the tollowing points trom

> origin i~-

ai (5,92), (bs (4, ee Y iimebot, tm nie.

—qaley etc Soca awa aqaina way fate ez!

(a) -qafays @fars (0, 0 >

gaits facta RIG = /x%p+y2= rey 169 13
woot

s) Std facta qeQ= Var+tyts via yet gp= 254.

> ood a

(C) SUC Bee (44s GF= mtn st. A= m-—n.

facta aS Vimtn)t+rom—n)is vem? + dn?

= J/2 mé+n?)

Bw). 2. Find the distance between the porots (0, 0) and

cos O, 2 sin 9).

(0, 0) 814 cos 9, a sin 9) fayacaa wees ae fata oat |

HA{CH (O, O) faqs qatax, wea qlee ETS (a cos GO, a Sin 8)

werefatsa faults gee faty eface rete |

facta yaa= J(a cos b)*+a sin v)4*= /a*(sin*é+cos”9)
= faa! ‘7 sin?6+cos? 0=1 j=a.
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ow 3. Find the distance between the following pair:
of points :—

ft) (5, 3) and (2, 2); (i) (3, -2) (- 4,33, ane
(iti) ‘ax, bx), (by, —ay),

| Gcq ewa aca faqancay ara gay fata eq t)

Us (04, 94) G (ry, vg) [ye FERS HATA A BEA

PA= Mxy— x9)? (91-92)?

HRA TACT HBB 5 - cH QT VETS VTE

(Ui We 44, Pig, -- 2) ¥

@Q(—4, 3) G3 faq | Qg

OUT PR- 7 aq DN |
~ ;

Re -5 5

Pai = fF 2 ey? R p

=: /T4. ¥

| WH we ica | face yay ( fom as 7 )

= Bi 4 +42 13 75> 74

(iti santa farety wages Max--—by + Ybx (ay)?

~ Vax -hy)itiex Fav ia Fb +9")

Bwi. 4 Find the distance between the points whos
co-ordinates are (4 cos &, a sin 6! and («4 cos 4, a sin 4).

‘(acos6@,asins) 8: a@vcosd.asind) fayacre wee qa

faty eat |

Wal FIP |e ywyppeyn vis [arqaa

Pa“ =ta cos 0-acos >)?--'@ sin @ asin ¢)?

= 27 cos’? &-fa® cos*4—- 2a" cos O cos

+a’ sin? G+a? sin?¢— 22? syn A sin +

4*(cos’O+sin? O)+a? (cos? d+sin? 7)

—2a?icos 6 cos ¢+sin O sin ¢)

=a*+a@7~ 2a? cos (6— ¢)=2a* —2a® cos (A- ¢!

-~2a7{l- cos (9o—$)}= 2a? x 2 sin? {(A—¢)

= 4a7 sin? 3(0- ),

facta Way== Pa=2a sin “* .
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Sw). 5. Findthe co-ordinates of the middle point of the

straight line joining the points (4, 2) and (—2, —4),

[ (6,2) 6@(-2, - 4) fayay acatea aaa caata aurfaya atars

fats a i |

(xy. 91) 8 (xg, vo) Symes naatqere xarfaye

[tye te Vite

wan (5% MSI)
sata aatfaaga farses ytape =: (£5?. 25%.-(2, - 1).

G16 Prove that the triangh whose vertices are

» (1), 8 (9, 7)andc (-3. 7 wa meht angled isosceles

trample and find the length of the hypetenuse.

[| aatd ee cu a3, 1), 39,7) 9c. - 3,7) Balylae’s (Zeek

“af nace la wala fbge <4 Bere mba ergs tw fay og 1)

waite ALP =(3-O ALL FP er — Gl? 4-61" = 72,

AS = 72576 /2.

BWlate, ACt m= |G - SF td 772, ac || Mee 6 9,

AB:- AC, FAC (ee sld nafgas ys |

BBTL4, BCP {9-—( —~ 3 fF 417 — 74 =. (12)7 = 144.

Ag®== 72 94 ACT. 72, gf, ABP H+ ACF of hdter aCe,

HA HM4IA Pepa d aateid ey |

HBeT Asse 2a nareth oafagdie fi ge a4 Belg alwge

ee +212.

Gey 7. Find the circum centre of the triangic whose

vers cs are (2. -2',°4 2Vand'—1, +

icy fageee Wetayefe (2,-5.4 7 # = 4, 3) wrets

afacam faty at |

We FIA, G CUED gaye (Sree Maley 2, - 2), (4,2

e (= 2 3h

Ha Oa, fagubs tacsa s-o4 TWAT (x, y),

Sa=sp=sc ( afaartity <farm }. ”. SaA?<—S372=—gC%,
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ORI, SAP ==(x—- 2)? +l y+2)?, SB7-=(x 4)9+1y-2)? ae

C?=(x-+1)? +(y—3)?.

Ce 2)? tly te)? ix —4)e +l y -2)8= (x 4+)? +. y— 358

MW, ~4e+4y+8= -8x~-4v+20=-2x-- Gy +10, Fe ~—
wate Siu HE, x= yf, ye dy.

Afacaraa wate eee (13, ty),

CW}. 8. Find the co-ordinates of the point which divide:

the st. line joining the points ‘8, 12) and ( ~2, 7) internally

in the ratio 3: 2.

( (8, 12) @(~—2,7) fayyre arcajee naacear a faa

3:2 mye qafase cEaing e1eta wats fata aq]

Wat BI, [ATTY WlalT—= lx, vl!

(Mr, tnx, MVy + ny
HBT x= , a y= oF wR SETS TE

men mtn

x= JX -2+2*8 a —6+-16 az 2
3+2 5

3x7+2x12 21424
AF man " = ~s 9,

¥ 2+3 5

facta gials==(2, 9).

Bwy.9. Find the co-ordinates of a point which divides

the st. line joining the points (4, 5: and (7, --1) externally

in the ratio 4: 3.

'(4,5)617, -1) faye arcai@e age con ca faans ad

SHNTS afElase eFaicy Vieis gers fay aa: |

qa eq, facta giais (x,y), attr aus fay Gey wate

4,5) @(7,—1) aa, eae Weaie=4 : 3.

. . — x 7-3 6

VR SECS NE x - me EL = 4 Ax7— 3x4 18. To,
m-n7n 4-3 lL

Lyamporny, 4% -1-3x5_ 19. agLf y= mun 4-3

facta wtate=(16, — 19).
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Bw}. 10 Show that the st. line joining the points (4, 3)
and (8, 6) passes through the origin

cere 8 (4,3) @ 68, 6) “aayTa HeETES Haare qafary

en Sty]

TUL WAT (0,04 aaa 3 aye tqaeq aera o8rq 2

IRAE HUES HAAG Galea fen Wee |

Req fay AUCGA VHAya HS oF oF oy,

XqyVq XV, LeVg > MaVyl Hie, - Ky yy) HU SENS VbTA!

outta fay feales state (0, ),°4. 3) 28 of,

SAE MACH Ox pom Xv iti xyys Xavi ti acy, - Xs)

“(Ox 8~—O0% 454+(4K6- 4% 34180 0% 6)

-- O+F(24 ~ 24)+ 0 - VU,

4 fqyay wardy, 8s (4, 3) 6 (3, 9) fayagan Haqraen

safay feats aleta

| fase eta es | Wl 34, 2 sa Hye Bats UTaATA 4, 3)

4 (8,6): gafaya wats 0, 0).

ETI, OP= Jax ogee 25 - 5,

Oa= Vs++o?% = 100 = 10.

46 PA= V(4—8)%¥+(3s—0)8= Vlbt9> v25" 5

.. OP+Pa=10= 0a.

THI4, 0, P GQ LAF HAACIATY Wats |

(M82 oPp+Pa=oa ei, 0, 2 a aes naacoaty

wafee ettar «fas, ule Ss at ey, ¥74 opa aah fagy vera
nat @ fare QB ated (OP s Pag) HR OSE aeI HATA ETA,

SS OTE) BAST

Bw). 11. Find the ratio in which the point :5, 4) divides

‘he join of (3, 2) and (6, 5).

(3, 2) 8 (6, 5) faqay acaters cae (5, 4) fears fa apetre

“TSS BEUTH P|



330 atarts-arifate

ata wa, facta WETS =m tn.

“: (5, 4) faqie (3, 2) 4 (6, 5) faqes-acatee cate mir,

wpe feos o frat,

ga MITT) og aR vBrw oF
m+n

5..mxX6+nXx3
i, 6m+3n= 5m+5n,

m+n

a. m=2n. vis 4 fart BPS! :
%

: ; 2
(Raz eit eater ute qorigae 8s sats aty a= ~f ae

"

Bla afacs oF a, 2:3] werws afsfase afagizy ;

MIN weroe oF BHAT Ha IS |‘U) sta pe
mtn

Gv 12. [f the point (x, y) be equidistant trom the point:

(2, 3) and (—1, 2), then will 3x+9==4.

L(x, yt fay (2,3) 6b, 2) amy GBR osre ayqaadh be

Sxu-- y= 4 o8tq 1}

(x, v) 4(2, 3: fay GBB eo wee wee Ge) y— 3 ;

sat ix ys 8 (- 1, 2) fang GB MH Wee ag i $y = 2
4B YIG G2ib Haas Vara «,

H, (xt lp tey— 2)? © -( ~ 217 4 Sy — 3),

a, x! box +ty*@—4y4-5= x2 — 4x4 y?—604+13,

a, Oxtey=8, ©. Sxt+y= 4.

$a). 13. The square of the distance between the point

(3, 5) and (x, 4)is 12. find the abscissa of the unknowr
. cg IT

point. —

[ (3,55 9 Ce. 4) famacua acne qecqe at 17, Sante faa ha ye

faty wai}

(3,5) @ix, 4) farpacma wee Gage 3 29% +(5—4)?,

RBI 4 ATHY aha (3—x 17 +(5~- 4)? =(3- x)P+1,

WE BTS (3- v)P+ 1H 17, (3-0)? = 16,4 Se = +4

x=-3F4=-1 4 7.

fade SG= ~] a 7,
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Gw). 14. Prove that the points (3. 3), (-3, ~3) and

; 3 J3, 3 J3) are the vertices of an equilateral! triangle.

{ erate wa cw (3, 3), (—3, 3: 41 --3 39, 33) faqefa oP

vaate fagcaa Rsae Rsfey 5

a FIA, B SC WN SCT AMG feats fam

#9 AB® = (343)? +(3+4+3)? = 72, AB= 6/2,

BC®=(~—~3+3 /3)27+(- 3-3 3)?

=9+4+27-— 18 3494-274 18 3 72.

po= 79=6 92,

oH CAR =(—3 JQ—374165 MA-3BM - FE 0. CAW S SD.

AB=HC-=CA. WS24 ABC OS arate {aon ag oe

“aufa & aaate fagres feat efay .

Swrd5. Find the area of the trianele whose verticesSw. 13. Find th 4 the ¢ le wih rt

wit a, oc), (b, ca} and ic, ab

Ly Cae = 51Xy( Ve - Va it Xo ~~ hah yy ry!

eutra fara cumem= bjayca—ahithlab - her +c(be— cal

x= dfa2(-~b +67%(a-c +. "bal

m= 4(a -b.b6 --c oa!

Gw}. 16. Find the area of the triangle whose vertices are

‘cos @, Sin 4). (cos 36, sin 36} and iG, %.

LOGTHT CWT

= ix ivy — Vegi A AQP, VEIT ANY Vel,

outta Aude CREA

- dicos A(sin 30 - Oi+cos 36 - sin #1+Oisin 6 sim 3@5}

2{sin 3@ cos 6 - cos 34 sin 6+0!

9. sin 36 cos 6— cos 3A sin @

=} sin (36 - @)= 4 sin 26.

Sw) 17. The vertices 4,8,C of a triangle are i2, —2),

) 2) and(—1, 3) respectively, tind the length of the

perpendicular from 8B on AC.

| cot fagraa a, 8, C Wiay waters 12, —2), (4,8) ¢

1, 3); 8 GBs Ac-3 Bre ares Cot fade 3a: |
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Fagg Bafa a’ x), yy), (ra, va (eg, yg) BET “RAPHE
Bets CBB = ohx lve — val + XLelya—vi)#x9( yy — Vag)h

HATA MY ye CHTHA

x: )sr 5}"n wt 4)-4+4(342)--1(-2- 2)}

- . (2420+ 4 ad age}

aia, fhe bene ACT BQ al p aaom TE 29, sta fore,

REGS OF AC.

OMe AC At 1TH (- 2-3)% = $94 CHT Oss

P? _?2.!34
. 34 $4
lio...

= - Sf CHOT QBS -17 M34

ow 18. Find che area of the yuadrilateral, the
wo ordinates of whose angular points, taken in order, are

(T, 2). (3, 4), (5, - 1), (4, —3).

i vale Spe rey 44 4 cHTfas fayafag atats (1. 2), 63, 4),

‘5, — i) 6 (4, ~3), Cota cage fata eye |

SUC x, 2], vgH3, x4 75, x, 4 Fe

yp= 2, Vo 4, tom l. Va — 3,

Awatlx4 -3x2:4+(3*% —-1—-5x4)4+5x% -3-4xK - 41)

+(4X 2 --1x —3)f=: d( -2-23-—-114+1)= - 12},

facta cupqay=- 1245 at ee |

{ WHlCHe 6 (Db) SPAS SHG | |

Bwy.19. Show that the three points ia, 0), (0, 6) and

(1, 1) are collinear, if a+b=-ab.

aad aac (a0), (0. 6) 3 (1, 1) fayata wacaa cata afe

abe -ab Bi |
awe fay toate xaray bra, afe 8 fay feafoce fay stow

aISE [eSCHs CHART YY TT |

HAT GH fQSetas cH asa

=H) xy Vo Pg) +Xql¥s — HI tral) — Yedf
=dfawib ~1)+0.1-0)+10-b)}= fab —a— b).

qesa, ae fay feald aycay VEca aie

hiab—a—b)=0 a4, Atte ate ab—a—b=0 6%,

adie af" a+b=ab oF!

bp. 3441, .. pe
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Bw). 20. ia’ Show that the four points (5. 2), (3, 7),

~ 1. 4) and (1, ~1) are the angular points of a parallelogram

Wy FF, A, B,C. O fay KYRAy walseia agraeca (5, 2),

>, 7) (-1, 4) 9a C1, -1) tafe aca warfaaya gtats (A, By oe.

eg A= igdead ag p= 2ts= 3.

wiaty spy safeya wists (hy, b,) fata, A,= Sti 2,

cat bye Tg hand,

AC 8 BD Sfacgy ayidy wee fay. wats, 4B, C.D

‘oyeefy or is ye Siar ca EYES stew ayy, wists ac @ aD

efqy odgee oNafaeiae «6 BSTSTR | OO TRae, «BSE GT sat

waefas |

[PR SIs cSla OYE S Hela s vy gas Toys siqy y_~ry

avfeatfewe oy) oF arffafee ww aba Gace sash ans oe

cea} |

(b)} Show that the tour pornts a (3, 3), B (5, 5), ¢ (6, 4)

«ad 0 (4, 2), when joined in order, make up a rectangle.

M4104, ABY =(3 — 5)2-+(3— 5)9=8,

94. CD2=(6- 4$)94+(4—2)?=8, ' AB=CD,

afatg ac? = (5—6)?+(5—4)2?=2,

9 DAI={4- 3)7 +(2—3)? =2, .. BC=DA,

FTI, AC? =(3 - 6)7+(3G— 4)? = 10,

4% BD? =(5— 4)? +(5—-2)7=10, |. ac=Bp.

MASA cH WEVTR, ABCD SERSiby fanzis aieefa xa «

ataye ama | WTI, SLE SS Saf SizerRT

(wea: aterm aaty efana aya, craby qiaeta ten

mwa @ ofay aaa ceases aa qe ats afaata aay atrefa

way aay fee ed GER waa ACE CHATECA | |

GF}. 21. Prove that the join of the middle points of two

sides of a triangle is equal to half the third side,

[ atais oy cy fageoa o% ater aefayay cates HaaqCae

Got Bela ateq ays | |



334 Tears-aysffafs

wei $3, asc fagera as sc Aéfaqaraa wats wefan

1% Vy), (%q, Hg) BS bxy, yg) OF Y!
A

2, a agtmTy AB 2 AC stag eT fay | /\

wate afar s8ca ca Pa = jac. a
a3 ‘ x + Xo Yi + Vo a7 |Pag Bary (712%, aS ), :

7 — xaoa Fats (7142 Vir, ot”
2 2 . foe ae BY)

nan Mtn in) (mtn nti
2 2 ty

~ VA (x9 ~x,)? + yg — yy)?
= (xg—Xx5)? +6 yy).

ANAS, BC= Ving a,)24. (yg 4). J. Pa 3BC

Bw. 22 Find the co-ordinates ot rhe centroid (SUX) of
the triangle whose vertices are (xy, vr) fixe, vo) and ‘ag, ¥3)

WA $3, aac faSlHd a, Bo 8 Co MR feuBe atars thera

11, V1), (%Q. Yo) 9 (xy. vy). A i. 4,)

. fom an 9 cee | eee

ec ase oqaifay 0 ae ) is PC &.49)
af AD ty SZ aN i G - a

Taye 2:1 sorte faee ; v

Sg i G Tay foula / oo 0
Susy (centroid) Bea) a

9 @ fays stats fata afare B (2%)
SBT | ( fom ar 9}

GACT BC 4 AYIA O-¥ BATS [Axe +xg), Alyy t yy).

Wa FA, G SABHA Fats (x, y).

G fay A(x ,. 91) GO (2257 *, *asts) fayaa accaree

HS 2:1 Beas cee sfarice,
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X hry trsltl x ayS41 = 41x) + x9 +23),

2X Myotyy tl xy)

ow y= 2+] By +¥a + ¥3)-

WGN, HATE BiaAts—fA(x, tx—etrzg), Myityet ys)

Ge). 23. Prove analytically that, in a triangle, the sum

f the squares on any two sides is equal to twice the square

on half the third side together with twice the square on the

median that bisects the third side. {Apollonius Theorem].

( etate wal etuits wa ca, cata fagews ca-cBty GF ates acsfa

na, Geta Oly ater awerazat 6S aga nufarga uaraty acsfa

aq fear | (artentcafaate GANG |
then 7 Paty weeeen etal a3

fase ABCS Ff TYTA! AD ¥ 3
~ . os)

aways afar £874 68, “
va

AB? + AC?= 2\A0* + 80%). at

wea $3 BOSC AA BCLS oo! \

— =~ % OH C
: HH 4+ Beye ayifay ors yqafay

Faq ob & CHI Bate aeterR
. ; }

~E UO) age (i, O} Sa: ¥’

WA SLA ARS Bats (a, Bi. ( fBR ae 10)

AB? =(x-+])?+f8?, acta - 1)9+483 ao®—a8 +g?

9% BDF =(- |YF=1?,

TSA, ABZ AC? =(a H1)® + R72 +( a - 1/8 $53"

== 2(4? + 19) +287 = 2(4?-+f%) + 217 = 2(ad* + BD)

Gy). 24. Prove that the lines joining the middle points

xt the opposite sides of a quadrilateral bisect each other.

: C. 0.1953 |

(aay Fa, FEytas fas aeeina aniey cates

sutey Hania aafeafes oy! |
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We $4, ABCD BES Sy P.a@. R SS ATHTH AB, BC, CD «

ac atex aaTfay eats Y

efate sBT2 CY PR «as

mag aafatfes yy! Sy

ARTS X-W%F G ACS } Q

yafou xfary ae AB =o sma 35 5 x

Tey SVGCA A-Y BATE (0,0), u!

8-93 BIITs ( a, 1 BFL (feqas ll ;

Wy FG, C SDF BATS UA ely (x1, 9, ) SB (Xq, Pol.

PETE PLO, RS 98 Bateaia Utary BFA

(4,0 (25"0. vi\ (ti tte vit ve (% Verh (S57 OU UT ONS ) er x 3)
MBA PR 1g qaTfaysa ylats

et xX t 4. fogs a_ + px, Vy VE ) a (Are +X Vi tVo)
’

2 e,

Salary, aS-at VaTfaqs Barts

G+xX, Xe Vi, Ve

soo ate ) a (ete tts, rtye)
2 2 ; aé

“HRS CHAM UVTSTH CH, PR © as-9 NeTiayy wars 4s. FoR

Sein ase faye aaferfoe eFatres aqeaa, eye tes Gage.

qtoeafay waTfay armas HAaqraaies Age yufaefas oF |

Exercise 1

bh Find the distance of the following points from che

origin | a fy o8re fan ame arere faye way fata oq)

(i) (12, 5: Gi { -3, 4) (iii) (—8, 12)

(Give {-6, 8) (v) {(a+b),(a—-b}

2. Find the distance hetween the following pairs ot

points | fara aya score Faugnrara ace yay fata wa]:

(at (3. 2,), (2, (b) (26, 10), (2, 3)

(c) (8. 12), (---4. 7) (d} {—3, —4), (5, -10)
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ie) (m, 0), (0, 2) if) (a+b, c-d), (a—b, c+d)

\g) (cos 6, sin @), (sin 6, cos @) (h) (a, —b), (—a, b)

3. Find the co-ordinates of the mid points of the st. lines

oining the following pairs of points [ facuy acwie faqyry

Tyee Hacaats aeifays wate fats aq |

(1; (5, Q) and (QO, 7) (u} (—2, —4) and 16, 2%

ait} (4, ~2)and (3, —5).

4. Find the co-ordinates ot the points which divide the

<, lines joining the following pairs of points in the given

"2tlO em

| facas Feagig areas aeetae ca fence are SETS from

41a Wats faty eq :— ]

(a) (6,—-10) and (~ 4, 14), ratio 3 * 4(internally qeryerre.

by (3,5: and(—-") - 7), ratio 32 2 unternally)

oY 4--4, 2)and (4, —5), ratio 2: 3 externally afe:getca:

A) 13,2) and (, 33, ratio 2: i (externally).

*. Find the co-ordinates ot the point P which divides

. st. line joining A (1, 2) and 8.4, 2: so that AaP=2PEe,

- faye all, 2) © o(4,3: fayay wetatee aqarsatte free

“> AP=2PB Seale, P-wy Blare fats we 17

o Find the ratio in which

i} the potnt (—2, 2) divides the st. line joining the

‘auts (—4, 6) and (4, -3);

31) the point (1, 3) divides the join of (4, 6) and .3, 5).

(is(—2. 2) faare (—4, 6) © (4, —3) necator Hqataay fe:

1Ts fase etary ? |

ai} (1, 3) fay (4, 6) 6 (3, 5) fae Heetee Hata

4 aEaie faoe Bra 7 |

7. lf the distance between the points (x, 7) and (2, 3)

. 3, find the value of x.

%. Ifthe distance between the points (11, 3) and (3, »)

0, find the ordinate ( c@tfé ) of the second point.

Elec. M. (X)——22
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9. The square of the distance between the points (12, 5)

and (x, 3) is 29; find the abscissa (§&) of the unknown point

9. (a) Find the circum- centre and the circum-radius of the

triangle whose vertices are (—4. —2), (3, —9) and (—5, 3).

[ cu fepraa Wifey feat (-4, ~ 2), (3, —9) 8 (5, 3) State
afacaer 6 afsartatd fata agi |

10. Prove that the points (2, 2), (—2,—2) and ( — 2./3, 2,/3)

are the vertices ("4f44%) of an equilateral (Ha41s) triangle.

ll. Prove that the triangle formed by joining the points

(1, 4), (8, 8) and (4, 1) is isosceles ( xafaate ).

12. Prove that the points (2a, 4a), (2a, 6a) and

(2a+ $a, 5a) are the vertices of an equilateral triangle

whose side is 2a. { C. U. (CB. Sc.} 752°

[ waly @a ci (2a. 4a), (2a, 6a) © \2at+ /Ba, 5a) faapefe

aa 2a aefark ares fegres feate aafay s |

13. Show that (0, 0). (2. 13, (—1, 7) and (--3, 6) are the

vertices ( N&fa%y i of a rectangle ( WtrecRE ),

14. Prove that the points (3, 4),(—1, 7) aod (—3, — 4:

are the vertices of a right-angled triangle.

15. Show that the st. line joining the points (—4, ~ 3.

and (8, 6) passes through the origin

16. Verify that the points (J, 5), (3, 14) and (—1, - 4)

are collinear. ( C.U. (B. Sc.)

[ atats eq ca (1, 5), (3, 14) ¢ (—1, — 4) faye qacaa 1]

17. Show that the three points (3a, 0), (0, 3b) and (a, 2b)

are collinear. [ C. U. (B. Sc,) 724 |

18. If (x, y) is equidistant from (4, 7) and (—5, 8), show

that 9x—y+12=-0. .

(ix, y) aft (4, 7) 6 (—5,8) eBce Amys) aa, BX

cRaye cy Ox— y+12=0. |

19. If (x, y)is equidistant from (2, 4) and (—3, 3), show

that 5x+y=1.

20. Ifthe point (x, y) is equidistant from (5, 0), (0, 5)

and (3, 4), show that x=0, y=0.
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21. Find the co-ordinates of the point equidistant from

the points (— 2, 3), (2, 1) and (5, 3).

[(— 2, 3),(2, 1) @ (5, 3) Bes aaqaas) faye atats fafa ee i |

42. Find the co-ordinates of the point equidistant from

the points (5, 4), (3, 6) and (1, 4).

23. Find the condltion that (x, y) should be equidistant

from (2, 3) and (—1, 2).

( fe Aes (x, y) faqs (2, 3: @ (- 1, 2) sBcs HURAAS) BBA? |

24. Find the area of the triangle whose vertices are :-—

| fara Miqyiatrs fascwa crgue fady eq :— |

(i) (2, —2), (4, 2) and (-1, 3)

(i) (3, 5), (—2. 4) and (5, 2)

ait) (8, 9), (2, 6) and (9, 2)

(iv) (1, 2), (3, 0) and the origin

iv) (cos @, sin 9), (cos 26, sin 29), (&, 0)

ivi) (a, b+c), (6, c+a}, (c, a+b). [ C. U. 1958 ©

25. Find the distance between (—2, 3) and (3, —1) and

the co-ordinates of the point of trisection that is nearer to

-- 2, 3), [J.B A.”

(—2, 3) 6 (3,.—1) faayacts acay gay fate ea Gar (—2, 393

sazeq Sete wifes fan gtats fate aq]

26. Find the centroid ot the triangle whose vertices are

1,7), (-4, 3) and (6. ~L).

(1,7), (-4. 3) © (6, —1L: *feyfas fagery waren

AIX Sq |

27. Find the centroid of the triangle whose vertices

re (3, —4)) (4, 7) and (2, 9).

27, (a) The centroid of 4 ABC lies on the origin and A and

Bare the pts. (3, 7) and (—5, 4) respectively. Find the

co ordinates of C.

AABCT SASH yor fears safes ea aes fey weirs

“ae uate (3,7) ¢(-5, 4). c faye atats fata ea 1]
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28. Kind the lengths of the medians of the triangle

whose vertices are (2, (0), (4, 4) and (6, 2).

[ (2,0), (4,4) © (6,2) @ festes fea Tefqy wise

waTapefay cya fate ea) 7

29, The area of the triangle tormed by joining the points

5, - 1), (x, 6) and (1, 3) is 10 square units. Find x.

(CS. —- 1), (x, @) © <1, 3) feaestet cata aiaa ca fage Byy az

Wels CHART IO a} wee x fay aes |

29. ia) The vertices A, B, C of a triangle are (2, 1)

,- 2, ~2)and (1, —4) respectively ; find the length of the

perpendicular from A te 8¢,

| cata (Betas a, uC HAfaHefa were (2,1), (—2, ~2)e

1, 4). A bBTe BCS GH TRS CH Se GS

30. Li the points (, ~4),(—1, py} and (3, 2) are in the

same st line. find v.

34. In AaBc, 25 bisects BC at O and is divided at Gu.

the ratio 2:1. Prove that the straight lines drawn from B and

c through Gto the opposite sides are divided in the same ratio

| apc feers ap afe.sc-stete o fayre snfeafes #73 wa

q fayre 2: Lepre fase 1, e7a eis ey 08 Bac fay Bdr%

G fay fen fade ale ate ize HaATe| QE OSS GHATS faee |

32. Find the area of the quadrilaterals, the co-ordinates

of whose angular points, taken in order, are :—

[ faras calfrs feufahes erwia pyy ter crzee faty ey :—

ig) (2, —1), (—1, 3), (3, —3). (5. 2)

aid (1, 2), (-2, 1), (2, —1), (4, 2)

ai) (0, 0), (3, 1), (4, 2), (1, 5)

iv) (7, 2), (5, 5), (4, 9), (1, 3).

33. Find the centre and radius of the circum-circle o:

the triangle whose vertices are (8, 4), (7, 7) and (3, 9)

(8, 4), (7,7) € (3, 9) Repel ca fagrea feats Refey wits

afaques cea e apie fata az | |

1
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34. Show that the origin is the centroid of the triangle

«hose vertices are (a- 6, '-c),(—a, - hb) and {, c).

| aald 3 c§ (a—h, b—c), (—a, -& 4 (bch cq Faeree

aah Hafay qq fay zisty wIeee | |
i

35. (a) Prove that the points (7, 3),:9, 6), 10, 12) and

_. 9) when joined, taken in order, will torm a parallelogram.

mtg ee ga 7) 3), 49, 6), AO, 12) 5 (5,9) faeoia ag me

- aera sete miypetae AG - BBCq |

(ht Show that the tour points (1, 2), (4.0), (-4, 12) and

7.3, when joined in order, form a rectangle,

MF OF CH, HF 4d (1, 2°) veo ¢-4, 12146 (-7, 8)

OTA Ye PEACH OAD WINGrIRE Cord oy 1 |

ce) Verify thac the tigure, formed by joining the points

(3 5),8 (5. 9),019. 1% and o @, 3), in order. isa rhombus.4

Sys FY CH MY “TALUO gt5, 906 1215016, 8)
i oe" “Ay - oy, .

ctglote CUCN Gea cas aah peA |

‘ad; Justify that the four points P(- 2, —7), @ (2, —4),

VL, Oand s (-5, — &) are the vertices of a sijuare.

cmaite cg, B(- 2. --7) ala, -—4), Ri -1,6: ssi—5, -3)
1 . ww ie _ ¢.

~ ein Gale asicacge BIfAIG catferes faq 1]

ie) The points .2, 3), (S$, LL) are the ends of a diagonal ot
‘eetangle and the other diagonal is parallel to the y-axis.

‘i the co-ordinat:s of the ends of the latter diagonal.

ri 5.070

Cet HVSOS He OBE acts arefaaa 6°, 3) © ib AL), Fete
ae . . mi xy €S _ ~w i

$Y yp wraps nae | ocala werd aps faunas wats

a

36 Lf the figure formed by joining the four points

>1, By), ( 4g, Bgh (ag, 83) and ‘a4, 84), taken in order, be a

otrallelogram, then prove that

Ay thy = adota, and By +8,= Bet By.

AM (44,81), (Xa, da) (Ks, Bs) & (4a, Ba) Fepafaa cates
HH CRED Htefaa vy, Gla ates SI CH xp tag eagtxy GA

CARR, = By $4. |
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37. The line joining a (b cos «, 6 sin «) and

8(a cos f, a sin f) is produced to the point m (x, y) so that

AM and BM arc in the ratio of 6 to a; prove that

7 F=0. [ C. U. 1955 Compl. ]
ind

xty tans

| A{b cos 4,bsin«}) 8 B (a cos $6, a sin;)) RCN cyaws

M(x, v) fay tte zfee oaty AM 8 BM Gd BHO bt a BEF |
3

ari @3 cix+ty tan *7’=¢C ]
+

2

38. The co-ordinates of A, 8, C are (6, 3), (—3, 5) and

(4,—2) respectively and P is the point (x, y); show that

PBC <x }-~ -

Ane Cc. U.
| A, 8, C SP ide Bfag Bary aypary (6, 3), (-3, 5), (4,—2)

ApaC_xty- 2 |
A ABC 7

39. The co-ordinates of A, 8, C.D are respectively (6, 3),

( - 3, 5), (4, — 2) and (x, 3x) and

area of ADBC_ 1.

(x,y); ARNT FI cz

area of AABC 2° tind x LC, U. 1949]

[ A, B, C, D fapefag vtare aateca (6, 3), (—3, 5), (4, - 2) «

, Aosc_ 1 ;
(x, 3x) aan Dv ets x. 4 |

x) A ase 2) tea aA fafa ey) ]

40 Prove the following analytically <« 3fats Ayetca

24 Sq) —

(a) If G be the centroid ( Save# ) of a triangle aBc, ther

(i) 3(\GA?+ GB" +-Gc7)=BC? +CA?+ AB?

(uu) AGBC=4AABC. .

(hb) Ifo, &, F be the middle points of the sides BC, CA, AB

respectively of a triangle ABC, then prove that

AASC=4 ACEF.

[ D, E&, F aatweey A ABC4Y BC, CA, AB WET WaTiay; ati a

AABC=4ADEF. |

(c) Prove that the lines joining the middle points of the
adjacent sides of a quadrilateral form a parallelogram.

[ etaid 4a ca, cata BYES THT MAI aeefas anfeyefa Ta 718

cUIN Siacq Se ainefrs Torq ez! |



Locus ( A¢}A7q )

9. Locus and its Equation ( A#tae 96 State ATraa )t

coma oa cx, wae fay aft os a ostfte ae Ttay Shee

ifm Sy, Bq Slory sferacse Seta WeTAAXe (locus) aa |

fayibre cq Het yae) eFal wfACe ex Stel Stata aay ay @fan

{ata Bats ( co-ordinates ) WT 2am S43 ata! Fase Brats

ala] ateifis gira 2 weptaricda Halseaet ( Equation of the

locus ) 4H }

Clea Sifafece cfiats ca, (i) wate fay afe gee fatee fay

SECS HSS HYRIAG) atfea ThSMq vy, Sea Tata ngeigag vy & fafhe

AMAT AUS HJataata ay yafwaes ;

(ii) faye uly ga com Haacat sive WES HARGAS) offen

HPI Bl, GA Gola ASTI! SH ATA A QESa MAG! cHieta

HUTA ss ,

(iii) fale ufe cote oat fafed fou vBve HES HUBZAT) AWTS,

a4 Byala HSTGA OT aap grea sfafe , Feri fy |

J. (a) wate wan HS wae a ReTAACIE HANSA faty s

neefacs anfafer stay asin ay afar afeea faye slats

TS] aay Ba aly |

Wa sa, «sate fama | HME

SiUPSSs AS VF cq, Slots HF Wayita

vrwe ECS TVlI YAY x-AF VETS

wera yaras feed) Geta Heyqcas

uMaaqd fafy afacs v¥ca fom as 12

ae | atte OX 6 OY UNTER oa at 12

XD GE y- AF |

Ma Sy, S tsta fayha oath aegis Pp aay CET Wars (x,y)!

RSE, OMA x= 2y. P faya cecsia Bags Slots Fa (x)

Brery carey (y) fae afm cH wpe x=2y.

mwa, foufhs retary aMsI4 WA x= 2y.
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HA, cata RerTITAT atagqe fats wy (i) are HE aT

sfap aac oa fom Sfera, Gi) Ssicwe onfeha feafty asf

WITBCA BTS (x, y) ABTA 9a (iii) Ses x, yp WN AWS ACs

gaye afaral Bry Beis wea ahacm faylbg aviary awyage

ObTS |

(ORaTs squad? xtra foyd Cl cota Waw[lagy Bars

aig) tg 9874 03: Bolg yeiariwe afery cata ays etare aon GE

He sora a |

Origacateay, 2

Bw i. Find the ecuation of the locus of a pomt whict

is always equidistant from the points (3, 4; and (5, 6)

Pio, 4d 2 Ra faqyy nice ee Hames) fey Hetaye,

lady ae)

Wa tia ue fam “bbq gape atte la) ac sle) sa

afama oc fags sal Wage pow <img Efe oe, yh |

mp7 APT =(2 -- 3.2 +i y—4.7, gas BP*=(4—5)% +1 y-6}*

QA HE BHAA AP-= BP,

x— Bi ely e 2 ee - 5 $i y—- 6),

Q@. xby~ 9! Aa aie |, red facta aes |

Ge, 2. Find the equation of the locus of a point it its

distance from the x-axis is double its distance from the

point «1, 11, [ C. ULB Se 3738

' ooh nie faq x-wee sPre ae HSS C1, 1) fame Bees

qacys feud, Gata netartes aplead fay wy i |

aia oa, afta p faye wtats (x,y aa awe (ayia (1, 1).

OR x- BR SETS P FH BAGW= y, Gar a (1, 1) “ay StS P (x, y)

Faq YaQ= V(x—-Lj?+(y—1)*.

1 ARS RS BBA y=2 M(x—1D?24+(—1)?,

e, v2 =4(x—1)?4+(y—])?}

N, yp? =4x9 -—8x+4y? —8y4+8,

J. 4%2+43y2? —8x—8y+8=0, Fare facta HAAS
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SW). 3. The points P and @ are (—4,0) and (—1, 0:

-espectively. A point A moves in

4? 3 A@=2: 1. Find the locus of a.

-P 8 @ fay aaa (—4,0) = (—1,0) aqe a wat ead

wa Te CLAP AQ=2:15, a fayy netate Gay eq)

such a way that

Wey Sa, TTR A Ty eae ok,

AP = Sita) py? G8 AO eye y pe
lon. ANE aif

a8H HE Hira VEE DE +? |
xb ye — ve

+ (2 -+ 4}? + y* 4 ; | |

ot xb h ‘eo 1? q* axetil payee ix et ety’,

Hed afew i att yt=4, were tardy wetqetcas aace |

2¥|.4. The co-ordinates of two fixed points A aud 8

oo respectively ' ~2, 4) and (6, 3

hae, bu

a

BY

A point © invoves so that

ue area ct the traingle Pag is always {Q. Find the equation

“, the lous of F,

A 88 Tee fay GERy elie aie. -- 0,4) & oo, 8) aa Pe

“SSATP Brute (ee Ce APABY CHAPR HG
mget am rote ELVES Asa $s,

10 #4 aig

whe @a, sthema P faa wells (a, y)s

eda, AOAay ran gix(4 Bi t(—2Kad-s)+o(y +4).

= Jisy--4x~40}= 4y- 2-20

HGH BPHLA, dy—2x—20== 10.

x—2y+15 =0, Sate facia quer

I By). 5. A straight line moves such that the sum of the

- cciprocals of its intercepts on the axes is constant. Prove

‘nat the line passes through a fixed point. _ Bombay, i935

_ eee aaaraey aac Theta ce ery sere Betyg at celine

eey Bass Hw nay wae) aa es HS cad sat

“wafer fom ate |

aa Sa, fey Hay cata asa * +7 L.

