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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
geries ), 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 a 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 tangents to

two circles (both cases), Construction of regular figures of 3, 4, §
or 6 sides in or about a circle.

Construction of & mean proportional to tiwo 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 out one another in a
straight line and in no point outside if.
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To prove :

1. If a straight line is perpendicular to each of two inter-
socting straight lines at their point of intersection, it iz also
perpendicular to the plane in which they lie.

2. All straight lines drawn perpendicular to a given straight
line at & given point of it are coplanar.

3. If two straight lines are parallel and if ome of them is
perpendicular to & plane, then the other is also perpendicular to
the plane. "

Concept of angle between two pla.nes\ an angle between a
straight line and a plane. Concept of p'arallelism 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 & given ratio ; Area of
8 triangle ; Straight line.

MENSURATION :

Parallelopipeds, Right Circular cones, Prisms and Pyramids
( Expressions without proof, of the surfaces and volumes of these
golids ).

TRIGONOMETRY :

Trigonometrical ratios of an angle: Trigonometrical ratios of
angles associated with e given angle ; Addition and subtraction
formulas ; Transformation of products and sums ; Multiple and
sub-multiple angles.

Note—1It 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 :
1.  Rectangular parallelopiped :

( when a, b, ¢ are its length, breadth ond height )
(i) Area of the surface=2 (ab+bc+ca) sq. units.
(ii) Volume=abc cubic units.
(iii) The diagonal= va?+52+¢c? 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. (@) Right Prism :
(i) Area of side faces (lateral surface)
=perimeter of base X height
(ii) Volume=area of bage X height
{(b) Right Pyramid :
(i) Slant surface=} perimeter of base X slant beigl t,
(ii) Volume= } area of base X height.
(¢) Tetrahedron :
Volume=} area of base X height,
4,  Right circular come :

(If h be the height, » the radius of the base and ! the slant
height)

i) Ares of the slant surface
=4 (circumference of base) X slant height

=3 X 2%r X l=2=r] 8q. units...... (i)
or, =xr Jh¥+,2 8q. units.........(ii)
(ii) Area of the whole surface=xr (I+7) sq. units.
(iii) Volume=}(area of base) X height=}x7?%L cu. units.
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5. Right circular cylinder :
( If r be the radius of the base and % the height )

(i} Area of the curved surface
== gircumference of base X height= 9arh sq. units.
(ii) Area of the whole surface=2xr{h+7) sq. unite.
(iii, Volume= (area of base) X height =272} cu. units,
6. Sphere: (Ifrbeits radius ) -
(i} Area of the surface=477? gq. un&s.

(ii) Volume=#$r® cu. units. \‘

Algebra :

1. [ Arithmetical Progression )
If a be the firet term, ! the last term, b the common differcnce,
7 the number of terms, S the sum :

(i) tp,=a+(n—1).

(i) =g{‘3a+(n—-1)b} or §="a+0)

(i) 1+2+3+...+n=n(n;1),

(iv) 1’+2‘~’+32+e--+n2=’1@i}).

(7) 19420432+ n2={MOFL,

(vi) Arithmetic mean between a, b=3(a+b).

2. [ Geometrical Progression ]
( If @ be the first term, r the common ratio, » the number of
terms, S the sum. )

— =1 (3 _a(1—r) a(r"—1)
@) th=ar"), (i) S = " o1

(iii) Geometric mean between a, b=+ Jab



8.
(i)
(ii)
(i
(iv)
(v)

4.
(it
(§1)
i)
(iv)
(v)

(vi
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[ Pariation ]

If A=< B, then B= 4 and 4™ B™ and 4C< BC.
If A« B and Bx C, then 4 < C.

It 4o BC, then Bccg and cacﬁ.
If Ac C and Bec G, then (44 B)ec C and ABxC%,

If 4B and CocD, then AC« BD and gocg.

[ Logarithm ]

log ,(MN " =log, M +log, N
log, 2 =log . M —log, N

N
log . M"=mn log M
log,M==1og, M Xlog.b
log, 1=0

log,a=1.

Trigonometry :

1.

gin 15°= "/3,-1, cos 15°=~‘-/~§~j:-!,tan 15°=9-- J3;

2./9 2.2
gin 18°=J(/B—1), cos 18°=} V1042 /5 ;
sin 36°=} ~/10—2./5, cos 36°=}( /B+1);
sin 54°=3( VB+1), cos 54°=} V10--2 /5 ;
sin 72°=} ~/10+2 /55 cos 78°=}(/B—1);
WJ3+1 J3-1

9 /2 2.2’

sin 120°= 54—3, cos 120°=—3, tan 120°=— /3 ;

gin 75°= , cos 75°=

tan 75°=2+4+ J/3;

sin 180°=0, cos 180°=—1, tan 180°=0;
gin 970°=—1, cos 370°=0, tan 270°= ;
gin 860°=0, oos 360°=1, tan 360°=0.
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2. sin (—8)= —sin 9, cos(—6)=cos 6, tan (—0)=—tan 0 ;

sin (90°+9)=oco0s 6, 008 (90°+9)= Fsin 0,
tan (90°4 6)= Feot 6.
sin (180°+9)= Fein 5 ; cos (180°+ 6)= —cos 6,

tan (180°+6)= +tan 6.
sin (270°+6)= —cos 6, cos (270°+ 6)== +sin 0,
tan (270°+0)= F cot 6.
sin (360° 1 6)= +sin 6, cos (360°4-6)=cos 8,
tan (360°+0)= 1+ tan 6.

gine all
< (positive) i (positive) z
tan } cos
(positive) i, (positive)
Yy

3. sin (44-B)=sin 4 cos B+cos 4 sin B.
cos (A+B)=cos 4 cos B¥sin 4 sin B
tan 4t tan B
1+tan 4 tan B
cot B cot A+F1
cot (41 B)= oot Bcot 4’
tan (44+B+0C)
— tan 4 +tan B+tan C—tan 4 tan B tan C
1~ tan B tan C—tan C tan 4—tan 4 tan B
4. 2sin 4 cos B=sin (4+B)+sin (4—B).
2 cos 4 sin B=sin (4+ B)—sin (4—B).
2 cos 4 cos B=cos (4+ B)+cos (4— B).
2 sin 4 sin B=cos (4—B)—cos (4 + B).

tan (4 +B)=

5. sin C+4sin D=2 gin ¢+D cos ¢—D.

2 2 '’
sin C— gin D=2 cos CHQD sin 0;‘0 2
cos C+cos D=2 cos C;D co8 0;D ;

co8 C—cos D=9 sin q—.-;fl-) sin D;G.
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6. sin (44 B)sin (A—B)=sin® 4 —sin® B
=cos? B—cos? 4
008 (44 B) cos (A—B)=cos? 4—sin®B
=cos? B—sin®4.
?. #in 84=2 sin 4 oos A.
008 24=cos® 4~—sin® 4=2 cos® 4—1=1 -2 sin? 4.
tan 84=20BA o, 2A=9%'ii:i’1.

—_ 2
14cos 24=12 cos A} ton

C 2 A__L 008 24
1—oc0s 24=2 gin® 4J

1+cos 24°
. __2tan 4 1—tan?® 4
sin 24 T+tan® 4 @ 4= 1+4tan® 4~

8. sin 34=3 gin 4—4 sin® 4
008 34=4 cos® 4—3 cos 4.

8 tan 4— tn.n A oot® 4—3 cot 4
=288 477LAR £ g4=22_£7
tan 34 1—3tan® 4 ,cot 34 3 oot® A—

. [}
9. #in 6=29 sin g cos 3,

. 6
c0s 0= cos? g-—sin“ g=2 cos? g-—1=1-2 sin? 3
2 tan? cot? 5 —1
tan 6:==— ‘i- . cot 6= : %
1—tan? g 2 cob g
2 tan_e l—tan’g
gin =—— 2, cog 0= = ;
1+tan? 6 1+4tan®
3 )
6
1+cos =2 0052 2 banﬂg—-l cos 6
1—cos 6=2 sin? § 1+cos 6

10. 1{ A+B+C=x, we have the following results
(@) sin A+sin B+sin C=4 cos §4 cos 3B cos §C.
() cos A+ cos B+ocos C=1+4 sin } 4 sin §B sin 3C.
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[¢) tan A+tan B+tan C= tan 4 tan B tan C.

(d) sin 24 +sin 2B +sin 2C=4 sin 4 sin B sin C.

{e) o0s 34+ cos 2B+cos 3C=—4 cos 4 cos B cos C—1.
(f) tan 24+tan 2B+tan 2C=tan 34 tan 3B tan 2C.
(g) sin% A+4sin? B+sin?C=2+2 cos 4 cos B cos C.
(h) 0082 A+cos® B+cos? C=1-—3 cos 4 cos B cos C.
(i) cot B cot C+cot C cot 4+cob 4 cot B=1.

(7) sin§+sin g-l—sin g

=144 gin B+ C gin 614 ;, 4+3B

4 4 4

A B (8]
(k) cos 5t 008 §+cos 5
B+Oc C+4 A4+B

=4 k-4
€08 == 00§ ~—— 008 =
() ta.ng fan %+ta.n % tan %+ban g tan I—;= 1.

A B C_ A B C
(m) cot 9+00t §+cot§——cot 3 cot 3 cot; 3

Co-ordinate Geometry

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

(i) the distance Pa&= Nz, —23)2+(y;—y2)®

{ii)* (@) if P@is divided internally ab the pt. (z, y) in she

mzotnzy _mys+ny,

ratio m : n, then =
mtn VT mtn

(6) if Fa is divided externally, then

N e CA R v___mw. TRy
n—n m—n

£

(¢) the middle point of P is (’il—';—z?-. ’LL:;—V.Q)
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2. (a) Area of a triangle with (2, yy), (2, y3) and (z3, y3)
ag vertices =}z, (vo —vs)+2a(ys—v1) +esly1 —vs)k.
() Co-ordinates of the centroid of the above triangle are
{3lzy +2g+23), 3w +ve s
(6) Conditions for collinearity of 3 points (zy, ¥,), (¢g, vq)
and (23, ¥3) i8 (2,y2 — 2oy 1)+ 22y s —23ya) +(23y1 —2,5)=0.
8. (i) Equation of a st. line parallel to z-axis is y=5.
fii) " " " ” y-axis is z=a.
(iii) Equation of z-axis is y =0 and that of y-axis is z =0,
4. General equation of s sb. line is az +by +c¢=0.

Equation of a st. line in standard forms ¢
(i) Intercept form is Z+g=1.

{ii) Gradient or m form is y=mz + c.

‘iii) Perpendicular or normal form is & cos 8+y sin 6=p

(iv) Through two points form is y—y,=:’_:‘(m—z,).
22

6. If (z, y) be the pt. of intersection of two lines
ayz+biy+c;=0 and asz+ boy+cy=0, then
pg=t1027bscr _C185—CoBy
@103 —asb,’ aybg—agh;
8. Condition for concurrence of three lines 012+ byy+ey =0,
ag2+boy+ce=0 and agz+bgy+c3=0is
a3(by0g —bgey) +bs(e1ag—csaq)+e;(a1b3—agb;)=0.

7. (i) The angle (6) between the lines y=m;z+c1,

-1 ™17 ™3 (the acute angle or the obtuse
14+mymg

is found according as the value is positive or negative).
(ii) The angle (6) between the lines a,2+b,y+¢,=0 and

y=mgx+cy is 6=tan

= -1 albg—agb,
a.$+bgﬂ+09=0 is f=tan ala,+blb,'
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8. Conditions for two lines being parallel ;

(i) m,=msg (ie. gradients equal), (ii) :~1=%’1

2 Og
9. Conditions for two lines being perpendicular :
6] mymg=—1, (ii) 6169 +b1b9=0,

10. The equations of the bisectors of the angle between the
linee ayz+b,y +¢;=0 and agz+bgy+co=0 are
a1 z+byy+e, =iagz+b&v_:‘t92'
Nad+b2 Vad+b3 ,
11. The length of the perpendicular from the p§ (21, ¥1)

(i) to the st. line az+dy+c=0 is + awl%-{-c
va?