X-HH S y- WH SETS COMB UtHTT a 8 D.
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22a, aera | ‘+7 HAS |

sim aa, tyt2! (3 LEB SAH HE amt }
ab k\k

2, 2 4i=1, Petre Garay ateacta Hes gaa shay

LAs: aE, So HWS (hb, h) HTD) | b wae ahaa (k, k) Peafay,

EVE HIATIAG ae Peavey fr MEca |

Gv). 6. Astraight line moves so that the sum ot the

sntercepts made bv it on the axes is always constant. Find

the locus of the middle point of the intercept betweer.

The axes.

| oafR HeaTIU RC REIT Ca Ge: wa) fea SPACES wm

TFBS aa wee gas) WwaATTE BeTas) Gory cofeerony ayaa

rerarrey fate Bs t |

wa 3%, onfeRa Raataetby seh Sqytca weer wz

efronmg qerfaue viats (4, 6)1 Fear MIST oF Qagra

FSATIN US XW CHPBLOMS Cat 2a Mae yp - HOH cHPHTLLE

Lwey = 2B,

BUG AE BPRS, 24-+- 2p = Has =k ( Wa FF )

a+Bb=k,

BBLS CHA] ASTSTB (a, B) fayioa Hotaycas HMSAq x+y=k.

Bw). 7. AandB being fixed points (a,0) and (—a, 0,

-espectively, find the locus of P when PB? +PC?=2PA?,

© being the point (d, 0). . (Utkal, 1948)

‘a6 B Gee feafey atiara (2,0) e(—a,0) oa c af

‘oy xreta alate (d, 0); Uta PB? +PC?=2PA2 Tia Pat AKI

“ade sq]

a a, P faye stare (x, 9).

pe? ==(x+a)?+y?, PC? =(x-d)?+y?

£4, PAI =(¢r— a)? +9”.
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ATG AS AFA, (x +a)? + yp? +(x — d)? + y% = 2(x—a)? + 2y?,

a, 2ax+a? — 2dx +d? = —4ax+2a?,

a, 243a—d)x+d?*—a?=0, Saye facta aeiacay Adleae |

OW. 8. Given the base and the difference ot the
squares of the sides of a triangle. Find thc equation to the

‘ocus of the vertex (C. U. 1944}

(wet Froces ofa om Ba aeaCTs at Gea WET CHET

sitet Gets Maya aetare fda eq 1 |

NA FI, AWG STE Bc=2a, aya YAS x-HF 4% CRE Ta]

"ay O-ce yafay xferq Bea wate (—a,0) a caa wale

a, 0) S874 |

Wl Bq, HTSHA Alay a's BN (x, yp).

AB? = (x+ta)?+y" Gan ACZ=(x-- a)? +".

wea, AHS HEPAT) AB? — AC? = HAA |

{(x-+a)? + y?{ — {(x—a)? + y?} = a4 =k ( 4f2 ),

BCI 4axek 1. x= Z. Sas facty nD |
a

Exercise 2

1. Find the equation to the locus of a point which

noves in such a wav that twice its abscissa always exceeds

rhe ordinate by 4.

_ ae afta faqs ecw fava Gera cate wie awe 4

wine, Czty aerarcag amlead fifa ey | |

2. Find the equation to the locus of a point which is
ilways equidistant from the two points (0, 0) and (3, 4).

( (0, 0) 6 (3, 4) fayws s8te WES Haysas] faye Reise

napeay fate eq | |

3. Find the locus of a point which moves in such a way

that its distance from the point (3, 0) is always equal to its

distance from the origin.

[ qafey 6 (3, 0) fay eBre AWS AAYTAT) faya ASTIAa
ay aq) |
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4. Find the equation to the locus of a point whicn

moves in such a way that twice its distance from the x-axis

always exceeds three times its distance from the y-axis

bv 4.

eM ELE WITG Ten me arya 4 omfya) Gatg Hetgecere

HMI ad Ta oH y | .

* Find the equation to the locus of a point which

moves so that its distance trom the t-asis is double its

distance trom the point «2, 2), COU,

Gd nee faa pear 22re yaw 62,2) fae Bre Rarge

Yeno Belt Heptgerae auada Corday eg:

6. «A point moves so that its distance trom the point

(1, ts always equal to its distance trom the avis of +

Pind the equation to its locus

(t, 0) fae es pw erry Ree a TAR fey

HENTAI Pwd ge [ATH oe |]
sy

7. Find the equation to the locus of a point which

moves in sucha wav that its distance trom (5, 12) js alwavs

equal to 13.

SRS saul fayg (5, 12fan oboe qae Hee 13 BECe

Borg aeaavice aaa fady ag:

S$ A point moves in such a way that the sum ot the

squares ut its distances from the two fixed points (a, 0) and

{ --a, 0} 1s constant and is equal to 2k%. Find the equation

‘o its locus.

_ aes fay wary Bla cu GbE Paateq (a, U) 6 (—a, 01 28T8

sty FIBACNT acta HAP HSS Hay 6 Qh2ag Hala GHiY

wat gicaa aTee4 fats sa i |

sad

9. The co-ordinates of two vertices of a triangle are

(3, 2) and (5, 6). Find the equation to the locus of the third

vertex if the area of the triangle be 12 sq. units.
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[cata faprea obi Aefaqa watz (3, 2) © (5,6) wa

ary CHU] HET L2 af oss sFrq, ere SBia AMrsa Helarees

sea fade eq |

10, Find the equation to the locus of a point which

sovesina plane so that the sum of its distances from two

fixed straight lines at right angles to each other, is always

gual to a constant quantity A.

1 cain ayer sale fay ary Aras oy Mag HALES AS

FR fae years, Bee Beta qowacss wT vee equ avfy beg

aqibe Aalied HTS fate eg: |

[ Hants : Hers HRSA Ways (Rs cari SEP wage, yfora i |

11. A moving line passes through a fixed point (a, }

nf meets the co-ordinate axes in Pand@. Find «the locus

+ the middle point of Pe.

¢ > Saga S de ‘ Os = > -- .
ita b) ak Pealeapyiat atih NEEM HAC) loll WALES

oP PSO fay ‘Tre eR] Pace quays nelanree HEY
a 7}

77 Be |}

The Straight line

( FRACS |

tquation of a Straight line

RaaCae a Walsat faty )

10. CRA MACHA HAS ey WALA Ss HAAG fay |

' To tind the equation to a straight line parallel! to one of

“ue cO-ordinate axes, ]

Wa SI QR y- HORS Haedia os Haycaay [ foe a 14-1, Gey

ta - SETS R fayTS CEH Sfsutle “4 OR=a, Fett yw

“Ere ARMY FIQ=—a vba [ fo as 14 HA) 3

Wt 43, a arog Gig Fcacala safe fay sere wate

x, vl Atay FOF CR CSTA SARA Teta cash ( ordinate ) wae

PSS Al cha, Gala YR AAM=OR=a WA! QR AAAs
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aefecs wiry fe afas sfacye Tota Bifafes aay fayas

FH=a| Verq aa Gary ears we cla feyI GH=a Bes Are

A}: WB 4 ar ngatarta HTL SAel Zam X= a,

ayary eats Sa uty ca, Uf TN AAATAR x-VyR LBS b

see Ala x-Qewe HfSs HaPBIAA vy, Bra Seta Oxvfafas acwra

faya cet ( ordinate) H4yj=b BBtqal Wa TN HAACAes

AT AG BS4 y= b.

wry faery: (i) sae HTe aca ale a=0 28, WI y- WH BET?

QaR-99 IY WW Vsuy @R AAAay y-wewy wnfes Hqifes

( fafes ) eBtq a Gata x 0 584 |

HBAS, y-ACWY HABA Req x=0.

Gir wyacy fess ayeacd b=0 BBt4, x-WH OBCSE TNA

49% YP TAA TN HAAAtay x-wewq afos fata asia ae

y= 0 FETA) S14, x- OCR HI ByAe BSH y=0.

11. Gradient of a stcaight line ( Ha4rdztq aAaqqsy ) |

Ud 4, OX SOY FS TIT ay We APP, =P, £4

Aqacaata «= GG OP Y

faqa feah Sasa ,

PN, P|M, & PaM,

X-BUw] Bry ay vig

P SETS = PyMoaa

GAY PRAY, GF Ca

PiM,-C® @ fayce

cay Sfaqaicy |

Wt Sd, PP, ( fez ae 13)

HAATARS x-AOHI AVS O caty Teng sfauce |

OCI, PN, PiM, & PoMg @fSte P,P, & PLg CHT

\ordinate) 382 a4. PR |] Ox afaa] LPyPR=8.

CHlt Aseria Gradient afnqy gata Sets Brfahes faqs

ga! abscissa) as aaa afe nNBcay Sista care AHF afe ota.

NOM, My 7%\
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Soa P fay Bela ean qayty Peers ala faa P, NaRNA core

Ft ST SHNM, Fs Ta aa cas afe wa pla, yea

sabe NM, 9fad oe care afer Pa.

SHI os ose ahaa wy caiba aie
_P,;a_P,a

“NM, P@

sradient 4] Rats) |

[. P@a=NM, | BaF naHcaayee

Stata cna, faye af p sSre Pp, wagica uty, Gra swe NM,

PR faa Gy catiba gia oy PLR.
PyR

Babs se sae afar oy caifta gfa= 2
RR

P{@_ PyR“ oe & . a _L = y

2¥T9, °S A PAP, APRP, 49%, PQ oR

HG94, ANTS oFH ca, HIB Biehys ca vata faas vee

sradient #q% Fa .

aya Coy, Ue we GER] Hers gat Cw gan 4a ey eo

io=tan O( watts x- eRe aay fered He HATIUID CH Le

2.4G 40d SSY tangent ) :

Gradient-43 WHS cela HACIA a WOH Hate TRrae

sositive direction aa Hfee <e cata Grin Sey Stel tangencys

ieraatie gradient @ 24S) a |

LL. i) Ga fafeg fay-accties HaACAANA gradient fade

' To find the gradient of the st. line joining two points.

qa sy, Pep, fafe® oe fay | fsa 13 We | oa Gerewe

DAE BATH (x1, Wi) B (Xa, Va) |

Wa SY, PP, AMAA x-wewHT eas fers ASST G cHIcq aT

mT |

—“ ‘ Pp Q o— y — 4)

facfg Gradient=tan @6= | '*=%27 71 = Yaya

eaze fq SECS cee ATT AA eAls AVATAR Blaq ware&

(Gi) feat fay oacaaty ee atq (collinearity of three points}

1S HATH YTS BCAA Fal VEVTH |
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OU Wa 8, A (24, 912)8 (Xo, vo) OR C (x5, 9g) foRB

ae afk aB-aatadta gradient ac-Aqatarta gradientad Aas

Te, C4 AB SBC HAATAATAD x-WewWT Afews Hwla cals AT DeIye

4.8, 6 SYOT OSE Heazatty Balas vFra |

1
. — ¥ . _ ¥ «

RLY, AB-% gradient= YL 2 ea Bc-a gradient = 727. ”%
1 ~ Xe X%q ~X.

mead, VI V8 VT IS pera ag, c HNTaY DEzA |
Ay Xe ws o—2,

Set BSCE HE xl yy—yy)b ayy, vy baal yy — vg) 0 TE

# feyzD HALAL BTS |

i) Lat Saytager cre cate aol eBay BEY ald Bere gay

-E -HURY HWM GIAel Cate Hqrirauicas rata frre qatsa ave

“af for@g afew nutefes afare gba Terre @ cate ofan

Yes SEQ |

Ufe AMALIE Wagis Lol AHWR AG HIATAM 4 MY Sy, Br

el omstan MAB BELA ¢ tan BAO FETA al) i some om

TUE TI tangent CeUly wily weg! |

L2 Ga-WamCa x-scw aes cae fafee catce as

CSR] y-Ww SECS Cara fafwy gest Caw cq Bteta Wal sge

A |

' To find the equation cto the st. line which ts inclined tc
the 2-anis ata given angle and cuts off a given intercep*

trom the y-axis.

Rta FY, AB ATA y

caer aay fates Re Q

RCS O CHT TE GRR *

Tz] yp WRITS C TARTS Qi > nN

my sf fF we ~~ 1

cee oes ~p, ak te R &
eFeaITR |

R0A FI, OC=b USS | ( fom as 14 )
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AB waqcatta Gry ca-cata fay P He wa Wa Ba Satz

wats (x,y)! P Cte x-wCeT GIF PM ay wR C Bere

em-ay SZ CN Ae Sty) «wd LZ PCN=0, CN=OM=x, PM=y,

nMe=CO=b, “4 tan g= FN
CN

£4, y= PN-+ NM=PN+5b=CN X yt o=e tan 6-+-b

y=mx+b ( atta m=tan @ ).

AB HIacaaty Sq Pag ca cata Baxica Gata wars x @ pay

WH} MB AVG PHA sty wae Cota afers cata faqs alate aia ag

ray FRE PETA aL «Wea, AB HAATAtlT Hs qs Sa y= mx+,

' Bey Says etate ]: ( faa ae 14 cee +) ata Sy, aB WAATIAN

wee c Fayre cay Sian Gal sets oc (=b) Be CoH Sfaztee

a aB-S gradient m. AB-% Bd P cy cata wale fay as wae ara

aa, Sete eas (x,y). wattta c faa wate (0, 0%.

Gradient m= yb 4, y—b=mx.
xo

0”

y= mx+b ( caatta m HaataaiPy gradient ) |

BR 8 (1) a8 ataag fates vai eSace ca, as Aaataaie

we gate face con ofaaicg) ale Gel veers attye fers

(ee BY, GCA b-cH aye xf4rw BB |

(2) aca O cela warats 431 eByicR as m al tan 6 tata

48) BBWCH 1 GO ZACH BSTH m ANAS afacsw sFrq |

(3) oF aN satrse Hgacqatee Bitaced Seta (Tangent form)
cr | |

wrens (i) as Haat aie yay ( origin ) firxl Te

+e WU yp TP EES YT MM cCaH SAG GAs F=O VG! Sea

SIG BES y=mx. Toa, Paya wsacaata AT FAG EBay

v= a.

ii) y=mxtb AATsI Ute m=O Ve, SLA ATATAATLE x-AOHT
MSA EScq, STAI, CHCHTG tan O=0 afqal g=0. Haq x-wCwA

“aheate ARACAUT ANSARI y= d. Val Ue} cafeste

Elc. M. (X)—23
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Gii) gf wAqcatta gradient 4 m mata eBoy Vlei xa

ates Hata CHICA TS atfata, Tate Steta yawma watwaty cera |

(13) eB fafes fegstat ax x-ocwT aes a fate

CBIEK HS MBCANts MAT fad |

(To find the equation of a straight line passing through a

given point and inclined at a given angle to the x-axis, |

wa 8, HS IATA

Q (x, 91) fay fem fam .
x-QUBY HAST O CHILI AT ANTE | (P(a.¥)
Geta P fay SBCH x-HU iN

Bz PM Oe (at GNLPM

bia | Laren A YM
gtita PN=PM -NM--¥-9,, 984 M6FCX

AN x—-X}. ( fom a. 15 3

s9T4, tan 9 — von,

vast
afe tan Oxam &4, Sl4 m=

X-Xy

agaq farfa nmadd 284 y—y, =m x-¥,).

| wy etal: wea ea, wamcai, ix,, y,) fay fen fore

x-BUeRT HPSS O CHI AS Site a Geta AMAA ve meth. 4

saacaety Goifafes cx ceta fega wats wal y=mr+b Aver

Fim BETA | WBNS (x1, Y,) Bars VAs Gor fas woes»

ON yy ~wmx, toe (2) (y-@t Wl vy, @ x-aT Wa x,

anteai, m 6b Aaa] #2 |

awa (1) BBs (2) facatt sfaat tte

y— yy mm(x — x1), Cele facta AISA |

Qa. Gate fates fagarm aaercavia atleast facts

[ To find-the equation of a st line passing through tw»

given points.]
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NCA FI, OWS AVA (x1, ¥1) 6 (xe, ya) Foy firm rate

oa: Seta NSA Cla y= maxth...(1), atta med Rees ways |

(x1, 91) @ (ey, vo) Raw o waqcets ways afm LEP

wats UT AVS y= mxt+b fae vera |

y,=mx,+b- - (2)

MB you mx, +b......(3)

ar (3) SBcu (2) facaty fam ae yo — 9, = m(xg—x,)...(4)

se (2)88S (1) nw Va VEM(xy—x) TD

ava (Ayre (5) ern we afar ae V9 9797 2)
Yi ~-y Xy-X

y- yy “2 (x —x,), Bate facta aware |

>

xy

Java: Gi aera Yen ate Boras facts ates
. Viv xy”

cro UTR

i) a8 HIACIATA m ay gradient = "1-—"*
}~ 4~¢

_ ANB WIA NSA

SHUT BI

15. Gl maacay Bey ae sBcu falar wet caw Sez

sata aaleage fact |
- To find the equation of a st. line which cuts off given
ercepts from the axes of co-ordinates }

Wa BY, AB AZALIAs x- WBS y

> SSIS QRH A BB Te L

we 6S'auity we fea at >
J4 > @ OSS 4 OB=b GFF |

) Sy P 4)
Iq ey, PS Haqraeta Bag N aN
vata faq oa: Bere eats I

x,y), x SCR GAT PM AR Bla | © M aN «©.

AUC] PM=y, OM=x. ( fom me 16)

etd, 5 AAPM & AAOS Aq",

7, OM SP wet, F=FP (1)
OA AB’ a

ee eanane
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(1) 6 (2) caty afar ne

ab AB AB AB AS

swag, farts wag oFa <+7= 1.

| Spy eats 16 a fem PNLoy Bla «wa op any ¢¢

atte] PN=OM=x.

alty, AAOB= AAOP+ ABOP

$.0A.0B = JOA.PM +408.PN,

a, jab=—daythbx, UA, ab=aytix,

1=%+" [ ad ata wit sian |, a 7 +2 =], |
h a a b

[ MPa 2 (1) aac ales faders GH ea] oBuE @, AGaTaat
Ox 8 oY-44% Yatye face cer sfautce, fee Sel qparyy zz

sare date 6 wate airae fore fora geBrae atigg fir-

cow afacs tira) «cB Bra a 8 bug fos afa (qarga mt wap.

Se afan aww esta |

(2) Gara aa aMleadtics agarqers Cofwetest Bet (incercep:

form ) 4t4 | |

16. weerny qalay este cHfq Raqcayiy Say aes x-Kem®

afes 6 COI AS SIR! GARG CBA a 4 nzacaets
nasa faty sface Sac |

{ To find the equation of a st. line in terms of the

perpendicular drawn to it from the origin and the angle thi:

the perpendicular makes

with the axis of x. |

Wa 2, yafay o ecw

RIAA] ABT GAT OR Ay |

OR AGATA x-AUWA qaqpysy

foray afew « cata Gory

afratcy aq, OR=p Fs |

AB AAACN AAPA Paty

SfaTs BELA |



stats-arifafs 357

AB AMAT Bra ce-catay fay p(x, y) peu wa P vers

< SUZ TAG PN AY Bi) ON feH RECS NL AAATTN OR-ay Bry
“4 OR P BETS NL AZ SZ PM Ae Bra |

474, OR=OL+LR=OL+PM, AOLN HATA fage,

tL LNO=90%== ZLNO+ Z PNM,

£ PNM =<, ON=xX, 225 PN= vy,

_— OL .
WS AI, ON. ©o5 a, OL=ON COS 4=2X COS 4

vy PM . . - .
GA PN —=sin %, .» PM==PN Sin 4== y SIN 4,

OR=OL+PM, 41, p=x cos 44-y Sing,

wong fate HWE a4 LEH x cos xty sip Az pe

; BY M4 1: : y
Ui 49, Oo gafay sre AB |

“Aa. Gy oP ay tin \

cote ae Ga oxas Afes G BN
ate Gotq a@pfgytr7e ) Wa e4, P.

2P =H ABP BT AB CHA OX CG A \
“iS Ute Ao B FARCE COR O aN. ~

MIB |

Qty BRAC COTA OA 9 0B, ( foq ay 18 )

¥3ait intercept formes Ass

x sy 1 x Y _.= = CLS af ~” ==] ,..... 1)ath g OAT OB (
OP oP p

aiata, — =cos J. OAS Hee‘ata, OA 9, cos @ cos 6”
° . . OP .oa, OP cos \90°—@e)=sin 6, ©. OB-: = wes AQ).

OB sin@ sin@

ITA (1) BETH AB

x. ¥ 24 gq X08 6, sin O_y
p + p > ’ p + p ’

cos @ sin @

>. £08 O+y sin 9=p, Bae facta aayead |

[ ateaqery ot atetawve Getz perpendicular 4 canonical
um Fh Bl Mela p HSH YaTAs xT ea |



358 *tats-artfafs

wazireareys (i) ateqefrs Gardient forme atateey stay
Uy y=(—cot «) x+y cosec a.

aaa Oren Beer, canes

m 4 tan 6=- ~—cot «-~ tan (90°-+«),

. O= 90 +a, fou BBtSe Foy MB aN ats

(Gi) mMsaqes cafFsienary (intercept forma) Ateey
.

span uty ZOOS SV SINAL yg FY
Pp nm pseca pn cosec «

Sle, «WH CSCB cef"ett =p seca gat y-wH sire

cefmet* » cosec «

(iii) hese x cos «+4 sin 42-98 Cott a fee Tif pad

ata farsa efary cen Y

wy fox feq ran ats | N\

aH) yay eee A AWW S_

naauty Sry acvy we )

fafeq fea « fea etety

Oy LBF HAACIN 2 Hy

AFALANT GAZ AY SY, A

ates 2 cate yavia ( fea at 19)

ATS I SH |

(iv) stats cay, p-0% wa Pea offen « cotery ata ofeafes

weer, yafay Voce ABs CHM Y

faa wifes « caters fey fox 7

aaa wa Ne yar atfeca | AT'S
avea, ayes fafexy wagica x

Gata vtefay a oats grea afafea

tz wagte = sfarai = -Zefbs

coat yafey os atd=p

{ WHT CHS ) Rca ( fom ae 20 )

wS.0g, acy fox fox wagtr saaraeteh «® qoaw wes

RUSTE |

.
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SBIR, CCE ANSI win xa SVE OM ATTEN Tai wera

TET MBSE ase faq qa wis oR 2 ey cam era 7

fry 6 com etre Haqraeiefas Bre asa acwa CHUTE Cora Felts

artaty

17. cB CBT HAHCAATS ATS SIS AS IAq EBT |

_ The equation of any straight line ts linear. |

Wa SI, cHlaA HAATIAA BAT Pix, vy.) @ Alxg, vq) CA-CStA

aot fay ore, wy wate fay A(x, yp) SP Haataats Baas sera

wits P 4 Qug afes Huta eer uty

Uy, — Volt xyly, —y)brely—yy =U BR

adi: afy xlyy —voltyxx,— x y)+ U,Vg—~ Xy_V, = O BF,

we aE Bele & ygnraaiibs Haag wBra |

LEI, Py Potoe Ky myo IY Ky yy --6 quten 4

Nese sBa axthy tow wa FB x 6 pHa apate ie

nates qaacqata aaracia WMA BWA ( gencral form ) |

18. c @ yGT GSMS ATS WSS SE AAMCAVNC

mete cq! | Any linear equation represents a straight

lane. |

x & pNI NSU HIST AT IY AY SFA

ax+by+o=-0( catita a 6b 3BRE yw ate (1)

Bll BY, (x4, V1), (Xa, Vg) O(X;, ya fo¥ fae ax+by+c=0

aiteacrg aetaicey Tra wafes wea, # Btatrefa we

aS aS fy SES |

Sat thy, to=HOe- (2)

axe tbygtc=0-:--(3)

ax, +tby,+c=0°':::: (4)

12) © (3) eBte awedta aitiaics NE

a b G
= - =k ({ Wa $4 ),

Pym Vg Barr %, XX Va—~*%aV1



360 Tairs-arifafs

ORTI, (4)-9 a, b & c-04 Ta AAI NF

hixs3(y1—- vo) + ¥9(X—— X1) +(x 99 — %991)} =),

Xg(Vy— Va) +tH3(X—q— 2X1) +X HQ — XO; =O.

WGA, (X71, 91), (Xo, Vg) SB (x5, Vg) FAEHT AITA |

ax+by+c=0 eat HAATAAILs Aart Seq |

19. WIACAAtA metas wMsaics fafen atstcs ata ;

(a) AAAI Rata NWSI axtbyt+c= OF y=emet.

STFTCy aay

i To express the equation ax+by+c=0 in the for.

y=mztc. |

AIATIAT AMSAT A AF axtbyt+c=0, |. by=--ax—c.

yo — 5 “Fs BS) y= mxteo aF Wattyd FH. Bras,

<ata m= —o 4 og sqeatin coq 7 cre BETH |

(b) Haataya Asatte Aietay BCs wey eecse cofFwte~

ROY BPH |

[ To express the equation ax+by+c=0 in the form

r+pl |.

HACIA AMBIT se Alatas wy ax +by+c=0.

HSNF, ax-+by= —c,

a, a 2% 1 [ Sewywce—c ata Sty ahaa |

a, + HL om Baie a eacda faces a

a b

stad, awit WHER FFTs cofeoraey aqiara —* 8 —%.

(c) HTMCAATA Atalay AM sates ay atatey ears |

[To express the equation ax+by+c=0 in the

perpendicular form or in the form x cos 6+y sin 6—p=0. |}
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AVIV AMAA Atetas HY ax+by+to=O-----(L)
2 2

suit aft, tan o=? ea, ora OF = tan29= N78,
a a cos*g

2 2 na 2g

n, CHP sn Otcosto ly 1
a cos?@ cos“ @

a® a
aoc = > .. COS = aos" 9 2442 Cos @ t+ J/q%+h?
SIA, sin O= OL =,

+ Jat +b?

99 (1) BBS ONE axthy= ~c,

qv a b$

E atte + 4. aegae” t vas 45
[ Bweyoce + ak b8 ata; srr afew

C

+ Ja? +2

2a. £9) x cos O+y sin O=p QF NiStlrqg Ss arce |

OUT GANT STAY -- ar — ca foe yfare Aye Bam yarye

oy CHE SR ASCE SEeA |

20. qafay is amecay aifqasa |
aeiy BAT Aur Siay yay @ aweqce afaafes erie

qiapefas face oa, Bm fea eateaa eBre ota Bet

1) faces (direction) *faaéa a; afan caay yafeya frase .
wea] (2) qafay sefeafee atfeat caan firey oxfaate | wee

3) aay @ fee Gerry afaqee |

festa e S8te Hata aaa ats aay ss; Vay ew Asa

«BaSaq HUG ACAHSAl SI! SSTSey

Wa FF, ox es oY a (Bt) = ¥: Yi -

see (neta ae yariey

vet O ) |

wa ST, «= Rattwa «nie

napeata afafes Awa qwaT 0 x’

Bem ox’ 6 OY ( aefta FSR {

qrfay zea o' ) | }

Wa Fa, | Wet = NM x

yea yefeya wtats (x’, yy’) | ( fom aR 21)

aj, «cos a+y sin d= —
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oot mr aAES Peas ey) TT EWE aENte Sate Tats

(x,y) GR A wee wyAZ Seta Tats (x1, 9) 1 oxew Sry

PM 8 O'N #8 Bia, PM Cla OX TS M’ FATS COW STEa I

aHT4 OM=x, MP=y¥y, O'M’=2x,, MP=y,, ON=x' at

NO! == yy’,

WAG, x OM=ON+NM= ON+0'M = x’ +2, ,

RR p= MP= MM +M/P=NO +M P= y+ 94.

WHAT, CHL MABCSTH C9, xs BCA x +x, GA yIy Wl y'+y,

wate (x, p) Blaltwa wa (x +x, y'+y,) ander atft qafaat

(x, y') Fequs wtatefas op. Bs ay 9 fete Gey aot, weera

HCE HUT |

SWEAT} 3

Be) l. Find the equation of the st. line parallel to the

+ axis and passing through the point ‘4, 7).

1(4, 7) fag 6 xquee testa waqraety ada

fata wat |

X-HCWY AACA HIMCIATS HATSAG p= b.

aera Hecate (4, 7) fant, weate adit b- 7.

facta Hs aq UBq y—7.

@w). 2. Find the equation of the line that passes through

the point { — 1, 4) and has a gradient 2.

[sae agacay (-1, 4) fey fen ate wa Sate gate

( gradient ) 2; Gera areas fats eq 1 |

ata oats (x,, »,) fey acacaeta gradient m vet

wate WAVST4 SI y - y, = m(x—2,).

gt] m=2, x4,= —-1, 9, =4.

facta AV SA4 BEM y— 4==2ix—( —1)

MN, pn 4maet+2, UW, ax—y+6=0.

Bwi.3, Find the aredient of the line joining the points

(2. 4) and (1, 2).
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(¥4, 91) O(xo, ye) Fey waacaata gradient=:21 98 .
Ry %¢

SUTTH 9 4, VgFZ HF 17 = 2, x,=1,

fact gradient = 3 = == 2,

Bw. 4. Find the acute angle between the two st. lines

whose gradients are l and 5

m, S my S8le TIIAUMy gradients oa Berwa aeys cots

A 8TH,

tan Om 17 a gy
+m mo

——
euttr tan @-- —— v9 - aa (VSL)? 4-23

eax Oe +] 3-) 2

ss2@— /3=tan 15.

a= 15°, gsc facta yaraiqe 15°,

Bw). 5. Find the equation of the st. line cutting off an
mtercept 2 units from the negative side of the y-axis and

inclined at 120° to the x-axis.

| CU AMATI x-Hesy ALOT 120° cHlTA AS 6 als! Hay wry
fre yew cofesivs 2 nee WS Biota alsa fafa ay |

Ta S73, AIST fp yp=m«e+c.
avila m=tan 120°=tan (180°—o0°)= —tan 60°= ~ /3,

a c= —2(-5 ort cofmrers y-NowT atts fers 2 ass

Gitta WASATCH ey y=x(— 3)~2, a, y-+x /3+2=0.

— Bay, 6. Find the equation of the line passing through the
points ( —1, 2) and (3, — 4).

(x1, 9)) © (x, yg) faywE RETTES HAATIET sAaT os

YOM VT IN geta y= —1, xg=3 ORY, =2, y= —4.
B~%y Bg XX

y—2 = ~4-2 ay 2a —6_—3
x—(—1) 3-(-1) ‘x+1 4 2’

facéz aaeI4 CEH 3x+2y- 1=0.

Wend,
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[ wry Setyert | wea ag, facta aq y= mxte.

are yay @ aeacaety wafes,

Corees tats aa @ areas fre cera |

SNF, ottla 2= —mt+e--(1) at —4=—3m+c---(2)

oeey (1) 3 (2) Haat Sfasl HE m= — 3B aarc=s.

fairey AMS 4 CS y= —Sx+4, alts 3x42y—1=0.

Gw|.7. Find the points at which the line 2y—42—7=9
cuts the axes of co-ordinates and find its gradient.

| 2y—~—4x—-7=0 cay ca OF laqrs wypPERTS CHW @Cq GTEITHS

wate @ caatiey gradient ( 2aqsi } fata wa: ]

ca fare agacaate x-wwre cQR Bry CHE fay cath yy wei«

CHU y=. .

GHG ASIC y=-0 Bory x= —] Bre |

HS, AGATA x-wHPTS (— j, O) Fre cow Sea |

APR HTS C9 x= 0 Blo] y= |Z WT

HSH, AAAI y-wepca (0, 2) Fayre caW Sta:

MCA HMI CEM Qy-- 4x+7, a y= 2@x+F.

facta gradient =2,

-~ @¥). 8. Obtain the equation ot the st. line which makes

intercepts 2 and lon the co-ordinate axes. Also find the

intercepts made on the axes by the line 2x+ y=5.

[C. U,. *44-

[ Ch HAA ala Way vers caH Bet 2 e 1 Biots Aiea,

9% Qxty=5 cael ata SwRacya cefFetet fafa sa | |

Ut Sea, AM SBIUTP e+e=1. ott a=2 ag b= 1,

styHl, Al, x+2y=2, Bore facta ade |

Sata, ee Qx+y=5 WA FIGs += 1 oF MSTA ce ate
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[ oat aaarcaey (2, 3) fay first fraiee oa SeeecEa ates Bete

wa a S faqs 5: 4 wEneS aeffes veatre | Beta Ase

ada ez)

WA SA, HAAG] wea 747 =),
a’ b

AU SY, FR] X-WBCF A [AHS '@ y-wWHLD B fate con ofan:

A 8B faqs aiats atteca (a, 0) @ (0, 5) |

AB CAA CU faye 5:4 wErits fase were cH faqs ats

ee CRESS, BE) « Go
fae od faqa ataris 27s ite (2, 3)

ja=2 A, a= 38, 1% Bb=eh, 1 b=3.

Baa, fir wi SIs esq gtgul BIe Ax+3y Im,

va» #

Gw). 10. Find the points at which the line 2y+4x+7=0

-uts the axes of co-ordinates and find its gardient. Also,

and the area of the triangle which this line forms with the

-o-ordinate axes,

[| Qyt4x+7=0 cat wees cy ca fyTS CRH Ftd GleteHa

alate, CAAT aye! ose Gay qearay afes ca HGR Tera srg

“aota craea fay ae | |

aye aMSertbes yemet+o Bate fait ahem ary

ve — 2x — 5.

farfy eats (gradient)= — 2.

saz, Gore %4%=1 atetea fafaca ton, 7.4 7 =1.
ab ~7T_¥

eG AMSA x<-ws @ y-wBCe ca ca fayTs coy SfACe

‘erewa etals aqfary (— 7, 0) 6 (0, —3).

AAA orwera afes ca faye Tora sfaca, Se «ah

TEST faga qafay BeCw x-AF THN safe aeq cHst= 7

o yee ataa ay atea CU =F.
2. fngutta ceareqm } x [x 4=48 U3 ys at aes |
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Bw. 11. Find the equation of the line which makes
equal intercepts on the axes and passes through (3, —5).

(CQ HIATT Weey Urs Oe ANA wee fen era e (3, —5)

tay few ae siota aed fats oat ]

Mla $9, AINA HATTEaq at pak.

N40 SHGWT CHWS Auta afer a=bd.

atest * 47 = 1, a, xty=a.

aiata caute (3, —5) fayrtr aia, 3—S—a, 4 a= —2.

facts HM Saq oFH x+y —2, a1 x+y+2=0.

3 Gw,.12 Find the equation of the line passing through

.2, 3) and parallel to the join of (4, - 5) and (—7, 3).

(2, 3) fart «a (4, -5) @ (-7, 3) fayeuncates

HACIA HABA cVAa ATS aq fady wey |

(4, -—5) 61-7, 3) faqanntyl Haqcaets eave: ( gradient |

5-3. 8B
_ — er

~$-(-7) Alb

(2, 3) fayrrt azacaata aalaaq yp—3=— mix—2).

o% caus (4, -5) e( — 7, 3) Feqeaital caste watwate,

Soy CIMT ATS GSS CHA m= =.

acda AMTFRI y—3B= —yylx—2), U, Sa +1ly ~ 49 =v.

Gel. 13. A straight line cuts off intercepts 7 and 5}
irom the axes ; find its equation and determine the ratio in

which the join of the points { —9, 5) and (7, 9) is divided by
the line.

[cy waaay Wt weacad cefesret 7 65) Srey nase

ag GE] 491 (—9, 5) (7, 9) faypcatioae Aaqcaen fe ayes

fawe siel fats sai]

BHey SETS calmer 7 @ 5), WI Agqcaeivy adea

etea 54 FH = 1, Bx t4y=21.
775)
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aa 4, 08 Crate ( —9, 5)-e (7,9) faagey aged) cowie

nin Sans fase arg |

cenfga tats een (=H, Im On)

cucoy ab faye Gafsfafes qaqaatze ase fay,

Tm—9n\ 1 4(9m+5n\ _.mtn )+4( men ) al,
4, K7m—9n)+4(9m +5n)=21(m +n),

-28n, = oo 4

fatsa QeANS=7 : 9,

Bw) 14. A straight line torins a right-angled triangle

with the axes of co-ordinates. If the hypotenuse is 13 and

-he area of the triangle is 30, find the equation of the

traight line. LC U.°33 |

(cota Agecay, weeras fee se Hacath faga Been
afauicg: Seta afose 13 ca carey 30 very Sela awa

ade Ba 1 |

a 3&m»

All BIA, AaataatBa wes +r 1.

5S; WHUACS (a, O) 8 (0, b) ARTS CoH BLA |

SHCA TYAS) MEIY CHT = /a*+o?,

ave acy, Fore fageaba afeee, ae +b%=13 Ly

ayaa, fagaba cpaea=jab, -. $ab=30, 7. ab= 60-- (2)
8.94, (1) 6 (2) ¥BtB, a?+b? + 2ab= 169+ 120)

ae a*+b* —2ab=169—120

a, (atb tot atone
(a—b)#== 49 a~hb=4 7

. a@=+12 ¢b=45,

a @=+4+ 56b=+412.

ysaa, facta alee fiat ie 5

xzRe setyaach 41, 12x+5y= +68,

-==], 4, 5x+1l2y= +60
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Bw). 15. Find the equation to the straight line which.
passes through the points (1,2) and (2, 1). Find also the

length of the straight line intercepted between the axes.

( C. U. 1936}

(1,2) ¢(2,1) feyrta aaqcaere atteaq oan wpEtEs

ney Sate cefesrerg cats fate ae) ]

(1,2) 6( 2,1) faqua accateas agaraay ated 28a

a TY xty=3-----(1), Fors facta weisz |

‘L-ce cefemiemacy ATES al Hew ate atat .

HaACIate Bs Waza celFsm 3.6 3 ssa |

HIACIA SY WHIT WHAS cofwwteena ces

= /394 3923 2.

Bw. 16. A Straight line is drawn through the point (a, 6
such that the portion of the line intercepted betweer

the axes is bisected at that point. Find its equation.

( (a, b) faye) 2a aaqcgeara seeecaa auaet cofeors ¢

Faagre Axfafos efcq, Cag yaiece fa were ? |

Ua FF, aB RIHcaap

1 6 y WETS ugly A

« p faye com siarmite: BIS

AB cry aaTfgy OP. ae | ~ P (a.6)

@TATS (a, D) |

waaraais ywace fety Se

fare BTA | a aN
( fora] x-eHE Gos ( fb aR 22 )

Pa ae bla! aU] O@=a, 14 Paxb;

fae P, ap aaa aaTfay aa Pa || BO,

Q, OA ater qaTfay aa, Pa= fos.

OA=2.00= 2a AR OB=2Pa= 2b.