’

(ii) %0 the st. line 2 cos 64y sin 6=p
is 2y cos 64y, sin 0—p.
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2 *fifafs

3 av1 form ©uefd oAaB, CRPS, OASC, OBRC, BRPG &
AGPS. :
TS 07, 2% ‘@ TH 3| @Y WK |

WS 3 AT SASfE wial AAAT (PF BT WS 31 @A
(volume ) 3w | vATAY Foafd afwl Az | cwageay qtw) g¥f6 |
WS4, T T OFLF R (FTTAT 3 9907 @t FfHrs oy )

WA 9, (FIF NITOWAT 0HGJ @ 9FT, &Y b 9TF AR THS

c. S c9IF|
a -~ c P wS43, i
e A (@) wigeway — wAefFy
5 e L% CwaTN :
8 a =(2ab +2bc+2pa) f azs
fcmaz 3 =2(ab+bc+ca) 3t €7 |

(b) =AY TATH
=7 T X THI|= 4 X &y X T 1
=abc 4 9% |
(c) it [ fo@ 3 ] oP, swiwswcag ¢
orP?=0@24Pa% [ v coar=1AxFid ]
=0A%+AQ2+pal [ 0 LoAa=1 ANFiY ]
=a%+b%+c2,
F(= Ja?+b% +c* = VP +eg® + Twl? |
5. 3% wiTeway SAefF afrem @ aw Boiz opd, @g e
THS| T 2, G SERF 9 (cube ) qq |

Bgix e, &g o TH| AT écC s
a WY 93 LA R P
() wer wwefds  cwzwn a
=2a%+42a%+2a%2=6a% 3If @¥F | o
. ——a “
(ii) WRACPY WP =aXaXa 2
=q% I 4T | 8 r
fom A 4

(iii) I I(= V352=a /3 Y €3F
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Sriwente 1

®%l. 1. Find the area of the whole surface, the volume

and the diagoqal of a rectangular solid whose dimensions are
4 yds.,, 1 yd.1£t.and 3 ft.

[ v wigeway qtatefd sttwd o, 1o 1 3.8 3 35 wigw
SAAYRI AT, e 9k I G 371 ]
WA (Y (a)=4 1.=127F, eg(b)=1% 1lg=4T%.
@ TH1 (c)=3 75 |
Befy waAyzy ovawa =2(ab+bc+ca)
=2(12x44+4x3+3%12) 3f £.=192 af g5 |
Bzl WIA=abc=12 §.X 4 5. X3 §.=144 5 |
Bia 3= Va* +b¥+c?= J1234+4%43% g5= /169 T
=13 ¥ |
BW\. 2. Find the area of the whole surface, the volume
and the diagonal of a cube, each edge of which is 7 cm.

[ 93 wFy atord wiv 7 Wb 8t By smares,
<377 @ 39 fadfy 331 ]
AR AR A = 6a? =6 X 723 . fa.=294 3f L.fi, |
OziT e =a®=(7)3 91 ¢ f.=343 57 GBI |
Btz o= 3a= J3x 7 O f.=7 J3 cafBfibra 1
B¥1. 3. What is the length of the edge of a cube of
-which the total area of the surfaces is 346'56 sq. cm. ¢
[C.U. 1956 ]
[ I TIT MASER ovawy At 34656 1 AWAG ;
Brig e G IS 7]
A 37, TINT 27 AR W =a 1. . 1
Bty Angen=6a® 3f (1. I,
6a?=346'56 3 a1, fa.

3, a2=§16(3'—5£’ af 1. @.=5776 3 ¢a. .,

a= 5776 (. f.=76 cx. .
o e« =76 cifdfEs
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®¥\. 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.

[ @3f WFT SNSRI (TN 7 UF T T WIS IS WTF |
BT A oy 3 7 ]

YA 3 WiTg ¥, WIBT SAYPT ovawa TS @I Bely
WFQ UG UFF | AW 7, O T 0T @ 9IF |

@A, YT AXASAT FaF=6a? I uaF

€3 BT WFN=a® & 9IF| .. ad=6ad, .. a=6.

w9y @I AN =6 G @33

B 5. @Ff5 wanteicy 2433 agh wa 4w | w7 @B R
wAfaf™E 93t 4 35 4 2 AT wART Bxw 4 wd W e | Fa Ny
AR T IS 7 [C.U.”10]

feS1y wAtYiy WS =243 T T. X4=975 % 35 |

TR AERSI=4 T, 4 =12 75 |

oo O AR TR v =wiged - A

=(975+3%) afgb=27p2 3sf 5. =225 3:f b |

ety feft = V225 %.=15 ¥ |
®¥l. 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.

[ «aff StawqeT AatefE wgtte 4 : 3 & 2 @3 Selq TR
onawd 1300 3f B RG | O3ty watef a3 1]

QU WIASYLAT YT, % @ THOY wyo=4:3:2,

qoaRk, G ¥ 4a 1. . %9, 9A &% 3a . A, 4R Twy
2a cu. f3. 28 |

@B, AN FATA=2(4a X 3a+4a X 2a+3ax 2a)a.¢i.f.
=524% 37 ¢a. f,,
& 52a2=13003.c7.f%. (NFN), A, a2=253.C1.[,, .. a=5@.[/. |
o fufs =5 oufil. X 4=20 1., ev=5 .. x 3=15 G &
€3 THe1=5 1. fi. x2=10 ¢71. fabty
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8W\. 7. Three cubes of metal whose edges are 3,4 and 5
inches respectively are melted and formed into a single cube, .
show that the edge of the new cube will be 6 inches. [P.TU.]

[eteffTe Reafd waray wigef wra 3,4 ¢ 58 | Beifpne
AR} @3 TTF RIS 331 27 | cvete ox o IBTAAOR 1)

2%% T3¥F feafy s wawa={(3)3 +(4)® +(5)%} = &

=216 %7 ¥f# |
qOR, A WIBT =216 77 g3,
Briz (&SR )3=216 v &R
S8 fafi eteR=Y216 8.=Y6x6x6 E.=6%f% |
8%i. 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 7B N9, 24 75 @M% ¢ 18 TH T (FiIq WIT MNYT IS JTIW
i R LR CE SRR
eI A A €9, DS paff @ 137 IR At TR |
@wtd, 7= JaZ+b%+c? ; 4 a=30%.,b=24%.,c=18%. |
iy qreg = ~/30%+242+182 %.= ~/1800 ¥.
=30 2 T = 4242 %5 (@f¥ ) |
B¥l. 9. A closed box which externally measures 16 in.
long, 12 in. broad and 8 in. high, is made of wood half an

inch thick. Find the cost of painting its inner surface at
1 a. 6p. per sq. ft.

[ w3ff slwalges sidy atew afesn 09, o e Two
i 16, 12 ¢ 8 ¥f% wxe Boty 315 W3R o7 | afe afEs
1 w1, 6 #i% fZaite iy fowaf 72 Ffirs 3 1 @B 7]

I oF § e o4 geuty by fowrmm fren amtefn
arerFfe 1 8.x2 3 1 ¥ afdmi s R |
ooy fires =158, ag=11%, 9 t5e|=7 &,
fesras Mo =2(15x 11+11x 74+15x 7) af &,
=694 3f &= 444 256 |
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v« g wws=4§ =i,

s faufr was=3 Wi X §34=34" wI.=7 wiq} 2§ N |

[ @ay 2 A sr3al 1 ifs fowiay Ewel § Bfe 372X,
w7 qarefa 1 e I RS | ]

8%). 10. A school room is to be built to accommodate 70
children, so as to allow 8} sq. ft. at floor and 110} cubic ft.

of space for each child ; if the room be 34 ft. long, what must
be its breadth and height ?

[70 w ghwz &3 @39 @35 F797 faftq Ffas ltim TR ATSIF
elta v 8) 2gh (W € 1103 wgh {IE T wWhy g
34 §5 20 TEIT @%@ TH] IS 2R 7] ¢

2% AUTTT WY 8} 1f ¥ cawx Ay,

RafT (T cvavea=_8} 3 ¥, x70=595 3 %.

AT =34 7B, .. Byt faufy ag=27% §.=i7% %5 )
w1317, 2TSTF ATFT WY 1105 ¥ TH A @T WA Ao,

w7 @ra=110} %7 . X70=7735 99 ¥,

3% Bgl7 iT=34 7. ok Ag=32 §.,

fardfy Beow="173%¢ $6=13 35 |
8%!. 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.El]

[ 17 wiawRran wafeg cinefma oG weiws 36, 75 ¢ 80 Efe
BT i WAy 1A I (e ) fafu 391 ]
ity wigeway watefr 368, 758,80 8. ;
AFT AP =NISLAT GATN=36X75% 80 ¥ L.
TAFY @tfBdY (Y )=2/36x 75x 80 L.
=8/35 x4 x5° &.=3X4%X5 ¢ =60 &f% |
®¥). 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.]



ST € 3 7

[ «3f whastatz wntyieaz 6 100 35 & &% 64 TB1
AT RN (cross-section) 2 e 3f wierz oy frmt w5ty 39
QU w23 FfAea 8 Th Ty Buirs 2 35 T ooy v 7 )

wetaiead o =100 35 @iz @ig=64 35 |
8 wh1y Beits 2 35 N7 way @y FfRany,

S @ urAg WEA=100% 64 X 2 ¥ .= 12800 ¥ 5 |

W 1 9By Bers 12§00 3y 1600 W 35 @A eat IW |
@ o fewl wa @3 I SiEly @wmT  ( cross-section )
=28 x2¥=43f&.= = q’fft

afe ebtn TS (160045 5 3l HOYSE 7%a 3y
19 A U o @t T |

Exercise 1

1. Find the total surface, the volume and the diagonal of
a rectangular solid whose dimensions are 3 ft., 2 ft. and 4 ft.

[ @ wiaoway ), o e we! wiww 3 35, 2 35 © 4 36
SHEIT ANASIAT CHTF, TF7 8 I F 7 ]

2. Find the whole surface, the volume and the diagonal
of a cube whose edge is 5 cms. )

[ wsf satzy ersie g 5 RRER W Txr waefw
cvage, wea e 39 4y 371 ]

8. Find the total surface and the volume of a cube whose
diagonal measures 3 /8 cms.

[ @3f® watzr 3 343 @R ; Bgz wwawy e wwqwa
fafa331]

4. What is the length of the edge of a cube whose total
surface is 37'5 sq. ft. ?

[ Ty sagemy cxawa 37°5 PRs Sigh «ifed
WG Ie)

5. The dimensions of a rectangular solid are 8, 6 and
5 c¢ms., find its total surface. v/

@3} wiyewy el 8,6 €5 cvﬁﬁth | Bzt enefw

it «AfFae fdfa 330 ]
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6. The diagonal of a cube is 30 inches ; what is the solid
content ? [S. A1

[ 3 9733 39 30 ¥fe Sigiy v 39 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]

(93P STaSRy Tiut ey wgois 5 3 2 2 Wt BRI ARA Y
%3t 558 a¥gfe | Betz Awtela fady $31]

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.,
4 in. and 1 ft. respectively. Find the edge of t\‘pe first cube.

[ @33 gqeaa wer o seiacy 3 &%, 4 8% € 1 16 wialR M@ feaf
WF Y AN QFR AR AXT | @l w3 AW W IO )

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.

[ afizrr gfafifad wafh wwexaa anasa 506 37 T6 41 THS)
635 ; Baiv vy e &g ffa 331 ]

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

and thickness are 9, 4} and 3 inches, will be required to

build a wall of which the length, height and thickness are 72,
8 and 13 ft [R.E.]

v [1f§ @rerF BB W91, @% 8 @¢ (thickness ) @Y
9, 4} @ 3 8% vy, 772 T NG, 8 ¥ ew e 13 T AF a3l
atoTT fAfte e aa9 oo 85 At 7

11. A closed box, which externally measures 53 ft. long,

4% ft. wide and 5} ft. high, is made of wood 1 inch thick.
Find the cost of painting its inner surface at 9 pies per sq. ft.

[ «3f5 staige W7 foqee aifkws o, g e Iwd
WET 51 5, 43 35 85 W en Sir sts 1 8 o451 &fS
2fges 9 1% fRoitee Berm fevan-onefd 2 3fjrs v g e&ua? |

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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[ a7 &P o7 SRS slaatfagy «s® awy Afkew oG,
@7 @ BT T 2 75 10 B, 2%, 52615 73% 1 ¥
e ——
wEey ¥ 4R BT 9T I ¥ 1 5 an”ﬁmnw ]

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 Rt N, 12 o & 9f. 5% F7 WIT WY ¥
6T AT 70 WolT 371 Wy 7 )

13. (a) @3f wivswaT g, @y e 31 TiHE 48 fa., 16 .
852 fitrR 1 Tetz Twel fAdy 371

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.

[ aet@ex 5,4 ¢ 376 trRfE e spfafis wa saten
433 A wArF AR F31 g% 1 Bty w7 2 )

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 lbs., and when filled with sand 100 lbs. Find
the weight of a cubic inch of wood and that of sand. [S. A.]

[ @36 wneish atdr ItEw ARG WG, o4 8 TwS
i@ 18 fe, 10 &fe @ 6 2fF «x Teir S Wy 3 o471 i
FrwB e 15 Atbe ax fAsd elra Tl ewq 23 100 e |
«F 2R itdy 6 3T swma 3w 7 )

16. If a 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.]

[ @3f0 SATT ATOTF ¢IIT GG a TEA, @ANid 37 ¢ By
2U9TF AT IR G a W2 @R WTFRT I WG 2 3. ]

17, A reservoir is 24 ft. 8 in. long by 12 ft. 9in, wide ;
find how many cubic feet of witer must be drawn off to
make the surface sink 1 ft. [S.A]

[ 24 5 8 22 N 12 35 9 B eim watyly oS IS W
75 wa giaw alear Beiw waee 1 35 iffnd 3R 7 ]
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18, A cistern is filled in 3} 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.]