© Seppe ee secer nn. ere

X4y Fy Iwea, farts maSs4 Eee bat op 2) tee.
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Swi. 17. Find the length of the perpendicular from the

origin upon the line 3x+4y—5-==Q,

3x -+4y— 5=0, a, 3x+4y=5.

oe.

J/32 442 5

[meas yale Bro cata Haaraaty Baz area erty atfes
zfarse Esta, HIATIANSA AV FPzqPrs garsiza wrtErcw wBrq caaq

ERTSIUPS Sas Gm Hala fotsey ola fers eapas AAIACy ees |

FAG, x SS y-OT HET OBA aefq HAP aoa, Slots aiqa wal o

SIH MACH SIN Siycay Avy CHM Whey] wera | |

Gwe). 18. Reduce x+ ./3y+14=0 to the perpendicular

‘orm of equation and hence find the length of the

-erpendicular from the origin upon the given straight line.

x+ J/By+14=O0ce ae wiaicay eas aap Sa was qa fay

rece Vote Gry aewy cwds fate sz 1]

4a, X+ /3By+14—0,

ee J3 ye 14

M43)? +(1I)2 (3)? +)? V3)? +1)?

ACL CHAT = —— = I=] AES |

1,

a1, ( - se +(- S\y=7, a}, x cos 240°+y sin 240°=7.

WRAs atta JH cq cos <= —} 8 sin «= -. Hai

ALES cOs 4 S sin « GSUIY MTS ATAS, WSF cates Bory ace

‘third quadrant-4 ) wif#tai cos «=4 ata ey, Taq a=60°.

E968, CCRT &-F We 607-3 aN Off Ss aol Sly ANH Bales

751 wyweats Cal 180°+60° a} 240° esr | |

VALAY ALIFAI SETS ALS, ACRY CH= 7 Ses |

Gu). 19. If p and p, be the perpendiculars from

4 . . . ° a *
the origin upon the lines x sin @+y cos 6=5 sin 20 and

x OS @— y sin 6=a cos 29, prove that 4p?-+p,?=a?.

[C. U. ’28, 58]

Elc, M. (X)-—-24
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ufy yafeqy were x sin at+y cos e=5 sin 20 8

x cos O— y Sin A=a cos 29 CAA aTAa SYA AVA p S p, BY, Ga

WIt4 STA CA 4p? +p, 2% =—a® Bera |)

a =.

3 sin 26 2

MORE, ps BW - ey sin 20, ©. 2p=a sin 26,
/sin20+cos?@ 2

a cos 26
MI, pps ,--. He =a COS 2G.

» Pl” Jcos®6+sin®6

BGI, 4p%+p,2=(2p)2? +(p,)? =a? sin?26+a*cos?20

=@?(sin?269+cas? 26)=a? x1l=a?,

4p*+p?=a?’,

Byvi. 20. Transform to parallel axes through the point

(-~ 3, 2) the equations :

GQ) 3x+2y—7=0 and (it) 2x? +?--4x—4y= 0.

[ (3, 2) fary fen aateaty wad Garaa ateas Ge aan

ez | |

Oats (1) 8 (a)-4

x=x'—- 3 a yey’ +2 HET 1B

Gi) 3(x’—3)+2(y' +2)— 7=-0,

4a, 3x'+2y’—12=0.

aay (ii) 2(x’- 3)? +(y' +2)? + 4(2°— 3) -— 4.9 +21=0,

a, 2(x'2—6x' +9) + (0"? +4 +4) +42’ -12—49' — 8=0,

a, 2x2 +5? —-81'4+2=0.

Exercise 3

1. State the gradient of the lines passing through th:

following pairs of points :—

( faces eicwre faygraitt Raaqcaate aaqsi (gradient }

fafa sqs— |

(i) (1,—2) and (3, 4) ; (ii) (—5, 3) and (9, 5);

(iii) (a, b—a) and (a+, b) (iv) (0,—5) and (—4, 7);

(v) (8,3) and (—2, 3).
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2. Find the gradient of the following [ines and also the
ordinates of the points on the axis of x through which

chese lines pass :—

| faces caatefag gradient aa, Garay x-acwa cacy fay few

og Oretcwy alate faty ey s— |

(1) 3X +2y=9 ; (it) y—3x=6; (iit) xt+y=0 ;

iv) 2x—y+5=0: (v) x cosec 6+y sec 6+r=0,

3. Find the angles at which the lines joining the

jvilowing pairs of points are inclined to the axis of x and

ilso the co-ordinates of the points on the axis of » through

which these lines pass :—

L iacay ewe faygta-acatee aqqcaat x-aeey Rfew cx
FF AG ALE CB cata @ yp Bee Hs away canfeyq stats

‘ST SZ s— |

fa: (0, —3) and (0, 5); (ii) (1, 2) and (3, 4);

‘w) ( —6,1)and ( —3, —2);

| _!l (5 4)aw) ( i=) and (J3,5), (v) (1) and (2, 3)

4. Find the intercepts on the axes of the following

( face alae caatefaatay waracag cafmeia fafa aq s— |

ai 2x-9y+6=0, (ui) 3x—4y+1=0;

it’ y cos @—-xX sin 6=r.

>. Find the equations to the straight lines cutting oft

oiowing intercepts from the axes of x and y respectively :—

FIAAA SWE x-e y-WTB] cefeoie fara awe wea, 2

staal aa ead fifa oq — |

i) Sand2; (ii) —3and—4; (ili) 3 and ~§ ;

—13 13liv) 9 3 (v) and 1; (vi) ; sec « and ? cos a.

6. Find the equations to the straight lines passing

\irough the following pairs of points ‘-—

[ facay aires agnartty wacqats aNead fata Fz s— ]

(i) (5, —2)and(—3, 7); (ii) (0, b) and (—a, 0);
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(1i1) (c cos C, d sin C) and (c cos D, d sin D) ;

(iv) (ap,?, 2ap,) and (apg?, 2xpe) ;

(v) (h sec 4, Rtana) and (h sec f, k tan 8) ;

(vi) (3,-—4) and (1, 2). [U. U, 194°

7. Find the equations to the sides of the traingles whose

vertices are given by :—

[ fara awe NSfeyiahie fascaa tteefra aaa fata eqs

(i) (—4, 3), (7,—3) and (5, 8) ;

(Gi) (2, 5), (5,—2) and (10, 10) ;

iii) (0, 0), (5,— 2) and (6, 9).

8. Reduce the following equations to the perpendicula:

form (Le,, x cos a+y sin «=p) <—

[ facaa na sataface aye wiaicg ( WAS x cos aty sina=r

Bra iey ) Wyss Sy s— |

GQ) /Bx+ty=8 (1) x-—y+7/9=0

(a1) x+y+4--0 (iv) 6x-—137+19=0.

9. Find the lengths of the perpendiculars from thi

origin on the lines whose equations are given below :—

[ qafay eBcw face aye Haq caety Gry acva cee fafa sq |

(i) 4x+3y—5=0 ; (ii) 5x—-12y=26;

(ii) 2%¥+3y+7=0 ; (iv) by cos @—ax sin 6+ab=0

10. Find the equation to a straight line :—

[ facaa arere Haaraata aaa fate eq s— |

(a) which is inclined at 60° to the x-axis and cuts tlx

axis of y at unit distance from the origin ;

[ mamcaee x-acrq HRS 60 cHied aw war yafay were “4

SEF UCT y-THCF CH SATE |

(b) which is inclined at 120° to the axis of x and the

length of the perpendicular on the line from the origin is 5;

( raqcaetd x-eceq afew 120° cated aw oa qafay RaTs

Veta me-Tay 5. J
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(c) which passes through the point (5,—7) and makes

_qual intercepts on the axes of co-ordinates ;

( maeatie (5,—7) fay fen for ween e8ce oF ata aH

na @fqatce |

(d) which is inclined at an angle of 45° to the axis of x

ind which bisects the join of the points (4, 7); and (6, 5);

HAAG x-mowy HLS 45° calcd aT gaz ( 4, 7) 8 (6, 5)

“auRy RUNS S HAacaata Hafares | |

(e) which passes through the point (5, 6) and has

uitercepts on the axes equal in magnitude but opposite

“) sign ;

Find also the co-ordinates of the point at which the

ordinate is double the abscissa : [C. UL 1934!

[ caatté (5, 6) fagriay aa, Gey aay wpqcaa cefrsten gett

mia @ aaa farts fooye ) Bote ca fares cate orga feed

+ ota atats fats eg 1 |

if) which passes through the point ( —4, 9) and is such

chat the portion of it intercepted between the axes is divided

it the point in the ratio 3: 2;

fo.

i cane ( —4,9) faarald oa weparaa aces Cayq cof#or 2

“iTS 332 WETICE fase : ]

‘g) which passes through the point (a, b) and is such

hut the portion of it intercepted betwcen the axes is bisected

‘¢ this point ;

cat (a, b) RA aa wags wey Bets cafes & Fayre

sufaafes 1]

(hi which passes through the point (2, 3) and is parallel

“- the line joining the points (4,—7) and (—7, 4) ;

[cane (2, 3) faint was (4-7) 6 (—7, 4) fete

“IACIAMY AM VAUNA | |

‘t) which is the perpendicular bisector of the segment

; {ning the points (2a, 2b) and (2c, 2d). [C. U. 19583

_ CHUB (2a, 2b) 8 (2c, 2d) fayTT ATAHe Raqcaaty ay

rae |]
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ll. Verify that the three points (1, 5) (3, 14) and

(—1, —4) are collinear. Also, find the line of collinearity.

. [C. U. 1957!

L crate cq (1, 5), (3, 14) (1-4) fay feae aad qaacain

Says oa cane fata eas |

12. Find the equations tothe straight lines which pass

through the origin and trisect the portion of the straight

line 4x+3y=> [2intercepted between the axes of co-ordinates.

(cl agg GF yafay fer ate ag, PETE TqTaT!
dte+3v= 12 cate waice qafcafes 7g wieitwaaTeas fafa esl |

13. Find the equation of the straight line which passes

through the point (2,3: and is such that the sum of its

intercepts on the axes is 10.

| (2, 3) faa ca aaaqcaey aia) aerarag ofa maraa a?
10, Siata Hea fady eq 1)

14. Given the triangle a(8, 2), B=(—2,7), c=(—2,—])

Find the equation of the median through a. (Mysore. 194:

Also, prove that the join of the middle points of AB and

AC is parallel to 8c.

| RYH ABB, 2), B=! 2, 7), c=(—-2, —1) awe a frye
tele xasata wale fete oy:

#at4 S308, ABS AC-B HT iayeay aca es caw ac-q Als le

i5. A straight line moves such that the sum of the

reciprocals of its intercepts on the axes is constant. Prove

that the line passes through a fixed point. {[Bombay, 193%,

[ ost agacaay ary nfs ca Data a4 qagitay Sal ate

marys cofrert Geba waters AVE wes) oats wea cae!
aft faq fay fer ata t

16. Find the equations of the tangents to the circle,

whose centre is at the origin and radius equal to 3, at the

extremities of a diameter making an angle of 60° with the

axis of x.

[ wate qwar ataty 3 oa cra yafeyre wafyss Saty

ary x-WURE HRT 60° Cotes AT Siete altwnea qa ~wfH gels

ameay fafa sz | |
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17. Find the equation to the straight line which passes

through the point (7, 8) and has intercepts on the axes equal

in magnitude but opposite in sign. Find also the co-ordinates

of the point at which the ordinate is double the abscissa,

[ (7,8) apna osB azacqey, ose apa cafe Bete

raja 8 Haig fare foeqe : Tota qdeaa eq ca fayrw coi

ecg feed Sista wiais fate wa: |

18. Find the equation of the straight line, which cuts

off an intercept —3 from the y-axis and 1s inclined at an

angle of 45° to the positive direction of the x-axis.

Draw a sketch of the straight line and show from

seometrical consideration that this line is at right angles to

‘he straight line x+y=2, [C. U. 1939}

Pox rye ferea where 25° CHITA AS CU RAAT Atal

, WRT cofrwion-—- 3, Siete wag fats ea |

F RIqraata (Fz Wea Bfaai aiifafes atetear sats ea ca cate

oF ps2 WAACIAT AES AYTFITA AT | |

19. (a) Find the inclination of the straight line

ix-+5y+3=0 to the axis of x and find its intercept on y-axis.

Lia) x-Soma AS 4e4+5y4+3=0 aaacqaty afe o y- WR

eeUS feat fata was |

(b) The straight line 3x+y—6=0 cuts the axes at P

ind @. Find the distance between P and a.

[ 3x+y—6=0 AAAI Wrerce Pp ea faye coy Sfagice t

4 SAHAAY ALY YAW FS 7 |

(c) Find the lengths of the intercepts made on the axes

hy the line 5t3y=l,

|g +3y=1 cae, way wrecag | cafeoret Geiea Cet fata

Fz | |
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(d) P isa point on the line x=y. Another line passing

through P makes intercepts a and b on the axes. Show that

for all positions of the second line t43 is constant.

Lx=y cate Baz p wae fay, 2 P fagath ay «as

HIMATAA BHAT SETI a 9h WAY cow Bra! sats sq cya 2 fase

Caaty HEA RAC ‘+4 HIS OFA |
b

20. Perpendiculars are drawn from the origin to the lines

x+2y—3=0 and 2x+3y=5. Find the equation of the

straight line joining the feet of the perpendiculars.

[ qafay CBC x+2y-3=08 2xt+3y=5 cael Gewa Gag

ay bial eae) Setewa atefayan acatsese aqerats ws

fady Ha) |

21. Transform to parallel axes through the point { ~ 2, 1)

the equations :

(i) x? —4dy+4x+8=0

and (ti) 2x27+3y?—4x+3y—8=0.

[ farsa atcwye aaeaice (—2, 1) fay fem aupeaty space

“frafese By s—

(i) x?—4y+4x4+8=0

(ii) 2x%+3y?—4x+3y—8=0. |

22. What will the equation x?+y?~—2x+3y+4=0

become, if the origin is moved to the point (3, 0) ?

( afe yafaycs (3, 0) fayrs vata ey, TT

x2 + y?—Q24+3y+4=0 AMSA facie fa wera ¢ |

23, What does the equation ( x+a)?+(y—b)?=c?

become, when it is transferred to parallel axes through the

point (—a-+c, b) ?

[ (x+-a)? +(y—b)? =c? aMeaiie (—ate, b) fy fin afew

HAI THVT Tiatwas sfacy Gata ataty fe eecq P |
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Straight lines

21. Qaney ataicr nacaets waleae fata |

. To find the equation of a straight line in symmetrica!

orm. | Y ° Pixny

WA SI, ARS @ (x1, 9) <

SQ Haare x-arwa av R
vatae faces afes @ cata

“He BLE |

S HIACAATY By cy- cata

Fag P (x, y) Fe | “Ol J ° - TN “"M s
444 134. RQBE HyRizg

Racaapa alee Freq ( fou as 23»

KXLY VAv~y,=tan@(x—x,1), 4 yess
cos 8 sin#@

YCey #4, Par, a QR=r cos G,

N, x-x,=r cos 6 [ foateatcy j, vWF ey,
cos ¢

" 2 ‘ —e of VrmoVyNTA 4, PR=r sin 6, ay, y—y, =r sin 8, — feist
sin 0

yay, VAL YT Vimy...) Bas facta Vy eae |
cos@ sin@gd

(1) eBtS AYeM WA x—x, +r cos 0 4a y=y,+r sin B,

BOAT 3 oF GSCI ma saTts fara afany ak ca, nay carthes
sty ane fay eecu fates gary cata faqg wats fate say ata

~tatg, ane Qe faqs seThys Raacael qatas qaye fata oa aT 1

Gwieqs i P is a point (1, 2) and Pa makes an angle of 45

vith the x-axis and Pa=3. Find the co-ordinates of a.

Uy SY, aay gals (x, y).

AAATIAYLS x-AU7FA HFS 45° CHied AS AleR,

x-l _ yr? _AFACTALY AV SI4 BScA cos 45° ain 4B 3,

x -1=3 cos 45°= 3, x= +1,
2 J2
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£& y—2=3 sin 45°= —- y= 542.
\

facta alate Bea ( 3 +1, 5, +2).
‘ * V2

22. gee wacadia wae Cate fady

(To find the angle between two given straight lines. )

(a) WR Fa, Haqraey gee AWeae y=m,xtc, §¢
V=MoXtco G8 Baier ges cetd 6. AAAI GSB x-Wesz,

uaae faces afes x @ 6 catd Baqq sfara, tan «=m, *£

ran fr my BBCE |

Ba BSTSR CHA UT G=«- Z,
}

tan 6=tan («— A} Y
_ tana-—tanB m,—-m,

~ 1+tan« tan fp ~ l+mym,’ /

BSI Aetan 1) M1 Me 01: cs
1+m,mz, / NS

Beta WAS Haars sea A rex

TBS S catty Han ca | 5 {8 a ee

WRB 8 aaa gee nacre] / \
{ OF HATH ay atfaay ) Aq ( 15H ae 24 )

car @fgqra, Sxa Gaicys REGS Cay wae WETTIG S WHE

CSI yarsia esta! cata Bly tan ea Wa wats weer
{face ekra waretah fatie eFqy oa taney wa attys

ren cau qface vtra garetts fads eeatce | |

woth) ata RAATAN ORS AMSA ayxthyyteo, =0 oF

Agxt+boytcg=0 B84, Ste SHrfeats y= mxte MSCs NT

ABTA | /

a,x+byyte,=0, U, y= —F1y 01
b, by

— Ag Cg
Aot+tboytcg=0, UA, poe x-s.

2

° By one ag
e m = — —- 4 Kiiq=-—_.} b, ‘ 3 bo
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__ 41

wm ithe ayb,—a,bSSI, tan @= - _-- 2 ie?
14%! % 4 ao ayaa +b, by

b, bs

4=tanTM! aod, ~ aby reve D) ue
Q\agtbyby

(c) Wer By, Haarqay Gews AMeqd x cosa, ty sin <= 7)
S& X COS 4g+y sin Kg=Po.

SCRE GAAyY SScTR Haaratacay Gaz cu gVpe ay afes evra

SIT x WBZ yapya farsy fos «x, 9a, cated aw aifara |

SCM BSF Jal ay, AAvaeiacay MBS cHlq Gx x, — ay,

a} A= R~ (44 —4q) BST |

23, ge nzacael nateater esata WE |

(Condition of parallelism of two straight lines, )
Mee wo

inal ON at EO cet oe ame

AVALIN SSB wNpetig eBeqy af BETA. Mea — =O.

S94, tan a=tan 0°=0.

Bsa my ~ m_g= | HMHag (1) eBrw 1, a my~ m, (A)

Sale HACIA aay Hates esata fachy ae |

ATIFIAI-(2) SETH CWA AWB, agh,—a,ba=—O0 wera RATAN

Sal aqtR Bera | atte farcdy ae BEA Ay by tenes (B)
2 2

wacdy fatty we sFcBwe cen aT ca Dey Aaarqauta wade

gradient ) Huta SBC AIACAA SED ATSala Sy,

[ Mycpey 11 (i) cee J

24. gate naaNcay Hama wy ESAs AS |

\ Condition of perpendicularity of two straight lines. )
PP aR accceeatanat el se Eo ANE

cot o= COE x COE B+I | ons. Ba CHR |]
cot B- cot «

QUtFz cot s= tie cot f= i
my Mo

td
cot 6 = MLms L+m,mg

] ] m1—Mo
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GFT, 9@=90° BBA, cot O9=0, ©. mym.+1=0,

1, my me = —1---(A) Bas farty As |

HNFA4-(2) SECS BHAA, a,a_q+b,b,=0...(B) AIATAAWyA

ATMA Te SAIY HS ALOT] AT |

[ wry forray |] 22 sacegery fom SECS CHA! ATH, At O=90",

uy a= 904+ 8. 2°. tan «=tan (90'+8)=—cot p= - I ,
tan 8

wea tanatanf=—1, VT, mymo=-1.

25. =siteg fans: -

a,yx+tbhyy+tc,=0 AIALaatip Aox+boytco=0 AAATAATS

yaeata Vera yaa 7 ma BETS |
ay bo

GAT, Al SF, ay by =k, 2. Ay=agk 9% b,=byR.
Qo de

a,, by 99 Wa aay HTT SPICA AALS Mea Aly

Aghx+boky+c,=0,

MI, aaxtbyy +4 = 0,

BCs, agaxtbhoeytc'= o| gla c'= ; (#24) |

HSA, CHA BWEcwtR Aaa Aaycaatacwy qray NAST wy

HAS ATH |

ayy 44, GSP Haqcazata AT sI4 7x—3y4+1=0 cHSM ACH I

oF caaty aateatsy HaACIAA AKI eeCq 7x—-3yt+k=0. ara

bq ata fee cwla HS sets fafa afacre Ga wate fae

WIAA BBC |

fanns cata catty aaleaa canta ates fafa efaata aay

HHS CANT AMSA WY SAF Al MFasa Biyca |

SAY, CAAT AGAIN) GES MIMI ay CeeI Ada,

QA\;Ao +b,b,=0, q, 41-23 SES |
1 ao

ayx+b,ytc,=0 a1 o1 —()1 1yTC VY, ai, — xtyt ’
1 1
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al, ~Batot ino, aU, —baxtagy+i122=0,
by by

SUS -—byxtagytc'=-0 [ esta cf OS8 ( Hae )|
1

HSA, [ASTI AMICI x Ss yas wot gee ta~a fafana ofaa
Sacra cy catatey fos afiata ofan oop sae te cat sfacaz
Bel AY Bbq aa Ose Hqacqate wea dfeql aera) feels

cHiq AS Sees aicsia fan sae wea ata fata @facaqz

RIAAA fafee wBzq |

NCA SY, [Nx +3y+1=0 carta Hfos ay Haacaata aWeagq ates

ELS BST |

WiC x S y-ag Hoyt GE fafaay efary 3x @2y 29) aaa

STURT CU cota wala fos tfaaea ofan wqe oe cat afar

rBrq 5 ASA AM PING FSt4 3x—Qv+hk=0.

faxqs ae os aaacqaia afes avotcg wafes Haacaata

ame fats afaata aaa x 6 yor xen gee fafaay afgar Setcwa

4 cat asta foe afaasa afata oa aa aoa sqaty catty

FICS |

26. Bae namcaattia cuafary fats |

| iTo find the point of intersection of two given st. lines, |
Wa $4, ane AIACAA | aaiba Hay ea4

a,x+byy+c,=0---(1)

QQ AgxtboytCy=0...(2)

HAACIA Goa canfay Go Haqcqzta sGrty Ftatay faa,

stays canfeya alate aa Gow ANI fa ver |

Ay BA, cawfayA Blais (a, f).

WSN a4 +b, 8+c,=0---(3)

83 aga tbgh+cg=0---(4)

ITF (3) 8 (4) BBS AHatA Siteqyewsw AB,

ok p 1—

See ee —

biCa—bac, C1 Aq — CoQ, Q,bg—agb,
a x / biCa- bec, Ae pu lida Cs) Sais facda Blats |G1b—g—Ggb, &,bg—agb,’
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(waar: cewfaya fale wa alerts AS a,by—ayb,~0.

fee afe a,b,-a,b,=0, 4, a1! BY, BCI HIecqa] GS waits
2 2

HMR CHR SlaCa: Bata cex, 23 saree afte oslo Haacaata

AUVIA Valq ASS A101 HS94, GEG wATwIly AIACAT Wttea
2 2

HIM COW BCH 4a) BMI 1 |

27. gee waacaein cawfayta ca cata aancaety
Hatlese facta |

| To find the equation ofa straight line passing through

the point of intersection of two given straight lines. |

Wel SF, ACS HAATIAY QFioa HPs aq

Gyxtbyy+ro, =0e(1)

94 Aaxtboytc,=0°°-(2)

MHl4, ayxtbyytco,tklagxtbagyte,)=0...(3) HMeas

OEUTS HMBAq afeqygy Ge) ge Hqycartta mMeai) aajta xz

CU-CHlq SAG HEcE Alcea Gar Gaty fafea ara fafsq Hancayy arm

$ face |

LL) @ (2) Hqacaaiacaa canfayd atare

(Bsco_ bocy 149 S24)
Q,bg—azb,’ a,bg—aob,

oé stars etal awyeag-(3) fae -ee 1) BHwaa, Aaqeycae-(3jb

(1) @ (2) Hacaatacaa caufay fea wee

HEI, AI}HII-(3) HARTI] (1) 8 (2)-99 carla Haacgata

faCly ARTA |

28, fait maacae malay etata ne facta
( To find the condition of concurrence of three straiglt

lines. |

Tey SY, HAMA foaha atisad aaiary

@,x+byy+c,=0...(1),
gx + boytcg=0-:-(2),

9 agxtbsytc;=0...(3).
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(1) 9 (2) Hace Gea caMfaya ztars

(Pata bac exGa — 6281)
Aybg —agb, Aybg—agb,

ANsa-(3) afe 2 sate an faa oy, wea eS naacaate
1.6 (2) Haataatecaa canfayniay sBcq adits fea aaacaene

-ufaqy eta | Balt. ale

[bycq—boe C,@y—Coaas x (frpe 22 by x( me £281) +cy2=0 24a,
Ayby ~ aby Q,ly—agb;

wy a3ibyCy—bgc;)+b3(c; a2 —C9Q@, )+cgla,be —agb, y==0...C A),

Bere Iara! Fealba anlay vsaty ns |

4) fey araica ws |

aft p,q, r ama foal Bae FAT Ahem aty ce AMsaq (1), /2:

(3)9q agora aiPice aatacy op, g @r Ua 24 Siyat etea

“safe ye afacy wil eFcee wa By, wea (1), (2) 2 (3) aa A

eae RIAA] VSS VEcSte Geta aafay seca |

atts, Uff p,q, rat aya fea ata ( tla fSaP nala Sere ites

“SHYT AS ) AST AT Ca,

DO XAD HC) HQ agx thoy tco)tr(asxtbhgytcy)=0-- 1B,

“¥( BLAa] BECSE ), BA (1), (2) @ (3) caatea Alay vera ,

RAS x, pos Aq WAS VSS at CHa, (B) 4a Bays yo Vera :

247 SECS MB ZA] AT CU x 6 yar HET GE oa, waay aosiea

1S HAE SLA YH VETS |

wey Ba, HIACAA! (1) 9 (2).9q cynfaya atats («, B).

oe aie teeta =o

AIS 4.X+ boi +tcg=0

PSUS piaya tb B+c,)+qlagxt+bohtce)

t+rla,atbs6t+c,)=9

FTA, x, OT CHACHA AtTAE (B) YH UH, StCHT aera x,
+I 4, B MCS (B) VT VVC I]

agitbsb+cs = Playa + byBtc1)— Maga tbah cq)

_ ~?x O—2 x0 ( B ekcs Ateu ate}
r

=(0,
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BSAA AYFI9-(3) «a, B al fae za; Bale (1), (2) 63

CaUrey aap aay

[was fea asacatta aMeqd ata aRAwIy AF cy,

HPA Jal AT, p, g, roa Ata Fe afar x, por ART RVG @ Sas

ne Ars HAE Sica Bia Ait yo ea, CHB AZ cHea AS (B)as

BAC AS YI CAD | GAT CHT CHA MT p, g, r ACH ty a4,

fave Ae fra ey! Get axa (1), (2) 6 (? AVA fears

x,y ASA HHjela 1, 2,3 Hoe wea wal cHeM ATS, Gee “F

FE BCMA Sql SfSs ace |

ratay GHleataryl qr Sfacre syeea fagyefa Gries « fata:

Gwar 4

Ga}. 1. Find the equation of a straight line whic’. passe:

through the point (3, —4) and is parallel to the straight line

2x+3yt+4=—0

(3, —4) fayntal 6 2x+3y+4=0 Hay caety ARTeale

Rraqcaay Head fate sq |

5m fatwa | 2x4+-3y+4--0 Haars ales NATwaty HAATANt:
ARIST SETA 2x +3y+k=0.

ary, & HIATTA} (3, —4) Tayoriat aferat

2X3+3x —4+k=0, W k=6.

wwad, CTT HITE SFA 2x+3y+6=0.

23 fawa (3, —4) fegriat) azacaata area

yt4=m(x — 3)....-. (1).

AIaqTIa] 2Nx+3y+4=0...(2)93% gradient= — z.

eet AMACTAU-(1) Aaa -(2).99 ATtwaty Sc m= —Z sr? .

facta aTea4 y+4—=—3(x—3), a1, 2x4+3y+6=0.

Bw}. 2. Find the equation of a straight line which passes

through the point (2, ~1) and is perpendicular to the

straight line 3x—2y=5. [J. B.A. :

(2, —1) fegnm @ 3x-2y=5 canta Gia ay Agacayt:

amiead fate aq) |
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Se faaq) axien eee HIAATY HME 3x—Qy=—5,

Beta Gls ay ca-cala HIATT Y HA Sqq Bra 2x +3y+h—0,

PHI O HIACIA (2,—1) fayota afer

2x2+3x-1+k=0, a, k= -1.

ew, facdy atte way Qx+3y—1l=—o.

23 fama (2,-—1) fey aaacaaty ateae
yt+1l=m(x—2)...... (1)

axat HIATIA 3x —Qy=5...... (2) aa gradient=3.

APATIAI-(1) WAMCAN-(2) oz Gz ay s¥rwe s¥ra

ix g= 1, t m=—2 ee |

waa, facts HSI p+l= —2(x—2), 4] 2x+3y—1=0,

Sw). 3. Find the equation of a straight line which
rasses through the point (—3,-—4) and is parallel to the

straight line x cos 80°+y sin 80°+7=0,

ch Hqaraay (— 3,—4) fay frat atx wae x cos 80°+y sin 80°

~7=(0 Hearaata RET Seta Wage fly oq ]

: cos 80 +y sin 80°+7=0 Hqaraaty afew qateate Haacqeta

*e39 BECA x cos 80 +y sin 80°+k=0

i Sacer 16 safrate (iii) cre ]

sta, 2 AFaTaa (—3,—4) feria? afar

~3 cos 80°—4 sin 80°+k=0, 21 b=3 cos 80°+4 sin 80°.

neg, farsa aVaaq Sera

x cos 80°+y sin 80°+3 cos 80°+4 sin 80°=0,

satie. (x-+3) cos 80°+(y+4) sin 80°=0.

Swi. 4. Find the equation of a straight line passing

through the point (2,1) and perpendicular to the straight

She x cos 6+ y sin 6°=3.

x cos 6+y sin 6=3 Aqqcarty Sy ay eFcq aa ca cata
réelgaig HWTPad BStq x sin 6 — y cos 6°+k=0.

sy & HIATAY (2, 1) Fegristt aia 2 sin 6 -cos 6°+k=0.
“.k=cos 6—2 sin 6.

Ele. M. (X}—25
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awed, facta aT aqq etca

x sin 6—y cos 6 +cos 6°—2 sin 6° = (0,

aj, (x-2) sin 6°—(y—1) cos 6°=0.

Bw). 5. Find the equation to the perpendicular bisecto;

of the segment joining the points (4,—5) and (—7, 3).

[ (4, —5) @(—7, 3) faywa aecetee caattecny ae Aaiieatas

aaead fata sat |

atta, (4, —5) 3 (—7, 3) fazer aecatey azaqcaata

-~5—3 _ =8

4—(—7) 11

RSI Getz GAT cHla acxy gradient Zeta 4}.

stats, & ae (4,-5) @ (-7, 3) fequcs motes aon
aaTfaynay |

ous 2 foqacesy cates moa aerfaga wats (457, 3H) +

(-§,—-l)I

HRN He-HIAIGTST AT SIG eFq y+ 1=—1U(x +3),

ai, 16y—22x—17=0.

AAtS) ( gradient )=

Gwi. 6. If the straight line + =] passes through the

point of intersection of the lines 2x—y=1 and 3x—4y+6=1

and is parallel to the line 4x+3y— 6=0, find a and b.

[C, U. 1948:

aft 2421 qameel 2x—y—1 6 3x—4y + 6=0 canes

ceufay fem atx eae 4x+3y—6=0 carta aatwata S3, Sta a 4

b ay ata farts ez]

2x — y=1 8 3x—4y+6=0 AMSA Gee AatetA Sisal x= 2.

y= 3 HSN ATT!

“ 28 Raacaate CREAT Tats (2, 3)! tat 4x+3y—6=9

cqata Hately cotta HMI Verq 4x+3y+h=—0. carey ee

(2,3) Faget an 4x24+3x3+k=0, ql, k= — li.

HSN, AMACAAA AMSAT 4x+3y—17=0; Secs intercept
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areica farfaca wtots int im =1, % *+7=1e8 AIRS ASR cae

vECS VACA =I we b= At BRA HSA, a=Ht, b= yl.

Be\. 7. Find the equation to the straight line which

passes through the point (5, 4) and the point of intersection

of the lines 2x+3y —1=0O and 3x—4y+7=0.

[cx HIMCAA 2x +3y—-1=0 8 3x—4y+7=0 caettacay cenfay

« (5, 4) fay foal ate Sista asad fay eq 1 |

su fawai 2x4+3y-1=0 © 3x-4y+7=0 aeate

vuelta Sfam Atew VWI x=—1 6 y=1. 2. Beta confaya

atte (—1, 1)

gra, (5, 4) 8 (—1, 1) fayacgaag fel ca Hearse atBcq Stats

HD SAY BVA

Peo ai, 2S t?, a, 229430.

x—2y+3=0, Sats facta aaacd |

23 faqy | 2x4+3y—1=0 6 3x—4y4+7=0 a8 BF HQaTANTA

cwefgagniay cy cela AICI AM Faq SecA

2x+3y-1+k(3x—4y+7)=0, Ba (5, 4) fey ebcz

2.543.4-14+4(3.5 —4.4+7)=0 z8ra,

q, 21+6k=0, ©. k= —F.

facta apiead BBcq 2x+3y—1—4(3x—4y+7): 0,

M1, x~—Zy+3=:0, Sete facta wea |

GW] 8. Find the equation of the line through the point

ui intersection of the lines 4x+y—4=0 and 3x+2y-—5=0

and perpendicular to the line x -2y+1==0.

[4x+y—4=0 @ 3x4+2y—5=0 canacna canara) oa

x~ 2y+1=0 carta Gig ae HAacAaty HAL SAd fata sz I |

9m fH) 4x+y—4=0 6 3x+2y—5=0 aMeTIER ATIATA

4fy) tten aty x=2, y= 8.

2 cae Gea cenfaye atats (¥, 8).
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aig, x—-2y+l=0 Aaacatty Gay ay ekrq aw cl-ca.

FAVACING ANSI STA Qa +y+h=0.

carey, 2e1 (2, 8) fag, 2K E+E+R=0, 1 bE.

wsag, farts wea 22+ y—It=—0 wef, 10x+5y - 14=0.

25 free) 4x+y—4=0 6 3x+2y—5=0 ; oF 98 Haataat:

ceMfayttyr cy ceta waacaete HNsaqq eera 4x y—4+

b(3x+2y—5)=0, 41 (324+4)x+(2k+1)y —(44+5k)=0---(1).

eaty (1)-naqrqene x—2y+1=0 cota Byq ae ssrq afi

(3k+4)x 14+(2k+1)x —2=0 wy [ SateH 23 (B) cya

eats ate k= 2 &F |

aouag facta He aq Seq 4x y— 4423x4+2y—H=0,

qj, 10x+5y—14=U.

Bw. 9. (a) Find the equation of the straight line passine

through the intersection of the lines x—2y—b=0 and

x+3y—2b=0 and parallel to the line 3x+4y=0.

[x—2y—b=0 @ x+3y—2b=0 cartaray canfaqatr «a

3x+4y=0 canta auteaia azaraety as ag fate sa! |

9m fame) x—2y—b=0 6 x4+3y— 200 AM ew AUtete

afar naqraaterea canfaya alate then! uty (2 :

oy 3x+4y m0 A MwA ca cata ARarasta Awrese

eta 3x 4y+h=0, Fel (72 ") Rant aaa

3x P+ 2 +h= 0 weta, 7. k= —5b.

wea, fara waread Bey 3x+4y—5b=0.

sy faga i: x—2y—b=0 6 x+3y—2b=0 AaarzaaTy

ceufagntal ca cata Faacaaty Waa aH

(x—2y — b) +h(x+3y—2b)=0

al, (b+1)x+9(3k—2)—b(2k+1)=0------(1).
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ata (1) AAAI 3x+4 y=0 cata aapeatay era

TIA peta 4 Bea | WRcRH 23 (B) cRe |

QU, k=? edta |

avo, facts asad Seq (24+1)x+(6—2)v—b(4+1)=0

q, 3x+4y—-5b=0.

S¥;, 9. (b) Find the lines through the point of inter-

ction of y—ax+2=0 and y—3x+5=0, whichare at a

[U.P.B. 1942}
; 7 .
sistance of —.. from the origin.

72

| HAaCaay y—2x+2=0 € y— 3x+5= O03 caMiey firm

ea PPGY LVTS USCS TAN ‘5 wtetera asad fate eas |
/2

BS AVS aq OER naleia Sioa TF x=—3 aay yard,

cerfaad stars (3, 4). & camfaynta aaacqata ates

cE (y—-4)=m(x—-3), A me-y+\4—3m)=0.

. . 4—3m
yay (0,0) S8re & Hqacaaty awqayQ=-—. * ~ 1 J1+m?

4—3m _ 7 16+9m?—24m_ 49
SORE, Orem

/L4m? /2” a, l+m? — 2
4, 31m?+48m+17=0, a, (81m+17\m+1)=0,

. m=-1, a — Hi.

m= —1 ebta HM sage aseq y- 4= —1(x—3), UN xt+y=7;

1 m= —4i BBraq AMSAT wesc y ~4=—1(x—3),
4, Sly+17x=175.

facta AWSIS x y= 7 oa 17x+31y=175.

Sw). 10.(@) Prove that the lines 2x—y+8=0,

3x+y9+2=0 and 4x+3y—4=0 are concurrent.