[32f 2fe ewmrfaf @ sl qrrr fesa fim w5164 11EA
@ WA s IRA 3y Wiy I watiaer wand I
vy wiaew 3w 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, 41 and 3 in.
respectively. [ . U. '35 ]

[@af 120 35 <7 e 90 ¥5 eRf3 wyste(r. AMaF
fafin 6 35 T @ 9 Bfe 947 936 &tdhz fastd Ffics 9 &R ey,
4} ¥ ety 6 3 3P quffR 3valF 85 aifra 7]

20. The length of a cistern, 10§ ft. deep, is twice its
breadth and it holds 37} 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]

[ 10} g5 o1t @3l watqiag 7 enwy fesd @k Bois
373 B9 WA 4| 9F WAWS WA €W 1000 wi%H g¥ea, &
eIyt LYl @ &g 3T 7 ]

Prism ( r@t@j{)

2. e Awes wal @Re www afF elwwa 2f (ends)
ANIGAI @ 7EAN ¢ 43 A{SAAz ( side faces ) FREF &7,
7 Beiew faey 3w |

5 a7y forw wive faw By @3 aan ABCDE @3t w7 @38
&tgsA abcde ; @8 v FEH 74T @i ey sk Ifew Ay
ABba, BCch, Cedp @of® waefars -Betn oifem | o
sifenefa At |



fewy 1t

o atweaefy fagw, SYEW I wWEE WS AT @R
orEAlty Bety fagw felwy ( triangular prism ), 53§ @ feay,
&gl Aty o7 )

fawaft 1 efgsEa Tt retmiy gt sieie faama gf
(base ) 3t | fotw ABCDE wwfE farertag §f¥ |

faemm etwed @7 2w ax v
Bera Tw! A |

@ifS g8 offon @ RPN wF I S P
G AN AR ( side edge ) b
A

a faewmy fzifedef eigeay
By aw ey oiehw ww fewy ( Right
prism ) AE 1 Y uF fere 7 fedw A ¢
fif'\!{( oblique prism ) 3Ce | 8

[EEE N

7% fzeian  Aifonefd =iysrsa g3 e A¥eifGInT Tely
B! A1 gF | (3 (I Fow g vy el s 71

[@R® : wiwew @36 av faw ]

aff Ay faemy Tmol b @IF @
etesy Azef@y W g, b, ¢, d--9TFF

7Y, S
(@) a7 fasmR Atfsnnyces (rFasn
a4 =ah+bh+ch+dh+--
fom a6 =(a+b+c+d+-)h

=@ SAT Az X Twow |
(b) oY fRlY (A CIN=RGSINA (HHIH X THS] |



Pyramid ( fozifae)

8. ¥y muqetnl @¥S @ Az sfea® @b v I
amafE ovw @ Y AP
wrefn @ gfiorm @ @A
fires RAfFT atgaq ARER
Ffen fagw sigits frifie
( pyramid ) Tta 1

wsar, fRificss  etgeafs
o3t fagw, sggw \431 TGS €32
e rfomef IfeoAm AxAe
fage 1 fom 7 e

atgenliers Pratfirer $ff (base ) < fagwefds Atz
AsfFHr Frifices NE (vertex)
@ Tl A zqe gy By
¥ 77T E217 THI| ( height )
M Tl efs w3B fagm
AL R I@ HE AAA-
QUtF AR e |

fi  fatfices A€ oo
T By wfFe aw gfin cow
(wdi} Bty =ifigres 31 wwytan
w5 ) T4l w3, 3 @ fagifew
Y fo3ifa® (right pyramid) fogr 12 8
wwt fou 8 oy 1 aw Fratfiey gfifs wiws it asfowa 28 Sera
% eqrs @S Axfs gfig s fess cprlRgre ffw o)

o3 oz fatfice ol xan ovw igns regular ( 33w ) frifie
1 7% Prrifie Arfonefd wdax aafeaie fage 21 |

YN w3y Prifivels fefs frifie g w9 oy

<€ fraifiten AS Qo elfwstar 1 3tq I1ET ©og av Bifice @8
797 (843 V%S ( slant height ) 31 |

(@252 10 7¥3 f5ww Po Matfirey Bwel et Pk Bgia fo4a
THS| |« ]
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cu Pratficey g @l fagw S1%ics GFWAF ( tetrahedron )
e 1 BT g Anare fagw w& — P
BzitF ¥ 5¢8A%F (right tetra-
hedron ) 3A |

syeAEy sifafs ©=, iR
€ e w1ff etfed e )

T 53BAFT 5 SR At
© Alg fags izt regular
31 AT 5YBAF A | [EC

Tfi @ Pratfices gfiw atesf™@a 0@ a, b, ¢, - 97T
T o FRifines Bwol b waT aa2 T TwSl | €3F 7Y, W

(@) a7 frtfites dAifoneny
CHIHTN
=Jal4+3bl+dcl4+3dl+
=3a+b+c+d+--)
=gfig WAk x oz Twei |
() fatfirer Taen=Afea-
o7 cvaea+ghg orawe |
(c) =% Pratficey qwen
foaar 10 =} x gfiy crawa x T |
Betezerwien 2
8wy 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 cofafista 8w @3S av-faw i gfi 3 of . aefifae
agf Asare fagw | By AifeAeAY (vaTa ¥ 7 ]
TS Atfenefy crava =gy AR x Tw)
wittq oY AR =7t fagefy 4RAT=3 coff fi.x3
=9 cofi fi. 932 THSI1=12 (sfF fI5i7 |
Rudy Aoz crawa=9 efifi. x 12 csffa,
=108 3+ cefAfibiz
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®Wl. 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.

[ c*17 20 . . &% av-faw i g @36 fagw | fagwhe
teef@ 17 & fi, 25 of. fi. e 28 @ bR g fawafy
AT IS 7 ]

@i gfR-frguBy TR (s)=3(28+25+17) cx. .

=35 BT ;
Bz cvawA= Js(s—a)(s—b)(s—c) 3 . fa,
= J35(35—28)(35—25)(35—17) 3T cn. R,
= J35x7x10x 18 3f ¢x. f. |
= J5TX6T X 7% afcn.R.=2103 . b |
77 fore qB7 TATa = atgen 31 gy ovaw x Ews!
=210 3 ¢#. fit. x 20 o1, f1.=4200 & ¢3.5. |
%! 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]

[ #4363 8 Bk T% Av-femmm g aFf wafeate fagw: @

fagres AT AT e FH 5 TR © wF 3t 6 3% N B
forw (57 e @ Aifeag Afaat ffa 231 )

Tafeate frgres A w¥es gz oy av biffe el ghiee
sxfeufes 3131 W 39, @ a9 A

h2=(52—-(3)2=16, .. h=4;

ok fagafts Twei=4 &fe |

fagas cvawa=4 x g x Twef

=1x68x48=122f§R

ay-feiw Be wawa=12 3f . X8 %.=96 wigf?,

R Beiy Aifenefiy crava=gfw Afimia x Ewe
=5+5+6) 2. x8 =128 3 §f% |

(@R 3 @ity wafeatE Rgwd cvama= Vs(s—a)s—b)(s—c)
&% T Atgicge fAdy st ]
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®Wl. 4. The base of a right prism, 10 inches high, is an
equilateral triangle on a side of 8 inches ; find the volume of
the prism.

[R 10 ¥ Tw av-faaian gfi 8 &f® g ash
ARqre fagw | fow (57 wawe Gfr 991 ]

waiY fagred Cﬂ$ﬂ=—‘£—§a’ [ a fargrem 3te «fR ]

aeied fare By ghiT crawn= “/3 %82 3. §.=16 J/3 3.8.

S B fdfy A =gfin mwax@wm
=163 37 x 10 £.=160 /3 57 &f# |
®B¢1. 5. The volume of a right prism, is 330 c. 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.

[fge gfifaf@ catq an fagmy wawss 330 w1 clfsR
o) @ faglen refHg Wy 5, 12 € 13 ot fae Bz
THT| @ AALSIAT CFATH F'S 7 ]

QUi Ryl BiE ¢x 524+122=169=132,
fargafs AP wae Aty e 5 cufi. e 12 Gifa. |
faw o gfiw cvawa=3x 12x5 3.1 =30 af aifi. |

9T 330 % ¢ fa.
antd, fafo @m‘_vzﬁ: :Tﬁ 307 oL ‘=11 cifi. |

wiatz, g AfENa=(5+12+13) ¢i. f.=30 c. i,
S Afenefmy ovaen=30 . fi. X 11 (1. f.=330 3, .3,
oo faeafy maea-Rme==ifenef  rava+awes
@7 ovaw=(330 3. 1. N +30 . . fi. x2)=390 3f A fai. 1

[WREy: watta fagels Fifa= Vs(s—ajs—b)(s—c) ¢ x&@
qres fagafy FifA fids 731 32S 1 wWive Ay, @M Aaares
Afes Aifoneliy v 52F atestaz R B W elrwe
& fafaw gfis feee 1]
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@71l 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.

[ @3f® 77 farw oy gff wah 737 7ggw e Bziw sAifemefay
cwvarea 882 aof i, fibiz e ¥l 14 o, B1T 1 gy aiewy ateq
WIS ]

I 79, g AT G a o7 R
fere f8 rfenelin teamna=gfig 4R x Twl
=7a%14 3f . . =68z 3f 1. .

S 98a=882( NFR), .. a=8iE=9,

o giE eterF e =9 R | ‘

®&. 7. The base of a right prism, 5.3 ft. high, is a
regular hexagon whose side is 6 fr. Find its volume.

[ c#ta oy-fera g B%31 5 3 35 @ 3fi 6 76 IR axf
T g® | fRw ey wawa Ay 391 ]

it gfiff e TR, TeIk B crAwa 6 7B AR
wif} waarE fRaguea cvaws Awid |

R L RE-LACLRSE | cwrrar=%" X 62 x 631 g5

=54 3 35f b
S Bty wATn =gz cwawn x S|
=54 /3 3 $.x5 /3 £.=810 %AFH |

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

[ 10 "B T 317 av-fewma gt @3 fififens aiq
waigale e 7 L fi. @13 o fi. N9 e @ AwEm Wy
A 8 ¢, btz | faw iy wea vt )

gffoma cvaws

=} X AT AT AAR X ¥ 3%
=1(7+13)x 8 35f ¢i. f.=80 3 ¢a. fabta
s fewafs ra=gR orawa x T
=80 3f 1. fil. x 10 31, f4.=800 &7 =1, f. 1
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[ Pyramid ]

®Wl. 9. The base of a right pyramid, 6 inches high, isam
equilateral triangle of side 4 inches. Find its volume and
the area of the side faces,

[ «3f 6 2f® % v Frifices g 4 e R smat
fagw | @ Pigifiwes @ e wag oivon AfFaty fafa 371 ]
T I AT, Fraifiwes P A« Asc Aty fagef gfi)
ADLEC &&1% AD faguws 373t | T 37 0, ABC gy onsa |
PO, ABC A®(7T BT 9% |
S, PO, AD TYTR{Y 897 7Y |
T 371 °i ¥, PD=] 432 PO=Ah,

h=62%f2 B . A
a¢q AD?=AB% —BD? 5<0
=42-22=16—4=12, rd
oo-—v}w—-z—g—s = 2 tﬁu

o l’-h’+oo’—(36+§) vf T.=1}2318,
i 1_\/1123. 4 tr’

 Pratfivey =3 qﬁa cnaTa X B
=1 xX3EX4%X2/3%6 % §.=8 /3 5 &f# |
SRR cwara =1} x A1 x fedz Tww

__1x12x4~’7 f g.=8 /31af &

Bl io. 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 o®fitty af gRfft @I av Frifiter Iww

15 e figta | Ogiy o wnefay cwawe o wwy Adfy 371 ]
i g ol asfowa AscD wat BT €T A 16 ¢, B
T F7 AC, BD I9%% O fAqrs A3~ (77 Ffuitg wk orPLAB;
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gl op, ABLF ATNYFeS FfAAE, R oP=AP=8 (1. fi.|
ﬁﬂﬁr@'ﬁ %W=—‘15 . fa. 3
fraifirey Rz 3wl = J/§¥+15° 1. =17 . K,
Bzt fota snefay cwawa=§ x 4fafa) x ¢ Twe
=} x(16 @. fi. X 4) X 17 7. =544 3f AWFBI |
w7, By WA=} X g7 cvawa X T
=3 x (16X 16) 3°f cn. fa. x 15 1. fx.
=1280 ¥ GBI |