Mats BA ca Qxe—yt+8=0, 3xty+2=0 86 4x+3y—-4=0

area aafey : ]

2x—y+8=0 8 3x+y+2=0 aMeay CE ATiet ofan

Sta CRRTEYA tals Ahenl ctay (—2, 4) |
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ada, aff (—2, 4) fay atal 424+3y-4=0 atsat® fire ey,

VA SBI HIMWIhe airy ger cawfayaitay cscs, ate eas

HAAACANS Hlay LBca |

OICF, 4x+3y—4=4 (—214+3(4—4= —~8+12—4 m0),

REL, cH CHT SHI AMSA (— 2, 4) aay fre wea I

esate, feats qzacaays aafaay |

Gwi. 10.(b). Prove that the straight lines (6+c)x+ay—d=

(c+a)X¥+hby—d=0 and (a+b)x+cy~—d=0O are concurrent.

att (b+c)x +ay—d=0...(1)

(cta)x+by ~—d=0...(2)

4a (a+b)x+cy—d=0...(3)

(1), (2) @ (3) Aaacaatay wala esq afe p,g,r aya fea

HIE ALA] AL Sal AVA, ca

BWIA] SECSE p{(b+c)x+ay—dt+qi(cta)x+by—-d}

+ri(a+tb)x+cy~—dt=0 93.,.(A)

att x25 HET p(b-+c)+aq(c+a)+r(at+b)...(4)

ypIT HSH patgi+tre 1. «+» (5)

OR SIF AGE (D+ Ggtrid o+ ss oe (6)

OH, p, g, r6t Wa GTA aN GB cz (4), (5) (6) Arse

TM Yes AE Stes PT SFC |

“APS CHA WEtSIw, p=b—c, gq=c—a, AR r=a—b Ber

(4), (5) 6 (6) etvaycad ya ey AAS (A)e TVETS PHT VT

HBA, (1), (2) oar (3) carter Aafyy |

Bw). 11. For what value of m will the lines y=3x—1,

2y=x+3 and 3y=mx+4 be concurrent 7? [C. U. ’40 and ’55}

y=3x—1 6 Q2y=x4+3 AV eae BS Anata Sfan Geen

cenfaya atate a2 (1, 2) |

ata, 3y=mxt4, a8 carte aay gee cauta afes aafey

BEA ata SSE HATTIE (1, 2) faq ata fra wera |

6=m+4, TW, m=2.

BSaq coe cory fas Haqcae afey UBcq BAT m—=2 BWC |
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Gw).12. Find the equation to the straight line which

rasses through the intersection of the straight lines

az —-4y+1=0 and 5x-+y—1=0 and cuts off equal intercepts

irom the axes. [C. U. B.Sc. 1947]
(Ch WIAA] 3x—4y+1=0 @ Ixn+y—1=—0 Haaraetaw

eufay FOR RTT a Beqy sks Hata aeiey fen stg Steta

weed fay ez | |

3x —4y+1=0 @ 5x+y—1=0 0% cantacag canary fray ateca

£39 CH CHA AMAA ATIHIAI SEA

3x —4y+14+h(5x+7—1)=0,

4, (5k+3)x4+(k—4)y ~-(k—-1)=0...(1)

Seite cefestemat (intercept form) AwTsaca ATetsal ASR

v_

mT tee jl
3b+3 4-4

(1) Haze Wey SBrs HatA eM SP ay,

k- 1 k - 1 2 = =] — 4Sha37 Goa w 4h? +3k—7=0, k=1, a —.

ody CHA UT ATTPAI-(1)a R=-1 antBcq Hae AF k-1=—0 &,

Sere mance yafeqata ox alts qway BTS cata AMS CON

Poa, Wwate acme R= 1 SSS ANTI NI

wBaq, k= —{ afin facts Mead era

‘5X —44+3)x4(-4-4)y—-(-F-D=
, —88x—FAaytil=0 aefs 23x+23y—11=0.

Bwy. 13. Find the acute angle between the lines

ax +y—3=0 and s+3y+2=0.

a WI, Qxty-3=0 @ x+3y4+2=0 carina aVPS

Bra 6,

| 22 (b) SRCHRTH, AB (2)-cw CHAT VEIT

e=tan7142b1 4108 oomca carat eaTais,

GTASITS Qa), by, ae, be atepefat HTS Bet Weics

ist) —aybs WATTS ST |]
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sata g=tanTM! emer =tan7! ]=45°

facta cataft 45°.

Bw|. 14. Find the equations to the straight lines whicn

pass through (3, —2;and make an angle of 60° with the lin:

J/3x+y=1,

[ca waacqerey (3, —2) faq fem ate ean J3xt y=] cans

afes 60° cats Boag ery Stotees HT aed fate esi] |

( form aB wba Agata J/3x+y-=1, Pp esa fay (3,— 2), aa

HAMA ARs OO" cats Sieg, Y

CPD S$ EPF 8fB HIATT \ J"

Site) BaleWa Haq jady \ /

Slavs SHA I —aN p——
aa Ooatfeta «ORO \

sia cata atayeay ates | Ct Ko’ JPG

fesica Ge Haaqcan ane

AAMCANY HSS as cHies

AS UWCS GS cHeMsaiy wy —E 8B

fou crea] eBa 1] ( fom ay 25 }

(3, —2) faagrray Haass ATA y+ 2=m(x—3)---(1:

carey (1)-caayte, Aaacaey | 3aty=lay afes 60° care

AS BIE,

o m-(— J/3) ... > — J3—m 7
a == - - eee ' t 60 = . N eee ~~ . f t i

tan 60 1l+m(— /3) u) $28 tan Ll+mt— 33
: + 7 =— m+ J/3 ° = |(i) B8tS Aten ara, /3 i_ am” m=0.

. 5 _-—m—J3(ii) BBs ofhes] ara, /3 i— Jam’

a, J/3—-3m=—-m- /3, ©. m= /3.

gta ANSA4-(1)-4 Fay m=0 8 aay m= JJ pew fa

HMSIG AMPS WI, y+2=—0.
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98 yt2= J/Bx-3), al v— /8x+3 /34+2=0.

HSIG, pH2Z=O 0a yp— JFx+3 3 4+2=0 firdy adrearay |

URS atta m-9a wa sete! Se — fF sre aw 7

ced BETS ATT |

(i) @ (11)TS m VETS — 3B Qwaig farazin ay SFatcHE war

alz seaty — /3 e8cs m AAT a1 Faw 1 Bota Bae RT

SOR ATATIN APSU cota |

Bwi.15. Verify that the three lines v2, y- /3x=5,
y+ /8x=4 form an equilateral triansle. (Cc. U. 1957"

Also, find the area of the triangle formed.

[ orate acy y= 2, y— J/Bx=5 @ vt JBx=4 cHatals IEF

nude fase Sorgq sey sas fagahe conway fate ae |

aD saq feats p= 2 (J)

y= JBX$5 42)

at y= — J3x+4---(3)

WP FI4-(1) x- ABA AM BAG GSP yas: a |

HN SF4-(2) GNA CIA Wty gradient= /3, FSI tan sO’ = ./2

aay FS] x-wowy qatye fucay ies o0° catca aw |

AMSII-(3) aya ele Hsaqrqaai atzia sradient=— /3, ywat

Sol x-ag qarqa fecsa nfs 120 cated as |

ww04, (2) 8 (3) Haaqcaxiay x-aerT HAtwaty (1)-HeaTgaTa

afess uefeca 60° 6 120° catty as; Sts (2) 8 (3) Haacratay

aemcag face HIACaa|-(1)-as Hfyes 60" cH {led ay |

CHa} WecsE (1), (2) @ (3) Haacael Fea ata Gara Berea

5818 celety acejab= 60°, .. Gary SBI cette 60° Bere |

wea, fagatt ayats fage |

[ «8 eefecws (1), (2) 6 (30a canfay feat ater sfani ay

feaba Crt aula craitate Fel wae axate faga erats sai wai |

faguta cra fata sfare aqate fagras waft tex Het

TAs Wes ; Flas, waale fagrey ceaTay= v349 (a=atex Cres) |
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Ola, y= 2 RTATIATA HFSS (2) 9 (3) HaAcaatay ca cq faycw

cae Sara Biel fea sacs (2) @ (3)-4 y= 2 aMsra |

(2) 80S xe — /3 24 (3) B8TS oe yea) att |

Ger faqs cate—2. vert, Ber faya yay adie fagres

OF {6 tex CH = 5+ (3-2 t= 2
J/3 3

bf 4

Boag, Myway HEPA 4. *) =? J3 IF GSS |

Be. 16. Prove analytically that the perpendicular
bisectors of the sides of any triangle are concurrent.

[alates Wit ofaty sa cx fagrerg ateoiia quaafares foatt
qafay t )

Ma Fa, asc fasraa Wfsyofaa wats yriaeeT alx., 94),

Bi%>, Yo) GAR C(xg,yQ) !

BC ajeq wafay Data ea Ow. OD faqa Btats BER

(*2 +x y 7) Bc @ gradient 2223,
2 2 X%q—~Xs

FBI Bc-3 qwmafay ores ( wef, vo fayrtw s ac-3 Gra qexy-

aah ea4 ya dys a a2 9( _*s 7%)
YoY 2

[atea BC-4 CA ART gradient m= 5
Yo—Vs

4g Xo

3, OX(X_g—Xg)b2Y Yo— Vg )—(¥ —Xg 2) — (yi —y2)= Q:- (1)

[ 7a ofan |

SPAY CA Ss AB WEI AT ay wary € 6 F yfan ate Gels

AR HUEISlHY AMSZq Aheayl aty

22(Xg —X1)+29(y3 —- 91) —(x 2 —xP)—(y9—y{ 2)=(0---(2)
8, 2x(xX1 — Xq) +2991 — Yq) — (HPP — 4g?) — (V2 — vo?) =0---(3)

(1), (2) -¢ (3) ARs Feats atere catty sfeae yw eH

[ SICA 28ay (B) wRAIA aN p=g=r=1 |, FIR (1), (2) 6 r
(3) cae fate wafer |

waz, fagrer qeefas Teaftesay AIT |
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Owi.17. Find the distance from (2,3) measured along

the line 3x—5y+9=0 up to its point of intersection with

3x —2y=7,

[ (2, 3)-fay 2805 3x —-S5y4+9=0 cael astay 3x—2y=- 7.93

confay 14e TIS fata wz | 1

3x—5y+9=0---(1), 4, y=hx+2, carta gradient §

BKHS, AVAIAD x-ATHY HPSS O cates aw atferq, tan o= §.

sin@_cos@ . sin?9@_ _cos?6 = °in?0+cos*@_ 1

3 5’ 7 9 25° 9425 34

sin@,_cos@é_ 1 .

3 5/34 '

FSA sin g= 2 44 cos 6= J
/34 / 34

HUF WA BY, (2,3) fayrtw Haaqcaaty aaa

-2_y 3, [ (2, 3) fay wBrw cari-(1) 6 3x- 2y=-7

OS A sin @ cauts canfay P (x, y) at FW=r; Hwy

21 cH | |

x=2+r cos 6 4a y=3+r sin 6,

5 3
a, ee At er OR po 3+ yr.

34 '34“

2atd, p fale 3x—2y=7 wae ap fay certs

(2+ 22)-2(34+ 3 )=7,
/34 34

15 6 - 9
——— —6—.- —- =, 4, rr = 7,a, 6+——} 754 r— 3a" 734"

r=§ /34, Sete farce 7a |

f acter Maatecas confayy gates fata sham & canfay cere
2, 3) ox yaw fate sfacwe Bes | |

Bw. 18. Show that the distance of the point (xo, yo) from

the line ax-+by+c=0 measured parallel to a line making an

_aXg +bhygte_ C. U. 19541
angle @ with x-axis is — a cos Ob sin [

[ etats wa ca, x-aeRA HSS O CHITH AS HACIA Jatay Aihara
aX tbhyog+eax+ by+c=0 880% (Xo, Vo) fares Tay 83 a cos 946 sin Q |
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x-OHY HITS O CHICA TS HIACAATS AAT SIA (xy, yo) THe

FIACIAA ANSI y - yo=tan Ox— xy)

aX y—-Yy
41, " Os ma eens l

cosg@ sin@ (1)
Oita (1)-cHdl AMtAe (xy, Yo) BETS axtbytc=0 carta

q7i=r efacq nem ay ead Vn ey,
cos9§ sing

X=Xy +r cos 6 44% yp=yotr sin 6.

CUBE (x., yo’ fARB axtbyto=0 AAALATAS LSP fey.

FSA, alxy+tr cos O+h(yy +r sin G)+c=0,

41, rlacos 6+b sin 0)= — (ax, tbhyg tC),

_aXy tbvo tc
acos 6+b6 sin &

19, . Verify that the four lines y=0, yt J3(x—8)= 0

v=2 and y—.,/3x-U form a trapezium, which is cyclic.

Find the co-ordinates of the four vertices and also the

area of the trapezium.

[ Mad SA CY, y=O, yt JB(x—S)=0, y= 2 6 py J/Bxr=0

cael Difae waft ges Hhifera vsq aca; Betz Wfayeiaa wars

a3 Bole cHawa faty $a | |

aMegrafa y=O--(1), y+ /Bix—8)=0>-----(2),

yp 2---(3) 9 yo JBx=- 0. (4)

MUTA, HATHA 1) BSH x-PH AQ AM PII-(3) VFq v- WH YOO

2 GASES HCA x-BeNG HSL v) ,

AM WIAA CIA | pee \c

qMTeAq (2) @ (4)-a4

gradient 4 may wa

aqjecu - 3 8 3;

RSI LF FE HIACIe

x-SeHY HSS Att, y=—0 .

waacaeta Aes | aeteTy ( fez ax 26 )

120° s 60° cates TSI

¥=0
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FSM SVM p= 2 cytty HfSWe 120° @ 60° cayesy aw Gite | TSug

1), (2), (3) (4) cast BgBE at Berg Oy E EPs BEE aie AAtEate

6 BAT ate ge fete erty oyE EP ssh Nifeay |

Sate, carey fers ate gee mater ateacna alee ARtA cote

Teng Shane wor Hfifaws gay

Wy 4, (1) @ (4)-99 cRRfay a, (1) @ (2)-0% cRRfay B,

2) 6 13)-0% camfay c aay (3) 8 (4)-4q CHR fey D. [ fea cHy 1

(1) 6 (4) areqeey Aatyta Sham a faye wtats

AY ea] cr (0, 0),

(1) 6 (2) aWaaceag Hater Sfasr B ays Bias

aren cia (8, 0),

(2) 6 (3) aWaezqay aaeta efya c fey stats

stem coat (8— = 2}

£4 (3) 6 (4) AMsKewa Anata SPI wD fayy Blays
Pp ory

ATOR] CF ( oy 2)

AB= 8 “ae c= 4/(s—2, - 24) += 28 "3

Boas, Oa fewyy Hypa

= 4x Res ateacas Hah x Haye aeway HIG

=(8+8- *,)x2=16— 48 2— 3) af aa
“3 /3 3

20. Calculate the area of the triangle of which two

-ertices are (0, 0) and (9, 0) and the third vertex is the point

.: Intersection of the lines x+y—8=0 and 7x -— 2y—2=0.

| fargrea gb 4fy (0,0) 6 (9, 0) aa Gera NifeqP

rt+y~8=0 6 7x - 2y-2=049 confay Cety cHaea fate ea 1]

wa SI, GEIB NEFaq_A(0,0) 6 B(9,0), “. AB AE—9 CHM OSS |

wera HNefey c efacy x+y - 8=0 6 7x- 2y—2=0 Hal saray
racqty @faay Getz gars thea ate (2,6)1 ~wBe: c fay eBrw
4B aaa Tq area CHT Cc fay ca 6.

Bwaa, AABC=4X 9x 6 af ee=—27 af “Fs |
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Exercise 4

1. (a) Find the equation to the line parallel to the

x-axis and passing through the point (4, 7).

[x ACY ANVIL 8 (4,7) faagnta azacaata apres fata ay i.

(b) Find the equation to the line passing through the

point (—3, 4) and parallel to the y-axis,

L(-3, 4) fey @ y-acHT Natwat Haaqcaaa HM sqe0

fate x1 J

2. Find the angle between the lines :

(4) 2y—x=3 and y=4x+5.

(ii) pe 2x+3 and 3ymx+6.

(1) ax—-by+c=0 and (a—b)x—(at+b)y+c-=0.

liv) ~+¥%=1 and %4+2=1,
a »b boa

(v) x cos 25°+y sin 25°-—7=0 and

x sin 25 —y cos 23'+7=0,

3. Find the co-ordinates of the point of intersection 0:

the lines :

[ fava ates cael geiba canfaya aiats fata ez s— ]

(1) 2x—3y+5=0 and 7x+4y—-3=0 [Utkal, 1947:

17 x Ve * y_. °(ii) 3 +5 1 and ot3 1 LC. U. 1943

(ii x y x y y(til) ats 1 and 54 ] [C, U. 1941

Also find the equation to the straight line through tlu-

point of intersection and cutting both the axes at an angi-

of 45°.

[ acaecey ce RATA as canfay fem aia gar Guy sew Hie

AS caied AG wits, Stetpe Aiea fala sz 1 |

(iv) x cos 6+y sin 96=p and x cos d+ y sin =p.

4. Find the equation to the straight line passing
through :

[ eee “ied farcry erewre Hqacaats aTage fate eq :—]
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(a) the point (3, 5) and parallel to the line 4x—3y+1=0.

[C. U. 1947}

[ Aaacaat (3, 5) grt @ 4x —3y+1=0 carta aateata i]

(b) the point (3,4) and perpendicular to the line

4x --3y+1=0, [C. U. 1956]

[ maacaee (3,4) fare @ 4x—3y+1=0 carta Bore

Axi |

(c) the point (3, 2) and the point of intersection of the
‘ines 3x+y—5=0 and x+5y+3=0. (C.U, 1942]

[ aca 3x+y—-5=0 @ x+5y4+3=0 cactacay canfay

Hal 8 (3, 2) fay fra ara |

id) the point (1, 2) and the point of intersection of the

ines «+ 3y+1=0 and 2x+7y+3=0. (C. U. 1946}

[ Haaicaatie (1,2) fay fea) oa x+3yt1=0 6 2x+7y+3=0
autacas coufay frst aty |

(e) the origin and the intersection of the straight lines

2x+3y=1 and x—y=2. [C. U. 1933]

[ qaacaats 7 fay fea oa 2x43y—=1 6 x—y=2 carte

cwnfay fea ata | J

(f) the point of intersection of 25x+41ly—8=0 and

x +7y+9=0, and parallel to the lines 2x+3y-4-7=0.

[U. P. B. 1941)

[ Haare Qx+3y+7=0 cata ames wae
25x+4ly—8=0 6 5x+7y+9=0 can gefea confay frat stat

(g) the point of intersection of x+2y=O and y+ 4x+7=0

ind is perpendicular to the straight line 3x—y=0.

[C VU. 1932}

[ maacaate 3xe—y=0 AyacIaty By ay war x+2y=0 8

yvt4e+7=0 corateras cenfayatn tj

(hk) the point of intersection of the lines x+2y+3=0

and 3x+4y+7=0 and perpendicular to the straight line

y—x=8, (C. U. 1950 ; U. P. B. 1949}

[aaa x + 2y+3=—0 6 3x+4y+7=0 caatecaa cay fay
Wal Bt a y—x=8 carte Brg ay vz 1 |
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(#) the origin and the point of intersection of the lines

x, VP x,y
atgul and argc: LU. P. B. 1948)

(7) the point of intersection of the lines 2x—3y+4=)

and 3z+4y-5=0, and perpendicular to the straight line

6x—7y+8=0. [C. U. 1930, 44!
[ azarae = 2x—3y+4-=-0 €@ 3x+4y—-5=0 CAAT ALAS!

cwuiay firm Wy ae Sx -7y+8=0 Fay catta Geta ay oy! 1

\k) the point of intersection of the lines 2x~y+5= 9

and x+y+1=-0 and the point of intersection of 2x+y—5=0

and x- y—7=0.

5. Prove that the following sets ot three lines are

concurrent ; also find the respective points of concurrence.

fama ea ca farry area cam Hae feats aafay az

# faqs wats fay ey s—)

(a) xbyt+1=0, 2x+3y+1=0, 3x+4y4+2=0.

(bh) 4x—3y—31= 0; 7x-5y—56=0 ; Llx-9y—80=0,

iC) t+) =1 itials Bey,

(d) ax+(b+c)y—d=0 ; bx4+(ct+a)y—d=0;

cx+tiatbjy—d=0.

'e) Q2x-Ty+tli=v0; 3x--2y+1=0 ; x—-12y+21=0,

[C. U. 1945,

6. :a) Find the value of p so that 3x+y—2=0

px +2y+3-=0 and 2x— y—3=U may be concurrent.

fp af wa Se BEC Sxt+y—2=0, pxt2y+3=0 «&

2x -y—3=0 Hafay Sat pp |

(b) Find the value of k for which the three lines
ox -3y+kh=0, Sx -4y-1-0 and 4x—5y—2=0 may be

concurrent.

i afe 2x—3yt+h=0, 3x—-4y-1=0 @ 4x-5y—2=0 64%"

fale nafay ea, Bra bk 49 Wa FS 7]

(c)} Show that the line joining the origin to the poinz

(2,3) is concurrent with the straight lines 5x—3y=2 and
x+y=10. [Andhra. 1947]

[ema sa cy yafay @ (2, 3) fey acatee aaacaatt
5x -3y=2 Sx+y=10 Faaqcqatecay HfSes aafey 1 |
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(@) Verity that the three lines x~ y—7=0, x+2y+6=0

and 2x-+y-—1=0 pass through a common point and that this

point is equidistant from (5, —4), (3, ~—2) and (1, —6).

[C. U. 1956]

[ erate sy ce x—y—7=0, x+2y+6=0 € 2x+y—1=0

ose atetag fay fen ary aq & fale (5, — 4), (3, -2) (1, —6)

fayefa ets HARTA) | ]

7. Prove that the three lines given by ax+by+c=6,

bx+cy+a=0 and cx+ay+b=0 will be concurrent if

a+b+c=0.

Larats 33 cy ax+by+c=0, bx+cy+a=0 8 cxt+ay+b=0

way -ZPSS cas forte anfay eScq ale atb+c=0 e411

8. Prove that the following pairs of lines are parallel :

(a) 3x+2y+5=0 and 6x+4y—7=0.

(b) *+2%=1 and bx+ay=c.
a b

9. Prove that the following pairs of lines are

perpendicular to each other ( %qTMITag GT ae ):

(a) 4x—-5y9+7=0 and 10x+8y+3=0.

(b) 4+2=1 and FS,

10. Find the equation of the straight line passing through

the point (3, 2) and the intersection of the lines 3x+y-—5=0

and x+5y+3=0. Find also the area of the triangle cut off

from the co-ordinate axes by this line. [C. U. 1942]

cq aaacaatt (3, 2)-fay an 3xt+y—-5=0 6 x+5y+3=0
yaqrguyacay «ocaufay fea ata wtety Aaad aa Gey ata
~ HRY eeTS faa fagers conga faty oq 1 |

Ll. Find the equation of the line which divides internally

the line joining (—3, 7) to (5, —4) in the ratio 4: 7 and Is

perpendicular to this line.

[ ate xaacaen ( —3, 7) @ (5, —4) fagen aecatease azacaaty
Brg ay aaa Bare 4:7 aerate qefaoe sfarirg | Cats Wea

fady oq J

Ele. M. (X)—26 -
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12. Show that the area of the triangle formed by the

straight lines whose equations are y=m,x+c,, y=myx+c,
_,.)2

1 (cy) ce)? (C. U. 1955
ms my,

and x~0O is

( 45 9 Cl y=m,xtc,, y=mextcy 6 x=0 Reqcae

~co)2

foals aay S19 fagreg ERE 5 Cal” gata |
Mo— My,

13. Show that the lines (a+d)x+(a—b)y —2ab=0,

(a—b)x+(a+b)y—2ab=0 and x+y=0 form an_ isosceles

triangle whose vertical angle is 2 tan“1(4)

Determine the co-ordinates of its centroid. [C.U. |

| cwate cy (a+b)x+(a—b)y—2ab=0,

(a—b)x+la+b)y—2ab=0 8 xt+y=0 cae fsale ata atts

fagule aafeatg oa Seta Mecstq 2tan—(2). Geta wararag

wiats fata ez | |

14. (a) Prove that the diagonals of the parallelogram

formed by the four straight lines /3x+y=0, /3y+x=0,

J/3x+y=1 and J38y+x=1 are at right angles to one

another. (C. U. 1953;

(eiats wa ca J/8xty=0, /8ytx=0, V8x+y=1

8 Jjytxml aaacaal otfate ata Sera atatefacey aden yawry

RACFILA CRY FTA | |

_ (b) Prove that the diagonals of the parallelogram formed

; Ve % Vy FIL

by the four straight lines ot 1, a 1, += 2

and at; = 2 are at right angles to one another. [(C.U.
a e

| ermts a ca ath Lt 1, até 28 bra 2

Haacay Sta ata ss atatefices sien ca~icag Sra qe! |

15. Find the equations to the straight lines :

(a) which pass through (3, 2) and are inclined at an

angle of 45° to the straight line x=2y+4 ;



aiats-arifats 403

(b) passing through (7,9) and inclined at an angle of

o(” to the straight line x~ //By—2 /3=0 ;

(c) which pass through the origin and are inclined at

7> to the straight line x+y+ /3(y—x)=a ;

(@) Find the equation to the line through the origin

yerpendicular to x cos 96+ y sin 6=p.

[ facra waacaatefaa adlead fafy eq : --

(a) cats (3, 2) fara MR x=2y+4 Haaqcqata Ales

45° CHICA AS |

(b) cate (7,9) fagrtt) aa x— /3y—2 /3=0 Haaraaty

nfoB 60° cHica as |

(c) cats yrfary fen ty oa xtyt Jy — x)= 4 WamTAAta

woE TS CHT FCF |

(d) caatte qafaygatay AR x cos 6+ y sin g=p4q GAG FR 1]

16. Through the point (3, 4) are drawn two straight

lines each inclined at 45° to the straight line x—y=2. Find

their equations and find the area included by the three lines.

( (3,4) fae fer) afes QB naacaata aoe x—y=2

Keatqata afew 45° cata aw aite! Geicws AMsead as cae

“ahs gets fagcra cease frie ea i |

17. Find the equations to the two straight lines which

»iss through the point (4, 5) and make equal angles with the

-wo straight lines 3x=4y+7 and 5y=12x+6.

( (4,5) fay fern aise cy Qt aqaqcad 3x=4y4+7 4

Sv - 1274609 afore Hata cated Taq era Siatewsa avers fay

S44 |

18. Two straight lines pass through the point (—2, 5)

such that one of them makes an angle of tan~! 3 with the

given line x — y+5=0 and the given line makes an angle of

tan”! 2 with the other line. Find the equations to the two

‘ines,

((-2,5) fay fis afew Qh amacaeta ang vat ene
ry +5-=0 cauty ABS tan7) Fcsies aw ea are aa wre
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mies tan“! 3 cats sfeatey: 8 BRS caetecga Head fas
sa | |

19. (a) Find the perpendicular distance from the OFigin
of the perpendicular drawn from the point (1,2) upon the

straight line x— /8y+4=0.

[ (1, 2)-fa¥y S806 x— /8y+4=0 aaacaaia Gig acey yafay
VETS ay-Yay fata Sz 1 |

(6) Find the equations of two straight lines each 4

inches distant from the origin and inclined at an angle ot

30° to the x-axis. What lengths do these lines intercept on

the axes ? (J.B. AL

[ Ree Hamats ewes yafay were 5 Bfe yaad} uz

x-ACRY HAS 30° coteq AT Getewsy qWesay fady aq Bere:

ain wears caffra GBibq CRY we ? |

20. (a) Find the distance from (3, 8) measured along the

line 4x~—3y+12=0 to the point where this line intersects

the line 4x+5y=60.

[ (3, 8)-fay ee0S 4x -3y+12=0 caay aataa ar Beta afs-

4x+5y=60 caaty canfay 48 Yay Be 2 |

(b) Find the distance from the point (— 2, 7) measured

along the straight line intent up to its point of inte:-

section with the line y= x+2,

| (—2, 7) fay Ste ten! WIACIA «ART «Geyy Hfer

porte a7 cenfay he gay fats ea! |

21. Find the equation to the straight line which passes

through the point P (4,3) and is parallel to the line

5x—12y+7=0 ; also determine the length intercepted ot

this line between the point P and the straight line x+y= 24.

[ 5x —12y+7=0 caeta aateats P (4, 3) fayrtr aaacaer

ANF OR P SC xt y=—24 cay qeras) Sata cafes we

fady aa 1]
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22. Find the area of the triangle, two of whose vertices

ire the points (3.0) and (15, 0) and the third vertex is

“ne point of intersection of the lines 4x+3y=0 and

yx +4y—1=0.

"ca fapcora QBie hafay (3,0) @ (15,0) wa oes MSfaafP
ixt+3y=0 6 5x+4y-1=0 cariacaa caMfay Sleta cHaaA

‘ta eq | | "

23. Show that the lines y=0, /8y+x—10=0, y= /8

snd /8y—x==0 form a cyclic trapezium. Calculate the

.o-ordinates of the vertices and also the area of the

rrapeZlum.

fay sy cy y=, J/iy+x—-10=0, y= YB 8

Jy—x=0 cae oifate oa gay bififea Geary aca) Gere
tifa fayafag aiats 3 cHaea faty oz | |

24. Find the equations to the diagonals of the rectangle

the equations of whose sides are x=a, x=a', y=band y=b’.

(C. U. 1951]

(x=a,x=a’', y=b 8 y=b’ atafafa® atyorecay afacaa

mead fafa ez |

25. Show that the point of intersection of the straight

lines teal itt=l is the vertex of a square whose
a

idjacent sides are along the axes of co-ordinates unless

u-+ b==Q. [C. Uz 1952}

| tata #2 aft al atb=0 eH, wa 247 r+?

KIA eTy CHRD cat aes afewcany calite fay eBea atety
Kay qeqy weerag Srq safes | |

26. The equations of two sides of a square are

5x+12y—10=0 and 5x+12y+29=0, and another side

passes through the pt. (—3, 5). Find the equations of the

‘emaining sides. [T. P. 69}

cht asiewcang oSfh atea ade aetwcy 5x+12y—10=0

“52+12y+29=0 an wa ast ate (-3,5) fart: watee
"Ss aIy asad fty Fa |



Straight lines

29. aye oof Aaaqcaata Hs SP fayg aasta fate |

[ To find the position of a point in relation to a give:
straight line. |

Nv .Y
R(X2.$o)

a. / »

( fea as 27 |

Ala By, awe Raqcadty APs axtbytc=0 aa Fy;

SPECS UYjRry ae B ayes cH Sissies |

ANS: Wa BI, Pix, 91) FAl(re, vg) YI AB CAAA Sox

ried Sica [ aaa fom |

Pa ye afar Bry cy AB CHATS R fayTS coR Faq Wa F<.

R_
R PLS Pa CHa] min FHS WfSS cd4 BAe — PR _TM

MX_gtNnX, MYPo rns.)

m+n ’ m+n |

cacayg, R fay ap canta Gq Safes,

Mg tnx, ., MYotNi , 9a. mth + b. man +c=0,

ax_gtbyit+ +o _ m afar eeeee (1)

axy+by,+c [ 494 |
faSlTss WA FY, nlx, 91) 8 @(x%g, yo) AB CHANA Es A

wafes ( fasta fom)

sata Pa YS sf afirs sfacq aBts R FAG CRW FUT |

WS, PA cI R YTS m in BHAT afefaee esq ata F%.

R fay stats (TM:

a,

ways, —_ = nn.

R fara tats (mea xX) MYs— ms)

m—n m~-n
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CURE, R ae AB Haaaaty Bers waf_T,

mx

m-— rn —n

at, Gx, i1tby, +c +
wmode” | WIA DTA fee cee )ax, tby,4e +” | way Sfam | (2

CUBS - qs, a SF Baie (lhe aia

£8 (2)9 ge) Sey Vews cam JA chy CH, ATM CHE

axy+by, tc Gaxgtbygte Ui Gee Is foe TS oa fasts

CHE CIlal oss forye sFra |

WSN4, (x1, 91) S (Xo, Yo) fae SB axtbhy+c=0 AIA caeta

ost aicd atfera wiq ax, +by,tco € axotbyetc wh Be

see foxye oFta; fee fay ge farare wired atfeca, @ ah

Bee fards fosqe 28za |

Owtya9 1. Find whether the given points P and @ lie

on the same side or on the opposite sides of the given line tL.

[ fatx ane P se fay gee arse L crate ase aes NAA] Ge

farare ated wares ? |

(a) P(2,3), a(—5, —2) and L=4x—5y+9=0.

(bd) P.—1, 4), a@(2,—5) and L=3x%+y—2=0.

(a) 4x—Sy+9 aiats Pag gals (2, 3) em AHeM ay,

4x 2—-5x« 34+9=8—154+9= +2 ( savas ) i

9a 4x —5y+9 UMS O-49 Blas (—5, —2) AAHTSH Alea) Aa,

4x -5-5x —24+9= -204+104+9= —-1 (ata) |

ata aly 98 rag farses fosqe |

Pee fey eB cau Lam 9 farars act BafRs |

(b; 3x+y—2 atfars Poa gate ( —1, 4) aatea ahem aly,

3x ~144—2= —344—2=—1 ( anys ) |

Ha 3x+y—2 atfrs aux wars (2,—5) asa Aes sta,

3x 2+(—5)—-2=6-5-—2= —1 ( arta ) |
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ates aty gai ose fouqe |

P ea fay Qe cay Lag aed ney Gates |

eames: cota cals fey, are waacaate cata tet AttH

fate Sacre aaacaats canoe yafay BCE CA ated Bea] wlete

Faanes ated feyis atee wtete faa aay oy |

Buy slices veeq aMsacta atfafocs yaaa stats (0, 0) 4

awe foqa wtats atta athita foe cefics ca) wat Boy HCE

OSE FS OY SAA Aq] I ca HAaTata ca ef qafay ate oF

aiet-& faxes aicw ( origin side ) aa away Boy corey fatays fbx

PY BIg Aq ST feye, waqcqara ca vied yafay atley stete aars

face ecw (non-origin side )

Owigaq4 2. Find whether the point (—2, —7) is
on the same side or opposite sides of the straight line

7y—24x-== 10 as the origin.

( 7y~-24x=10 Haacaata ca ied qafay wales, ( -2,-7:

faye a® atot eas Aras tof wafes wie fade ea |

gutta Ty — 24x—10 athics (0, 0) anteai them aty,

7xX0-24x0-10=—10 ( attye );

08 Ty—24x—10 afics (—2, —7) aatda Aten az,

7 x (—7)— 24 x (— 2) — 10= —49+ 48-10 =—11 (aatas) |

afta att GE ost fore |

ame waacwta cated qafay wie faqbe cad vteye

SATs |

30. afary waft fay e80s aye eae AIA catta Bra wes

aces coer fara |

[ To find the length of the perpendicular let fall from 2

given point upon a given straight line. |

(a) aya HAM CAMA Wasa: ax+by+c=0.

(i) atesy etettety |

WA Fi, AWS axtbytc=0-- (i) caus afer wat

fay P (x,y, Vy).
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P BTS HIHTAY (i)-ga Gry pm aw btq | Wa ss, uw qT

“late (xo, Vo)

PM-9 CHG ‘pS facta ay-7ay |

agaq cael (i)-ay Gry qe s8tq aay cy cHta Haaqcyeata AMSA,

ix — ay+R=0 ; 231 (x,, vy) faye ata bx, —ay, tk=0,

a, R=ay,—bx,.

PM-C¥ata AMSG, hx — ay+tay,—bx,=0.,

q, bhxa—x,)—ai y— yy, | = 0.

SF CAUG CALBY M (xo, yo! faysrtad,

bixg—x%1)—alvyeo—y, =O + -( i)

MAS, CLES M (xg, yo) faye AaAcaen (i)-2a Bya ways,

2 fay ata aaa qa-(i) fe BBC |

RAS axytby,tc=0 Fata Soy yey —ax,—by, Fe shaw

AGT) UF,

AAX%g ~~ X,)tbl vy, ~v,) +o —ax,— dy,

al, al xg — 2%, )+ O99 — = —(axy thy te) (iii)

(ii) 8 (iii)-aa Dey wees at afar ye eq—

(a? +b?) xg — x1)? +( yo — 91 )?F (ax, +hy1 $0)’,

+ by, +c)? |

a? +b? ,

Se IG PM= V(x. ~ x1 )24 (veo—9)?
g_. (ae, +by, +c)?

a, (xg — 21)? + (99-92 = 9"

PM? = (x9 — 2% 1)*+(¥o—91)
a*® +b?

ax,+tby,+e
= PMs tae (A,

ry + Ja?+b?
by,+c \

cay facts Crp St OM TS.ACY ¥ + Jat 453 )

(ii) faethe etettatt |

at Sy, P(x}, v,) awe faq @ LL, =axt+bytc=0 awe

4%} ) ab CTY x- OPE os y- EHTS gatacy a o B FTES COR SCT |
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P fam BaTS LL, canta ay-yay fay efarw Bra |

§ W-HIG=p, 4 |

OHS AN SACI Mtyry y= 0 6 x=—0 ans weurae cafret.

OAs —6 6 OB= am stem ats [ ‘O’ ya fay]

OAB Fast fagewa as afega,

2 2 2 oe,AB? = OA? +08 (- c)'+ +{— -eyr a8

i

AB= + 4 va? + B?.

° __ _. G ween +,
PAB fagray cHapa=} ABX p, = +5, Va® $B XDD

WAT, PLA SB faqacae Bats watery,

CG _¢ .
(43, 91), ( “, 0 ) 8 (0, *)

Apas=3|x,{0~(—£)h+(- ){( ~ ‘) v1} +O(y 1-0) |

~ifex, ,c®, cy, an

| b tata a, ap (Axi tev +6) (11)

(i) @ (17) S8tS Mea! Itz,

+ enh Jab? +2 x Pi= 5° (axy+by, +c)

axytbyite Ayfacta ay-Fae p, + Jgabr CA

| BRAT 2 aera CHT ata Aa acute VBra Gra Seas ag + fore

wae! otf tea apfas fray wpaics, aay catia Aaala &

CBly HH we al cam ym fay ETS S carts Te-PIY ASS eAtTs

Beta | tata, fay aaa Haqcaata Bry wales oq Bea 2 FIT

ye mu) Weare faye ava Aaa canta cated qq Fay Ay SRIF

Farays ried atfeca Sea HHS sractse pny Sa aly, acer cAces

foe faafee eeu) ‘—’ wipers wera |

98 SAIS Aras Carrs AVG + foe AHH | |
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(b) Wa MARCANA MANPA4 x cos a+y sin <=p.

ma 83, 6re fay

P (x1, 9,) 8 AWS ca

AB=*X COS 4+y Sin <=p.

P Sets aB-ay qy-ay faty

afacs eta) fea wpatty,

ON CAU x-SHLHY HSS x CBG

TS BUH | Wa FY, ON=p.