®Wl. 11. Determine the volume of a pyramid whose
height is 10 4/7 ft. and which stands on a triangle of sides
16 ft., 11 ft. and 9 ft. \[ C.U.'41]
[ w3l frgrwy teaw 16 75, 11 ¥ e 9 ¥H | Bglw B
watia 10 J7 5 T Praifites wra 3s 7 ]
fargufa szl s=3(16+11+9) £.=18 5 |
s Bein erama= Ws(s—a)s—b)s—c) I %.
= JIS[AI8—16)18—11)18=9) I %
= JI8%x2x7x9 3f £.=18 7 3fs6 |
fAuf wawn=3 x gfix craFa x Two|
=} %18 y7 3f $6x 10 7 ¥
=60X7 T ¥5=420 ¥A%5 |

®wl. 12. A right 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 75 qreRMR a-fiats gRx B4z vemmaia «ah av Patfiver
WEA 576 W6 230 By THS| IS 7 ]

ot Prifites gfin ovam=12x12 3f =144 2f g,
AR BT AFA=576 TATH |

fiefs Bwwi=_o____ STOLE
1 Ixgfgovasn Ixl4da . 25
Wi 13, A pyramid on a square base has four equilateral

triangles for its four other faces, each edge being 20 ft.;
find the volume. [{S.A.]
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[ «¥® Pratfice gfit aah afovm @ Bty Wi SIRE o
StRf amare fagw | Rigweln acers T1E 20 %5 qea Fratficen
o fadfy #71 ]

UG G cvaFa =20 ¥.% 20 §.=400 3%5 |

awted, Pratfaces Bwet A Ffics ez | == 39, Fatfivey
g ABcD it e A€ P Ry | fi Ac © BD Ff¥ O fRare
71T CR¥ I, O PO fA3ifirey Twel 28eq |

TA Y, OELAB YN OE=AE=}AB=3X20 %.=10 75 |
a4, OEP «3IF TAMHIA fagw, Boiw PE Ie=avs HAlE

fagewa Swer=L2x 20 $5=10 3 %5 |

PO®=pE? — 0E®=(10 /3)?—10%=200,
S PO= /200 T =10 V2 75 |
L Prafives wen=3 x gty cvama X Bwst

=3%400 3f £.x10 v2 %.= ﬂoﬁ "

=1885'6 qA%5 ( wiAx ) |

®wl. 14. The faces of a tetrahedron are four equal
equilateral triangles, find the area of the faces of the
tetrahedron, if the length of a side of each triangle is 4 ft.
Find also the volume of the tetrahedron. (C.U.’38]

[ @3fs sy oo 5ififf w¢aw wwrE fagw) & g
€T I 4 35 WA eI (waATa R SPRAFHT T
FO AT ]

U sgEAFfY o6y Twei=4 76 ERMR awate fagren

THS|= £a=—x4§-—2./3 5 |

By Arfenelim crava=4 x gfiw afma x otz Sww
=}x12E. X2 V3 %=12/3 3f %5

o Bty g cwave = “—? a? [ a fargees 3te ]
= -“i—sx 16 af ¥5=4 J3 T¥b |
2 Fekr maerer cwama =(12 v3+4 V3) TE.=16 3 3186



20 ‘ afififs
TA F7, ABCD SYEAIFT A D @k DELBC, .. BC-1 XUfig
E @ AABCY T AE. WA 33, @ fIF AABCT I3,
Da=538NFT THS h. .. EQ=}AE.
aYd, DE=AE=2 ,/3, &t EQ=3.2./3
oo h=Joe?—EeQ®= J(2y3)2—-(% v3)2=—F

4J2_4 ,
3 3V6
fAufy e =3 x g7 cvapa x Tww
=}x44/3x$ V6 T =2 V3 W |
¥¥!. 16. Find the cost of painting the vertiial sides of a
wooden column, 10 ft. high and standing on a regular
nonagon whose side is 6 inches, at 2s. per :q. ft. \

(10 35 ¥% «3fF Tav wren gfi 6 e aeRMR <fp
AR | afs fgs 2 ff foma e avitel ffas
3fire 39 7 T8I 7 ]

vy ¥ 6 8. 31 § ¥5 IR qax qagw

Ber gfw AfRiAwI=4 7. x9=§ 751
Bzl Avenefay ceusa =3 ¥. % 10 §.=45 35755 |
fardy ¥35=2 fa. x 45=90 fat.=4 =1, 10 f=ifee |

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 2% B% w3l au-few s g 1 75 4 e el «afe
wagte fagw | ¥ER TR el ovava ¥ 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.

[ wof ae-fawray gt 6 AfREIT AR Mty fagw @
Twwl 16 3 BT faw 3 wawe fadfa 331 ]

8. The base of a right prism is an equilateral triangle
whose each side is a. If the height of the prism is , shew that
J3

its volume is X<
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[ i ore-forw cox g o Al e fagw an %ot &
<, @i 37 ¥ By wwwn Y 3a’h ]

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]

[ @¥f® are-fatw org wwer 80 s wa T ofi 3 %5, 435
85 %5 NY MRAM w3 fagw: fawyby Twei e Augsy
LIERICRECEE £ A

6. 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.

[T magw iR «aff ag-fawisg sifenelan crawa
1080 2-7gs | Bxiy Tl 12 b 28ee, g7 &TrorF AT G 3 7)

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

regular hexagon, each side measuring 6 ft. and height gO lth 1
[ «3f frifives gfi 6 ¥ AERER 3B 3w wgw ax
Twel 30 35 | BT WEA IS )
7. The base of a right prism is a trapezium whose
parallel sides are 10 ft. and 12 ft. and the petpendlcular

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

[t avfawin g oof Fifafomm) @ gfim sream
Tiewa 10 75 ¢ 12 76 @ @ It A7 [N 10 B fAazln
Twol 8 b gqa B AT IS 7 ]

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.

[ ot av-faweag g 3 ¥ AR «3B TR WwFW 9w
Tl 18 ¥B 1 BTIY ARSI (AT IS 7 ]

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]

[ afteta gARfR @3 Frifier wiz sififf o0 30 %6
TRER 5iff Awate fgw | SeR wwa fAfr a1l
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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.

[ 435 ore-feiw (37 @feaef (ends) 3 ¥ 3f e Beiw
Tl a3 35 | Bgiy waefIate ffa w91 ]

11. The base of a pyramid, 12 metres high, isa rectangle
15 m. by 10 m. Find the volume. ‘

( @3ff 12 fibtz &% frafives gff 15@. (G e 10 fa.
erfifR oo ft wirernT | Bl W Fw ) '\

12, The base of a pyramid, 10 ft. high, \18 a regular
hexagon of side 6 ft. Find the volume.

[ w3 10 75 T Fratfaeer g 6 36 mﬁﬁh o3t T3
WYY | BEHT WEA IS 7 ]

13. In a regular tetrahedron of side a, show that the
height is equal to 4 J6a and the volume is equal to —Jzas
[ w3 =3w wwm AE a A @4 IT @ I

1 z 3
TwS 1 V6o 9 TN 6J2a 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 ]

[ 7 Prtfiver Bwor 12 a1, fibt o Beiy off @3
figw | @ fagrey see 8 ci. fi, 15 1. 1. @ 17 . . Q¥
Prifirey e fada 371 ]

15. A right pyramid stands on a base 8 ft. square and its
beight is 3 ft. ; find its slant surface and volume.

[ 8 35 af gk «sB a7 fpifaes Bwel 331 e
fer waefmy cvasa e @wea 3w ]

16. The base of a right prism, 10 cm. high, is a triangle
whose sides are 17 cm., 10 cm. and 9 cm. Find the volume
and the whole surface of the prism. [C.U."40]

(10 offitls T «Ff avfawpw ¢ 17 o fi,

10 . f3. @ 9 1. fii. 3iefafei2 wafs ﬁgm Beiy TN € WA
w3 ovaz fGfa 3371 ]
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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.

[ 12 ¥ B% Buv wrey gfi Jof xaw degw @
g7 et A4 ¥R 1« g6 pAwiw Ffcs 4 WAl w35 W
@ GTET AT TG pAFH IR 7O W QR ? ]

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 ]

[ @3 a7 Pigifires of 12 o1 fi. @ 9 ¢, . arefifd «afd
wIerRE e TR «reiT REF  girzn oG 85 . fabi |
frrifiefy Twsl € wme Fda 371 ]

19. A right 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 ]

[ w3fs a7 Prifes gt 24 . fa. 8 18 . fa. el
«3f} Syera @i Boiy eterr RfF yiar g 17 ¢ [{di )
BI7 Tl 8 VA fidy 391 ]

Cone (%% )

4, ANFR Rgrod anca ey «3f AwF oww «fin fagebes
wtm Q¥ Bo® ZTW TiPitF AT FeiFI % ( right circular
cone ) A |

ABC T fagren LB wwcetd | ABT % 4RI fagefics
X3 2¥ ¢ R 9o 3@ wfze I3 A
o€ JoF =T TN (base) ;I TR
it BC, A Ry 1FI A @ar LcaD BT
fr:ctd 1 AB, ga 9T Btn A7) AT ,
g 53] @ AC I ADIE Bl fofw
¥we! ( slant height ) 3w | <

sty waetd, f@f w6 fom 12
ciferay warsys g3 2 |
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¥ A JSIFTC A% T A @R BT gT TN v 9w
47 Twol | = o @l g e—

(i) #gF 3T oA CwaTn

=} x gfi7 Afafd x sz o=} x 2xr x{

=nyl 3f 9FF-+++0+(2)

=ar VAT +r? 3f @FF----+(2)
[ Lasc=1 #Axt3id, -, AC2=AB2+48C2, .. [2=h2+r?]
(i) wEE A YT cwawn |

=3& BT crawa+ g crawn

=arl+ard=xr(l+r) 3f €37 |
(i) wgT W=} X g Crawa X Twe

=1nrh 99 9FF |

Swigeum| 3
[ w5et Sae 71 qifFe a=22 ¢ficy ]

¥W. 1. Find (a) the slant height, (b) 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.

[ #3f5 717 39tatx w37 ool 15 AR vt gfiw w16 8

Bzi7 (a) oGz 8w, (b) 3w, (c) HA&on @2 (d) 9797 7 331)
@i BHi=15 &%, AyiAty=8 &% |
(@) . gly o6 %) ()= VA3 +ri= V152482 &,
=178 |
(b) =ghy wewmT cvawa=12rl I WIF=32x8x17 af&.
=427% 3 ¢fe
(©) =33 AnaeA=2r(147) 3f 9FF=22x 8(17+8) 3f &.
=6284 37t R |
(d) =ZBT weA=32r2h T €FF =1 X 32X 82 x 15 ¥ &.
=10054 ¥ 3f% |
WW. 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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[ «3f6 77 TRIFIT 4¥7 Iworaw AfRwtd 704 3f 8 an Tery
FRIUM2 5 48R 1 Bty aAw-Bwo @ Rota-Bww fifr 37 ]
o ST TP =2 % 4 T x =14 3P |
"ET IFSAY CFATA = Ry,
awen. 7
frfy Rty sy I= M"L—,?,—_ ?—(414 L.=16 # |
WA, . Be=ht4yd, C RI={2—y3,  h= J[F—fS.
o fufe Bwoim /167 142 .= JoU 8.=2 V15 30 |
BW. 3. The slant height of a right circular cone is
1 ft. 9in and its curved surface is 396 sq. inches ; find the
diameter of the base,
[ @3B 2w Foieiy *37 T Twel 135 9 ¢ @ IweA
396 3t &% ; Baorg ta fadfa 311 ]
@i fo4F Twol =1 9. 9 3.=21 §fF |
IFSAT (FATA = xr],
frufs =T T e ¥
farfy YHa=2r=128.=1 5 |

8wl 4. The volume of a cone is 154 cu.ft. and its
height is 12 ft. Find the radius of the base.

[ ¥t #g7 wawar 154 wgs @k Twol 1235 1 Bxfy gfia
A IS 7 )
v Rarth=wg7 v,
S @i X 37 Xr?x 12=154 < 7B
ort=uilfp=st i n=(f)? ofw, o or=F51
faufs ytai=3 35 6 gfe |

V#|. 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. [RRMA]

[ aaf} =g-wizias $igy Two 73 5 @ ¥1 200 3f oo o
QR i | B ews 3fs f 4fRwd Friqett 1 aifice 7]

@It JQIFI gfF cwaga =200 3w,
weie xr2=200 3 o1, 3, 2Rr®=1800 3 7.
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r8=1800x1 3of 5, =8300 3 75, .. r=wJﬁ ™
13=y24h2, 5 @A 2=3904 (AF)2=21810 3 §,
1= ~/27675§ 15 123 2y

facfu qrag faste= %r{« TSI CHTEA
22,30 307 /7, 15% . J123
7V (ex |

_30x15 J;x VIZ 1y g !@ ~/86l" "

=209'5 3 stwr (aifw) | |

7. 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.]