Uy FF, PMLAB 8

PM=p). ( fou as 28 )

P fayq ayy fea aB-3 AMeats sfan a’e’ Bra) ata oy, afas

ON Catt a'B’tS NN’ FARTS CHR SRA |

WF BATA, NN'=PM=py,,

ON =p+p,

98. AB-4 ATVI AL CAAA AISI x cos a+ysin «= ON’,

Fag Ba (x1, y,) ith wera® a'o'-99 HAPS II VSeq |

A’B’-99 ATTSAY SSTA, x, cosaty, sin <=ptpy,

O/ U/<

x

J. pyre, COS A+ yy, SIN A—>D.

atata, p faye aaa coata ca otied qa fay ate CAE ey ABH

ON'=ON—~ NN'=p-—p, S8Ua |

QSAR Stay Py =p—X, COSa—y, SIN 4 BETS |

TEN, APHAS p, = +(x, cos a+y, sinx—p)---: (B)

Barge za eerwe (A) farfafawwtra Hew sty |

ax+by+tco=u-:-(1)

a b C
ee OF eee + a = (J

Vath? Jaitb® | Ja® +53
" d

QSISTH eee WH 89 SST |)
Ja? +b?

ava cae-(i) @ x cos a+y sin «—p=0 coal Nea Fiqal Mea ATA,

b c
SL A on TTT,COS 4= — eee, SiN A eR

| Ja? +b® Ja" +b? Va? +b?
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P(x, 1) fay soes feta aewy Cees

py=+(x, cosa+y, sin «—p)

eee

ee

a 
b 

.

J ae 4be” it Sgt abe y+ Tati

= fF" +by,+¢

31, ye namcaets BeES catcda wafetecea NAlsae
farctay |

' To find the equation of the st. line bisecting the angle
between two straight lines. |

Ta FIcHIy cI QBS aB=a,x+b,ytc,=0

AR CDH agxt+boy+c.=0.

Geta) cag Hang & favs cow sfyaiey |

Hit AEC cattta nafaqereq Bra cx cata asl Say

P (h,k) eR Bay

WII Coy cae ssrws Pp fay

ATFIAST | «BAIS ABS CD

RECS P-9AV-IY PM 8

PN-44 Wa HAtay SSeS |

fox SpAtta, ya fay AEC

cBrety Arey HAPBS ; Wate

CSI AWAvIt] AB SG CD-F Ca

ated qa fay ATH, P faye cre ( fom as 29),

Hees Safes | Tag, ocwrg Gey az-yacea fos + sxatayes obta :

AEC CHICA Hafagarssa GaAq Balas aay fayq craze

ayht+byk+cy_aghtboktcy .
Ja,2+b,? Jag? +bo? |

way, Bec cacy cuca ym faye cateta acer wafewe ace

at carry qafeyereq Brgy aq faye eifecq (form a fay

Bagycay Ww ) wea yy faye aaftqarsy Sra Balas Pye ast

caKty ( att AB) WSF atef san SIA Caty ( aeter co) fara
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ned atfeca | oA rE Bey cay, eBew feaba ay-yares

ma sate fee farays faye 2372 |

METH BEC CHITA Hafatecey Gag wafas awe faye

arh+byk+cy_ _aghtboR+Cg

— Jdae+d? Jag+b2

Beng, P (hb) faqy netayet etcq aye cay Gea Geese

CSTs Rafer ecae mpeg |

naferecey facty atisaq ba

ayxtbyy+c, — dgxt+hgytlo
er. AC)

Jal+b? JVae+b?

32. asc fagtea NMiqyefaa wats wtacy (x, 73), (x9. yo)

“ (x3, ¥3) 98 Gate fats aeefs aaterx a, b, c BB 4

Tagray Wecaey wats fasy |

[ To find the co-ordinates of the in-centre of the AaBc
when the vertices are respectively (x, vs, (to, Yo) and

‘3, ¥,) and the opposite sides are a, b and ¢, |

aac fagess *iqyafa aateca

A=(x1, V1), BE(x%q, He) €

C=( 43,9, ) SR NE Bc=a,

“18 CA=b 8 48 AB=c.

Ula BI, A CHITTS ATFGIGS AD,

BC aets DO Fayre chy Sfaaley a"

Be Cc cHltty aafiaseuy ya ( fea as 30)

fayTTM ADCS PRS SFaieR i atta i-fayzs asc fara Werrea .

-fayy stays fata sface eer |

BD AB.
cD AC

bxegtcx, bvetcvD Taya wlaiz (722 tos 2 os)feoga w btc’ bte
syara, ABD fasta / B-a7 HIfayes al,

Al AB...
DI BD (1)

LA-% AUPGASS AD,
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aa AcD fagrera Lca9 AUftaes ci,

Al_ AC :
— Se -- ee bewe Il

on cp

(i) & (11) BSCS ALGUI Ata,

Al_ AB_AC_AB+AC_AB+AC_c+b
ORE ee TT TET “Stine, ane ome

DI! BD CD BD+CD BC a

-faagy eats (x, y) 2Fca,

~ (bx, +cx,4)

(< +5) be F* 4X tbxg tir,
w= ctb+ta atb+c '

(bya tvs)

O38 Met) “be! ay, tbye toys,
dD c+b+a at+tb+c

Hong, fagras Wascscas facta stats ve

ee ere RN eect,

atb+c , atb-+c
(** Fbxg+ors ayy Fe tC¥s | (5)

Bureqa; Find the in-centre ( We:cea ) of the triangle

whose vertices are (—1, — 2), (—1, 3) and (11, —2).

aati A=(—1, —2), B=(-1, 3) ¢ c=(11, —2)

a=BC= J(—1— 11)? +(34+2)2= 7144425

= /169=13 246 |

b=CA= J(11+1)?+(—2+2)2?= /144+0

= 12 ase |

c=aB= M141 +( = 2-3) YOFE

a5 Que |

Seicacay facly etats ssa

(13x —~1+12x —1+5x1l 13x =2+12%345x —2)
ee nee

13+124+5 — , 13 +1245

ai, (1, 0).
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Cwieatatayy 5

Sej. 1. Find the length of the perpendicular from the

yoint (3, 1) on the line 5x— l2y+1= 0.

ROTTATCA AP p= eet’ aay a=5, b= 12, c~1,
a

*,=3, yi =1.

FF (K =2)2 Ji32 13
ee 2 ab ois area cots aes Sfaata aaa Sel Sxqs aq

HATES RBA, Sq Sota vats qlaess cady efarq | J

Gwi. 2. Find the perpendicular distance of the point

(—3, —5) from the str. line x ~2y—5=0. On which side of

the straight line does the point lie? Find the co-ordinates

of the image of the abyve point with respect to the said

straight line.

[ aqacae x—-2y—-5=0 280 (—3, —5) fay AY AQ Bo ?

*cqeta car Tet 2 faq safeer 2 comyoncs 2 faaibe

afefarra wats fata ozs |

(—3, —5) fam o80G x- 2y—S5=0---(i) caret

~3— 2( — —5)-5_ _ 10— 8 2
AG - HAG = ee - ASS |

wt -/1? +22 wD 5 V0
gutta ACI fos ‘+? qatye fae eqery ‘5’-09 foe ‘—’ attye

alts Gata faagys foaqe |

ASAI, HIACA (i)-909 ca tek Waay aE awe faqs wtets

IHS atee aapas |

caai-(i)-a3 Gq ae ecy ama ch cata HAACANTA ATS,

lxt+y+k=0. ' Bay (—3, —5) fay,

2i—3)+(-5)+k=0 4 k=11.

RSNA, AW-CIAMA ALAA, 2x+y+11=0.--(ii)

aya (i) 8 (ii) ATTA QRS Aateta Sia wea ata,

17 2l
——wen papezor-eor ~—s

5’ 5"
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ays (—3, —5) fay wets cari-fi)-aa Baa afes ary:

srefaga tats (~—7, —4!)

Wa Fa, farts eesfie fess ataus (a, fh).
afeiay- faye waaqcaars ca tied (—3, —5) fey ate

streta fare atehes ase yas atfeca, wort ane fay @ Gare

afefar-faya aca s-cqats warfare ehta are fay SerS Haacaete

try ass aczq aaefay |

17_-3+« ,, |. _19
— — og ’ AW =)

5 2 5

. —_21_ —S5+8 _ 17Ae 5 2 , a, # 5

9
Was, afsfar-faya facts stats va (- 2 ~ z)

Gw). 3. Find the equation of the straight line midway

between the straight lines 9x +6y—7=0 and 3x+2y+6=0.

|Mad. 1948:

( Oxt6y--7==0 € 3x+2v4+6=0 Raqcatarna Fe TeTEF

Baas aeacqeata Hess faty sat |

(WR 2 sa ates Haacae OS ara Braz ate

CSI CAA] SECS AAAS] 6 Gzlrwa Ayer cas Gwe cae

BE. ATS CAA GED x- HHH T p-HHTS CQ cq FARTS coi

afara fee cae 2 oF faa aay fayty) Sera | J

Ox+6y—7=0...0) 3, y= Set,

CaQ]-(i) y- ance (0, 7) fase CHR BUA I,

ayayy, 3x+2y+6=0 ----(i1) FH, y= 32-3.

CAA-(ii) y- WTS (0, — 3) fayrs cay Sea |

canfaqucay aeifays ztats

(0. 3) =. (0 12)
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GHHe cay (i) © (ii) om Nhat Bc |

Wea Ba, Gers walea9, y= 3th,

ee (0, -33) regan, -. - tag,
l2

_ 3. liwe9a, facts cats AWA, y= ~*~ a

atic, 18x+12y4+11=0.

Swi. 4. Prove that the origin lies inside the triangle

whose vertices are (2, 1), (3, -2) and (—4, —1).

(amt eq ca qafeye (2,1), (3, —2) 6 (—4,—1) Aafay
aint fasrey fouta wafes |}

Wa 34, apc faerea VMfqypefaa wars aaterq a(2, 1),

a3, - 2) © cl-—4,- 1).

AB ates HWSqe, y—l= Ae 2),

a, 3x+y—-7=0.

9. ~2-(-)Qe STAT ANYBC Aee Ase, p+ s—( 4H) {x — 3)

qT, x+*+79+11=0.

28 CA Wee WHI, yt l= FM +4),

tT, x—3y+1=0.

ora, A (2, 1) B85 Bc-3 Bq ass aces CH!

2+7K14+11_ 20 _ 4 4x y2_

Veep 5 ee PE See)
oa qafey (0, 0) BTS Ac-F AR-HAY

Wl _11x J2_ iu
= 9 v2 IEF |

J50 /100

Tey ares Cee wage ©. A @ Talay, -ac-ateq /ass
Tot Saige : -

B(3, —2) e80s ca-a Gra GPs arygy cd]

_3-3x(—2)+1, 10
Ss ~aaem /]Q OFF

/12 +33 /10 v10
Ele. M. (X)}—27
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aay, wee (0, ° ETS CA-F AI-HTS

1

Coy aceq ets watye; §. 88 Alay, CA-aMeT VSS acy

AIPes |

ataty, c(—4, —1) eBcw aa-7 Oy alse aergq Hay

3X (--4)+1x(-1)— —7 20 2/10 «
: - =~ SR ,

WES Ji0 Y10
wae Thay (0, 0) eBcs aa-a 49-Fay

_ 7...

= eS GES |

Jio 10 7°
NIH CSY ary HME attys, .. co 3 yafay, aB-ates

OSS HEL MAPS |

AGLI, WARY asc fagray qe Kays

Bw). 5. Find the equations to the bisectors of the angles

betwcen the straightlines: 8x--6y+11=Oand l2x— Sy -6=0.

Mention which bisector lies in the angle which contains

the origin.

[ 8x—-6y+11=0 ¢@ 12x—S5y—-6=0 waataaray weys

catty anfareawcag aes fife ea yay cr cates wales

cHiq Hafeess HE carry Siaty Gear Fz 1 |

Coy sate HBP S coiety wufarasacsy alles,

8x—6y+11_ |, 12x—Sy-6

/8* +62 J12?+52

q, 13(8x—6y+11)=+10(12x—5y—6).

wary ‘+? foe aba] os qafederay ASW Fa

16x+28y —203=0:::::: (i)

wats, Bia ‘— foe asa fools aafererag asad BA

224x—128y +83 =0--:::- (11)

sald are Raa eqs ay gs farses fora
f+ll 6 —6]; zwar Bair ‘—’ foe ada cx area we!

frarceE Sais Slee qafagacey adleqd sce |

“Cl CIITA Mea TAA Mey cH cHtcay afedares

HMPA EFA 224x — 128y4+83=0,
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Gw1.6. Find the distance between the parallel lines

4x+3y=8 and 4x+3y+12=0,

(4x4+3y=8 8 4x+3y+12=0 AateatH cattteryq oa

a7-ay fata Fa]

CARR AACA 38S ATlwata, Weak yafay ero ay afes

afar Sal Voy AAAcAaty Gry ay seca |

4x+3y=8, U, 4x+3y —8=0---(1) a8 agacqaty Gry yerfay

—§& 8
10, 0 SACRA Ce ee) RRC " 4? 43% 5

qafay (0,0) secs fase cat 4x+3y+12=0...(2)07 B19

12 12
a ae Qjx =
ea On J42432 5
AQP, AIAN geer Sia yafey eoewe aes aceq Cyt

8 IAs foste, yea Gare wera ca aaaraal wae yafaya

oF CE WAPTS |

HSA, GSH HIATT ara TAB ( BMls Ae-yTY \—IAV+ R=

we frat «ga axtasta aaacaata easy afaca Satcwy cq-cata

sabe SiaPes ca-caia fay 2Bce WHE AIACAATY aV-HAy Jars |

APS AUT ANSI y= O xfacq x—2 Aho AT! AGale aay

maATqaty Gifafys ae fay (2, 0) |

se, (2, O) fay SECS 4x4+3y4+12=0 HaqrAAty

aa-qaqe: 422 3: ee 4x otex O+12 =?=

TSN4, SHS AABAA caalacyy arqy YIW=4.

Bw). 7. Find the equation to the straight line passing

through the origin and the point of intersection of the lines

x-y=4 and y+7x+20=0, and prove that it bisects the

angle between them [ U. P. B. 1921}

[ yafary 2a x— y= 4 6 y+7x+20=0 AaRATtECTT cRRay-

Wy Rarcatty Haas fate sq oR aiatd FX HS Cath a

WALI ICHA THES caters auferfes rz | |

= 4.
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x—y=4---(1) @ y+7x+20=0---(2) HaATAATKTT cRNfTRT TT

Ca-CBT HARTA ASAI VBA x—y — 4+ b(y+7x+20)=0.

aed, (7k+1)x+(2 -1)y+20k—4=0---(3) carita k wah

PIF |

ae (3)-naacaate yafey fea fratce, ©. Seta waa

nib=0 esta, Bit, 20kh-4=0, a, R= s5=}.

HGF, fey ANGI Sq x — y—4+3(y+7x+20)=0,

a1, y=3x.. (4)

cates, (4)-WAACAA Yrfayriay, War Gey (1) © (2) AeaAaw

WUT HVPE S cBiety Hafarey VBCG BETA GI (1) € (2)-99 Weys

ch catafea sear yaay ICR CHE cateta AAfeTes eBre |

AMsyq (1) @ (2a wae AH Bre xargs afar

( fasafbos vatae atte ) ae Ae GE oy yp—xt4e—C

Sf. vt7x+20=0.

Beaa, Geez Mess cy cates aca yafay wice stats

nufades taatedey YOttS. yy t?x +20
JI?+(- 1)2 J12+72

a VoetS_ yt let+20 4, y—xt4_vt7x+20
J 50 ° ? 7T 5°

ai, Sy 824+20= y+7x4+20,

3, 4y=lex, 1, y=3x.

HI, ANAS vq ca qaay @ aes Aaacanecay cEMfey

zey fem) ca maacaey fate Stel & HAATAAT ATTA SHES caine

qafarfes Sfartry |

Bwi. 8. If the three lines x+y=0, x-3y=0 and x—2y=!

form a triangle, find the equation of the perpendicular

let fall on x+y=0 from the opposite vertex.

(afe x+y=0, x—3y=0 6 x—-2y=1 carl feat KEP SEF

Taq BCI, SA xt y= O carta Gay Ares Asay cece aes aces

anes fata sa) |
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sata, x+y=0...(1) qaaty frase Mey wy gee ers

HSI coRfay 2 censor cx ceta Aaaaty waa esq

x—3y+k(x—2y—1)=0 ( arta 2 Oat wae ),

a, (k+1)x—(2k+3)y—k=0---(2)

(1) @ (2) tama ae eecq aie (2 +1) x 1—(2k+3)x 1=0 24

[ waceey 24 (B) cH]

ads aff R= —2 oF |

Rea, fafa qaqa ea x—3y—2 x — 2y—1)=0,

1, y-xt+2=0.

Ow. 9. (2) Find the foot ( 4tefay ) of the perpendicular

‘rom the point (2,—2) to the line 3x — y+2=0.

ON, ATS ANA 3x—y+2=0, I, y= 3x+2.

Sztq gradient m,=3.

BEI, ye 3x+2 catty Sty ca cata ayraetia gradient

m= — 4 REA I

(2, —2) fay e8te y= 3x42 Haqraaty Bry area ATs

se" y-(—2) = —2(x- 2), a By tx4+4=0.

Saya rtefaye 3x—-yt2—0 aa 3yt+x4+4=0 AeACIe

sea cMfay, wear otefays wats win Boy wea fas

cE

2 yTlsacay agteta Sfaal ns, x= —1, y= —1.

nufays facty etats (- 1,—1).

Bui. 9. (b) Find the orthocentre ( 42fa¥ ) of the triangle

whose vertices are (1, 5), (7, 2) and (4, 9).

Wy a, faye apcas *Wiayefaq wtatsz a (1,5), B (7, 2)

se ¢ (4, 9). a fara ca cata aaacaaty aMeqq Bera

=m(x—-1)---(1).

BC {fey CF gradient = 2-2? = —§.

(1)-cqa] Bo alee Gaz ay “eee Ul m= F VELA |
amg, A (1, 5) Rafaqonar ater Srq acey aT sIq Bs
y—-5=#x-1), 1 3x-—7y+32=0---(2).
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ataty, 0(7, 2) fay ca cata agecaets aateaq etre

y ~-2=m(x —7).

AC 4184 gradient = 9-8 —4.
4=~]

Ac atea Cty B Mey acwg asad esrz

y—2= ~ Hx—7), U, 3x +4y —- 29=0---(3).

AF, (2) 6 (3) oF BF arry cRRAZys VBcq Aawc-a aefey |

(2) 6 (3) aateta fan them ate x= 23, y=).

BGA, ays facta wtats (22, $4).

Bwi. 10. Prove that in any triangle perpendiculars

drawn from the vertices upon the opposite sides are

concurrent.

[ eats Sa ca, ca-csia fagrey WMhayefa kre fardre ate:

Sra aro arisy! |

Wa Fa, fagy asc-a NWiayefaa wats avtara a (x;, y)/.

= (xa, Vo} AI Cc (x3, V3).

BC qa sradient=*3 73 |
X43 ~— X9

Hay a SETS BC ASF GIT Acwq ATS as v5

— 4A ie xy),
V3—Ve

A, WY3y— Pg) AA Xg— Xq)—f 94 (¥g— Pe Axel Xg—AX_N=HO Al

Spay, B Sc fay eBre CA 6 AB Aled GIs Aras HT ss*

BETA, ALHTH

W914 — Wy) + A(x —Xy)—tyel¥ — V3) Hg B— xX) O--

SR Y(Yg— V3 )+2(x—g—21y)—{y3(¥g—91 +2 9(2e—- 21 f= 0” 13)

ett CHA TtBrwTR (1), (2) 8 (3) attra fwaiey aay cals

sfacad sy eH, Wats (1), (2) 6 (3) Aaaat eae alae |

[ wacegy 28(B) cra aaita p=g=r=l |

Gag, fagrar Hifay cere Aids aaa Bas qaaa wafer |

Vry,=
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Bw. 11. Find the internal bisectors of the angles of the
triangle whose sides are x=0, y=0 and 3x+4y—12=0, and

also find its in-centre.

[cu fagrra aeefy x=0, y=0 6 3x+4y—12=0, wieta

aecsitefay qafeesay 6 qecea faty ez 1]

“2S:E x=0---(1) y-aeHT 6 y=0---(2) x-eeRZ AMSA,
4% 3x+4y-12=0-:-(3) x-6 y-8eRT gatas fice coM sfam
paite) 3. wren fagata oF ate, Beta oy @ en aH

FMCBTTACS ARPAASS Sagi ca cat! Bera Taz fagads ash
a itre wastes Bera, Hoag gai ciq 2 aaferas yalegrrn

afer SIS TES yw VBA ay x-HeHA vatas fetes Ales 45° cHtea

oS afferg fan m=1.

2 HAetersy HTISAS CBta y= x.

Biata, (1) € (3) Aewny ways cattiea aaferacea aaea4

Sr 4y tle q, 5x= —-3x—4y4+12,
/37 +4?

Bap, 2x+ y— 3=0.

aRtt, (2) @ (3) stance WER calaibs afer ates AT Has

—3x—4v+12
J/3?7 +4?

Bais x+3y—4=0.

wea, facts qafea saucy AVSIq SFa

pox, 2x+y—-3=0 ot x+3y—4=0. Batwa ca cola gb iba

eHtaay Sela HSH! Cl CHT Hate Hateta ofan we

rel y=1. +. wesceey eq (1, 1) fay i

Ge). 1z. Find that equations to the bisectors of angles

between that straight lines, x=y and x+y=1. ;

ve a=

tea ys 41, Spe — 3x - 4412,

Identify that bisector of the angle which includes the

point (2, 1). {H. S. Tech. 1955]

[xy & x+y] Aaa! ge ibe AVES caterers
wafeesecna AMSA fa Sq (2,1) faye co caters qwys

Hoty jafanes corte crate ]
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Cor HUNT MSPS caiery qafeieursy Wrage oq

x—y_ xty—)1
We rn + J ’

a, x-y=+(x+y-1).

Brqrowa “+ foe xfin ase aafitares aMaqs ses

2y—1=0::-(i)

Braces ‘— fox efan arg qafaqacey anlage vee

2x —1=0---{ii)

(2,1) fay seers x+y—1=0 carta ae-qaq—2 ttt J/2
J/8

wares foeqe fee atsactq sqe ay [-1 } antye foes |

wea (2,1) fey oF carta ca net safe sive stera fatHis

AE RAPES i. RS cattaTHTA ce caters amet qafay ate,

CHE CHA ATAT (2, 1) faye wieK | |

Hoag, Ses ayfqnarsy qwWsegqe esq 2y—1=0,

Gwy. 13. Find the equations of the bisectors of the angles

between the two. straight lines 4x-—3y+1=0 and

l2éx— 5¢4+7= 0.

Find out that bisector which bisects the acute angle

between the two given st. lines.

[4x —~ 3y+1=0 6 12x—Sy+7=0 cartarsg SAGs catref:

yafayes geia ataae fifa sa Setees aces cotae wees

PHSiUety Haferse Site faq sz |

AFG CAUAIT AVS caieta ATfevesucag weds,

4n—Sy+1_ 4 lex—Syt7
/4? +3? J/12? +53

ai, 13(4x—3y+1)= +5(12x— 5y +7).

Brarewg ‘+? fa asa us aqfexoray Halse ea

4x+7y+11=0-:-- (i)

oa Ulaycey ‘—' fox aoa arta qafsyacay ATegs 8%

7x—4y + 3=0+-: (ii)
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WA Sa, (ii)-AafeXes 12x—S5y+7=0 aye afes 9-catcs

AS WITH |

tan @= BE [ attca = ateiey tated = g
1+42x j

AUAISS (i1)9y AItB—=7 1]

=pi=4 ( Sai 1 ary sq) |
e<45°, cH Cate 7x—-4y4+3=0 aafaafas sfratce

£c@iq=29. ©. 29<90°, yar -ECetE |

HSN, ase cata Reps wacstera Ruferscey fara

ANSI BSA 7x—4y+3=0.

Swit 14. The straight tine 2x+3y=1 bisects an angle

netween a pair of straight lines ot which one is x+2y=1,;

hind the equation ot the other Itne.

(2x+3y=1 Hara ca AAqLAayAy BPS csicry

wafazes StetHT os x+2y=—1, waa asa fate ez, |

AUC CHITA GSB aeyq apes, x+2y=—1---(i)

s cata aafatacas AM ead, 2x4+3y=—1---(ii)

1) 8 (ii) Aatata Bfaa Sricws cow faeq stats Ttea ate,

(-1,1).

Bq Bey AWEI, y—L= m(x+1)---(iii).

atta ate-(i) ca cates ANAS S-Lii)ag AS AT Blew,

‘WAIB-(ii) HS GSE CHICA Ag iiijga HPVs TS aifecs |

WA SF, (i197 ASS (i) O- CHITA TS ATH |

tan O= TBAT E) f+ (inag etarer= — 4 @ (ipa
1+(—3\—#)

=}. aati = — 3]

1 -§-m _ -2-3m _
8 1+(—2)(m) 3-2m’ — TM” 38.

“awa, aaa facta qead esq

y— La —33(x4+1) [ (iti) co m= — §§ fee | |

4, 19x+22y-3=0.
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Gy). 15. Find the bisectors of the interior angles of the

triangle whose sides are given by the equations :

3x-+4y —-6=0, 12x-—5y—3=—0 and 4x — 3y+12=0.

Hence, find the in-centre of the triangle.

(ast fagres ateeiag asad 3x+4y—6=0, 12x - 5y—-3=0

€ 4x—3y+12=0 ; Sata aurrattaias aaferes feat fay az

HA Bel CES Cary qarrga fay sz }

Wa S43, apc faeces ateeia artacy

BC = 3x+4y—6=0 (i)

CA=1l2x—5y-3=0 ---(i1)

€ AB=4x—3y+12=0 — - (iii)

eq (ii) & (iii) AAteta Bias a faya wats Atom ata ($4, 42)

(ii) 8(i) _,, » B ,, rs yon CE,

sax (i) 6 (ii), » © oy 45 on CH, 2).

A,B eC Nifayofaa stateny watery Betws fate atoefar

AAS IA AUs BC, CA SABA AWFIG aMsgr ca atrefa ater

aia Sieicws Peele aaera, +, —-, 6 + BB!

oxy CUleyE faecay Nercsicdy Hafarssely sama ca fayrs

cen tra & fay atie fagrga Sem, atgefas ca sled Getens

fags Mayo ay, ae aes Tet aqiqs, Wk —& fay

( TEs) ebce atesfag Gara afes arvs Cetrefas ase foaye

BES |

A-CHICTS HAVA GSTHY AIF 44, ee oot a

4}, 112x—64y+141=0. |

_ 4x—3y+12_ 3xr+4y—6
B-cHtera aafayerss qaleag, “a He

/4? + 32 J/34 +42

q, x-7y+18=0.

OR CCHIT ATPAASTST A BZq,

3x+4y~6__ 12x ~- 5y—3
B84? — 122452"
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4, 33x+9y—31=0,

Raiazy fagray warratramy feats aafaqes |

RUlWT CY Cate HRT ceH AYR ara evs fpcTT wTTH |

TAA BE AMSA VCS Aweta tal thew ay,

x y 1

~—7x ~31-9x18 18x33—(=3D xi 1x9-\—7) x33

q, «eee YL tL dl
217~162 594+31 94231’ 1] 125 48

x= 44 8 y= ZS.

WEN, frehy Wares ats (EE, 45).

[ face Beas s axa fagcsa MR GOA sats CHEM atfsra
saq 32 ApcRy-94 XH (D) Aixtem, Gata facga alee Bateacts

BIAT SINT Vhra, fea yaa faorea atgalas ateas cyey

aiferq Siq Gacy aes Gateacty sty As SalE Sig 1 |

Gwi. 16. Prove analytically that the bisectors of the

mes

C mmeeanal

interior angles of a triangle meet ina point.

C altars ata eiata aa ce feces wacaivafag aafayeeny
Hafay |

qa $4, aac fagray aeeta,

AB=X COS 4, +y SIN 4;=P)...6. (1)

BC = xX COS dg + SIN dg=Pqg..ees (i)

CA=X COS Ag +Y SIN 4g—f35...08. (111)

AUG BIS esc cy fawcys Warsi aiyg aglay aeay qyiay |

HAT: CR aE Yalay faQcHy Way Aicy | :

(i) @ (1/07 Wts a cates aaferarey ata oF

x COS 4, +ysin 4, — P12. 4% COS do+y sin 49 De

Vcos?«, +sin?«, J cos*ag +sin2%,

B-cHeta Hear ya fay MARS as GaP ae THE ars

eye, ywate wiaiows ‘+’ foe asa a-coitda Serafayereg

TH SAG HpeM) METS |
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B- CHAT AUFAY scpT AT SIq 2A

x(COS x, — COS dg)-+9(sin 4; —SiN ¢g)—(p, — Pg)=0...(iv)

WHARAGICA, (ii) -@ (iii) STS c-catery aaferarcag aNseqs ssa

x(cOS 4g — COS 43) + p(sin 4g—sin ¢g)—(y_ —p3)=0..-(v),

Oe (iii) 6 (1) BETS A-cHtery Hafenaray aN sad eH

x(cos <3, — cos 4,)+ y(sin 4, —sin <,)—(ps — p, )=0...(vi).

“BS: CHA UWETStB ca (iv), (v) 8 (vi)aa ata wefya cay

Sfary Alta] CECE SEI YW TT | :

Aer cettofay arfaqseay yay aes faxes [Hew seca

Bigg, tq Wifey fagers aces atfeca a, Gat ays TE sp

ABS fers aeays qafay atfaca, ary Gee weceiers afaca qaiay

afstq) aoa & GF cera anaferscaa ated fay sface

ATCA WAS (FS ABTS SFtA |

44) BTS WH B-catrsy aces yaley Ailes BWA HTH g

HIferseacay ASIq VSeq

x(COS 4; —cOos 4.) + y(Sin 4, — $1N 4g)—(p, — pg) =0...(vil)

x(cOS 42+ cos 43)+y{sin «,+sin «,)—(pg+p3)=0...( viii)

x(COS <g-+ cos 4) +9(sin 4g +sin %;)—(p3+7,)=0...(1x)

OU CURE (ixhar ayraecs — 1 ata] ed sfawi 2 eda, (vii:

© (viii) 49 ARR cappecayq afew caty Sfacay cual ata ca Gel AF

25, ATI areas catrefay wafayegay yay ss faye

Tafas e8ta weg, fares werreitefag quia osay Aalsy |
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Exercise 5

1 (a) Find on which side of the straight line 3zx+4y+5=0

lies the point (2, — 2),

[ 3x+4y+5=0 Haacaats cata vied (2, —2) fay wafes 7 ]

(b) Find on which side of the straight line 5x—9y+7=0:

ites the point (0, 3).

[ (0, 3)-fayfe 5x —-9y+7=0 Haaaata cata ated Wafes STE:

“ATT SF I |

2. (a) Find whether the points a (0,- 4! and B(—3, 1)

iig@ on fhe same side or on the opposite sides of the line

bx +7y+12=0.

[A (0, —4) 48 (—3, 1) fay GBR 6x+7y+12=0 carte ase

tet HA] QE erate tied wales Bie fate sq 7

(b) Find whether the points P (3,1) and a(—4,—1L}

tte on the same side or on the opposite sides of the line

3x —- 4y+7=0.

[P(3,1) 6 a(—4, —1) fayaa 3x—4yt+7=0 catty 448

aed BUA FArgrs ated wafes 7 |

3. (a) Find the distance of the point ._—3,4) from the

ine 2x —- 3y+1=0.

(b) Find the distance of the point (1, 0) from the straight

une 5x+12y—8=0.

4. Find the lengths of the altitudes of the triangle

having the vertices (—2, 1), (1, 4) and (3, —1).

[cq fagrry WfayefA (-2,1), (1,4) @ (3,-1) otata

tures cat fata sas |

5. Show that the point (1, 1) is equidistant from the lines.

3x+4y=12, §x—12y+20=0 and 4x—3y=6.

6. If the sum of the perpendiculars dropped from a

variable point P on the two straight lines x+y—5=0 and

3x—2y+7=0 be always equal to 10, prove that P must

move on a right line. [(C. U. 1950)
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( aft watt caata p fay Bre x+y-5=0 @ 3x—2y+7=0

AMATAN Fewa Sry axacagy AAS Aw 10 es, Ga aats FT cq PS

OSS AACA SATS BBS | J

7. In Aase, 2x+y+1=0, 2x+3y+1=0 and

3x + 4,+3=0 represent the sides BC, CA and AB respectively.

Find the equation of the altitude through a.

[aff Qe+y+1=0, 2%+3y+1=0 6 3x+4y+3=0 aa

AABCST AMG BC, CA 6 AB Ate ViPS eH, Bea Baia a fatal

Costa ATI fafa sz ]

8, Find the orthocentre of the triangle whose sides are

given by x—y+1=0, 3x+y—17=0 and x+5y+13=0.

[cq fagraa ateefay ateqa x-y+1=0, 3x+y—-17=0

6 x+5y+13=0 iets aviay fata qi ]

9, Find the foot ( %twiq%) of the perpendicular from

the point (3, —2) to the straight line 2x—y +7=0.

10. Find the equations to the straight lines bisecting the

angles between the following pairs of straight lines :-—

(farcry ABATAQTAT MBG S catcty ANfeyersy aT saq

fata og :— |

(a) 8x—6y+11=0 and 12x—5y—6=0

(b) 4y+3x-12=0 and 3y+4x-—24=0

(c) x cos 6+y sin @=p, and x cos ¢t+y sin d=py.

11. Find the distance between the parallel lines

[ fara eee Auheaty Taayacas acay YAY oS fay sz! |

(a) 3x+4y=6 and 3x+4y+5=0

(6) y=mx+c, and z=mx+tco.

12. What are the points on the axis of x whose perpen-

dicular distance from the straight line -+t=1 is a?

[C. U. 1951}

| =-aeFee catq fapefaa * +i=1 AMACAA RCT ALFA a-K¥

arta ? |
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12.(a) If p be the perpendicular distance of the origin

from a straight line whose intercepts on the axes are a and b,

1 2,1
show that bp? gt pe

(ae AGATA were Sara ceffern a 6 b ae

2 Cat BRCS YalayA TAG p SSM, AMI BF cy Smet pe

13. Find the equations of the two st. lines drawn through

che point (0,4), on which the perpendiculars let fall from

the point (2a, 2a} are cach of length a. fC. U, 1953}

((0, a) fay fen Bisse ca Sei Aaacaaty Brg (2a, 2a) fay

oBlS ALVA ACG Fba CH a, Statens aMeaq fafa eq 1 |

14. Express the condition that the perpendicular dropped

from the point (3, - 2: on the line 1x+my+n=0O may be of

constant length 5. (C. U. 1956}

[ cy HOS (3, —2) fay SECS lx t+myt+n=0 cama SAT aragy

eae CHT 5 Veta, Stet fate sa 1 |

15. Show that the perpendiculars let fall from any point

at the straight line 72—9y+10=-0 upon the two straight

‘tines 3a+4y=5 and 12% +*y=7 are equal to each other.

LC. U. 1952)

| BNA SA CY 7x — Sy +1O-=0 HAACIAatfas ca cata fay BBrs

3x+4y=5 @12x+5y= 7 qaacgat BRRy SAF avela Tag AAA |]

16. Find the equation of the st. line which lies midway

hetween the point (2, —1) and the st. line 3x 2y+5=0.

(J. B.A, }

[ (2, -1) fay 6 3x—2y+5:-0 Aaatta qa qafyzs

FIs Was fata sz 1 |

17. Find the equations to the str. lines bisecting the

angles between the following pair of str. lines and identify

that bisector which bisects the angle in which the origin lies :
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[fara eine RIACTA GT Hees cotta Aafeyesacys

miss fifa eq an yafay cx carta ABys Sata Aafe ey

cata Stet crate | ]

(i) 2y=3x—1 and 3y=2x+1

(ii) x+ /By=6+2 J/3 and x-— /8y=6~-2 /3.

(ili) x cos 4+y sin 4=p and x cos f+y sin f=q.

18, Find the equation of the bisector (afaae¢) of

(a) the acute angle ( w9cet9 ) between the str. lines:

5x“ ~-12y+20=0 and 4x—3y=6.

(b) the obtuse angle ( 24t4t4 ) between the str. lines,

4x—3y+1=0 and 12x—5y+7=0.

19. Prove that the origin lies inside the triangle whose

vertices are (4, 5), (—4, 3) and (-—1, - 3).

20. Find the bisector of that angle beween the str. lines

4x—-3y-6=0 and 3x+4y=12 which contains the -poin:

(3, —2).

[4x-3y—6=0 6 3x+4y=12 Hancaaiea Heyw «a

cetesa ates (3, —2) fay wafes cinty qafares fify sz }

21. Find the foot of the perpendicular from the point

(—2, 6) on the straight line 2x+3,—-1=0.

What are the co-ordinates of the point which is the

image of (—2, 6) with respect to the given line ?

{| H. S. Tech. 1965;

[ (—2, 6) fay 8S 2x+3y-1=0 Haataetia Gay aces

otefay fifa eal Sate Haqcaaty Awe ( —2, 6) faya aifeias

faqa aiats fats sz 1 J

22. Find the equations to the straight lines which are

[ faca fates aaacaatefaa rea fata ozs |

(a) ata distance of 6 from the origin and which pas:

through the point (3, 6).

[ cartefa (3, 6) feprtay wa qafay cece Seicey Tay 6. ]
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(b) at a distance of 5 from the origin and which pass
through the point of intersection of the lines 3x—y—20=0

and x—2y—5=0. 'H. S. 1968 (Compl,)]

[ qafay cece cattefay yay 5 wa Bata 3x—y-20=0

x—2y- 5=0 cartwraa cenfayy firm fstaice | ]

23. Prove analytically that the altitudes ot an equilateral
sriangle are equal.

gare wal eats aa cyanate foscey So szrefa aaa 1 |

24. (a) Find the ortho-centre of the triangle whose

vertices are (5,— 4), (3,—2) and (1, —6).

| af fagera Mfay fea (5, —4), (3,-2) 4 (1, —6);

tetq aziay fata a2 |

(b) If two of the vertices of a triangle be (3, 0), (0, 2)

6 9
snd the orthocentre of the triangle be a), find the third

vertex.

| se fagrra gels NAfay (3, 0) 5 (0, 2) war aefayls (g, 8),

cela ose Wifey fafa sz]

25. The straight line 7x—9y+5=0 bisects an angle

between a pair of straight lines of which one is 5x—12y=2:

find the equation of the other straight line.

, 7x ~Sy4+5=0 RAACTA CQ HAATANANTy Bets cars

urfeges wteiwa osfe e883 5x—l2y—2, wrafta atiegs fafa

€g} ]

26. Find the bisectors of the interior angles of the
triangle formed by the straight lines :

3x+5y—15=0, xt+y—4=0 and 2x+y—6=0.

[ 3x+5y—-15=0, x+y—4=0 © 2x+y—6==0 cau feat

“er 19s fagera werceitefra aafaresar fata sa i |

27. (a) Find the in-centre of the triangle whose vertices

a given by (—36, 18), (48, —45) and (12, 32).

| ofS fares Wifey feats (- 36, 18), (48,—45) @ (12, 32) ;

Bele wescom fata oa |

Elc. M. (X)-—-28
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(b) Find the bisectors of the interior angles of the

triangle whose sides are given by

I1lx+2y—13=0, 22x—19y—3=0 and x—2y—119 =0.

Hence, find the in-centre of the triangle.

(a fagrrr ateefqa = aM ead Llx+2y—13=0.

22x —19y—3=0 6x —2y—119=0, Bieta wertatqefagayiayaa

feats aa Stel eecs faguba werem fifa sai |

28. Prove analytically that the bisectors of two exterior
angles of a triangle and that of the third interior angle mee:

in a point.

[wtats ata aimts sa ca, fagrey gee afergretcrs

nafeqeaay 6 Sela Hwarry Hafages xyfay i ]
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Exercise 1

52 at ge. 24.44 B, /29 B 2.150 at cH. fa, 125 aa oH ff.,

Jaa. ff 3. S4ata fa, 27a c.f 84 Dogg

236 ast cx. fA. 6. 519615 waz. (eta) 7. 158, 9%, 6B.

13% 9 11% 10, 12288 11. 66.13 1.9%.

gua ey, 3182 4a ¥.4 13. 25f% 13. (a) 12he
10°392 67 15. i$ m., 1§ wtGH 17. 314) aa ¥.

91 Wa, 74a 19. 27072" 20. 16 ¥B, 8B

Exercise 2

3 at R, 2. 432 34 cH. fa. 4. 103 ¥., 172 af ¥.

10%. 6. 9353 44%. 7. 88084 ¥. 8. 370°764 af ¥.

0363'°96 a ¥. 10. Lat y,. 11. 600 9a fa.

180 /3 way. 14. 240 4a cH. fe. 15. 80 af R, 64 Wa B.

360 wa ca. fa,, 432 af cH. fa. 17, 5d

4 cm. fa., 144 wa cm. fa. 19. 8 cH. fa, 1152 ya cH. fT I

Exercise 3

(3) 138. (2) 2042 af & (3) 2828 af 8. (4) 3142 ea &.

308., 29°79 8. (atty) 3. 2047 af ca. fy, 3147 a oy. fe

7. ff 5. 1¥. 6. 4272 af 7. fH, 10055 aq cH. fa,

236 28 afy.(aty) 8. 37% 44%. 9. 1930971 aq &.

116,35 % ¥. 11. 4273 af %., 1005$ a ¥.

37% Wal ¥. 474 at BE 14. 391'°9 9 cH. fa.

962°5 aq cH. fa. |
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10.

12.

14.

15.

16.

18.

2k.

ll.

15.

19.

Carat

ALGEBRA

Exercise 1

a-3b=0 2. mn=10 3 ab’ -a’b=0

a’—a=] ~ 5 (ab+d)?=(a?-- b+ci(b? — be+ad
a

ab=1 7. c?~—bc+ab?=0 8 ai - ho=4 9. aber

a? +2c- baal LL. ta eb + {a— bi =2
yp — 3pq + ar = 0 13. m°—3lm—-n==0

at — 2atb? —b* +2c* =0

albyCo—b96y)+b(6 149 — Coa) tela ybe ~ gb, )=9

attbh?+ct+2abe=1 17. b4c*#+ctat +ath* =a7brc*a

teatiseti ge”? 19, 2+ somal
xy" a? 22, x2+y%+22+2ry2—1.

Exercise 2

34 2. 1 3, 3 4. @,atd, at+d2a,..

52,1, 4... 6 26 7. 35,3r—1
2

-30,10-2n 9.3} 10. (i) 4 Z n&—n+l

Oth 12. 6th, Wth 13 a, 14 16th
+1, (uy)

38 16. —49 17. 9,0 18 2,5,8,...

dip—1— ct q~1}) ¢-d 39 6 QL. r(a — b)—(ag— >
p-q p-q p—q

Exercise 3

15 2. 4 3, #--9 4. x*-+4+a? 5 2s

m? +n?* 7. 6, 11, 16, 21, 26, 31, 36
m* one n*

68, 132, 196, 260 9. 6 10. 7.

-Exercise 4

100 2. _(3n+ 7) 3. —%6 4 20 §. oh
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ei neteG

ly,

Gwaatay

n+l2 7. 378 8.

19 /3+18:

19096

in(n+1)
861

19

11.

15.

19.

23.

27.

5, 9, 13,.... 30.

2747 34. (a) 792988

1,4, 7,10; 4110, 7,4, 1

3(4-+c) 39. nn? 40.

3927

40380

6867

— 3638

551

5(4n* +170 +21)

7m
12

knin+1)n+2!'

|nin+5)(n? +5n+10:

te
4(n+1)

(n+ L)in+2)(3n+5)

rf!

30. 3(n+3)

) caty r qt &4,),

CO}.

9,16

36 AQHA AH, 184 He

60. 50500

(n—1)(2n — 3)

3,10; “aj, -1,12 31.

42.

44.

46.

48.

51.

63.
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9. 4(n—1)(n+2)

—144 13. 900

neon+1) 17. 247

7500 21. 2940

1763 25. 11

28. 1,2

(2r-—1)3

35. 5,12,19; 4,19, 12, 5

12.

16.

20.

24.

an(4n? + 6n—1)

5(6n? + 21n+23)

mo» ‘

kn(n+1)(2n+1)

an(n+ LV 2n+1)

(a Main? +18n? ~ nj) ,

yir+1)
“s (afer facore ex),

(n-+-1)(2Qn+1) ; (ad) Anin+1)in+2); (e). In(4n?—1;

2g, 44, Od, 84 ; Wa) 8), 6}, 49, 24 58. 25

61. 9 f¥a

64. 15 we) |

1a

10 xt»

Exercise 5

128. 2. 6561 3. 478%

3(-3)7~4 at

abe

7.

j1.

74 4G

6861 12. 3, 2

15. 512, 2*-)

i
3"! }

ay

l
4, 5. yn—5

8. 9. 1, 2, 4, 8,...

13. 9a "8

1
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0
16.

13.

15.

18.

22.

27.

31.

11.

13.

19.

Caqarai

Exercise 6

+25 2 +) 38 49 4. 44 5. +27y?; 49

12, 36, 108 ; waa) — 12, 36, — 108 7. 15, 45

225, 2025, 18225 ; sXaq}] — 225, 2025, — 18225

31,3; 947 -3,1,-3 10. 4, 3, 8,1, 3, 6 oh, af.

das 5 SHA - 40, 9, - 3,1, —9, 5, —oy, AE, oP

32,18 ; Nxat 18, 32.

Exercise 7

255 2. 2554 3. 4(3"-1) 4. 4-32")

683 4 _1 19682 538306. I-) 7% 32 yO

5/, 1 1 2. _ -a(1 yquzi) 10. G—gaay LL. —255 12. 1888

997 ( _ yn _ !atb)? [(a— by" _ail—(—3)"} 14. Sabai) i}
S8(2+ J2) 16. 4(1—227) 17. 1524

Qh /2+1) 19. 7332 20. 2"t!—2 21, a(1— 3.)

1530 23. 582 24. 10% 25. 8 26. 68

2183 28. 4921 29. 3834183 30. 1092

§(235—1) 32. 6138 33. 25500 34. 1, 4, Io.

Exercise 8

39(10" -1)- 7 4. 39(10"-1)-TM

7 a(1- an) 6. m2" 7. 2m*t—n—2

43"—-1)-5 10. 2%+}—2-+n(n+1)

3,6,12; s4aj 12,63 12, 2 53a

2,5, 8; ea 26,5, -16 14. oS ee

4,8, 16 ; ava) 16, 8, 4. 22. 73 24. 757.
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Exercise 9

$2, b= Bae 2. 25, $15, y= 3, 2

R=kh+h'?, 6, (i)_-3/a, (ii) #2.

_ 3
=j5259 «10. b= 2at357, 1. 10 a8a’

16:49 13. 38iafy 14 2% 5 a! faa

4

20 AM, x oo 19. 256 ¥.

20m. per hr. 21. d=4. 22. 64:45 24. 325 tray

80 ¥. 26. (i) P=22. (ii) W=68.
112 28. 35:32 29. 45afy% 30. 7%.

% /3—1) cofA fa. 32. 49 33. 120 BY!

Exercise 10 (A)

li) 4 Gi) 4 (ii) —¢ (iv) -2 Ww) 4 (wi) ~3

(i) 243 (ii) 298 (iii) ‘008 (iv) a (v) 27

n
ar 12.(b) #(a+3b) and }(a— 20)

(c) a=7 (d) x=100 or x},

(b) (i) 0 (ii) log 2.

Exercise 10 (B)

nt) 9 (ii) 8 (iii) 18 (iv) 38 (v) 48 (vi) 65.

(i) 58 (ii) 24 (iti) 47 (iv) 4 (v) 14 (vi) 79.

(i) 16532126 (ii) 15765060 (iii) 21760913

pom

eat

- nc
wn Sr

‘iv) 96346787 (v) 19345759 (vi) °3861209.

.ta) 3°39221€0 (b) 6°2007583.

.(4) 1485 (11) 3°954 (1) —3.

log 3 7.(@) ‘06974 (b) 259°569 8. 1197342

(a) 37780766 (6) ). 10. (a) 1'3686646 (5) 4°9381073.

ia) 772153 (b) °00146737. 12. 125

-(a) 6618 (b) 558 aay (ate)

4.(a) *63 (b) 159 (c) 177 (d) 03

e) x='41, y= 5°66 (f) x=-134; y= -'30.
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Exercise 11

l(a) +(4./2+3) (6) +(3 /3-—1) (c) +414 ¥3)

(dy +4/2(./3— 2) (e) £97 J+ v9) if) £(34 ot

anes atari,

2. (a) + 5 J/3x—1+ Jx—2)

) tS3( Jee Fa E A+ Veh 2241)

(c) EC V3+ V5+2W2) @) £( 2— V3— YO)

(e) ti Vx~y)+ Vz}

3.(a) 3/9—3/3+1

(b) 9 J3—9.9/24+3,/3.3/4—64+2 /3,.3/2—2.3/4 (c) $/28-1

(da) ( Jeb Jot Jz) Jz+ /x— Sy) J2—- Jxt+ Jy)

4.(a) 3423/44 23/2 (b) 25— 18a + 64/4

5 3 7. 5909 8. 2 10. 3°66.

Exercise 12

1 Foe Fost Sahm m3]

* Sats a} | * GZ aja}
5. x=§, y= Ff 6. += 4\ a |

7. x=$4+ V2) 1 x= §- J

y=im Yo} a

B30 42 V5a—D) g) a= ML 2 /5e= 1) |
y=}(2- V5a—1) y=4(2+ J5a—1)

9. x=] x=9 10. x= C= $

=~ 9} al at * 8 qv ob}

esa 52} 1? Soa} 52



t3.

14.

16.

ty ly fheWGa! *

Hi,

w

Ceaxer | 44}

1 xd —= — anyaa} T Saat PS agp v 37 a9}yu —4q

= Uy ae} wT
52} u sail t voit * 52}
> fm
va ite /5b—1 1 yet 56-1 20. x= 5) Y =H

5 5 y= 4 y=8

x=7, y=5 54 x= -5, y= -7

i ne
x= 9, y= 4, UM x=4, y= 9

x=2,y=5 5 a x= —2, p= —5

a=e2 x=] 26. x= 6 . x= 4yah a 3} 10} % vast
x=3| . x=-] 28, x==a\ ,| x=2a—6\y=] % 7-4 vat v y=-2b—al!
Ot va*+ab+b? at Ja*+ab+b%

a+b ath

x=3 x==6 31. x=9 x=4yo} " v= 3} yaa} 4 v=o
x= a> 2a 33. x==2) . x= —12=O} tS bh yao} * ye. ~ as}

TRIGONOMETRY

Exercise 1

60,4 2 45,1 3. 30, 7 4 1 5 i’ ° > . ‘ > J3 ' : “Y2

J3 7 —-Y. 8 -19 -2 Ww. -2

-v3 12, 2 13.0 14 1 19, 3
/3 2
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20. +18 21. 0 22. ~tan38° 23. —cos 30°

24. —sin 5 25. 120°, 300°, —60°, —240° 26. 60°, 120°

27. 30°,150° 28. 30°, 330° 29. 60°, 90°, 270°, 300°

30. 30°, 150° 31. 45°, 135°, 225°, 315°

32.) +3 (ii +3, Git) $1

33. (i) 240° Gi) 330° (iii) 405° 34, Sy

35. —10 36.(i) sine, — Gi) 3 39% 1.

Exercise 2

1G) L238 Gi) 24003 Git) -(24 ¥3)

2. Sin A cos B cos C—cos A Sin B COS C+cos A COS B sin C

+sin A sin B sinc

3. (2 4& 38 5. -§8% 6 -A43%f 27. 0 28. 1.

Exercise 3

I. sin 76+sin 36 2. sin 156+sin 6 3. }(cos 66+cos 6

4. cos(2a—B)-— cos (4A+8) 5. /3 cos 20°

6. —2 cos 56 sin 26 7. 2 cos 5A cos 24

8. 2 sin 86 sin @ 9. 0 10. 3 11. 3 12.

13 I 29. 4 sin (8+C) sin (C+A) sin (A+B.
J/3

30. sin (A+B+C)+sin (A—B—C)+sin (A+B—C)

+sin (A—~B+C'

32. 4 sin Asin B sin Cc 34. 3 35. tan JA
> .

7, + / atbF
4 a®*—}?

Exercise 4

lL. 3 2. —$F 3. +

r .. g2tanA I1—tan?A 3
4. 1) 2; (11) i+tan2a’ l4tan? a 25. 5



or

fv

26,

33xLao

No Re

Casa 443.

Exercise 5

HV3+ J5~- /5— 5h HU 34 5+ V5— 5}
+1 43 5 1 3 16 49
8 " 4 2 305’ 305

1 b? — a? 4—q?—pf?
16 iI. b? +a2 +/( at +b? )
sin sau /1+sin a s/l—sin a},

A ee wee ee ,oat 1+ sin At /1—sin A}

No; 2sin s= ~ J/Ii-+sin 6+ J/l—sin 6

25. 2 sin 4 A= /} + sin At J1— sin A.

CO-ORDINATE GEOMETRY

Exercise 1

(4) 13° (ij) 5 (iti) 4913 (iv) 10 (vy) J2(a?+52)

.ia) /T0 (b) 25 (c) 13 (d) 10 (e) Vm?4n2

if) 2./b2+d2 (gs) (cos@-sing)/2 (h) 2 /gt?+52

(1) (3,8) (iit) (2, ~1) (iti) (3, —§)

(a) (A, $) (b) (0, —44) (ec) (-11,16) (d) (9, 8)

(3, 22?) 6.(i) 4:25 (ii) 3:2 (externally) 7. 5a -1

94-3 9. 7417 9. (a) (8,3) ;13 488 21. (8,5)

(3,4) 23. 3x+y=4 24. (i) 1, (ii) 83, (iii) 224

(vi) —3 (v) $sine (vi) 0 25. /F1, (—4, 3)

(1,3) 27. (3,4) 27.(a) (2, —11) 28. 3/2, 3,3

3 20.(a) 174T8) 4349-6 32.4) 55 af wae

(ii) 9af ese (iii) 10 af esse (iv) 17 af aes

(3,4); 5 35 (e) (5, 2), (5, 12) 39. 13.
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aon
10

Exercise 2

2x—y=4 2. 6x+8y=25 3. 2x—-3=)

cv—3x=4 5. 3x2 +4y?— 1l6y —16x4+32=0

yp*=2x—] 7. x?+y* —-10x —-24y=0

x*+y%==k? -g* 9. 2x—y+8=0 -

b+y=h VW. 242 xx],“ry Ox By 1

Exercise 8 .

do30) GB : ii) ‘ (iv) —3 (v) O.

(i) -$,(3,0) i) 3,(—-2,0) Git), ~—1 5 (0, 0)

(iv) 2,(—3,0) (v) ~—cote6,i-—yr sin 9, 0).

. (i) 90°, the line coincides with y-axis (i) 45°, (0, 1)

(iii) 135°, (0, —5) (iv) 60°,(0, 2) (v) tan7? 3, (0, 4)

. (i) —3 and 3 di) —4 and }

(li) —y9r cosec 6 and r sec @.

(i) 2x+3y=6 (it) 4¢4+59+20=0 (ili) 3x—-5v=3

(iv) 5x -9y+13=0 (v) bxt+ay=a

(vi) 67x cosa+ta*y sec «=ab.

. (i 9x+8y== 29 (ii) bx —-aytab=0U

(iii) cos ore +h sin ae cos

(iv) 2x —- (py +pe)yt2apype =0

(v) i cos “7% sin Sis cos “5°

ivi) 3x+y=5.

(i) 6x+11ly- 9=0, llx+2y—71:=0 and 5%-9y+4/=4

(i) x+y=3, 12% —5y=70 and 5x —129+70=0

(iii) 2x+5y=0, llxe—y—57=0 and 3x —2y=0.

.(1) x cos 30°+y sin 30°=4

(ii) x cos 135°+y sin 135°=7

(iii) x cos 225°+y sin 225°=2 /2

413 2 19
iy —_ eee, Y) <==.
4) 205 205

wane a X

/205
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. -_ ces 7 b9. ii) 1 «i 2 (td) -L. _ a ./13 (av) v(@a* sin*0+6? cos*¢@)
10. (a) y= /8x+] (b\ x /3+y=10

(c) xztkyt2=0 (d) x—y+1l=(

(e) x—v+il=0, (1.2) (f) 3x—2y4+30--0

(g) + o= (ho x+y =5

(1) xle-—a.twd— bj=c¥-+d° — a> ~b%,

of 9x—2y+t1= 0. IZ. 2yr- 3y=Q and &x - Sy0,

(4 3x+2y -12=0 or x+ v= 5.

‘4, x+t1LOy-- 28=0. L6. xb Love ¢ 6.

7. x -y+12-:0,(1, 2) 18. *~*=-4
30%

i9.{a) CSl4=tan7! (~—§), »- acme atta]e fect 2,

(b) 2/10 (c) 23 20. 3x+liy- 15-0.

Sh GG) xe P=4ay (ti) 2x9 +399"? —12x'4+-9p'4+14= 0.

me ey F443 +70, 22 +2cx'+ yp’? =0.

Exercise 4

h(a} ps7 (b} x+3-=0 2.) tan7't
é

2 Re

Gi) 45° Gil) 45" Gv) tan? 98 ey: 90",
Zab

(i) (— 433,49) City CLR, 1A) Gt) AP, Ft), Oe 499-40

(iv) ( p cos “re sec o—¢% r sin OFS sec °*)
2 2

4. (a) 4x~3y4+3=0 (bi 3x-+-4y— 25=0

(c) y-3x+7=0 (d; J3x+y—5 =0

ce! 3x-+-7y=C (f} 12x+18y+11--0

(g) 2+3y-1=0 (h) xtyt2=0. (1) xery

ij) 119x+102y—L25=0 ck: 22+3y+1--0.

3. (a) ( 2, 1 (hs (13, 7! KCI f ab ab
- \a+ v a-h,

d d _, £15 31
( Fe ee‘d) (coke ater er 17)

6(a} — i. (be) 0. 10. 3x—y=7, 8) at ase |
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11. 12ly-88x=371 13. (( b)
3 3

15. (a) 3x—y=7 94 x+3y=9.

(b) x=7 94. x+ /8y=74+9 J3.

(c) x=0 93% y+ /3x=0. (d) y=x tan 0.

16. x=3; y=4; 4h af aes |

17. 9x—T7y—1=0 94% 7x4+-9y —73=0.

18. 7x -—v+19=0 aq x—5y+27=0.

19.(a) $(2+ V3) (b) 3— Voy £5 /10 « 0 v8

20. (a) ; ib) fe 21. 5x—12y+16=0 ; 13.

22. 24 af oes | 23. (0, 0), (10, 0), (7, 43) 22

(3, ./3),7 (2 44 aee

24. x(b-b')—yWa—a’)=ab—ab’ ,

x(b—b')+ y(a—a’)=ab - ab’.

26. 1l2@x—5y+61=0, 1l2x—5y+100-=0.

Exercise 5

l.(a) yafeqa free (b) qafaya farats frre

2.(a) farats face (b) farats face

17/13 3 7 21 at3. (a) 13 (b) i3 4. 7 a5" 99

7. x—2yt+11=0 8. (3,0) 9. (—3, 1)

10. (a) 224x—128y+83=0 a 16x+28y— 203=0.

(b) y-x+12=0 4% 7y+7x—36=0.

(c) x(cos g—cos ¢)+y(sin 6—sin $)=p, — Do,

9a x(cos 9@+cos ¢)+ yp(sin O6+sin $)=pP; +72.

11 Cyc
4 b) CLT es |

5 (b) J1+m?

| b+ Ja +b"), 0 |

13. ya 4& 4x—3y+3a=0

14. (31—-2m+n)?=25(1? +m?). 16. 6x—4y—3=0

11. (a)

1N
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17. (i) x=y; x+y-2=0( aaa) (ii) x=6 > y=2( feer )
(iii) x(cos «~cos £)+y(sin «—sin B)=p—q;

x(cos «+cos £)+ (sin <+sin Blmep+q ( aay ),

18. (@) 7x-9y+2=0, (b) 4x+7y+11=0.

20. 7x+y=18. 21. (—4, 3); (—6, 0),

22.(@) y=6 0% 4x43y—30=0.

\b) 4x~—3y~ 25=0 wae 3x +4y—25=(),

24. (a) (st, -42) (6) (8, - 4)A) 25. 4x-3y4+5=0

“6 x(3+ J1I7)+9(5+ /17)=1544 JLT,

x(2 J/3I—3 (8) +y9( /34-5 /5)=6 87-15 5.

8a x(4+ /10)+ 92+ /10)=1244 To.

27.(a) (8,11) (b) x4+2y+97:=0. 7x—9y-310=),

253x—69y -- 184=0 ; 4a. (-—11, — 43).



APPENDIX

MENSURATION

wai: Circular cylinder @ Sphere cata #f4veq facmateax

WUEG aan 9% YOrS oy crea va Te ; wheal awe HS

tsrete arg ates <forgy afafeaars ob HTH QCA Sa] BSCHrE

Circular cylinder ( Z@yetq CTs )

1, wrrerecay cat aere ws (axis) sfan srsceaftze

Gary ce Wa Gg oF Bios HY FStSlF cote ( right circula:

cylinder \ at |

Buta Beresezay atfas cosy, |ra, cwtdy covfary, Sry ahs atfors

HTT BA ABS YA) ABTS ATE

aBcD Blrersaie aa Weta fez

atfaa ay oe afam Gaire qaeca (tag
co yfan atfis) ca aoafafae Po!

ae gerste cig Beyy = afar: ‘h

BOR COLE GAHSTAR (generating !
line ) 02 ABTS GR FA] BVI Ceo

AUECA BS A BETS ATT ANYTIV)

wifera) weed, Foray Gale aateata fou aR 1

qq fee afara| ae GF Fars aiwsa (ends) aq: yea"

ay Jorata cottey ATSSATT Ge Ft as as gs weyy SX

ae! AB CARTS CoiGa Swe aay] cote ca wea Baz wate

iTS WEIS cores Sf acm |

2. OPT AGtBly COLA AHALA CHAVET

eee St coteT AAT tee Veter ageacaa BifAr

Corefece @ cat Talay Tia Grice QvEM firm Seta aay «of

maw fate wa) @ Key Nas ea atereg eErq oe
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cstetea “fate « Gow 2 aterecas oe ate wt Oh 4 am

nba) WBA, THs Har = Efiy +fafe x Bool |

cota Te FSrSty coicey SHS hoe ah r Bra

(BS; colcey <HACSA ( curved surface-44 ) CURgey
= faa fafa x Cow =2arh vf ase |

(a) Gets waa CHA ( whole surface-aq ) CRRA

= FHAST CHARA ALBA TY CHIT

=(Qxurh+2ar?) af aee (5 BCS CFTR —ar?*)

= 2Qur(h+r) af ase |

(N) cottes SE ( volume )= Gita CHU x TH

== nyth Tq GSS |

Cwreqtay A

[ m= 2A afarq |

Bui. 1. The height of a right circular cylinder is 1m

4 dm. and the diameter of the base is 5m. Find the area of

the curved surface of the cylinder.

(ae ay qoteta otiey Sew 1 fi. 4 coli fR ox ofa

aim 5 fata Sata arora crane fata Fa |

LCE CHURA=Qarh , ala y (Pt )= 4 TAZ fa,

oe h ( BSS = 1 fA. 4 CofA f= J faota,

Fada ACCT CHEPA= 2X AA 8 AX § AR
=22 4 Tabta |

Bw. 2. The height of a cylindrical column is 9 metres

and the radius of the base is 1'75 metres. Find the area of

the whole surface.

( aate coteteta stay CHw 9 faba 24 efra aytaty

15 &bta | | Sata naa Sarfaatsa FS PJ

eurca apnt=1'75 f=] fa. 5 Soe fa |

eyta aqwrrd CRTRA=2arh=2% 22x J AKO FR
= 99 asf farta |

Elc. M. (X)—29
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BAA, SUSY CHPABWHR = ay?

Sra Jalsta atwwcacay cpnyy-= ay”

2x 92x(J)? at f= 19} at fe

AA GCA cHEPPA = (99+ 191) asf fq. — 118) af fa.

=118 af fa. 25 af cofy fait |

3. Find the radius of the base of a cylindrica!

column, 8 metres high, whoze curved surface is 2464 square

metres.

( cota copetata erey Ges 8 faba ea qarwecq cHrTEy,

2464 af fabta eer Cota Sfiy ataty fafa ea! |

COYCEY THSCAY CHES = 2arh,

evita 2 AAS CHURA= 2464 af fa. 0g: THs h=8 fy.

”. Qarh=2464 at fa. ( r= arate ),

a, 2x 32x%7rx8 fi. = 2464 asf fa,,
, pa 24641 fq.= = 49 fq.

2ZX22x8

facts atyid= 49 fatta |

Ba 4. The height of « right circular cylinder is is
metres and the radius of the hase is3m.5dm. Find its

volume.

[wee ay Feteta cotter Bos 16 fabta ea: gfe arte

3 fa. 5 cofy fudla esta Grrg wae se? |

Cotes yaa Shige CHAR x Coes = xy2h.

arta r=34 fH, h=16 fa.

fatty Wap 22 x (Z)9 x 16 aa fa. = 616 Va fadta |

Gy). 5. The diameter of the base of a cylindrical pillat
is 7 metres and its height is 12 metres. Find the cost v!

_ constructing it at Rs. 2} per cubic metre.

( aeie coietets wey giaa ata 7 fadla aa Ges 12 fadis |

ane aq fabicg 2) Bis Vier Sata fatia eae sw wear fey p |

evita r=] fatty, h=12 fata,

BUSI Tawy = xy 8h = 22 x (71)2 x 12 aa fa.

=22x7x3 «a fabta. ;

ahs ya fibicqa eqb= 2) BL.= 2 Ha |

facts fasts vap= 3} By. x 22x 7x 3=1078 Sta |



CYLINDER 451

Ovi. 6. An iron pipe is 3 inches in bore, 4 inch thick
J 20 feet long. Find its weight supposing that a cubic inch
icon weighs 4526 ounces. (R.ULS. ]

ad Bfe ae calenes aes aa acaa fewcsa ann 3 Efe

Wey 20 Bb 1 oe qa Bie caiws Gea 4526 GSH St | aale

58 $Y]

aamfea try =20 = 240 Fe |

ang foutaa ataty $ Sfe, cate eB 4b ofe qe afin abe

re HUB Baty Era (S+4) V2 Bie:

.. aap facad eBcq Gary capaisis atcwa CHAM FFD

28 at gfe Ht af Ze,

« Sore Bi Sway Cularsta AWsy Hawa
= FRx (9)? ad B= Fy aot Sie |

cate otefba waa = (88-32) af Bx CM
Ik ast Fx 240 &. = 1320 wa Sie |

ag Qed She colo W0Sq Ga = 4526 ASH,

facda ema = 4526 “I, x 1320~ 420% 1320 sit

= 373395 Ns |

Sw). 7. The curved surtuce of a cylinder is 1000 square

utimetres and the diameter of the base is 20 cms. ; find

» volume of the cylinder. Also find the height to the
est millimetre. i C. U. "34 J

t8eB csttct aeeq 1000 at caMmfibta aa BIRR ATA

HS flay Gera qaea oer Wis falefabia T4e Geta

ofa SZ |

cslefba gina afaia == 217 = 202 Ci. fa.

Pot Sr (4TH) =20 om Fa. |

. . 50)
Chiles fatty Gop et-= (LOO : 202) ca. = ot fa.

20 ow a ( w= 31416 afin |
31416

= 15 cx. fa. 9 fafa fa. ( Ste)

50 aa oH. fa
It

= 5000 va RG FaBA |

Siala, COtgBa ware _arZh= x x (LO}" x
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By}. 8. The curved surface of a cylindrical pillar is 2n4

square metres and its volume is 924 cubic metres. Find th.

diameter and the height of the pillar.

f oat cleisis ered quay 264 af fabra 6 yawa 924 x.

fara | Geta ays Gow fafa sa! |

Wa Fa, Soa Wray e Bos ateca yr ¢ h fadra |

AUG AS SETS MNF Q2urh= 264...(1) aa ar2h=924,. (2

nr*h 924 _7
(2)c@ (1) ata ety afaar re Sark 64 a, — 57 5°

oreZ. 6. fects arty 2r=14 Fabre |

wyaty, (1) BBcS WF 2nx 7 x h=264,

a, 2X9Ax7xh=264, 2, 44h=264, 2. A

facta Gowi=6 fabta |

Sw. 9. How many pieces of coin } cm. thick and 2c.

in diameter can be made by melting a rectangular paralle|

piped of metal with dimensions 22 cm., 6 cm. and 4 cm.?

[ 22, 6 6 4 cafe fabia atatfaee ost ong fafiw apace.

sateat } cx. fabta te 2 cH. fabte ance soa qa ae

emi ata? ]

atsa Stawyqalba yay — 22x 6x 4 wa cH. fH, oe

STH THTY YAW = ay h= Fe x (1)? Kowa cH. AR,

= fl qa cH. fa.

facta quatre =(22 x 6 x 4) +44=672.

®wi. 10. A thick hollow cylindrical Pipe is 6 inches i
length, and its whole surface (outer and inner curved surface:

and the plane edges) is 308 sq. inches. If the externa

diameter of the pipe is 8 inches, and if its material weigh‘
4 ozs. per cubic inch, find its weight. [xm=32] 1H. S. ’o0

[ as Ae Sin coeteia atglafie acaa twtr o Bie «e

aqaeragy «6( fewa s:) «6oatfecay aes ataacyy ) crn?

308 af tfe) Seta afecas aia 8 fe aa as wa Sie utya 3a

4 aon ete, aaley eagq Ts > |

6.
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Ula FI, Aas x SiH ye |

Bats aha he Tt 4 Bfe, 7) Beye feucra artrty

s—x) SFR |

worry ase «6 fewrqa apsing wa atte waerwa

awa 308 af Fie,

PL BK AK 642064 = 2) 6424.42 — m14--x)2}= 308,

4, 2n(24+24 — 6x) +22(16—164+8x — x? )=308,

44, 22(48-—6x+8x—2x7)= 308,

, AA(48+2x—x%7)=308, a), 4N4+2x-- xP - SONET 49,

a, x? —Ox+1=0, 4, (x-1)?=0, © x:-1 Bfe,

gabe fewraa ataid= (4—1) 8. =3 Bfe |

AABA BA WABA == (2 X42 X6— AX 3X6) HAT.

=F? x 6(4? - 37) Wa B= 2? KOX 7 HA B= 132 Ga E

aafey Fitts esq 4 atta x 132- AX TRZ of = 33 ASS |

GW1.41. A right circular cylinder and a right circular

one have equal bases and equal heights If their curved

“urfaces are in the ratio 8:5, show that the radius of the

“use is to its heiget as 3: 4. [H. S. '63}

| SSR Ae TSstI cote saEL ania Bie o ANA ATA! Cetcwa

105% HEBI APNG 8: 5 o8ta, Auly sa ca Sida TA ¢ Coste

THATS 324, |

Wa SI, cote o MF Goraas Biya and ¢ GHel qetaayr sh.

tea =awetay CRTBBA==-2avh aya THOTT

BYWR = wy fy? +h.

arrh

RY fy? +h? 2°

. A® _16 9 ry? 9 a

Shp ERE Bg th MO = LON Mh ee Ay

BRS HSH 9

Bias MA: Ses==3: 4.

Ge. 12. The volumes of a right circular cylinder and a

“ight circular cone standing on the same base are as 3: 2.

‘now that the height of the cone is double the height ot
“he cylinder. [C. Pre. U. '63]
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| asf a9 quiets ote oes off aR ama ex wR:
Bets 3:32: sate oy cq aba Goes cottey Gost fees i |

Na Sy,h Bh vty cotred 3 ET Besl wae Botews Ataye:

Bias anny vr.

OTF, CBSA TBA = my2h wae TERY FAB] me} zy Mh’,

-2

aan retyntra Th 9 ay, BS
Lay2h’ 2 4h’ 2

h 3 ,1_]1
a Elk =. Yh = 2h,

2 3 2

safpa Sel cote Besta fang |

Bwi. 13. A vertical cylindrical vessel of radius 1 foot 1

partly filled with water, and into it is plunged a soild cone

whose height is equal to the diameter of the base. Jf, wher.

the cone is completely immersed, the water rises 4 inches

find the dimensions of the cone.

[ AeS Say cotetata viema apilt ae Ps aay Gar afreer:

eat wie | Sete aa ee a ag al fare sate

4 fe Giae sta | “ya Sow Gsta ofre aricng yaa Vora, Te"

wtatefa faty aq |

ufe “47 Gost A es, Gla AStAITA Bare STI stbytey wera 3}

EI YASH = aah)? Xh= Ayah’.

ajatz, ssf cotetate ator scr aeyd fanfare osc, a

4 Be Clas oF |

we Se Batis oraz yasqa= APT TEA,

autry BAIS SCNT EBT] Hb aay 6 4 Fie CHT

fafa? cottes wea ay2Ph= 2x (12)2x 4 WF.

pyth3 =x x12? 4, A, h?=125 x 4,

h= 1223/4 8f~=12 1°58 8. ( tag )

=19 fe ( wtry ) |

wBa4, THY Cowl —=19 SH ( alas )

aR, ETT T= gh= 4 x 19 B= 9'5 Vf ( aa) |
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Exercise A

| Take ne 32 |

| w= 22 afar |

1. The length of a hollow right cylinder is 10 metres

and the diameter of the base is 7 metres. Find the area of

its curved surface.

[ aafh Bin ay coTTes CHAT 10 fing ae ofia ata 7 fbr |

CET ARELAY OPER BST 7 |

2. The circumference of the base of a cylindrical column

» 4 ft. 7 in. and its height is 12 yards. Find the area of its

curved surface.

See olstata woe Sita fate 4 eb 7 af aa Sow

i24G | Seta aera cwaaa fate aq]

3. Find the volume and the area of the curved surface

4a right circular cylinder of height 4 ft. and radius of whose

pase 1s 3 feet. 
[C. U. °39]

SOR Fe galela cotied GHwi 4 Hb oa fla aTiatd 3 FE |
FETE ASA @ THETA CHEE fade sz I |

4. The diameter of the ends of a right circular cylinder

‘s2m.8dm. Find the area of its two ends.

| wat ay qatata coinsy atela atta 2 fabta 8 cof fabta,

TOY BACLT CMTS SS? |

5. The height of a right circular cylinder is 12 cm, and

ae diameter of the base is 7 cm. Find the area of the whole

surface.

a oy geleta coir Gow 12 cS abia aa Sirs any

’ HR fabta | Beta aqseray craw fata ogi |

6. The height of a cylindrical pillar is 14m. and its curved

surface 264 square metres. Find the radius of its base.

oa ctctats woes Sow 14 fabts a Gaty Tare

264 wf fabia | Sais Yfke ata Fs 7 |
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7. The height of a right circular chimney is 30 ft. and

the radius of the base is 1 ft. 2 in. What is the cost of

painting its curved surface at 2 as. per square foot ?

[ase ae yeteta foxfay Bow 30 BF oa Gita TIA
1gb2efei afe ated 2 stay fextra Cate zach a afars

FS BI Reta 7 |

8. If it costs Rs. 41. 25P. to polish the curved surface ot

a cylindrical pillar 15 metres high at 25 P, per square metre

find the radius of its base.

[ase 15 fabta Ge cotsiata area amelie a sfans

41 bf 25 Aan ara esa ahs af ARE icy 25 ya are oScq Ohare

aTAtY Ss ?

9. The diameter of a right circular cylinder 14m, high

is 6 metres. Find its volume.

[14 fatty Ge eae ae gateta cotcca Sfaa ata 6 fabta | Bsr

aang faty ay | |

10, The volume of a cylindrical pillar 1 Dm. 4m. high is

539 cubic metres. Find the diameter of the base.

[ 1 custfatta 4 fatty Gwe watt cotetets wows qe 539 a

fabta, Cats Ohta arty Sw 7]

11. The diameter of the base of a cylindrical pillar is

4 metres and its height is 21 metres. Find the cost vf

constructing the pillar at 1°6 rupees per cubic metre.

[wat cofetets wees gia aia 4 fable wa Gatq Uwe:

21 fatty) afs wa fabica 16 Bis1 fertca Geta fatia ean es ? |

12. A cubic inch of gold is drawn into a wire, 1000 yds

long, find the diameter of the wire to the nearest

thousandth of an inch. [C. U. ‘58}

[as wa &fe afte 1000 ve HIS ose ae wity afatTs st

eH! HOTTA aA as Siey apaq jean We fate aq 1 |

13. The external and internal radii of the base of :

hollow circular cylinder are 14cm. and 7 cm. respectively

Find the area of one of its ends.

[ cota tt] Fotets cotter fay atfecay ¢ fewrry a

ayiata 14.67 cH. fatta «Soty ase |ttcey cemem Ss? |
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14. Find the weight of a cast-iron pipe whose length ts

dfeet, the bore 3in. and thickness of the metal is 1 inch.
+, cubic inch of cast-iron weighs } Ib (R.U.S.]

jae Bie ye calonce fafie cata Biot acaa Her OBE 5

SECIA ANA DEH | os ya Ble Wres awa] awe esra velba

Ga BSP |

15. 11 cubic centimetres of tron is drawn into a wite

6 cm. long. Find the radius of the end of the wire.