[ «3f wweatd figres atewes 4G 335 68 e 5%5
Neey ey wr 3R faged @ik o g S 2w oigt
W A 331 ]

9T T o1 5 15 NS e ww Il @wiv qrece. I
Beoin wgfog TwoI=5 75 ;

TR woiT s g wit=] 75 |

frfa awn=iarsh=] X 32X (§)2 X5 @ &.
=385 4 3.=64} V%6 |

¥l 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.]

[« smead fagen Ieew 3 8 e 4 e By
wfogwer = 3wl fgalt @ @ w3 Beoin 21 Sigy @
FO LRI ?

A F9, ABC fagray £ B AMIIY €3 AB=4 T, e BC=3 &, |

S AC= Wa21+3% ¥.=5%% | BDLAC BIF |
v AR fagren A s ‘gﬁn %-n BD Y,

Bo_@c ao 3 . ___q
'A_B AC “’ 5’ .o lD ml

=zrl=

af g
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Y AC TTT wrw W) fagultcs ik o2 =y Tem e
«3fP7 TV 8D © w31 AD W wIBY Y ED © T CD.

S @ %8 ¥ NP =17 XBD? X AD+}x X BD® XCD

=3xXBD%(AD+CD)=47.8D2.AC=3 X 32X (32)* X5 W &,

=182 ¥ 8.=304 w1 ¥ | '

Bvl. 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.

[ ot At fagrom o9 cFiaem 60° e 30° ax wfogran
g 123 | wiogus s 3R fgwhiee (AR Bt @R
e 35 22 7 )

i wEd fagrey @3 TwEte wow wwmatiby e,
IR el ( 30° cFieey Feerdre el ) wiegrey wiew |
[ BW1. 793 7S 57 %iF ] @eitd BC=6 2fe, aAc=12 Bf@,

. AB%®=Ac2—BC?=(122—62R1.8,=1083%, ..AB=6 /3 E®}

BD_BC . BD .
A—B=;6, AN (o m"=i6§, o BD=3J3tﬁ"
faudy v =32 X B8D2(AD+DC)=3x X BD? X AC
=3xX32X(3./3)?x12 % &,
=2316 g §,=339§ &M |

®BWl. 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.}

[ fivww Ifet wa w3l =g-wtFtam St euter | 1ff erers
e va 16 3fa5 ofF © 100 s I 2wl T, = @ $i3
-Twol, fofz-Twel o gfia Rt ¥ @7 ]

oot 137 gfiw et 1 T 2r, Beiy Twel koo fotw
Tl | fAdy fire 28 |

QYT 5 wea wg A5 T At 16 X5 3 80 1 x5

S gfuw ovaw ar?=803f g, [ Pr2=803Fx.

AU, =833 afg=380afg, "r= VFP £.=504535 ¢

ffn $7 fRwir=2r=2x5045--%.=10'09 ¥5 (<) }
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wWiatg, @78 ST WEAN=100 87 §.X5=500 ¥ ¥.
wfie 12r35=500 % ., T 3 X 3 X8R 3f 7. x h=500 97 3.
h=BgE R =12 =181 35 |
W, v B=rS4h0 -”:“+(’ PP =50338 3 3,
l= JEFREE 5.=194 36 ( &% ) |
®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. { [C.U."47 ]
[@3f av ety g gfn wwiwam m‘ﬂ v ifen
1T aFt T, WM AEF IT (A @ WA | T LG
CHIFA AT g | ]

WA FA ST, APB @3 A% JTFT 1y, AB 78 Teiw %Y,
o gfiw c¥& @ r YR WA F IF, AP vy c 7y firm
g wredts Ifim @Fh A P
@ CPD MFT IFHAT AT
FY WA ACDBY IFHAT  CRIFLAT
AT T3, AR CPD =¥T IFHAT c \D
CTTTN APB #FY IGIAY CHAFIHI
(F g¥ | Wiy, ¢ 7 fim gfiw
T e wifem oy A e
gy @3fe e gy FMA| T I o a¢ 13
AT, ' WX v’ WiFH % ST (FH IR !rt‘ﬂ'(v
&%, PCO’ 9% PAO ﬁtgq RE [ v co'llao],
co' _pPC Qﬁ ____

A0 PA’ r PA
CPD ™¥J IS (w@Ta _ #r'.PC__r' PC
APB ¥ AGT(F4 CFATA  Fr.PA  r PA
_PC Pc_rc?_1
TPA'PA PAZ 2
S PC QY] PA €33 3PAY TYIATIRIS) 289 | .

Bwl. 11. A right circular cone 20 ft. high has its upper
part cut off by a plane passing through the middle point of

PC2=1PA%=PA.}PA.
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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]

[ ¥ aw FoiFty =37 Bwor 20 76 wx gfiw b1y 4 B
Terr wwr qIfag finl wowy Afgs axeir waf waemz o
#3f5rF cer I fem “ysionn wwn 3928w 7 |

@HE *FT ATA=38r2h=§2X 4% X 20 77 F.=230x ¥} |

B wone 7T ffw) wowe RS avena «sf wvecag Tt
gfir five sty Brx fivew fen xw Twwr w2 J;xzo T

10 {t @3 G yivnie gar § x4 76 712 ¥B

. T fod HFT W=7 X 22X 10 9 F.=42x A ¥.
@G %7 fed 49y wEa
=(230%—4dx) € §.=230 x 3% 4§ §.=2933 X975 |

Exercise 8

1. The height and the diameter of the base of a right
circular cone are 12in. and 10 in. respectively. Find (1) the
slant height, (2) the curved surface, (3) the whole surface
and (4) the volume of the cone.

[ @3 o7 FotFty g7 ol 123 « §RT U7 10 8 | Term
(1) fets Twoy, (2) IS, (3) TS @ (4) W Az ]
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.

[ &35 av gut31a "5y @ 330 3f Bfe e gfag U 7 8o s
Bziy Bay Twol e fels-8%S1 39 7 )

8. The height and radius of the base of a cone are 12 cm.
and 5 cm. respectively. Find the curved surface and the
volume of the cone.

[ 7 gerFl <% T%ol 12 ciftfisty e g e
5 A fibT, oIz W@ (vaw 8 Ava R 331 )

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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[ @3f o Fetaty =7 wava 1232 w7 o fidiy o m
24 ¢, fabty g8 Bev gfig I Fw 7 ]

6. 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.

[ w3l a7 FoiT g7 07 Twol 136 2 Bfe wx Iwen
264 3of 8fp ; Boiw s fafa 371 ]

6. The height and the radius of the base 6f a cone are
15 cm. and 8 cm. respectively ; find its curvé(.i surface and
the volume of the cone.
[w3f =g3 Twol e gfiw iy sutam lsdsmﬁﬁml
Bty @en € wE fqfy 391 )

7. How much canvas will make a conical tent 11 ft. in
height and 12 ft. in diameter at the base ?
[ Bwst 11 75 @ gfiw i 12 b 2qea wat @3l =% Wity
3y ity =fies & Afmty F7ier 1@ aifia ¢ ]

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]

[ o3 7w frgrws aew 38 e 4 8% | Ndsy b
~rm ¥ Rrgwl T o8 % Tt ¥ SigR W Bfr #71 ]

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.]

[ «3fs warai® fargros ateef w20 %, 16 8. € 12 & |
iy wiogwe o i fagedr @Re o g Seem e
SIRITHR (A5 7T 39 7 ]

10. A cone 3 {t. 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 ¥5 T @l wx7 SAmer T 2 75 ) Betew ghivs iy
Bty Boz i sifows ety oxt @3B wg wiwicaw g 23 Ty
TwS! 5 35 @3 SATHTAT AR 30 35 | Bics 7 <= b A =wieg 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]

[@3f 7w ForF g7 Twol 15 75 @ gfiq It 8 75 ;
Tty I@e ANt 8 xawe fadfy 331 ]

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=32). [C.U.739]

[ o3 a7 qaier =37 THS 4 T e §iw wne 3 351
iy wea @ @Ay ovaed fafavgi ]

18. The upper part of a 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.

[@af 77 3131 g3 @I ovawar 20 3 G gt
Triz ofix Mt I Aweraz el Bely waretnwy fex Fiw
SR WY TSR ovav 15 3f o fabr B 1 emid 37 Cw
sxeAs 1g7 TwonF Anfufas FfRawg 1]

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. .

[«waf @ FotFm =53 AL @ g BT 7% 31 7yq
w1 wxhea car FAMT Bty cg¥-94f (section ) w3 12 . fibtx
FrefR g Ggw | 1xb3 e Rfa 331 ]

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 ¢vi. B B 3P 719 FQIFIT 1FT NLSINF Sty wrwy
wofey fis i aredta cta s il Fiat oo 281 afv @
=x7 A 5 1. fbta vr, v w3t fex 153 wwa fafn 371 )

[ cote_ (cylinder) @ (MAF (sphere )e7 wiraisl
sfafcd ove ) ]
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ALGEBRA ( 54l )

Elimination ( §9/3« ) _

5. WHATA @ WHANTF | WA Wed 7§ QMW Iy
&g ANIY PrS ¢F I «FifeF wafady i woga 3fes
(eliminate ) T8 @ sMFrelo ek @ FfafEas asfh
e CREREE T (R s i

@ gifMafas @ N34l 18 eizes w@%‘ﬁ (eliminant)
e ‘

GoaFe @MY | WX FT 2x+a=0 € 3x+4b=0 «¥

ANITY 2B TBCS 2 wolaww S ¥ |
%, 0 2x4+a=0, .. xg..g weer(1)
WAE, U Brab=0. & z=—Pe2)
a 4b

—5=—"3 11 3a—8b=0. @& FNFw z F (Wi B

z-3fas ) o ¥o @we ANFIY @ z8re 1B iy, TeIk
TEIE Weita =ANST | B 3a—8b=0 ANFIABLF &lrs NI
BT x-¥ANF ( x eliminant ) 37 |

nietae famm | 2B Ne3d ¥ @I 31 (x 31y ) wotqaA
3T wT e T ANFIY QRS @ FifHT TiF [fr Iz

WBF AN 73 wBre @ 2faz v g W ottex B
gzl af¥ A1 €7, (F39 S1a8 @ A WA ANIIA ¥ Fiw ww )
wogy, @ % A o¥fE AfeIRE @ ANIAB Arent WBr
B @ ANFIATT @ 3 wANOF WA |

T [ oM T, @ 9% AN gk eve NI 2P
Prere % AT 7S |

WATHCH ARFTO-MGY | Beita Swtesnd ey wiReeTy Cx,
«Ff 2 () weraeaz w7 @ Aerd evaiv RINE | @ AT
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niytze: oef M wemm $fe @i @ve AT men,
o7 Wi 9F 4T gey wiwF |

@3t UM Wy o9 2 ANFe AWF ) IR, oI
N34 TS @ Y 1 A e 3ty Ot Wiy 3B AN
@ T ARTS kT T @ Fif-2fes AN frent iy

wywel o2F M WeFERT w9 AR sz entes T
179, @UITA (3 (31 g2 AN TS @ Wy 3 gBhy (3
TR 6T TR, TOTANIAA @ 21 gEh7 o} . Wik e
& Fifey-3fae ad) #34 ot ) TR |

faw 7 @Fg ANFINR Wiy ez Aunim ANTIN

( homogeneous equation ) ¥¥, (A ANTFICIT M7 WARY FifH-
LRt e CRIC o i

WA 39, 4x+my=0 €3 nx+3y=0 ¥ NI m LA
%8 y WA IS g | '

a4 (7Y, A¥T ANIY ¥ y W ety IR A
4, ;5+m--om(1) a3 n.§+a=o (2)

T__™ g x__t
(1) zzte ;= a5 (2 Qtrvy o

--m—=--§, 7, mn=12
4 n

w97 weireFh oA ma=12.

[®ReF: Totzz Twizawedy ’3‘-)@ a3 ai@ 31 ¢Ra Soie
oS 331 gEIR | ]
Tetganion 1

¥wi. 1. Eliminate (S*@33 ¥3) x {rom the equations
a!z+b‘-=0 and a,z+b,=0.

b
a1x+b1 =0, x=—&3;
.o b .-0 -—_é_a.
‘ITW, B agx+ 2=V, x= a"

b bs . g bg—biag=0%¥a fitdy wfeF -
ay ag

Ele. M. (X)—3
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¥ 2. Eliminate x and y from the equations a lx+b 1y=0
and agx+bgy=D0.

VY ANFITCF ¥ W St I A2 a,$+bl=0-'-(1)
AR agE+bg=0-(2). awed, (1) T¥TS “HE 5-=-!’-l.
y y ay
2(2)-a ;« @ Wt A oy
}
as(~22) +ba=0, T, asba—azhy =0, Tek e wriww |

)
Byl 8. Eliminate x, y, z from the equatioﬁs

a x+byy+cyz2=0---.:- 64
agx +bgy+cez=0-::- (2)}
asx+bgy+cgz=0 .- (3)

CSIA] AW eI @AINTS TNFTY T etoty ojef Frfivaty |
AT (2) '@ (3) TBS I8 NS 1R

X = y —_ Z
bng - bsC’ CgGs—Cgagqg a,b,—asbg'

WA IT ATEIF WA=k, )
oo x=k(bgcs—bscy), y=Rk(cgas—csas), z=klaghs—asbs).
e, (1)o7 T %, y, 297 @ qA TR A,
kiay(bgcs—bscs)+b1(caas —csas)+cy(ashs—asbg)}=0,
" ay(bacs—bscg)+by(ceas—03ag)+c1{aghs—azbg)=0.
(W2 e aNzatefne B awe wiFtw ARes 3f
Aoyl iy | ]

Bwl. 4. Eliminate m and n from the equations mx+ny=a,
nx—my=>b, m3®+4+n2=1,

&¥ o RSy ANFI4 @¥RT 2t 37w 1
m3x? +n3y2 4 2mnxy=q3...-(1)
SR n2%® +m%y? —2mnry=bi.ere(2)

<o (1D)+(2) 31 418 22(m2 +02)+ 33(n? +m%) =a®+ b3,
S WANSF @A xS +y0=at+b° [ 7 mI4nt=1].
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®vi. 5. Eliminate p from the equations
1

x’-=p’+ 1 and y= p+—.
2 A\ oyt .
iy =(p+;) =p*+hi2=42 o yr-ste2
s ATy WS g8yt —a2 =2,
®vl. 6. Eliminate x from the equations ax®+bx+c=0
and a12’+b1x+c1 =0.
7S ANFTY 2 TS WA AT AR

- _ 1
bcy—b,c cay—cia ab,—a,b’

= bcy —b,c a3 x=C81"C18
abl—alb abl-alb

. bey—byc_(cay—c,ya)?
** aby,—a b (aby—a,b)*

—_ s=b°1"blc — 2
(cay—c,a) abl—-albx(abl ab)2,

=(bcy —b,c)ab, —a,b), ¥Ti¥ fArdfy wfrew |
@¥). 7. Eliminate x and y from the equations
x—y=g--(1), 3 —y2=H2---(2) and x3—yp3m==c?..-(3),
B—yi=bd, L (s+aNE—9)=b,

. A, (x+y)xa=b2, . :Ic-!-sr'='—;3 ------ 4

(1)ax 3f 307 % 22 +93—2x9=a® (5)

R (4) ”» » ” z2+y2 +2xy=2‘:g' "(6)
(6)-(5) Ffamt ¥ dxy: B xy: B

QWY (3) ThTS A cd=x—3pd=(x—y)(z*+xy+57)
=af{(x+)* —xy}
—a b& b&_at}
2 442
a(ab& +a‘ b‘ +a‘
4q2
s qgedd wiql 3b4 +a*=4ac®
S ffu weriow w8 a4 3b* —4ac® =0.
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Nutfers

®vl. 8. Eliminate cos 6 and sin @ between the equations

x cos 9+ sin 6=a and x sin 6—y cos e=bt

% cos 6+y sin =a,

%2 cos?0+y? sin?6+2xy cos @ sin p=q?.--+-(1)
w3, v ‘x sin 06—y cos =b,

%2 sin20+y2? cos®6—2xy sin ¢ cos g=5%3-+..--(2)
w0, (1) @ (2) cuin Ffamy 1% |

x2(sin?6+ cos?6)+»?(sin260+ cos’0)=t¥’ +b3,
22452=4%+b® ("’ sin?g+cos?e=1), t(tt RNST

Eﬂ 9. Show that p24¢2+r2—4=pgr is t.be eliminant
Vg2 202 _, %,V _
of the equations z+y P +z q, +x Y.

9,
,

&7 ANF29 ﬁﬂﬁ ad 317 o8
2H(SH L) G+ %) HE+ 5)=rer,

2+( ) 2+( + ) 2+( +-) —2=pqr,
2+r¥—24p?—2+¢2—2=pgr,
p?+q®+r? - 4=pqr.

w47 NI4T g7 ¥ ,

@RS GNFY oz WANSF p2 4¢3 412 —4=pgr.

¥} 10. Find the eliminant of the following equations

O,
,

.o

x+y+z=are(1)
xy+yz+zx-—b ------ +(2)
23+ y34238=c..... (3)

xyze=d.eeor (4)

(3) 8 (4) TV 18 28 +y°+ 2% —3xyz=c—3d,
(x+y+2)(22+y2 + 22 —xy— yz—2x)=c—3d,
al(x+y+z)%—3(xy+yz+z2x)} =c—3d,
a(a?—3b)=c—3d,

a®—3ab+3d—c=0, TQIT fFrfy WMoz |

®wl. 11. Eliminate x from ax? +bx4ce=0-em @
and x3+x+d=0-.... (2).
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€YF ANFINT 2 O7 o RBeFa MURAR LR
ax3+bx24cx=00++(3)
ax3+ax +ad=0::e0 (4)
(3) T&C (4) Rewtsr FRA AR bx?+(c—a)x—ad=0:++++(5),
awed (1) 8 (5) T8TS I@adT edtaAes 413
x? % 1
—abd—c(c—a) bc+a®*d alc—a)—b®’
(bc+a®d)?=(abd+c?® - aca?+b?—ac). [®7l. 6 ¥4]

®¥l. 12. Eliminate x and yfrom px4qy=0.e---(1) and
ax3+bxy+cy?=0---(2).

(1) 28T “4t% px=—qy,

ok F=t=k (3 FT),  x=—qk y=ph

Y (2) TS T a(—qk)? +b(—qk)(pk)+c(pk)® =0,
3, aq?k®—bpgk®+cp2k2=0,

A, k%*ag*—bpg+cp?)=0,

. aq®—bpg+cp?=0, ¥ fArfy @ F |

Exereise 1

Eliminate x from the following equations :—
x+b =0} g 2x—m=0

3x+2a=a ) * nx— 5=0

ax+b=0, a’x+b'=0.

ax?—2a2x+1=0, a® 412 =3ax.
x24ax+b=0, x3+cx+d=0.

x+1‘=a+b, x——]:='a—b.
x x

[ I ol o o

7. x?4-x+a=0, bx+c=0.
1 1 . ] 1 —-!’. ]
8, x4 —+43(x+ ;) a, x 3(x x) b.

PP T®
Eliminate x and y from the following equations :—

9. 2x+ay=0, bx+3y=0,
10, x—y=gq, x%+y?=b, xy=c.
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12,
18,
14.

Nuaf4s [ Exercise 1 ]

22 —3y2=gx—by, x2+y?=1, 4xy=bx+ay.
x+y=p, ' +y?=q, x3+y?=r.

x+y=m, x3+33=n, xy=1,

x+y=a, x9+y9=bi’ xd+y4=c4'

Eliminate x, , z from the following equations :—

15.
16.

17.
18.

19.

20.

21,

22.

ax+by+cz=0,a,x+b,y+cy2=0,a9x+byy+cqz=0,
bx+ay—2=0, cx+az—y=0, cy+bz+x=0.
xy=c3, yz=a?, zx=03, x’+y’+z’=‘§d’.

x z
5-=y+z, By=z+x, E=x+y.

Eliminate m and n from the equations )
mx—ny=a(m®*—n?), nx+my=2amn, m*+n?=1
Show that a®+4b2+4c2—abc=4 is the eliminant of
x3+y%=cxy, y3+2%=ayz, 22+ x*=bzx.

Eliminate ! and m from the equations I3x+m3y=a,

134m2=1 and Ix—my=0. [P.U. 1902 ]
Eliminate a, b, ¢ from the equations, bz+cy=a,
cx+az=b, ay+bx=c. [C.U,A U]

Progression ( esife )

6. ¢ aff i qifary waefs o7 o7 2t A Ay
*F T (T BT (¥ (FIAe «IBF Bety 9 oA Qe I
«3f fAffiR foca «fent v, ofgl 2q oy afwians cud
(‘series) IM1 3, 3, 5, 7, 9 «efs MM, w¢q1 3, 6,12, 24
a1y 71t a3 a3l ol A3 Ffawe )

nH9F & ( Arithmetical Progression )

7. T @A Y T @7 wefe @ 3T Ao AR
el 37 S otr wer wdwl WA AW, oI o = AF
aeN X (A, P, ) 3o |

Wiy & 73t WAty AiNiAY WYH ( common difference )
™) AW, (1) 1,35 7,930 wwieg ¥ ; 19, g W



2fs 39

sweld BF <38 str WAR/M Mimee, «ovew ey weg 2
@) 10, 7, 4, 1.--Bgte @3B Aty = ; Fiyd, TWH o W
iwef? 3% <38 oitg #hay) Mimtrg | @ statad ey —3.

8. wiwtae wray fade | ey ey i ot kTS iRty
7 41 W Raty IR At w97 ofreal w1 Ayters:
R “iw E{CS @iy o4 fay Fa Q| ww,

(1) 2, 6,10, 14 A3 FiqiAd wBI=6—2=4

2 7,4,1, =2 AfY1Y wFI=4—T=—3

(3) a,a+b, a+2b- @S AtYFY wGI=(a+b)—a=b

(4) a, a—b, a—2b--- (4TS iyt W¥I=(a—b)—a=—b.

9. wiYRe oW, CUF AW 'S AWM | WA Iq, 4, 6, 8, 10,
12, 14 @3f8 sty o, Ry 1 Aw=14, AFRAN=6; «FA
1437 15 oiye 3@ w1 «¥aef ¥fF (3 Anier e FoFeM
N UTF, ST ST AL, TN 2T ArE Fosy A¥ 307, Win @
AT n-9F *WTF (nth termiF) A4 ¥ ( general term ) 3w |

@7 T 09 T AU (T 27, BT 0O AT AT A¥ ( last
term ) gRTY €22 AT TR n. @€ n @3B o fmasl & Ll
TR FYF S THien I 4iT! @B A1 |

Atres: TAEI AT QN AMF a, FACRY WGIF b, (N
AT I, AYMUINF n QR ATEFT atrems s o1 <3 33 @ |
Witz t, WA O o, tg WA 7 W, ts WA Y 47, -1, WA n-OF
oty Aoty 33w

10. IWIGT CEAT n-w% oA¥ fadfy | ¥ Wi AT e@ew

¥ a @R "iYiRd weF b T/,
t, (%99 )=a =a+(1—1),
tg (I ¥ )=a+b=a+(2—1)b,
ts ( o% ¥ )=a+2b=a+(3—1)b,
te ( 8€ 9% )=a+3b=a+(4—1)b, T |
AUFCH Y1 FIBIIE ¥, (X CF oW bay AR ¥ ok
TERYT Wetw| @F FA| T AT a-T AXS da TIATE b cuin

IR ¥ 31 Ay othewi T )
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WA, (T (FI NG V7L, =a+(n—1)b.
@ e I AB #-MYUF A7 F, BT ¢, T AT AF,
<47 I=a+(n—1)b.
BrtemoRial 2
8%!. 1. Find the 12th term of an A. P. whose first term is
3 and the common difference is 2.
[ @3l wate7 A7 247 4F 3 @ iqiad w8 2; Taix atey
(12-%3) =fs 5w 3791 ]
QYL a (57 9¥)=3, b (Tiyi7d NWI) =2 9R n (AFRYN)=12.
FHFAR t,=a+(n—1)b, |
farfa o wdie £, g =3+ (12— 1) X2 =3422=25.
B#l. 2. Find the 15th term of the series 6, 8, 10,...
AFLE ST AF a=06, AIY qYT b=8—6=2, 4§77l n=15.
@9 t,=a+(n —1)b @& 1 g¥rS AT
t15=6+(15—1)x2=6+28=34.
B 3. Find the 20th term of the series 10, 7, 4,
QYN W *F a=10, |, WBF b=T7—10= —3, A7R7 n=20,
t20—~a +(n—1b=104(20—1)xX —3=10+19x —3
=10—-57=—47,
1. 4. The first term of an A. P. is 1 and the 18th term
is 52 ; find the common difference ( %4134 w83 fas 37 )1
A FY, ANIRY wYI=>.
QUYL ¢, g =52, wi] g +(18—1)b=52,
9, 1+17b=52( ' a=1], a1, 17b=51, .. b=3.
sy siteiznd w3 =3.
®W\. 6. Find the 21st term of a series whose 7th and 13th
terms are 23 and 41 respectively.
[ ca ey =@y @ 13-o% A7 aqfaey 23 e 41, wigtg 218
oA 3 7 ] )
A F7, AT AF=aq, G2 ALY NGI=b,
QYN £, =23 Wt} a+6b=23---(1)
IRty 3 =41 Wi a+12b=41---(2)
amed, (2) €8s (1) favatsr wfm =g 6b=18, .. b=3.