CAL wa cahefatis calece PA 56 cafsfabra WM oa tre

Sas Sat eBay) Slaha attate array fada oy |

16. Find the cubic inches of material in a cylindrica:

auibe, the radius of the outer surface being 10 inches, the

‘nickness 2 inches and the height 9 inches. R. U.S. |

Offs Ge @ 2 Sie ye al uty FAIS cotetaia acme attes

“ae HTB atatt 10 Bie 1 Foes HE Hr Ble Hy Wey ? |

Sphere ( Cay |

3, cata wegres atace ee sian Se qeibcs oyster ca ee

~ Hg OH BRICH chars (sphere ) ay Fey asfS waata: cars |

ot ages anaes cmacea

ANAT BF | ON

crtateta aitd4a, cefeats aq ary / oN
Voce HANG | | ip

LBtaq CHIMTSA ATATY yr BBL |

Bi CNACHA AHS CHW |

= mx (amtA)? C

=4xr? af ase ,

waa, aayede HER =Bertes Wan fate x a

= Qny x 2r Ff ASS |

8) CHCHY YAR = FR? YA MSF |
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Cwisgeayery B

[ R= 2A ufaza ]

Bw. 1. Find the surface and the volume ot a sphe.
whose diameter is 14 metres.

| 14 fabya artafafes coynceg aeoras CHHMA | Yaa BE?
ata y ( apts )=7 Fa,

“. ferty aqoyeag oeaea= jar? = 4 x 22% (7)? astfa, = 616 49 fa.

Facey qqwm= Sard — 4x 22% (7)3 ga f= 14374 ga faRia |

Bw). 2. The surface of a sphere is 9856 sq. cm. Find tr.
diameter. | cata crtacwa 454 9856 af cH. fa, Sota ary awe

CHACSY YRSAT CHAAR dar?

SCT AX FRX 7? = 9856 an GT fa.,

2, 98567

4X 22

= 784 4. 19.--28 oH. fa.

faréy arty. 2y= 56 catpfabta |

Gw).3. There are as many cubic inches in the volume «:
a sphere as there are square inches in the area of its curveo
surface. Find the radius of the sphere.

| sa8 cHaced aber as atefe Sere yawn we wa Bie.

CHASBS AA BS |

Wa Sa, ontaafey atti r Be |

Sold Yeocata Came dar? asf Bie,

9a Eola WABA—= dar’ qa Fie,

qI, ast ch. fa. = 784 asf on, fy,

a

ASTHAICA tar8-—4ay?, ay, T= sTM, pe.
ye Gx

Facts aad =3 Bf |

Gwi. 4. Find the radius of a sphere whose surface !*

equal to the curved surface of a right circular cylinder

having height and diameter each 10 metres in Jength.

[ ae® ay Taras coices Bos e ANN acsrae 10 fats:

CQ CHATHS RSA coTSA aHsrAT Agta Stata aiaty fads es
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cBTees asiaty=5 fabs,

CRY ACA 2erh= 22 X5X 10 ast f¥.—= 1000 at Fabra |

NII, CNACHI AHGA= Aare? ( ees cofaras gine afar

HEPA CS 4nv2 = 100m 2st fa. ay, v2 = 25 ast faBre |

r=S fatto: 6. face anaty= 5 fabre:

Ge). 5. A leaden sphere 1 inch in diameter 1s beat:

‘nto a circular sheet of uniform thickness equal to y}_ mnch

Find the radius of the sheet.

[ oe Bfe aria sae cae cytiece Ciba yk, ofe ye vee

satay AS eae wae O ovfewy arated fray ag |

CHACES apintt= 4 Sfe |

SOY Wawa = Anyd = 4a( hi’ wa B.— be ye BH |

NI BF, cays oR Ba arty x fe

COTT CHYBA= ay? al F, gre Toy 1, Bla oe afar

j ~ ay?
CIty Yaw xy* x Ya B-: 7

LUG iso

100 6&6 ° 6

face aratd = 40825 ate ¢ ayaa |

t

qa fo

ast ¥ . . 50 ye ¥ate. Je? = FOL2®

Bw}.6. How many spherical bullets each 3 dm. in

atameter can be cast from a_ rectangular block of ieac

1} m. by 10m. by 5 m. ?

(1) fax10 fa.x5 fa. afagre = atasrata

cefa fabra artora sorta eat fadiq wat uta? |

mMAtATSy Barwa == 11 fa.x 10 fy. x5 fa,== 550 qa teeta,

BARTS cape Yawey = 550 wa fabte

sap ears Bt % cota fa.=- 4 fabty,

GBB CATT THAN == fay? = 4 x 32% (7)? We fe

Hates vee

. farts eas aR Ay] = (550 q. fz. wet 4 W. fa. }== 8400.
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@wi. 7. The external and internal radii of a sphere are

6 cm. and 3 cm. respectively ; find the volume.

[ aafe citarea aferaqa o@ feursy farea ataty were

6 6 3 caMeabia! Geta qawa fata zat |

HAUNT CHAS Gay oFea uqiancy 6 cH. fa, @ 3 oy. fA. atArers

GU GSLSHTT CUATSY TABHGTTA Waray AIA |

cataetea facty apart = 32x (6)5 — 42x13)?

=$n(6* —3*)=4 x 22x 189 Wa cH. fF.

= 752 qq cafelabya |

Bway. 3. A solid sphere of radius 4 cins. is blown into 4

hollow sphere of uniform thickness, radius of whose externa!

surface is 5 cms. Find the thickness of the hollow sphere.

Mol=3°94.

4 BAB ates osB facad onaece qqteay 5 cH! Fabre

afedriniefafa® ¢ ausiza Yo wah Bion ce aes $a) vs

Fwola crtqae ae qa ¢ | [awe site 3/6) = 3°94!

facae cntaates waa = gar’ = 90.45 qa ca. fa.

ton CHATS Taso = 32.5% ga cH. fa. |

Taq BF, Bin cuts d cH, fa. YR, Fate GF colaqraa AWiAr

etta (5—d) ca@fadia | awed, oF Bt cntaCsa aw — Awe

nasa qara — Cera fAcae Sees FARA,

4n(5— d)§ = 32.55 — 92.4%,

a. (5—d)§=53—43=125—64=61, . 5—d= 61 =3°94

d=5—3'94=1°06.

SIT) CHASE 106 citefabta Te |

Bw. 9. The external diameter of a sphere, made of iro

sheet 2 inches thick, is one foot. If one cubic foot of iron

weighs 450 lbs., find the weight of the shere.

oa cotrcaa atfer facaa aia we Bb aa Bey 2 ee

ae ASICS ET os Wa BS cotter aaa 450 Ge eae 2

craapy ewa fate wai |
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cHTICHS Atecay ata = 6 Ble aay Borg calsore 2 Bf ze,

Gata fewrsa apny=(6 - 2) a1 4 afe

CHATHY Yaw =F x(63 —45) qq Sie

‘ 4x 22x 152
m= § KAP x 152 Wa Be OEE OSS
_ 3x 7x (12) ARE |

1 WARE CATS HICGA GHA =— 450 ATSe,

cnarey facta oma = 4% 22 x 152 x 450ax7xua M88

= = 1. = 16587 atBe ( aaa

Bw). 10. Three sold spheres of gold whose radii are

; em., 6cm. and 8 cm. respectively are melted into a single

salid sphere. Find the radius of the sphere so tormed.

[C. U. 1956 ; C. Pre-U. 1961)

( uate 1 cx. fa. 67. fa. oe 8m. fetta anateta foals sats

VINASTS OST THN os ae facade citase wes say sda |

& tinea otal fafa oa i |

Wa SI. TSA CUNATHA art v OF. FABTA |

TSA CHNABST HEI = Sar\,

stay awe orgs feae woeq aatacy iz.) $2.63 ¢

22.85 wa cH. fa. |

@ eae onacea cab aac $2(19-+ 63483) aa cH. FR

= $x X (142164512) W4 cH fl. =4 x 243% 84 CH. fa. ;

tay3=4X 2432, 1, v>=729—93 5. r=Q,

facty TSA CHALSA WA =9 HABABIT

Sw).11. How many solid spheres, each of 6 cms, diameter,

.ould be moulded from a solid metal cylinder whose length

is 45 cms. and diameter 4 cms. ¢

If the cylinder of the above dimensions be hollow, how

many circular discs of diameter 6 cms. may be made out

af it ? (C. U. 1950)
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| 2a aigiafie fara’ cores tet; 45 cH. fata 6

41m 4. fabla Gay sees 6 cH. fabTa atcre sale faced core

MVS He UN I wry coreh Bat esc Sai weewW SO Ct. faba

ATHY FS io] OUALSTS NS Awe Ha] Ty 7

(AGY BOM! aye coieed iat 2 a. fa. 6 CHa 45 oH. fa:

Gotq Wawa = ayr® haan X(2)9x 45 Wa cH fa.

= 1800 qa cH. fa. |

MAT, AWAY CNG YAPr me tay = gal 3)3 qa or. fa.

== 36x Wat CH. FF. I

facta cyieileTM HCN = 180% + 36r==5.

| faerx weet | Sit) cottsa awecay CHEE = Qari

| = 4.0.45 ax cH. fae 1802 at cH. fF. ;

ACHP CNALSTY TCS CHRP arF=—ax(Gji= 9a 4h cH. iy

facta Toes HAT] =( 160x + 9x) = 20.

Bei. 12. A sphere anda right circular cylinder of the

same radius have equal volumes. By what percentage does

che diameter of the cylinder exceed its height?) §C.U,. °5'

(Wala BAe Ose citys = ooh oy geteta coltsa qawe

WHat i COIGBS ATH Goty Sow wow +eeq] oe ales 7 J

Wel $4, cbICEd SHS A GAs CNIS @ CHILES TAT +.

CHLALBS YT Yoho = Far OY CHILES Wea = ay? hi,

MORAG fare earth, 4, r= Fh.

Cola aTth = 2r = sh.

| gR—h=§, 7. CBSA ANH (Sh) Sota Ses (bh) Aer

A afye Bits 507% ahaa | .

Sw). 13. A solid sphere 6 inches in diameter is formed

into a tube 10 inches in external diameter and 4 inches in

length ; find the thickness of the tube.

(aa 6 Bie ayers faa’ onaece 4 Bfe He esP ae

ate Sa Bq) aes atfecay arty 10 Vie very Bey ew oe 7!
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aia CHASRY ai 3 Be) acl oa, AAP x Ble YH) Bots

edna 5 fe |

G4, CHAGBY TAB Ame drys ss $0 X39 wa F=36X WH SF,

aq. AAA YW = 4nf52 —(5 ~ x)?} wa B,

4x}5?—(5~x)P{=361, a 54*~—(5-- x)? =-9,

al, (5—x)*#=25-G9=16, 4, 5- x=4,

qae 1 Sle 1a |

$v. 14. A solid right circular cylinder, whose height tw

iinches and diameter of the base 4 inches, is deformed into a

yaere. Find the surface area of the sphere. (H.S.‘:1/Compl.):

eB facade ay qateta cottes Goo 9 sfe 6 giro ayia

aie. Boe oa cataca afate oa wea cataaea qoocas

mapa fata oz |

OUCA CHS SIs arpaty 2 Efe |

Belg VARA = 7 Ahox 2,272.9 YH B= 357 Qa The

ACA 4S, CNITHY Baty vr Fhe |

HEI, CUAL YARRA == Far’,

HETPRICI far8=— 36x, T, re= 27 1. v=o 8.

HIALST BETAS HMPA = day? = 4 x 32 x 39 at B.

= BL22 af B= L137 ae fe |

B47. 15. With the material of a hollow sphere of outer

ju:neter 10 cms. and thickness 2 cms. is made a solid right

oreular cone of height 8 cms. Find the surface area of its

urved surface to the nearest square centimetre. [a= *7}

: (H. S. '6))

9a atgiafie Sry cone 2 cabiubla qe 6 Gets ateres

110 8, FABtT Gate ety eBcw 8 cH. ARIA Go cal Farad

« Jalate HE Mae Say Seq AHA awry cHRyyA AAS

ca fabtea fata oa]

LA HI, HI Glas ATA » caPSiASta |

Cety eave =far2h= dar? x8 aa ca. fa

xe |,
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eata, crtacea afedrra 10 ca. fa, wax Goi 2 ca. fa Te,

Gora Wwarty = (10—4) ca. f= 6 cH. FL,

¥en Coty qaqa 3 cm. fa. oa afedriaty (3+2)

a, 5.64. favre

CHALS S GaWoy == 424(53 — 33) Qa cH. fa.

= 4" 98 Ya cH. fF. |

HSWPACA fav? x 8=42 X 98, 4,7 2=49, 2. 7 6M. FR.

Ala BI, AGA ods Sow | ci. fa. ,

= Jy ph?= JO247" G. = J113 OF. FR

Bere facdy qarsreqa cosy = ay] = 22x 7K 1135 At GA

= 234 af cy. Fabra ( Stag )

Sw). 16. Two solid copper spheres of radii 1 cm. anc

3 cms. are melted and a solid right circular cone of heigh:

7 cms. 1s formed of the material. Find the radius of its base

(H. S. '63 (Compl.

CHS ATHY CATE Gate == $n(19 +35) aa CH. fa.

= 45X28 wa cH. fa. |

aa Be, TFA HAT Bay v cm. FASTA

SEY Yoox inary? x7 ya cH. fy.

AG HSA far? x 7= hx Xx 28,

aw, grv8=4x 28, T, r?=4xK28xF=16, ©. r= 4.

facts artarid=4 carp fabs |

Swj. 17. A sphere of diameter 6 cms. is dropped inte -

cylindrical vessel partly filled with water. The diameter of ti"

vessel is 12 cms. If the sphere be completely submerged, by

how much will the surface of the water be raised 7? [H.S. ’63

| 12 catefatra ana wae arPraetca aay cosets

atea 6 cH. Rota aricaa 2a caitere amyfaca fanfare say 224

Sais GTS SSH Sfxs ees ? |
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wa 4, MAGS cose x-yf Hafees Bra Bota aoa

ose h atefasiz ales Baw eBrq |

HHI, CUHACHY BWI MAIS GAT - Sys aeqg) qrpq=—ar2h

=axX6*xhaq a. fats r=)x 12 ca, fa. =6 cH. fa)

Clas MlTAA Yay CHA SI WaMTAD Auta,

n.62.A=4.".33, U1, 36h=35, 1. h=l,

Rega, SASH 1 CHMIRDTY Slaw aBrq |

Exercise B

[ Take w==22 }

ne Be yfara

1. Find the surface of a sphere whose diameter is

"Th, 6 cm.

a oortearey arty 5 cof fa. 6 a, fable Sata aberae

SHUR EW? |

2. The radius of a sphere is 34 dm. ; find the area of its

suTtace,

ete criqcea artatd 3) cof Fatt , Geta yberqy afAata

“wey gt |

3, Find the volume of a sphere having a diameter of

. dn, 4 cm,

1 cote fa. 4 on. fable attend Ga cmlatad Wary SS 7 |

4. The surface of a sphere is 154 sq. cm. find its

tes,

sae cnacey ysSq 154 af cH. fable, Geta arate fafa sa 1]

53. The surface of a globe is 44 sq. metre. Find its

dic eter,

se caicaa yoorma “fants £4 at fala, Gate ata sop |

t. The volume of a sphere is 14374 cu. metres ; find its
radius,

(ABBR cozy Gaye 14374 qalabry eecq Sty atAty so ? |

Elc. M, (X)—30
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7. A sphere is 36 inches in diameter, find its volume in

cubic fect.

[ oat cHtacaa ain 36 She 5 Sata wana yayes fifa 1 |

8. The units in the volume of a sphere are twice the

units in the area of its surface. Find the radius of the sphere.

FC. U. 753

r gale crate AbS aS at aes, Geta qawq siete freq uy.

Oss GIy ataty fafa wai |

9. The height and diameter of the base of a circuh:

cylinder are each 6 metres. Find the radius of the spher.

whose surface is equal to the curved surface of the cylinder

[asp asia citea Dewi @ atx acere 6 fabta cx

CHATS A BSH coLSHA aesrarg Hata Wiets ariaty fata aq i |

10. How many spherical bullets, each 1 decimetre in

diameter can be formed from an iron ball whose diameter 1;

6 decimetres ?

(6 cof fabta aricis wa casita sBee oa cofy fabls

aie FAP cojpqista OT Ve Sai vty? |

11. How many spherical bullets each 4 cm. in radius can

be cast from a rectangular block of lead 10 cm. long,

8 cm. broad and 54 cm. thick +

( we atrslaty caleeae 10 om. fa. WIT, 8 a. TR ame 4

5h ca. fable te 1 Ger eses | ca, BTA antes SSaly cortaters

BA AGS ST BWI? |

12. Three solid golden spherical beads of radii, 3, 4 and 3

millimetres are melted into one single solid spherical beuJ.

Find the radius of the single spherical bead.

[C. U.°44; C. Pre-U. ’63}

[artery 3, 4 6 5 fafafabta artateda feate facab 3

cree tate asfortg fara’ catace afare eq eeaq1 2

ema tes ataty fafa =a 1]
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13. The external and internal diameters of a shell are

-ecpectively 153 in. and 10{m., find the volme. _[R. U. S,]}

oa citata atfecra @ feecaa fice arin uqtanca 15) Bfe

~ 10s fe ; Sty aap Vs ? |

14. An iron sphere, 4 cin. in diameter, is beaten into a

urcular sheet 3 cm. thick, find the radius of the sheet.

4 crits atena sel cajecttnere faba: 2 ot fabrs

GBR GBBT TTS ASS SM SST SH icwT arta fata oa ||

18. [f1, and rg be the radii of two solid spberes of gold

.{ at they are melted into one solid sphere, prove that the

jsus of the new sphere is (7 2 +r. ys,
98R facade atortacea arity aaiacr or, Sr, ; Getfance

tay ep fara cts aes ay eer 1 auld a cy Gora

ginid tre) aq Hata i |

16. Find the weight of a hollow iron shell, if the exterior

saameter is 13 inches and the thickness of the iron be

‘inches, (Iron weighs 4°2 ozs, per cubic inch.) [R. E.i

wo stony calzoriaceg atfacaa ata 13 Bfe sar cate

fe ye, otiaeie esa ew? (ae va of calced ome

42 Sj G47) |

i7. A lump of clay in the form of a solid sphere ts
converted into a right circular cylinder of height 16 inches.
‘ond the radius of the base of the cylinder supposing it to be

‘ual co the radius of the sphere. [C. U, *49}

Beats cntatety aa afeeifrece lo bfe Go veh a9

Aleta cotte fats at eka ie cotsiha Sita arity oniatetts

“etd AUT BI, SA H arity SS FB ? |

18. How many solid cylinders each of length 8 inches

.*; diameter 6 inches can be made out of the material of a

sil sphere of radius 6 inches ? [B. U. E.’62; C. U. 52}

Age aah ecb clianes aint 6 Bfel Sara ay

6.9 8 Bie tees eo She atene oule facad core awe Fal ata? |
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( fafay j

Gy). 1. The area of the whole surface of a rectangula:
parallelopiped is 192 sq. cm. and its volume is 144 cu. en

If the length of a diagonal be 13 cm., find the dimensions

of the solid. [C. U. 75%

| wef stasyaa Hse 192 at cafSfadiqg 6 yav-

143 wa cH. faba 1 Gels stds CHa; 13 cHMBibTa eet Bar.

afapefa fats aa | |

Ala SA, MACACA CHG, CF © Grows) vate a, b,c cH

Catz ATA Als 2(ab+bc+cai=192 ay cH. Fabra,

ab + be+ca=96 at cx. fa... (1)

Bata yan We abc= 144 qa cx. fa,---(2)

wary seta ced wt, /g2+524-2-13 oH. fa.

a? +b? +c9=-169 cH. f¥.---13)

OBI, (a+b+c)* =a7+b? +67 + 2(ab+bc+ ca)

=169+192=361,

a+-b+c= J/361=- 19 cH. fa.---(4)

(1) BETS MNS b(u+c) +ca=-96---(5)

(2) 4, 4 cant 94 (4) BCE a+c=19—b,
2

1. (5) BBs b(19 —b) +75" = 96, ay, b2(19 — b)-+144-= 96

al, 6°—19b? +96) - 144=0,

ai, b°—3b2— 16b? +48b+48b —144= 0,

ai, b2(b—3)— 16b(b — 3) +48(b - 3)=0,

al, (b-3)(b2 —16b+48)=0,

a, (b—-3\b—4)(b— 12)=0,
b=3, 4, 12.

afe b=3 By, Gta wee 3 CH. 19.

STHTE atc=19—b=19—3=16 as acs £88 A 48,

a=12,c=4.
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. face atqrefy etry 12 cm. fH, 309. fi, 4 cH .,

wig, 12 c. fa, 4 or. 6 3 oH. fa. ale b= 4 oa

p= 12 eB0a Cet a Gey Ace) SEwY oy afar Say way oBq ay

Ow}: 2. The length, breadth and the height of a closed
vox are 12 in. 1% in. and 8 inches respectively and the total
‘aner sutface is 376 square inches. If the walls are uniformly
hick, find the thickness. (Cc. UL 58)

4a otelaqe atrara ei, ae 3 Pest aatary 12, 10

~ 3 Bfe an Gaty fSsa srqa cate afamts 376 af Se, Betz om

48104 AS CBA, GE BS BiH yy ? |

ara BY, aera Hi af ( walls ) x Bfe zoe |

afata fosa face 2a, ey e Gwe yiterT (12-24),

1 - 2%) 8 (8- 2x) BTS |

ASHPH(TY 212 —2x)(1O— 2x1 4+ 2(L0 — 2x 8—2 yr!

+2(8 — 2x12 — 2x)=376,

4, BO—x)\(S—x) FAG — xi 4—2)48(4— x )6— x} = 370,

81 {6— Gm ej A vi 4 x 414 - 26 — x)= 47,

342 —3Ie $27 =0, 4, x? -10x +9 --G,

4, ie-1Lle-9=0, 1 x=l a 9,

Ieee aca atsf O Se ye sey HEA Are,

dtd 1 wall) L Sie ae |

iu

3: 3 Show how to draw a plane parallel to the base of

‘whe circular cone so that it divides the cone inte (i) two

“tts ofequal surfaces ; (@/) cwo parts of equal volumes.

bat U, *47 |

sa ay qalata ses shia tsaty eq afes ofay:

acy Gorrae ge ot (aoe Slat 1 oF seta Uatfaats Aqta,

5F AT VawH ATTA Vora 7 |

1) ab Sacey 28 4Biu By}. 1G cwa 1 Bey ohes pal ae

“ow falerg aca facgq ue og |

Po? i . PA? 2. PAL W2
pax 2 °° pot 1 po l'

_pp’ |
PO. /2 . PO-PO . v2—1

1
= 6S

PO’ oy” CORO
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RGN, EF CHBce J/2—-1l: l weirs oe sfan sas

WSS SfAcs osrq |

(ii) °° GAP oarq ete SE Hata area fare qi free

*. dar?,Po=2 x dar’? x PO’,

2 ~ 2

TPO w=? an, PO. FO W2 7 7 PO |.
rv’? PO PO PO yr PO

a (POF 4 . PO_M2 . PO-PO'_%/3-1

7 (po')® " "" pO’ 1 pO yp

RSG QOH WEY GHsrse /o—1:1 apis fase afer

ware afes sfare vera |

Gwy. 4. The curved surfaces of a right circular cylinde:
and a right circular cone standing on the same base and

having the same height are in the ratio 8: 5. Show that the

radius of the base is # the height. [C. U. °59 (Compt:

Caxty sfx 9 waty Uoslfafe ae qatar «sf cote «

sof <q awe gaa wets 8:5, ste oF cq Ofte ane

CSE J ex | |

UI SI,» Sh uspsery copes Olas alate € THs |

MH, cHUCCY APCTAG cE =- Qarh

140 EI AHCCAS CHHEA=arl— ar Jt +p?

HETPRITT HS 2arh sar Jere pp? = 825,

41, 2h: J/y¥+hp2=8:5, a, LOh=8 Sy? +h2,

ai, 100k" = 64r?+64h?, a, 64r? = 36h?,

a, 8r=6h, ©. r=ih.

Sfaa aad THets 9 esa |

Swi, 5 The trunk of a tree isa right circular cylinde!

5 feet in radius and 30 ft. high; find the volume

of the timber which remains when the trunk is trimmet

enough just to reduce it to a rectangular parallelopipe¢

on a square base. [A. U.,

[ 5 eb atry 6 30 gb Cwslfafs az qetety cHices aia

oe vier OTe aieQ! See asdl wa sy Sif ste aie

peas atresatets firs sheer Sees sw wre stb atfses 7!
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out SFSBA avSte she aR ge usta atnty 5 RE aa

a fofea Cady 30 BF |

Ala FY, ABCD AHA Brews A moo

wate afaafes oft fi T . T \
2 aFerap O-ceayy Wer ACH] (< . rm

aafarTs | adits OA=5 Bb | \ {7 P
a? +a?=A0?, 4, 2a? = 5? = 25,

we 
5 C

a= a= ¥* Bb -. AB=2a=5 9 BE |

Vicwapa CHR =(5 /2)? at = 50 asi

# qwqatata 8 fea farts qayq=gikg caaey x Bost
= 50 af ¥ x 30 ¥.= 1500 qagze |

BW. 6. Water flows at the rate of 20 feet per minute
irom a cylindrical pipe ‘25 inch in diameter. How long
would it take to fill a conical vessel, whose diameter at the
surtace is 10 inches and depth 9 inches ? [S. F.’62 (Comp.¥}

[ Ans, 20 fafat |

| 93fb (25 B&H arena coretata am fin, fafa 20 ye cacy Bay

estes ea, Gey aa vat te Rteicay artes gat Bfars we

ay Ce p Gate yaba Grfrscas arty 10 BiH ae qeiasl 9 efe |]

Swi 7. A cone, a hemisphere snda cylinder stand on
vaual hases and have the same height. Show that their

“times are in the ratio 1:2: 3. Compare the whole surfaces.

iS. F.°63 ] | Ans. Surface /2+1:3:41

63h zx, os adottae @ safe crea Shi sia Aula om: eae

Poe) arte we cay, Bring ween siys wenie 12223, sa

Te He Haat Ba alae GAA $2 1 |

[ Gaq: wrefag wets J24+1°39:4)

Sw). 8. A right circular cone is cut by two planes
parallel to the base and trisecting the height Show that

‘he volumes of the three portions into which the cone is
divided are as 1:7: 19. [ S. F. ‘63 (Compl }}

“~

| osts ay cortatets =r Sweets aafarfes sfanl ofa

Tea Qe ayer wa: “gcse fawe sal esq att BI cy,

Fete efes em feats qaaray wENT 1: 7:19. ]
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Summation of an infinite G. P. Series

[ arly acatea cathy catpea faty 1 |

SeNSsa catty aicatoats sissy cafaathe ca

atartar? tari +---tar?”? os n-aeaya elated erties,

cay oar Sets aay awa sates BTS r. Fe wae any ces |

Bota nme wera Hue adits S,= ad—r") a)
-F

ar"-1) (9)
ea (2

AYq rag Hiaaia 1 Novae! Sy, Gea (1)--Vaw oar aa

r>l ( Aearatta ) Bala E-(2)-B aay eg |

ar”
l—r

oma, ufe rag atearata 1 were ay ay, adits or sarge

HII Ayes ash eae Bae oy, Bra n-g ata as ators

yq-(1) ets HES, = i ~

%

afare M43 Ta, VT 1 aly SSF @face atfeca.. Baro

. yr?

neg Hi SETTAB ate Hoe -— Bala TH ( eS ait Ee

CECA 9A GAG S94 Wa — BETS |
—~—7

BGG, I MAA 1 eye SY sstaq, senlea cafe wey

a

l—y

Bwieg! Sum to infinity the serics L+i+ a+ abr

AXlq AIT AH a= 1 age Halas Beate r= htl=4,

HOE CAE i By, Adie So5 =

— a 2 13s }
Sx = yo, 1-4 3 2 ty

agg wifes ca aque wifwsce gee wy eats:

CONS St Bal aty i; yai—

(i) ‘T= °777-to 0 = "74°07 +007 Here BHT ey

7 7 7 := — ee -- eee *io t 708 t 193+ SAT AGy, Fo] oa ata acter a

Bas aiey TH i as Atala WHATS yy.



ALGEBRA 473

ii) °1978=°1737373..--+ BAT YY

= "1 +'073 + 00073 +--+ sty 9183

atin: +93 4° + Bw Aa

Sol Tesla aH eSTS Cale wala 9. tag ah. greta vey om ey

1
2a AYETyTals4 ARUN {02

68 Bly ca cSta Als wafqsre aos apna artteq wyaes

Aer BY YY |

Owiewiay C

Bwi.1. Find the sum of }—4+)--., +- to infinity

ater BIT AF a=1, wlatay Weapw= —A)+ Les — 4.

s.=4- 1 1 3
Coker hoe ” 4

Bw. 2. Sum “+24 +2 tote (DU 22,51 5a 53
SUC BES CHATS OF sila ceaicse fowe Fay ay:

~ 2,dg 3, 3 ,Sco = (ERS, + veto o}th +t to 2 |

2 3

45 5? 2.25, 3.25 3,1 13

“Ty 1 a eX ot o5* 347 1273 24
ote 5%

Swi. 3. Sum to infinity ( J2+1L+i(1)4+(V8- bot |

ne fh 4° 1 J5-ay a= /2+1 9 r= igs 1 2-1.

So= 2 Ja4+1 _ SOt1, ( J2+ip2+ .

“yoy L- (2-1) 2- ve en PEF . 5.
4 tous =2 +3 2.

Bw. 4. Prove that in a decreasing G. P. continued to

infinity, whose common ratio isr, the ratio of any term to

the sum of all the succeeding terms is l—r:r.
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[| osf8 sysaray (decreasing ) wT wtitter cha atytae

WIS r;, amd Sy ce Seq ca-cola MHA HSS TAS) HeRGCE:

mae wae Lory. |

Wel SI, Ay WH a; Aad AWS WYAI BHANS 7», wats

BAA CH CHT MH ( HF p-SI Ae) ABA HT wy @farsf|E |

Sata CHR p-wy Har?! Fea Bere oaadh ave

Beta ar”, ar?*) apy The |

ar”

1-y

p-Sy MHZ 6 S HIB GHATS
Pp ~— —ay = gy?7) xl Tat Y

“YF ar r

. 43ad) wae oHafaa are 2

— ay?) ° =J—riy,

Bw). 5. Suppose a body moves eternally in this manner.

viz., 20 miles in the first minute, 19 miles in the second,

185, miles in the third and so on in geometrical progression

required the utmost distance it can reach. [C. U. 1864

[ Bawetca OTA cata ae aay fais 20 ats, fess fafaré

19 wea, SSa fafac’ 18,5), Fa, wat eccttea atnfets WFTSe

tei aafes Sora de chee atfaca 7 |

ARS: 4 HAG= (20419418554 = to oo) mfeA

aula ax 20 OR r=57.

fords y= HS ata 2 ate = 400 wie |

i 30 3
Be. 6, Sum 14 3x4 5x24+7x°4 ---to infinity (x+¥< 1},

WA SI, HU s. WS,

$=143x4+5x7+7x3 +--+: BAIT HIB

sx= _ ¥4+3x74+5xF+---- Bary The (x ata aq afer:

s(1—x)=14+2x 42x02 42x84 .-- CHT AG

= 1+ (2x +202 4275 4.--0-- QT HB)

=1+4. ax _1+x ex 1+x_

l-x 1—x (J—x)?



ALGEBRA 7A

Swi. 7. If 51, Sq, Ss,...... , 9» are the sums of infinite
geometric series whose first terms are 1, 2, 3,---, n and whose

-oammon ratios are Pid I ‘ti: yay +1 respectively. prave that

[S45 Sq, Sgyecceee, Sp SIS BAN wettea che caters |

4 cihefaa aay avefa xatece 1, 2, 3, ---. , p Aa atatee
Lil i

wPTTS af Yet, a ytttee: ~ .Psat weary aR ay eBtH, BWI FF C4,

S$, t+Sot Sat cree ee +5, = hpip +3).

ANG HE SIA CLG HS

lL, 1 1Ss ==] - Come On a=l+5+5—+ BATT Ty i] 2,

> _3,2,2 2So=2te+ Sy. | ws T= 3,2 tataat ’ ) 1--}

. 3,3 3See gp te 4... ' —. = 4,

sSOF at gat} 1-4

Sy=pt Pb Pope ce Pe ep tloF rT pt 1? ss
p+!

=2b3444+--4 (pth) arta te wate |

_?P \ ee= X(24+p-+1)= grip 3),

Exercise ©

Sum the series to infinity | Wr awa caine TATE FI

2 4... fr to L oe
] at 2. J3+ J3 { 3/3 :

3. x%~y?, xty, xty
x—~%

ll,1,1,1,1,
4, gtatgatatyit zs" tes

5. Show that ‘16 is equivalent to an infinite geometric
rogression. By assuming it find its value. (C. U1]

L crate ca Léce aa wala artis cahes Aarts Fa aly ae

Fie BBrw Bory ata fate sz | |
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6. Find the sum to infinity of the series

] 1 1
r4e4 44 4.4....... Show 7+.5+ mT +193 + Show that the sum of the fir

10 terms of this series falls short of the sum to infinity

by less than « thousand-millionth part of 1. IC, UL 85

1 i J =. ,
| 1+ tt epee te “Le at W wH ‘1455+ patios cata sata ade nae fate oq

AUG SY CIB CHa aaa LOG wey Hal 2 wary ohey a qe

1-23 HoR-fRystey ST | |

7. Ina series in G. P, continued to infinity, each ters

is equal to the sum of all the succeeding terms. Find tke

series, the first term being unity.

ae ery acta ata sey ye 1 ag eee AH Ge”

H2awy MATES HTS HAA |S CHENG fafa sa]

8. The first term of a G. P. exceeds the second by 2, ars

the sum to infinity is 5(, Find the series. [C.

wef aries celts aay ay faela ay wey 2 afee oe

eis wT Te ereq 50, cea fads aa) |

9. The sum of an infinite G, P. is 3, and the suin of tu.

first two terms is 2%. show that there are two such serv:

Find them. (C. U. 1924

Osh wa oriteq cata nah 3 aa vay gee acy nae

AU SF Cx HH FEBS CHH Tew “as cay GER fada eqs |

10, A body movesin such a manner that it travel» >

distance of 100 yds. inthe first minute, 60 yds. in th.

second, 36 yds. in the third minute and so on in G, P. Sho»

that the total distance travelled, even if the body move:

eternally, cannot be greater than 250 yards. (D. B. *3]

[aes ay ciqy fafacd 100 te, faera fafacd 60 ve, oF

AA 36 TS, OFAT attlsa anfSes ascwe! aay Fa -"

a8 Sica Basta MES Bet 250 qoas afew Faw WNCS ACI a
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[ Geometry }

1. Divide a st. line into two parts such

‘ser squares shall be equal to a given square,

[ase fates nenraatte way oF Rs Tasy eq aa 4

merge Gig afewe geite nuh see fafhe oicacee Ate ox

thet the sum ot

AR Md@ nga ad a HS ! o

CONE 1B ARLE OWT DE de fics

ep IGT BETA CIA whe lene atte / | “ech
Y-gt wy | a at

SPHS BS LaBo--45 Me, ale cma Sag ey sity «

Za] ase Gast Qye, Sey cus Bors o favre coy aiar i

OCLAB Bia) AB CoA Gla D yrs Ofasary fyuw 6 |

ais LO=] Walel4, A L DBO 4%,

.Bb0D=45°=;,0B80, /. DOC=NB,

Labo=J Hae{aq, 5. AO? = ap? +007 = 407 ¢ BN?,

AD? +BD?=a? [5 AO--a, |

2 Divide a straight line into two parts sc that the

‘“nare on one part may be twice the square on the other.

ee fates Raacawiee saH GF WH 14Se $4 CUA A

HT Ug SCS WHY BLOG Gs asteweas ays oF | |etai

AB wa ae Hearst | Wa €s, Voice P fence ace free

"08 BELG Cu AP2 = 2BP? ER) ABS se dD

faqce wa AUTeYS elaw Gzice Lh oe °
“2 tig? waafayfes 491 LZ OABTA bee

Shs Hafeefes Be | . PB

” ‘

by LANES = eel aenarmattiCN at eereen onal

io

Sq £ CaB= 22) fula vB) Bye ABT GAs BC AR DIA |

,

ae

EC Cdl ACTS © fayTS cH aTq C iqqte / ACP= LCAP SF

He ABTS P PARTS CAH fee
sta P fayre aB OfHeary fewe At3
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@niqs Aapcsa afe:g LoPa= LCAP+ Lace=45°,

LPce=45°= 2cCPB, .. Pa=BC.

wyata, 2B Haat afaa, Pc? =Ppe*+ac?=2pa*,

AP? = 2B? ("") . CAP=ZLACP, |.) AP=cCP

3. Divide a st. line into two parts so that the square on

one part may be threc times the square on the other.

( wate Fafee neacqaice wa ge we fawe 65 Cia we ARE:

CHI IPL Big aecaig GAY asicmprme feqead ey: j

Noo $I, AB AGATINIS © Taure gar fate afere vila ore

AP‘ 33P2 oy | ABI Se faylG Lasco=45 Wie 2a «4 fae
LBAC = 30° Bie | BC GAC IMAC fAHCS CHW BIA C BEE aw

S4q cP ax blal AaB carl P Taye Bhewacy fase oFq

Sars 5 Lp] yaaa, aa 2B=495,

LPecp=45°= 28, |. CP=PB.

alata, LA=3u", 3. LacPp=60°, 7. AC=2PC.

£%4j AP? = AC? — PC? =-(2PC)? — PC? = 4PC” — PC?

= 3PC? = 3pP”.

4. Divide a given st. line into two parts such that tue

ditference between the squares on the two parts may }.

equal to the square on a given st. line.

[aah fates naqcautce wan ge arm fase 9 cua 2

ewaacg Gia fee atacaq svar caf fafee Haaccata G14

Biss AAs HUTA Sa |

Ale $4, AB AHS Aeseilayy aa ] awe aiescwq qe, aye?

sq OF Sey fase Slarw ZEA, cae Glatews Acta Waeg=]? ey |

acLaB bia 4a AC=l edi BC CIN sai Cc faycwe 13

HU SAH BCD cF{4 Ais, cD ca alse DO fayTS CHR {tz

HAG ABRHAIALSALD D [ayCw Ciyzarr fate wsq |

Mats LB=LBCD, .. BD=cD. aes, CO? =A? +AC’,

” AC?=CD?— AD? =BD*® — AD?,

.. [?=pp?—ap? (°. l= ac).
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5. Construct a triangle on a given base, having given
che vertical angle and the point at which the bisector of the

vertical angle meets the base.