&S, 41

wiaty, (1) RS % a+18=23, .. a=5.

s AT tg,=a+20b=5+20% 3=5+60=65.

8%}, 6. Find the series whose 5th and 12th terms are 8
and —6 respectively.

[ @37 @Ff a7 ¥ foefy 37 AT Aex @ Wiyt 47 qerR
88 —6.] '

A F9, AUV f=a 9N A4 w@I=h.

W4T, AT 5§ TS a+ 4b= 8...(1)

@R a+11b=-—6...(2)
S (Ratr 3w ) —7b=14, . b=-2,
@ (1) 28BS 1% a+4Xx —2=8, . a=16.
o, feda dB 16, 14, 12, 10,...

¥wl. 7. Which term of the series 2, 5, 8,--+is 59 ?

[2,5, 8, BT i =17 59 7 )

T F759 @ &AL n-BT A7 | @A a=2, b=5-2=3,

a+(n—1)b=59,

3, 24(Mm—1)x3=59, 3, 3(n—1)=57,

A, n—1=19, . n=20. WS =I;B7 204 °y 59,

B¥. 8. Is 46 a term of the series 1, 4, 7, ?

[46 1% 1,4, 7,7 ¢FIA ¥ 7 ]
off AV T T F7 46 WS AT 7=V A | G a=1, @R
b=4—1=3. «®4, a+(n—1b=46, 31, 1+(n—1)x3=46,
q, 3(n-1)=45, a1, n—1=15, .. n=16.
w9, 46 @78 Ay ¥ v 9 Bl cqios oAF |
®¥. 9. If the pthand gth terms of an A.P. are respectively
g and p, find the first term and the common difference.
[ 319 w9y (wAY p-9 @ ¢-OF 47 YT g € p ; TIIT A
¥ 8 A3 WY fafy 391 ]
TMF 3, @Y AF=a 9R A4 9¥I=b,
7% 7¢ TS A1, a+(p—1)b=q--(1)
@2t a+(g—1)b=p--(2)

faaatst #0291, (p—q)b=q—>, b--%'_-}%- ~1.
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@ (1) TR g, at(p—1)X—1=q, I, a=p+l=g,

s a=p+qg~—1.
s ffr ey r=p+g - 1 @R A9 wwI=~—1.
¥l 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]
[@FF 7T8T I m-SF o4 n G n-OF 9% m ; S
p-oF oy fadfa 371 ]
TH 37, &Y =g 4R mmq wga=bh,
% €8S 18 a4 (m—1)b=n---(1)
9R a+(n—1)b=m---(2)

( faoatst 3f391) (m=—nb=n—m, b=;:'::=—1;\
Ot (1) 28 A a+(m—1) X (~1)=n,

3, a—m+l=n, .. a=m4n—1.
ey p-oF =a+(p—1Db=m+n—1+(p—1)x(—-1)
=m+n—1—p+l=m+n—p,
Bl 11. If q be the first term and I 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+1.
[ 17 TWT AT 2w ¥ a & AT Y 1 ; ermid 37 7 AT
NP1 TS p- G T TR *4T4T p-oF Tiweax W a+1, )
T FY, AW Af=a, FYRAI WgI=b.
S ONST §F 2qUS p-oy Ar=a+(p—1)b
G 17 7T 2RTS AT p-9 f=1—(p—1)b.
@ g8 A TR =a+(p—1)b+I—(p—1)b=a+1
[ @R 2 crfoty fiw 2RCS 7 7 wef cx w1t ifom it
o1 fo QTS wiong e 57 ke 3B g o R
ST 7% QTS 17 ¥ a+rd 2, WX R FF QS 47 @
RYUF *F | —rd R 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.722]



| e 43
2. Find the common difference of an A.P. of which the

1st term is 1 and the 10th term is 10, [C.U.725]
8. The first term of an A. P.is 2 and 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 @ and d respectively. .
[ @37 «#f 7T ca fAfa 77 qgiT @ey o4y o W A
ww3d. ]
6. Find the séries in A.P. of which the 1st term is 5 and
the common difference is —3.
[ @77 @3Ff Atey (o Ffy 7 AL @em ¥ 5 @ A
-3.]
6. Find the 15th term of the series 16, 13, 10,
7. Find the 12th and rth terms of the series 2, 5, 8,
8. Find the 20th and the nth terms of the series 8, 6, 4,-:~
9. Find the 10th term of the series 1+§+13+ -
J 10. Find the nth term of the series (i) a, (a+1), (a+2),*
and of (i) 1, "l 2=41. [C.U.1886}
11. Which term of the series 6,10,-14, --- is 38 ¢
12. Which terms of the series 10, 8, 6,::-are 0Oand —10 ¢
18. Is 29 a term of the series 3, 6,9, - ¢
[ 3, 6, 9 BT 7 ¥ 29 TBCS “itey ¥ 7 ]
14, Is 6% a term of the series §,1, § «* ?
16. 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.

[ @ wiee o e @ WA ofF WiFE —4 @ —25 iRl
20-SY Y TS 7 ]
) 17. Find the first and the 10th terms of the A.P. whose
5th and 13th tetms are 5 and —3 respectively.
[ ot aieT 7 w8 13-9% ¥ 3¢ 58 - 3, Sigiy 2w
e iy oy ffw 791 ]
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18. Find the series in A. P. of which the pth term
is 3p—1.
[ cxi7 wxteg AT p-F o4 3p—1 ; ;B Ffr 7711
( 19. If the pth ard gth terms of an A. P. be respectively
c and d, find the first term and the common difference
[C.U.°34]
[ cwta sata =37 p-‘G;I @ g-O% % TUFT ¢ @ d TqA
Briy 214 7 @ AT wHT 7S /R 7 ] !

20. If the mth term of an A, P. is n and the nth ten\P is
m, find the (m+n)th term. -

[T ey T m-SF o4F n @R n-IX o4F m; TEHY
(m+n)ex 47 fAfy 331 ]

21, If the pth term of an A. P.is a and the gth term is
b, find the rth term. ‘

[@ AT AT p-OF %F a 42 ¢-SF ¥ b, ST r-SA A¥
fadfa =31 ]

» 22. Prove thatin an A. P, the sum of two equidistant
terms from the beginning and the end is constant.

[ @¥19 39 ¢¥, ANV AT AT @ Y ATYTT TELS AX(ATST
eI AR $3F 1 ]

ANTAT TGF ( Arithmetic Mean )

11, wreNT 73T | (1) 1 =43 42 Fab it qarez s
ATF, T WOTBIE ANNT TOF [T W, a, b, ¢ AL
@Fq s al o7 ¥ bz a 8 7 FAWETNW T IA |
(2) = FcTafR o7 wah Fateg ¥ 557 F7, iyl 28 ey .
09 AR WIS AT QAT A @ 4y Ay Wy vl ANHIW
TF AT €I ¥ 2 a, my, mg, mg,e,m,, b GFH AXET &Y
T, my, my,-, m, AT @ © b-7 TS 1 MYF ATGNT
TGF A | (3) AN AYFF AT Bgifors A, M. @ w1y |
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Beizzento 3
®¥i. 1. Find the Arithmetic mean between a and b. .
[C.U.48]
T 3T, AN AGIB m, . a, m, b @3l eI @,
m—a=b—m ( TS¥ *F At(I7d NYLA7 AT 331 )
3, 2m=a+b, .. m=4:>
(@R 1 coia o8 wa maly W, é AqRAT AN
T T ] .
®%l. 2. Find n arithmetic means between a and b.
" a8 b3 YT n MAF VIF WE,
a6 b3 WA n IS 2RI «IT @3 Ay WD
Z¥A URIT ARUYI= n+2, YA ¥ g, 9% (T *F I (n+2) ©%
sy=b, W FT AIIY TWI=d.
(n+2)-q 9%=>b, ... a+(n+2-—1)d=b,
A, at(n+l)d=b, 3, (n+l)d=b—a, .. d=24.
favfa sz e
=(a+231), (a+2.239), (a+3.250), - (a+n.252).
(@R 3 ¥ T WHE 7 MAUF TOF @3 SILFY =iest
oty a 8 (MY W b, GF B AFMAI n+2 28| &Yy
ATHI T Hig1zq WwY Aty FAW W A7 N @y 3477 Atey] oo, -
Bty Aligd W T FRA 47 7 N 3Tl otent wiB }
o4 3TF T8A a+nl7L, B b—d A b—23¢ WS erwH 1®

@digi]
B%\. 8. Insert ( ¥Fte) 10 arithmetic means between
2 and 57. [C.U."19;D.B. 28}

2 @432 573 Ty 106 107 A¥ea i 126 AvgFE @3 watey
@R gBra | PG AT AR 2 AR WEEAR 57, T I, Argtae
wu7b. . ty9=57, 71 2+11b=57, 31 11b=55, .. b=5,

5oy RF=2+5=7, RO WF=T7+5=12, «¥z
faudu sgsefm=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.
* [ 4 31 &7 T n-MATF AV TTF WR 4R
RO 77 : A AOF=5:14; naFA AT FS 7]
4 e 3163 WY n TOF ARA A (n42) RYF A¥-TF ANBT
o z8a | Ttz oW oy 4 4R (n+2)-5% ofF 31,
A 37, ANYRY we b.
tneg=4+(n+2-1)b=31,
T, (n+1)b=27----(1)
wiqty, °o b AR W,
AT F=4+2b 9T 4q TYF=31—b.

4+2b_5
o1g 76 TS 7=

3, 28b+56=155—5b, 3, 33b=99, .. b=3.
o (1) 28T 1% (n+1) x 3=27,
“, n+1=9, o n=8-

Exercise 8
Find the arithmetic mean ( AFWIT UF ) between :—

1. 7 and 23. 2, —5and 13.

8. —4and —14. 4, (x—a)? and (x+a)®

6. 2} and 33. 6. 2t*and 2%,

7. Insert ( 3%i8 ) 7 arithmetic means between 1 and 41,

[C.U.’14]

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; find n.

[2e23-97 Mg GFY n-MYF TGN YT WK &
@ NOF : R AGI=1: 4 ; n-@ 79 [fw 371 ]

J 10, There are n arithmetic means between 14 and 38
such that the 2nd mean : the last mean=4:7; find n.

(14€38-97 MY n-MYFT AWM YT AN @R
N 307 : MINOF=4:7 ; n-qA AT 397 ]
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12, WG AT (X CFH MG v @ fady |
Show how to find the sum of n terms of an A. P, being
given the first term and the common difference.

[ i AT =AY ST o7 @ AIA1I4 WHT CF &7 WTCE | ety
n-RYUF AR T At 1]
TA 37, (I AT I AT A¥ g, A4 W8T b 4R Beiy
n-F AHT AR [T IS ey
A I, BT qiER S @ oY Ax L,
w34y, S=a+(a+b)+(a+2b)+ - +(1—2b)+(—b)+!
B THIRY Hfe,
S=1+1—b)+U—2b)+---+(a+2b)+(a+b)+a
att IRW 2S=@+)+(@+D)+(a+)+ - +a+)+(a+])
+@+)=(a+)+(a+1)+ - n RYF A7 ¥ =n(a+1).
S S=%a+---(1)
awd, 0l An-n oy, o l=a+(n—1)b.
(1) w¥TS [-7 W7 22T MR S=3{2a+(n—1)b}--(2)
[ @R ¢ (A ANWT @AT 2T @ Oy N Wi W ww-(1)
OR T TI~(2) 9T Aty cytrwe Ffw Ffea )