[ase fagcwa Sia, Mais wa Shite wie e MACHIEAG HafER ace,
eafey HST SIR! fagaw Nise agi |

Hints: [ sitfafea 166 yeIy Gar. 8 cH |

nea $4, feces Bia ra, farsia x ae Prarcercts ylazge

Sa Bile D FAS ee fate: Pose Gta 2 x atoimy qans
“ee Sq a TSS yf Ser syady oliBee # Wars

MUTSS FF, ED WIN Bo dide ED cua Aifaface we fara

eq fa i PR SAR AUT 49: PGR Uwe feoy res

6. Construct a triangle baving given the base, the

vertical angle and the other two sides.

_fageaa gf, fraets @ aya qty QeRa HNy chen! Nite |

ESO BITS 371]

| Hints: a4 $s ap gia, Lx Praicety Gas 1 Hagiad, ag

eacyy eM aB-a BT LX aay APB TSIM ar bx cots

TeRy AAR Ta BRS qi ace coe sfan] apd aw

AB Bt SISS qa, Gz) Cla AaB DINTS R oS fayCS ceH Sige.

ak aI 8, Boy aa APS BINTE GC faye caw Slay: BC ain

#7 ABC Ufwe fag ee |

MAYS BRCM SY] We HATA LACB= LX.

‘M14ta, LACB= LCBR+ LCRB, UW, LX= LCBR+gLx,

ACBR= LX-hLx~§2LX=- CCRB, ©. CB=CR,

AC +BC=AC+CR=AR= !.

N.B. gency as cate @faan aia aale faye ayer) ala |

7. Construct a triangle on a given base having given the

. rtical angle and the difference of the remaining sides.

fagres fi, Maceta © GH NSAHT THIEA cH SH Ale

“9S alae ey 1 |

V4 Sq as Sly, x Pracaid aa d WD RAT AYA Bd
“2 2x alae APB TST a, 90+ 4x CFTI TAA ASE Fah
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ye | ATH com Saal d arty ABT) ose ott Gre, Gol cua age

Bate R faqgre cen @fsei aR cay S41 af€S AR Cha APE

prince c face cae afer i gsc cay a] aac Ufed fage ee

MSS BR CAH FF |

£BRG::180 — LARB~180°—(90°+ 42 x)=90°—42%.

eiziq, LARB= LC+ LCBR,

LCBR= LaRB— LG6=90 +4 L2x— Lx=90°—4 L k= 1 BRC

CB=CR. “FTI, AR==AC—CR= AC — BC.

AC—-BC=d 942 2 C= LX,

® Find at what point on a given st. line xY, a st. lim

AB subtends the maximum angle.

i xy qaaraays Bq aay ale fay fafa a ca fayre at

HEYA AYATHIA FET SETS ||

Wa SaXY AHS HATTA! 9a aB Sary afers aap Haarae

xy-ge Gq ayy ah fax faty sfacwe wecq caq cad faye ap-:

ALAS IG FBSA FF |

SERS Wa =e wee Ba & YX Aas o fare cay Siar

OY BBS OA S O8-F TTHABMN SIS Hata SAR OT ae Sia ver

rea; 1 faye Gias fay |

aac oa, 7, 8 fay foaP feu wet ae afee oa, of «!

NSF CHRF 84 SAT OA. OB=—OT? ( OT THARP NS) afar

or & grey 7 faqrs wee) wees, 1 faq aes xvas

tars weg ca ceta fay area afery) xvea Gay ate seh o

Cela Tay Zz pe, Bel qoea safes fay) az cay wa, Bai oH

gece ep faye caw +f) BP, BZ, AT, BF CIN a

BPz fagiad LePA aje:rets, ©. LBPAD> Lez ads LBZ

fea wee qoreng “fay LBPA=LBTA, ©. LBTA> LBzr.

om, Bo T fay ais xvar Sifay ca cata faye vee AE’

L ATR 9BGR CHG | BVA, T ACH Fz I
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9. 9@e fates fay fin gets aa eat farhe naaaaica ope
Slt aay OS 3B ary wz)

»

oO ONS ae 3 * /an ‘ ae ‘ a :Urn oem ce 2, on { we mi

x D. ee ae C} . ¥
‘ oS ee I, *ae aoe

LY . _—*“ee, ad - Pp

' 68 OSB fay aa xy salt ffir WHAAcyay |

SEAS AB coy afam afes wa, Bs) coq xyce faare cee
“7 A 88 fey fet cece as ya wes ad) oxtrs

«4% {43 Ge wpe pp safes 2g) py ETM OP-q ARYA DC
“ESAS! ORT A BEC fay fer ea aa wfes aq: Bete

Wet TH SEH |

St4s ABP aCeqT AB OT 8 DP we O ayes cow @fzatre,
CB.0A=DP*=pc? ( -- oG=ppP ) |

ABC TEs OC ~TM Beare! 6. ABC Fas SieR ge |

| wea s— (1) aff Dx 880% DK=DP atéy oY, Sl A, B, K
‘TP WIRS FS sty ws Shee geeks (2) a eB aly shim

KY S8tH aB-a nafataceq afes xvag canfay c Era)
ASB, XvOa MITT faqs fers era aay qetsa yes aces j

“0 get Pathe agacaaice mt afara wae walt falee a fem
8 £89 GE qe ales aq |

o-= = anny: = po

‘8 @ co akties fates aamcad aa P male fatee fay
Elc. M. (X)—31
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OSAS BAS occs afew oy, Gata caq oo Faas cae afta.

Lo-ay aafeyee ox Bit! PELOX Bla wa PETS F MGB afys

#4, CUT EF=PE BT! Atta Ge. 9 BRRICA PSF fay fea ater

M8 Cole ~My Slyca aay ash ys PFT Ais See Shee qe,

[ wats Be yq Sweats Ws |]

[ B8az s—acHHS HlAI DIY GES IS HEA SI AVA | J
Ll. géfe fates fay fer wBcq aq, ae gece wef aie.

IF OBS FS Aifars e¥ra | [C. U. 710, °33 .

aca ey coe fafes Fs oa

A6B Gee fates fay

wea: aces fay firm

OH GFP Fs Ae caq Gey

AWG Flt Ce D Faye cHV

Sta i cD SAB cat faz

qfas a, Guta) caq x fayTs fsq ax 32

AAIY CaH SAA] xX SECS COE WS XE MAS Bta i

A,B GE fay fra a 7eq Qs, Sars Shae qe esq |

@ayi4s ABDC AlSA AB SCD Sy xX [ayrS IMT CRW #7

DX.XC=XB.XA. StatY, CDE 9CSF cD Bl @ xe ~TS x faye

Caw aly OX.XC=EX*®. 7. EX?=XB.XA. .. EX, ABE FAt
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QUESTIONS

7T IN HIGHER SECONDARY (WEST BENGAL}

C.U. PRE-UNIVERSITY & B. U. ENTRANCE

EXAMINATION WITH ANSWERS

[Pertaining to Syllabas for Class X only.

Excluding Questions now out of syllabus |

Higher Secondary Examinarion—-jY60)

Elective Mathematics

First Paper—Group A-- Algebra

rs

2 Solve the equat ions *

wl Qn? +3uy ty? = 1d \ Ans. wos 0, Yr 1 ,
jae Gy = 19 or ceid, yr — 99!

» Sabdy= ory "oy Ame. oar eG
‘ 4

Qe + de Dye e=etloyre 3, 222g

bat Qa= ben

(a) A class consists of w number of boya whosa ages are

“thmetical progression, the common diference being 4

citus, If the youngest boy is just seven years old aud the

uf the ages of the boys is 153 years, lind the number of boys

clase. Ang 14,

If S,, So, S, denote respectively the sumo) the tirat 7

a4. irep On terms and first 3n terms of » sories in, -omebrica:

“capion, prove that 8 )(S_,—S8_)=i8.—5,"

€ i* The area of a circle varie: as the syvare of its radiua

~ groa is 382 sq. ff. when the radius 18 3 it. in, find the
; : "Od gi fh |

’ « \ hen the radius is 4 ft. 9 in. | Ans, 65% sq. if. :

", (a) Simplify :

38 b i .

logi 6 * + logs 944 +3 logiog t 1081 9 {| Ans. 2 |
fe)

6) If a, y, 2 are in geometrical progression, prove shat

iv ad, log 1y y aud log, ,)z are in Arithmetical progession.
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Group B—Trigonometry

10. (2) If A, B, A+B are all acute angles, prove

(geometrically) that cos (4+ B)=cos A cos B—sin A sin B.

(3) Find the value of—

sin? 60°+ cos? 150°+tan? 120°+cos 180° ~ tan 135°.

[Ans. 43:

1]. (a) Find the values of 6 between 0° and 360° whic!

satisfy fhe vyuation 2° sin?76+3 cos 6=0. [Ans, 120°, 940°

cos 2B—cos 24
it) If d+B=9, prove that - : = tan A — tan b.

sin 24

Second Paper (1960)

2, (a) Show that the angle mado hy a tangent to a circl

with a chord drawn from the point of contact is equal to the angle

in the alternate segment of the circle.

(b) ABC ig a triangle inscribed in a circle: AD, AE are

lines drawn to the base BC parallel to the tangents at 5, C

respectively , prove that BD : CH= AB? : AC?.

Or, (bh) Tangents AB, AC are drawn to a circle; CE is

perpendicular to the diametor BD through 8B; prove that .1?°

bisects CE.

3. Draw an equilateral triangle, each side of which 1s

inches. Now proceed to construct a square equal in area to th:

triangle.

Or. Draw circles of radii 4 cms. and 2°5 cms. respectivels.

with their centres at a distance 10 cms. apart. Proceed to cons

truct a transverse common tangent to the two circles.

i Statement of construction, and full, neat and distinct trace

are to be given in ecther vase, but no yroof.]

4, Answer either (a) and (0), or ic) and ‘d) :

(a) Obtain the co-ordinates of the point which divides th

straight line joining the points (71, y,) and (zg, yg) internally i=

the ratio m, : mo.

| Ane. My Set Moly mivat mets}
my, +mo my +m
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‘(b) If A, B, C, D are points whose co-ordinates are

~9%, — 8), (8, 9), (0, 4), and (8, 0) respectively, and 4B and CD

.re joined, find the ratio of the segments into which AB is

divided by CD. [ Ans. 11: 47 |

(c) Obtain the equation of the straight line whose intercepts

“f the axes OX, OY are a and / respectively. | Ans. “ +t 1
a

(d) Determine the equation of the straight line which passes

‘hrough the intersection of the lines siven by 3r:—4y+1=0 and

“1 -+y=1, and hag equal intercepts of the same sign on the axcs.

[ Ans, z+y=49} |
7. (a) A thick hollow cylindrical pipe is 6 inches in length,

snd its whote surface (outer and inner curved surfaces and the

olane edges) is 38 sy. inches. If the external diameter of the

gipe is 8 inches, and if its material weighs 4 ozs. per cubic inch,

nd its weight. | Take 7=22 | [ Ans. 528 ozs. |

(6) When is (i) @ straight line, (i:) a plano said to be

-erpendicular to a given plana ?

If a straight line is perpendicular to each of two intersecting

-traight lines at their point of intersection, prove that it is

-erpendicular to the plane containing them.

H. 8. Exam. (Compl.) — 1960

First Paper—GRouP A—Algebra

9 (a! Solve the equations : w+ 2y=4, ru —y*=3.

(Ans. 2=2, y=1; cht, y= #8]

(0) The distance through which a heavy body falls from

‘ost varies as the square of the time of its fall. Tia body falls

4 feet in two seconds, how far does it tall in S seconds ?

[ Ans. 1024 ft. |

3. (a’ One hundred stones being placed in a straight line

“n the ground at a distance of one yard from one another, how

‘4Y will a person travel, who shall bring them, one by one, to a

“asket, placed in the same straight line at the distance of a yard

rom the first stone ? [Ans. 5 mi. 1300 yds.]
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(b) Ifa, b, ¢ be respectively the p’”, g*” and r*” termé of

a geometric series, prove that a9~”. b”~?. c?~? = 1.

6. (a) Find the logarithms of (4) 324 to the base 3 ,/?,

(27) § to the bass 9 ./3. { Ans. (@) 4, (i) —¢:

(b) Prove thas log *,4—2 log §+3 log 4+log }=

Group B—Trigonometry

9. (a) If A and Bare both acute angles and A is greater

than B, prove (goometrically) that .

sin (A~—B)=sin A cos U—cos A sin #.

1). (a) Find tho values of @ between 0° and 360° which

satisfy the equation sin?6—2 cos 6+}=0. ‘Ans. 60° and 300°

(b) If A+B+C=180", prove that

: s ’ A B }
sin A+sin B+sin C=4 cos q 00%, O08 5

4 s

ot ~

Second Paper (Compl, 1969)

9..4) If two chords of a circle intersect outside the circ's

prove that the rectangle contained by the sogments of one «.

equal to the rectangle contained hy the sogments of the other.

(b) Prove that if the cominon chord of two intersecti ne

circles be produced it will bisers their common tangent,

Or ALC 1s w trianglo right-angled at , -1D is perpendicul.’

to BC. Show that 42% = UD.BC.
ah

3 Draw a circle of radius 2 cms. Construct an squilatore:

triangle circumscri‘ing this e.rcle.

Or. Draw a triangle with sides ¢, 4 and 5 cms, No

construct a square equal in area to this triangle.

( Statement of construction, and full, neat and distinct trace.

are to be guven im etther case, *ut no proof. |

4. Answor either (a) and (J), or (c) and (d) :

(a) Find the distance between the points whose co-oridnatee

are (71, yi) and (29, Ys).

(b) Prove that she points whose co-ordinates are (— 2, — 3),

(2, 2) and (4, —4) are the vertices of an isosceles triangle.



quEstions (a. s. 1961] 489

to) Bind the angle between the straight lines whose equations

pre y==myctc, aud y=myortce.

(d) Obtain the equation to the straight line passing through

ne point (—- 1, 3) and perpendicular to the line 3a+4y= 5.

(Ans. 497— 38y+10-- 0;

7. Answer any two of the following questions :—

\a) Prove that all straight lines drawn perpendicular to a

iven straight line at a given point of it are coplanar.

‘b) The volume of a right circular cone whose height is

4 inches is 1222 cu. inches. Find the area of its slant surface.

,Ans. 554 8q. in]

ict AB is a diameter of a circle, 4C and AD aro any two

nords cutting the tangent at B in P and @; prove’ that

£PCQ= LPDQ.

id’ A straight fine is drawn through the point (3, 5) such

nat the point bisects the portion of the line intercepted between

‘op axes, Find the equation of the line, and calculate its perpen

‘cular distance from the origin. fAnus. Sx-sy=30.; 4 34]

Higher Secondary Examination — 1961

Iirst Paper

Gaour iA—Algebra

4% ta) Solve thoe,uations .

gk ys af { Ans. w«*- L, y= 2 ; |

9x? — day Ay? =-0 L oor, w= yes. i

.5) The length of a pendulum varies inversely as fhe square

“tbe number of beats ib makes per minute. If a pendulu:n 16 ft.

eng makes 27 beats por minute, find the length of the pendulam

‘iat makes 24 beats per nunute. [Ane, 203 [6.4

3. (a) A person lends Rs. [004 to a friend agreeing to charge

4. snberest and algo recover the amount by monthly instalments

creasing successively by Rs. 2. In how many months will the

‘oan be paid up, if tho tirst instalment be Rs. 64 and its payment

16 made one month after the sum is lent ? [Ans. 25|

6. (a) Given log 2=°30103 and log 3='4771213, find the

ogarithm of ‘OLD. [ Ans. 9°17609 13 |

(b) Prove that 7 log 32 —2 log 32+3 log 34 —log 2=0.
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GRour B—Trigonometry

9. (a) If A, B and A—B are positive acute angles, prove

geometrically that sin (4 — B)=sin 4A cos B-cos A sin B.

(b) Find the value of sin 330°+tan 45°—4 sin? 120°+

2 cos? 135 +s8ec* 180°. [Ans. —}'

10. (a) Find the values of 6 between 0° and 360° which satisfy

the eyuation ./3 sin 8+cos 0= 1. [Ans 0°, 120°, 360°

(6) .1+B+C=180°, prove that

tan .1+tan D+tan O=tan A. tan 3B. tan C.

Second Paper (1961)

2. (a) If from a point outside a circle, a secant and a tangent

be drawn to the circle, prove that the rectangle contained by the

segments of the secant is equal to the syuare on the tangent.

(Lb) If the diagonals of a cyclic «uadrilateral are at right

angles, show that the perpendicular from the point of intersection

to any side when produced backwards bisects the opposite side.

Or, (b) From the extremities of any chord A# of a circle.

perpendiculars .1(), BR are drawn to the tangent at any point {

If Pll is perpendicular to AL, prove that PAl7=AQ.BR.

3. Draw a circle of radius 1 inch, and then construct

regular hexagon circumscribing the circle.

Or, Take a straight line of length 2 inches and divide it intc

two parts such that the scuare on one part may be double thi

square on the other part. | Statement of construction and distin!

traces are to be given in their case, but no proof. |

4. Answer either (a) and (6), or (c) and (d) :

‘a’ Obtain the area of the triangle whose vertices are pointe

(x1, ads (tas yg) and (03, ys):
(Ans. $(2y¥o— Tol Plays — egYy PT Lgyy~ rey a!

(b) Find the area of the triangle whose vertices A, B, C ar

respectively (3, 4), (—4, 3) and (8, — 6); hence or otherwise fin:

the length of the perpendicular from A on BC.

(Ans. 37'5 units of area ; 5 units of length:

(c) Obtain the equation of the straight line passing throug!)

Y~ Yi Boy |
YiT7Ve2 Fy—%e°

the points (71, y,) and (ze, yo)s | Ans.
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(d) Obtain the equation to the porpendicular bisector of the

ine joining the points (—9, 7) and (8, —1). At what distanco is

‘be perpendicular bisector from the origin ?

[ Ans. 52—4y—3=(), diatance= = units of length |
x! d

7. (a) Aand D are two fixed points whose co-ordinates are

2,4) and (2, 6) respectively ; .JUP is an equilateral triangle on

‘be side of 1B opposite to the origin. Find the co-ordinates of P.

[Ans. (2+ ,'3, 5)]

(c) With the material of a hollow sphere of outer diameter

i) ems. and thickness 2 cms. is made a solid right circular cone

‘f height 8 cms. Find the surface area of its curve] surface to

“he nearest syuare centimetre [7 = 32), [Ans. 234 8q. cm.|

id) How is the angle between two intersecting planes dofined ?
When is a plane perpendicular to another plane ?

If two straight lines are parallel, and if one-of them is perpen:

ticular to a plane, prove that the other is also perpendicular to

the same plane

H. S. Examination (Compl.)—1961

First Paper

Grovur A—Algebra

9. (a) Solve the eyuations : +i = 2} aby = 6.

(Ans, v=4, y=2:or, c= 2, y= 4}

(bh) If x varies as y? and y=4 when w=8 find y when z=32.

[Ans. y=+8}

3. (a) Ifa, b,c bein Arvithmetical Progression and z, y, 2 in

Jeometrical Progression, prove that x°~°y"~*z*"°=1.

6. (a) If log z_log y__log 2 , prove that zyz= 1.
Y—-2 2-2 u-y

6) Show that log,9 2+16 logio ¢£+ 13 logy o $4 +7 logio ao= 1.
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Grour B—Trigonometry

9. (a) If A, Band 4A- B are all positive acute angles, prove

geometrically that cos (A—B)=cos A cos B+sin A sin B

10. (a) Prove that cos 3A=4 cos? A—8 cos A.

(b) If A+B+C=180’, prove that

sin 2A+sin 2B+sin 20 =4 sin A gin J sin C.

Second Paper (Compl. 1951)

2. ia) Prove that the obtuse angle between the tangent at «

point of a circle and a chord through the point of contact is equa!

to the angle in the alternate segment.

Or, If fram any point on the circumecircle of a triangle,

perpendiculars aro drawn to the sides of the triangle, prove thal!

the foot af the perpendiculars arc collinear

(bi: If two circles intersect, show that their common tangent

subtenids supplementary angles at the points of interasction.

Or, Two radii of a circle are perpendicular to cach other, an

® tangent cuts thom when produced; prove that the othe:

tangents drawn to the eirele from those points of intersection ar.

parallel.

3. lake ow straight Ine of length G6 cms ; divide it into tw.

stgnienis such tuat the rectanple contained by tho soagants ma,

be equal to a square on a s.dc of tengtb & cms

Or, lesoy a cirele of radius Lb inch, Find out a point outside

bis cirele such that the two tangents from it to the circle, an

the Iino joming the points of contact mav form an equilatera'

triangle. | Statement af construction, and full, neat and distin’

traces are to be given in erther case, but no proof.}

4. Answer either (a) and (2) or (c) and (d} :-—

‘a: Obtain the distance between the points whose rectangula:

srtesian co-ordinates are (2), ¥;' and (vy, yy).

(o) Show that the triangle whose vorticus are the point-

. 8, —5), (4, —1) and (-- 1, ¥) is isosceles.

.c)} Obtain the equation to a straight line which is inclined to

the c-axis at an angle 0, and whose intercept on the y-axis is c.

(2) Show that the points (1, 4), (3, —2), and (—8, 16) ars

collinear.



QUESTIONS [g. 8. 1962] 493

7. Answer any two of the following questions -—

(a) A and B ato two fixed points on a plane, and a point PF

,.oves on the plano in such a way that P4=9PB always. Prove

wigher geometrically or analytically that the locus of Pisa circle.

(b) OA, OB, OV are threo straight lines ona plane. If OP

“® perpendicular to O-1 and OF, prove that it is perpendicular to

1? also.

fe) A solid right circular cylinder, whose hoight is 9 inches

mi diameter of the base 4 inches, is deformed into a sphere

nd the surface area of this sphere. vans. 213} sq. iaches.)

(d; Eind the oquation of the -traight line which passes

‘tough the intersection of the inca ge Ty tie, 2 —Qy T= 6,

ad has e ual intercepts of the same sign alorg tho axas.

(Ans. a¢-fy==4h!

H. S. Examuination—1* 62

Frkst PAPER

Group A--Algebra

%,

%. (a) Solve the equations : ba y= 1

ey=FS

5 LV 13Ans. #67=4, y= 25 or, = y= |
: 5

{6} Given that the area of & circle varies as the square of its

isjiua and that the area of a circle is 154 sq. feet, when the

‘wius is 7 [t., tind the ares of a circle whose radius is 10 fb.

( nches. {Ans. 346°5 sq. f6.;

3. 1a) if 8), Sg, Sz be the sums of nm terms of three

ethmetic series, the first term being ! and the respective

»omo0n differences 1, 2, 3 ; prove that S,;+S.,=2S,.

§. (@) Given Iog 2=°30103 and log = 4771213, find the

iszarithms of (i) Sy'g and (ii) 1875.

[Ans. (i) 7043652, (ii) 12730013)

| | 15 8-1. Sena, 32
.0) Find the value of 7 log igt® log 315 leg gts log 5B"

fAns. log 3}
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Groure B—Trigonometry

9. (a) Same as Q. 10(a) of H. S. 1960.

(b) Show that sin 420° cos 490°-+cos ( — 300°) sin (--330°)= 1,

10. (a) Find the values of @ between 0° and 360° which

satify the equation cos?@—sin g= }. [Ans. 30°, 1507

(b) A+B+C=180’, prove that

. . oo A. B CC
sin 4-+sin B—sin C=4 sin > Sim 5 cos -.

ond

SECOND PapER (1962)

Grour A—Plane Geometry

2. (a) If two chords of a circle intersect inside the circle

prove that the rectangle contained by the parts of one, is ena:

to the rectangle contained by the parts of the other.

()) Through any point .Y on the common chord of tw?

intersecting circles, chords AB and CD are drawn one in eac!.

circle. Prove that AX.AB=CN.ND.

5. Construct a regular hexagon circumscribing a circle >

radius 1°5 inches. Moasure a side of the hexagon. [Ans. 1°70"ul

| Statement of constructson, traces of construction as well 4

justification are to be given. |

Groupe B—Co-ordinate Geometry

6. (a) Same as Q. 4(a) of H. 8., 1960.

(0) The co-ordinates of the vertices of a triangle are (7, y;

(me, Yo) and (z3, ys). Find the co-ordinates of the point wher.

the medians of the triangle intersect.

[ Ans. 2=}(2y+2q+23), y=Auytygty

7. (a) Find the angle between the straight lines 9 whcs:

equations are y=m,c+c, and y=mortcy,

1+m,mo :

(b) Find the equation of the straight line passing through

point (—3, 1) and perpendicular to the line 5a —2y+7=0.

(Ans, Q2+5y+t1=")

%1—- TM| Ans. tan Om ee Lue 2 -
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Group C—Solid Geometry & Mensuration

11. Same as Q. 7 (a) of H. 8, 1960 (Compl.).

12. Ifa right angle rotates about one of its arms, then the

other arm describes a plane.

13. Find the volume and the lateral surface of a right prism

~ inches long, standing on an isoscelos triangle, each of whose

ayaa Sides is 5 inches and the other side 6 inches.

[ Ans. vol.=96 cu, in., surface==128 sy. inches. |

14, A right pyramid stands on a rectangular base whose sides

‘ré 12 inches and 9 inchos ; and the length of each of tho slant

olges 18 $5 inches. Find the height and the volume of the

3iramid. [ Ans. A= 4", v=144 cubic inches. }

Higher Secondary Examination (Compl.)—19v2

First PAPER

Group A—Algebra

9. (a) Solve the equations :

pom y =D om h c=a tyte 3a | Ans. 3} ore |

2. (a) When a body falls from rest, its distance from the

starting point varies as the sijuare of the time elapsed. Ifa body

‘alls from rest through 41123 ft. in 5 seconds, how far does it fall

in 10 seconds ? | Ans. 1610 ft. |

3. (a) Tho fifth term ofa G. P, is 81 and the second term

19 24 ; find the series. [ Ans, 16, 24, 36, 54, 81,---- ]

6.(a) Find the logarithms of (i) 5832 to the base 3./2

ti) 81 to the base 3/9. [ Ans. (i) 6, (ii) 6 |

(b) Show that 7 log 1$+5 log 37+3 log 8A=log 2.

Groure B—Tri gonometry

3.(a) Same as Q. 9(a) of H. S., 1961.

(b) Show that cos 4+sin (270°-+ A)-— sin (270° — A)+
cos (180°+4)=0.

10. (a) Find the values of 6 between 0 and 360°, which
satisfy the equation cot 9@+tan 6=2 cosec @. [ Ans. 60° or 300°]

(b) Prove that tan 59+ tan 36 =4 cos 29 cos 46.
tan 56-—-tan 36 ° 9
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SECOND Paver (Compl. 1962)

GRoUe A-~Plane Geometry

2. (a) Prove that the anglea made by a tangent to a circle
with @ chord drawn from the point of contact are respectively

equal to the angles in tho alternate segments of the circle.

(b) AB ia the common chord of two circles, one of whict

passes through O, the centre of the other: provo that O4 bisects.

the angle between the common chord and tho tangert to the first

circle at A,

5. Construct a square ejual in area to o given roctangl:

whose adjacent sides are 15 in, and 2°) in. Measure the sides «’

the square, [Statement «f the consiruction and traces are i

be qroen. ,

Group R—Co-ordinate Geometry

6. (a) Bame as Q. 4 (a) of 1. S., 1960 (Compl.}

(6) Show that the straight lino joining the points (—7, 3

and (14, —6) passes through the origin,

“9. (a) Same as Q. 4 (c) of H. S., 1961.

(b) Show that the three lines 8a+y=h, c+5y+3=0 and

bs — 2y= 19 meet in & point.

GRour C—Solid Geometry and Mensuration

ll. If a straight line is perpendicular to each of two inter-

gecting straight lines at their point of intersection, prove that tt

is perpendicular to the plane in which they lie.

12. From O, the centre of « circle, a perpendicular OA »

erected to the plane of a circle. l'rove that all points on the

circumference are equidistant from any point on the perpendicuia:

OA.

13. The length breadth and height ofa rectangular biou.

are in the ratio 4: 3%: ¥%, and the whole surface of the block 1

1873 eq. in. Find the dimensions of the block and its volume.

(Ans. 24”, 18”, 12” ; 5184 cubic inches’

14. Find the curved surface and the volume of a right circulat

cylinder whose height is 8 in. and the radius of whose base 1s

Sin. (x=4,2]. [Ans, 2517 ag. in. ; '628$ cubic inches:!



Higher Secondary Examination—1963

First Paper—Group A—Algebra

2. (a) Bolve the equations : a+ te 1, ytie Q5.
Yy x

[ Ans. w=}, y=5; or, r=4, y= 20)

(bh) The volume o! pyramid varies jointly as its height and

tne area of its base ; and when the area of the base is 60 square

i-ot and the height 14 icet, the volume is 280 cubic foet. What

xs the area of the hase of a pyramid whose volume is °9t) cubic

feut and whose beight is 26 feet 7 ‘Ans. 4h sq. ft.]

3.:a) Ifa, 6, ¢, d bein G. £., show that

(6 —c}2? +(c~—a'? +(d— hb)? -(a—d)?.

6.(4) Given log 2-='30103 and log 34771213, find

‘| fog 75 and (ii) log 4500. [Ans. (i) °S750613, Gi) 3°6532126]

Grou; B— Trigonometry

§ Same as Q. Sia) of H.8., 1961 (Compl. }.

9. a} Find the values of @ between 0° and 360’ which satisfy

’ ¢ equation cos 6+ /3 sin O= /2. fAns. 15° and 105 |

(Lb) fi 44+48+C=180 , prove that

¥ * A e B . (!
cos A+cor /+-cos V=-'+4 sin |, Bin 5 BIN 5.

Second Paper-—1963

Group A—Plane Geometry

8.{a) Show that the acute angle made by a tangent to a

ircle with a chord drawn from the point of contact is equal to

i!” angle in the alternate segment of the circle.

(v} Two circles intersect at A and B, and through P, any

“ommb on one of them, straight lines PAC and PBD are drawn to

rut the other at C and D. Show that CD ir parallel to the

tangent at P.

8 Construct, to the scale, an isosceles triangle with each of

ne equal sides equal to 2 inches, and each base angle double the

vertical angle.

Ele. M. (X)}—-32
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Or, Divide a straight line of length 2 inches into two parts

such that the square on one part may be three times the square

on the other.

( Statement of construction and full, neat traces are to be yuven,

an any one of the above cases, Lut no proof. |

Group B—Co-ordinate Geometry

5. (a) Obtain the distance between two points whose

rectangular cartesian co-ordinates are (x,, y,) and (2, 4).

(b) Prove that the points (2, —2), (9, 4), (5, 7) and \—1, 13

are the successive angular points of a rectangle.

6.(a) Obtain the perpendicular distance fram t!e point

(xy, y1) to the straight line ax + y+ 020.

(6) Find the ortho-centre of the triangle whose angular

points are (2, 7), (—6, 1) amd (4, —5). [Ans. (~-0 49)
927

Group C—Solid Geometry and Mensuration

10. (a) Same as Q. 7(d) Second part of H. S., 1960.

(b) If PA=PB=PO, where P isa point outside the plane

of the triangle ABC, and if PO be drawn perpendicular to the

plane, prove that O is the circum-centre of the triangle 4 BC.

(c) If two straight lines are both perpendicular to a plans,

show that they are parallel.

(d) If the middle points of the adjacent sides of a skew

quadrilateral are joined, prove that the figure so formed is 4

parallelogram.

11. A right circular cylinder and a right ‘circular cone have

equal bases and equal heights. If their curved surfaces are in the

ratio 8 : 5, show that the radius of the base is to the height

as 3: 4.

Or, Asphere of diameter 6 cms. is dropped into a cylindrical

vessel partly filled with water. The diameter of the vessel 1s

12 cms. If the sphere be completely submerged, by how much

will the surface of the water be raised ? (Ans, 1cm.|



Higher Secondary Examination (Compl.)—1963

First Paper

Group A—Algebra

9.(a) Solve the equations :

r+ 3y = 32 | Ans. w=—Ily=1,
2? +972 + 3xry=0 Or z2=—4, ,=2)

(6) If the volume of a cone whose height is 12 inches and

1ase 30 sq. Inches be 120 cubic inches, find the volume of another

.oue whose height is 20 inches and base one square foot, the

solume Of w cone varving a3 the height and the base jointly.

| Ans. 960 cu. in. |

3.4a1 If S be the sum, / the product and F tho sun of the

-tprocals of ~ terms in G. P.:

prove that 2? =(S)"
2}

Group B— Trigonometry

S.(a@) Bame as Q. 10 (a) of H. 8., 1960.

(0) Simplify :

sin (b—C) , sin (('—A) | sin (A— B)
cos B cos C cos C cos A cos A cos B

9.(a) Find the value of 0 between 0° and 360” which satisfy

; Ans. 4) |

‘.6 equation 3 sin"@+ ./3 cos 6+1=4), [Ans. 150°, 2107]

(6) If A+B+C=180", prove that

A B B C CU A_
tan 5 tan 5 t+ tan 5 tan 5 t+ tan 5 tan 5 =],

Second Paper— 1963 (Compl. )

Group A—Plane Geometry

3.(a@} If from any point outside a circle, two secants are

jrawn to the circle, prove that the rectangle contained by the

suyments of one is equal to the rectangle contained by the

ivinents of the other.

(6) ABCD is a quadrilateral inscribed in a circle, and the

diagonal BD bisects 4U ; show that 4B. AD=BC.CD.

4.(a) Draw two circles of radii 1 cm. and 2 cms. with their

‘entres 5 cms: apart, and constract a direct common tangent to

these circles.
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Or, Draw an equilateral triangle each of whose sides is 4 cms.

in length, and then construct a square equal in area 60 thie

triangle.

| Statement of construction and full, neat traces are to be grven

an anu one of the above cases. No proof ts necessaru. |

Group B— Co-ordinate Geometry

5 (a) Same as Q 4 (a) of H.S., 1961.

(d) Show that the line joining (—4, —5' and (9, &

bisects the line joining (2, 1) and .6, 5}.

6. (a) Same as Q. 4 (c) of H. 8., 1961.

b} Eind the equation to the at. ine which passes througi

tho point (— 5, —&) and has e yual intercep$s of opposite signs on

the axes. | Ans. sm y=3

Group C— Solid Geometry & Mensuration

10. How is the angle between two intersecting plan:

defined ? When is a plane said to be perpendicular to anothe

Plane ?

Show that if a straight line is perpendicular to a piano, then

any plane passing through the st. line is perpendicular to that

plane.

Or, If PN be drawn perpendicular to a plane AY from an

outside point /’, and from the foot N of the perpendicular, a line

NM is drawn perpendicular to the st. line AZ in the plane XY,

prove that PM is perpendicular to AB.

41. Two solid copper spheres of radii 1 cm. and 3 cms. ar

melted, and a solid right circular cone of height 7 cms. is formed

of the material. Find the radius of its base. (Ans. 4 cm.

Or, The external length, breaith and height of a closed 103

are 10 cms., 9 cms., 7 cms. respectively, and the total inper

surface is 262 sq. cms. If the walls of the box be uniformly

thick, find the thickness. (Ans. 1 cm.'



Higher Secondary Examination—1964

First Paper

Group A—Algebra

2. (a) Solve the equations :

22 — By = 4 | Ams. w==5, 1 -=3;

1,1_7 or, c=;

x y 10 y= BF |

(b) Given that the illumination from a source of light varies

cuversely as toe syuare of the distance, how much farther from a

‘gndle must a boas, which is uow 8 inches uif, be removed so as

40 recoive just ‘ialf as much light ° [ Ans. &( /&= {) ind

3.la; A man arranges to pay off a debt of £3600 by 40 annual

a3taiments which form aun arithmetical series. When 30 of

hase ostaiments have heon paid, he dies loaving a third of hia

Joop unpeid , find the values of the first instalment.

\ Ans. can 4

7. fa) Given togyy J69~-°9°3175 and logy, 6974>=3'8485,

find the value of 2/QU000 165. ! Ang. °A6974

Group B—Trigonometry

a4) Sameas Q. i0:a' of BH. 8., L960.

9.(¢: Find the values of @ between 0° and 360° which

abisfy the equation 3 (sec? G-+-+tan® ql== 5.

[ Ans. 30°, 150°, 210° 2207 |
(6) Tp d+2+C = 180, prove that

gin (B+: ae) tein v4 adit ata ( A+)
‘ D—- . ('— | : A ~ #B

=4 gin Sin ---- sim ~-- —.
4) ) 3.

wet aaoeh

Second Paper—1964

(sroup A -Plane Geometry

Construct a square ejual in area to a given ractangle.

Or, Construct a regular hexagon about a given circle,

Tra@.é3 of vonsiruccion ondy ure required on either of the avo

WALL UCELONS. |

4 Saqe as Q. 2(a) of H.S., 1962.

inuw ALBC, perpondicalars AP ani BQ are drawn fron A

«ul BG to opposite sides and intersect at O.

Prove that 10.0P -= BO.OYW.
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Group B-—Co-ordinate Geometry

5. Find the co-ordinates of the point which divides the
at line joining the points (21, y,) and (zg, yg) internally in the

ratio m 3 %.

Write down the co-ordinates of the middle point of the st. line

joining the points (7, — 4) and (—5, 6). { Ans. (1, 1)

6. Find the equation of the straight line passing through the

intersection of the st. lines 2a—7y + 11=0 and x-+3y—8= 0, if it

(a) passes through the origin. (Ans. 27a—23y>-(,

(6) is perpendicular to the st. line 2a” — oy + 6= 0.

(Ans. So+2y—-13- 0,

(c) makes equal intercepts on the two axes.

{ Ans. 13824+13y—h0=0 |

Group C— Solid Geometry & Mensuration

id. Clive instanres from the sides and edges of a cube o! :

‘ai parallel plancs, (/) planes perpendicular to one anoti.e:

Co lines parallel to a plane, (@)} lines perpendicular to a plane

Ce) pairs of skow lines.

Or, SameasQ I! of H.S., 1962 (Compl. '.

11. The volume of a right prism is 50 cu.ié and its hase IK ®

trianslo whose sides are 3 ft., 4 ft. and % ft. respectively. I*iuc

he height and the area of the total surface of the prism

| Ans. height= 134 ft., area= 172 sq Tt

Or, Aconical tent is required to accommodate 4 people ,

each person must have 20 8q. ft. of space on the ground and

100 cu. tt. of air to breathe. Find the height and radius of the

tent. { x= 7? |. [ Ans. height=15 ft., radius=-5°05 ft. -

Higher Secondary Examination—1964 (Compl.)

First Paper —Group A—Algebra

2,(a) Solve the equations « J+ fia?
y a 2

zt+y=10

[ Ans. 2=8, y=; or, c=2, y=d |

(o: Assuming that the area of a triangle varies as the altitude

and bace jointly, and that when the altitude is 18 ft. and base