Batgzernton 4
B¥. 1, Sum to 21 terms the Arithmetic progression
347411+ [ 3+7+11+---coafb7 21 *rqa 7R @y 371 ]
OLA AW ] a=3, Ay WWY b=7—3=4 QR A¥RA
n=21. A I, CANTH S.
S==g{2a+(n-1)b}=’¢l{3x2+(21—1))<4l=’glx86=903.
¥\ 2. The first two terms of an A. P.are3and 1.
Write down the 10th term and the sum of the first 10 terms,
[C.U.’13]
[ catq iy c=7 2w 58 7 3 ¢ 1; Belg wx oy © @iy
106 stowg s fifa w71 ]
YT @YY AF a=3, YT WOL b=1—3=~—2,
AR n=10. MF F7, ANFA=S.
. tyo=a+(n—1)b=3+(10—1)x(~2) =3—18=—15 (B%3),
&R S=§(a+1)=42(3—15)=5X(—12) =60 (¥97) |
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®¥l. 8. Find the sum of 34+5+7-:-to n terms,
&t a=3, b=5—3=2. A F7, 7A@ =S5.
S=3{2a+(n—1)b}
=22%X 3+ (n—1)X 2}=3{2n+4}=n2+2n.
©¥l. 4. Find the sum of the series 54+7+9+---+65.
9@ a=5, b=7—5=2, A F7, °f MU= n.
T n-B AF | T AF=65.
s a+(n—1)b=65, 3, 5+(n—1)x2=65,
3, 2(n—1)=60, A, n—1=30, .. n=3L
Fufa catwa= 445+ 65)=%' x 70=1085. ‘
®%i. 5. Find the A.P.of which the sum to n terins is
2n+1)(2n—1).
[ @g9 @3 7wy (M Rfy 37 AU @Aq n w3 W@
n+1)2n—1) za 1]
T I, n-MYF AT QAT S,
S,=02n+1)2n—1)=4n2—1. ‘
@3 3ff n-97 A 1, 2, 3 ol 318 szl Qe S, wdiR iy
aFfB AT7T T, Sy Wt @u g&F ATHI catsrwA TOTif§ eNET
S,=412—-1=3, §,=4.22—-1=15, §;=4.32—1=35,
11T, £ =S5, =3 [ " &N 93 AHT AT @ @YW A¥ 93]
GR ty=5,—S5;=15—3=12 [ 3174, <Yx g8 477 7 ¢
29 A7 et sfiea fahy swrg At ww 1 )
SERA ;=53 —S3=35—15=20
R =S5, —S3=63—-35=28.
fafs e@=3, 12, 20, 28,------ 817 < Axfd aw AN
e e W (A. P.) 2®q |
(@R «¥Fet ovea wws: 46 47 ffr 3fm s Ser a3
Ffa ]
®¥l. 6. Find the sum of all the multiples of 13 between
750 and 1000, [C.U.35]

[ 750 '© 100093 30133} 13-3 wfesefag caviwa [da 97 1)
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13-a7 @ffswed «3® qatgy o o157 317 9 Bty i
w@a=13. a8, 75047 3% 333} ¥ AN 13-97 wfies 1 13
w1 freter e @ cof@7 etew =1 e¥eq @x 1000-97 3F jfast
T M7 13-97 WfISF SIZI® @ A7 o7 ¥ wBrg |

13 )ggo ( 57 13 ) 1820 ( 76
0 R
79 13-9=4 12

7504+ 4="754 «4¥ ¥ | s 1000—12=988 ¥ *¥
A I, AW MYPI=n. . n-SAA¥ a+(n—1)b=988,
3, 754+(n—1)x13=988, 31, 13(n—1)=988—754=234,
3, n—1=18. .. n=19.
farda s =12(754+ 988) =12 x 1742=16549,
8wl 7. Find, without assuming any formula ( (¥ I3

FEiW 71 ARA] ), the sum of 14+3+5+----- to 40 terms. >
[C.U.°21)

SH &Y oF a=1, HiYTY A b=3—1=2 @R t,=a=1,
to=a+1b=1412=3 t;=a+2b=1422=5,

@S t,0=a+39h=1+39.2=79 ; N F7, CAiNFAB=s.
@ 5= 14 34 54.ceeee +75+77+79
o s=794+774+75+ - + 5+ 3+ 1 ( SOy fFfea )

S 25=80+480480+----- 40 MU7F A7 4§8=_80 x40,
- 5=§.Q;£.Q=1600.

®¥l. 8. Find,without assuming any formula, the sum of
the first n terms of the series 1+3+5+7+4--+-

[ 1= gwam ity 41 283 14345474437 aex n
RYF Avry 7 fafy 331 ]
O 2T A7 a=1, A7 BT b=3—1=2 a2 t; =1,
to=1+4+12=3, t;=1422=5, t,=143.2=7,
«HHA ta=1+(n—1)2=2n—1
oWy, s=1+4+3+5+--+(2n—5)+(2n—3)+(2n—1)
Wiz, s=2n—1)+(2n—3)+2n—5)+--+5+3+1

st W 25=2n+2n+2n+n NYF ¥ AN=2nKn=2n2,
-.o S‘”,.

Elc. M. (X)—4
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®WY. 9. Find the sum of the series 39437435443,
without assuming the formula of summation of a series in A.P.

[7Nte3 q7 caiimeay @l sgtyr a1 a%a 394-37
435+ -+ +3 =BT vy fAdfy 371 ]
YA ST % a=39, AL, WY b=37—39=—2. q 37, AFNYN=n.
a+(n—1)b=3, 7, 394+(n—1)x(—2)=3,
A, —2(n—1)=-36, A, n—1=18, .. n=I19.
o $=39+437435++ 7+ 5+ 3 ‘
i3ty s= 3+ 54+ 7+-----+35+374+39
v 25=42+42+42+ 19 TYF Y KW [ - n=19]
=42x19, .. s=4%2312-399
[WR 2 W @I @ wah e 331 ffys, oRv
sy fAfear w9 Bty @ gty I e¥ig ; % Ol 7 e
Tyl 84 ¥ I T gty 331 A% AfAw Agwen fAfow wme
WRFN WAL | T o™ 331 ]
®%l. 10. Find the sum of 3+4+8+9+134+14418+19
—+---to 20 terms. [C.U.1881]

awe ¥f6 Awy ¥ iR Wit | T, (3+8+413+4-)
AR (4+9+14+---), TIIR ATSIF HATS A7 =10,
S 5=(3+4+8+13+4---to10 terms)+(4+9+144---to 10 terms)
=326+9x 5} + 424849 x 5}=5% 5145 X 53 =520.

Nt Bwl. 11. How many terms of the series 3+5+7+4 - -must
be taken in order that the sum may be equal to 624 ?
[ C.U. 39 Sup. ]

[ 3454+7+--ceq7 Foa 2 M 624 €Z0S itz 7 )
WA 37, n-WUF 44T A 624. 9UH a=3, b=5—3=2,
H2a+(n—1)b}=s, .. 3{2X3+(n—1)x2}=624,
T, 8(2n+4)=624, I, n2+2n=624,
T, n?*+2n—624=0, 31, (n+26)n—24)=0, .. n=—26 3] 24.
TR - S AT A, S —26 ARATN JT
S TR A =24 (8w7) |
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[@R%5 ¢ =3{2a+(n—1)b} @& 7T a, b, n 8 S @¥ i
T ¥ FF el oo it @ wm-sgiey w3t 3B Gy
I NI ]

®W\. 12. Find the number of terms of the series
17,5, —7,-+---- whose sum is —78, [D.B.’31]

[17,5, —7, -3 Foef gz s —78 7 ]

A I, AT n-RYF AHy AR —78 ; @y @ A a=17,
AqRd W®Y b=5—17=—12.

3{2a+(n—1)bl=s, .. 2134+ (n—1)x(~12)}= 78,
71, 3(46—12n)=-—78, 3, 23n—6n2+78=0,
3, 6n*—23n—78=0, 31, (6n+13)(n—6)=0, .. n=—212 316,
HRRAT SARH A APRAN g AL, c. fAefy Apman=6.
®¥l. 18. 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]
[ 93 wMwy A7 eq =47 9 '8 %A 96 @32 ey af
1575 ; ety AyRd ww7 fAfu 331 ]

'+ S=g(a+l), - 39+96)=1575, q, §=2R=15, . n=30,
&Y X I} 1A AF =96, .. a+(n—1)b=096 (b Aty wE),
3y, 9+295=96, I, 29b=87, .. b=3,

facfs satyid ww3=3.

B%). 14. The sum of n terms of the series 104+846+---
is 28, find n and explain the double answer.

[ 10+8+6+ -7 n YT gz 72 28; nay wa [fw
27 o gt S Ter peuiy F17¢ rate | ]

R & AF a=10, AIYRY KT b=8—10=—2,
32a+(n—1)bl=s, .. 3%{204+(n—1)x —2}=28,
T, 11n—n2—-28=0, 3, n2—11n+28=0, 3, (n—4)(n—7)=0,
n=4 3 7. oy ;2 ek ey wWi; I, Ay
x ZRCS 9% «¥ 3 ey @ w7 1 oAby 76 Mw=10, 8, 6, 4,
2, 0,— 2, xeak oty 4f% scra s @ 7/ sers w1l i |
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®¢l. 16. 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]

[ crate cx, 4, 12, 20,28, n oz Aa® @6 TN
(catw ) sayiz 3t ]

YA AT ¥ a=4, A9 NI b=12—4=8,

S, =2{2.4+(n—1)X 8}=2(8+8n —8)=4n2=(2n)°.

Voo A CR-CFIT WES PRI WP YT ZTF AL (FF 2na3
TiA AR N AN BW, & (2n)? @3fB 1w wearty 3

S @S (AT n A Aot @F B Tn ey 3 w¥A

®w. 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.’18]
[ @3fF 518 A7 n AT caiorTA 40, BTl Aty WWY 2 @R
oo 135 » A 331 ]
AYITA n-SF AFE AT AW |
s a+(n—1p=13, 3T, a+(n—1)x2=13,
o a=13—2n+2=15-2n,
«f3fy, o Ba+1)=S,

s 3(15—2n+13)=40 [a, I, S9¥ Tt T ],

3, —n?+14n—40m0, 31, n®—14n+40=0,

3, (n—4)(n—10)=0, .~ n=4, 7, 10,

[WRE e . 4ol 13 @R AHYRd ww7 2, - AHRAT| n=4
TR, @9 oAF T¥LA 7 ; Wi n=10 ¥, AT AF TR —5 @R
AT 2w A R T g eBea | L, gk Soad ey ) ]

1. 17. Find the sum of 21 consecutive odd numbers of
which the last term is 51.

[ =7 =3 211 sn =eqa oo¥ 17 51 gue Beiek A w7 ]

QYT B N oAF 51 o« AieiRe wwy 2, oAl e
Botka Al 51449447408 o 2803 | Bl At wwY
—2 @3 AFRA n=21,

S frfr A =21{2%x 51 4+(21—1)x —2}
=21(102—40)= 2} x 62=651.
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®7). 18. If the 18th term of an A. P. is 39, find the sum
of 35 terths .of the series.

A F9, 24T 4% @ 9 Al ww7 b.
tie=a+(18—1)b=a+17b. . a+17b=39 (N¥M);
awtd, Sg5="3{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.

[ a3 smten W3 108 sterr s1af 120 ez 156 *fowa ’uﬁ
255, Bziq n-otryy wa fafx 391 ]

T 39, AT AF a @3 A3 =T b.
Slo=120, oo J&{Za+(10—1)b}=120,

3, 5(2a+9b)=120, .. 2a+9%=24---(1)

]qiqq, . S15=255, .. 12(2a414b)=255, A1 2a+14b=34---(2)

@3 (1) 8 (2) At f3 4 a=3, b=2.

S,=3{2.34+(n—1)x 2}=3(2n+4)=n(n+2).

B#|. 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 ]
[ @t @7 Tnsor aasefa aFfe wxres e =iets itz
w8 4% | AP QAT I 8 3T Wk ImefAy Axf 168
AT 2R I My fAdy #71 )
A 7, AAIHY WY n. GYH 4T A7 8 AT QR 7iqiay
wgI=4 qH=3 A7 |
S B2Xx8+4(n—1)x3}=168, 1, 3(16+251)=168,
ql, §X41=168, 3, n2+47n=1008,
ql, n2+4+47n—-1008=0, 3, (n—16)(n+63)=0,
. n=16, ¥, —63.
AR Cie x E LHET SR K EIR
sk gtew-wei=16.



54 Qusfas

%Y. 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 ? (C. U. 1934]

[ @3f8 200 5 #9717 T 477 FFACS @q¥ @F WY & A6
@ L5e1 2w Q¥ IS LT [T WY @F Wi I
wf$R@ 435 AT | @ F YA (B IS YA’ 7 ]
&7g 7S g8 a =13 WL, b=1 ={A] ¥k n=200.
farfy 435 ( wdie S )=232{2,184-(200—1) x 1} wi=11;
=100 x 235 Wi41=23500 WiA1=1468 Bra1 12 w11 )
®¥). 22. Two travellers start together on the same r&ad.
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 ? {Pat. U.'20]

[ Ife 93T Ay 9FAF UG WA FR@ | 9Foa QUg
10 wi¢ Ff3a1 ASIL B Aoy 1 o & em fiw 8 A&H
ol o @fSfiT =3¢ ffa weerw =y qige 30w @@ wEes A1fsa +
1 Ife 3 i 47 e e gfaay ]
T 3, Fufy Faman=». @€ n fja g€ Iyfer ama =9
R | eNw Yfe ewrz 10 aitke sfw uiy,
¢ n f§ea g 100 TFA------ 1.

Wiy ey e sx M 8 &=, 27 fix 83 T, ox o 9 widw
ey ﬁz*nra T | GOWT @Y AT a=8, AleiTe wWI b=,

Gl n TR T 3128+ (n—1)x 3} 71, 7, 2(EXE) w.--(2)
@39 (1) & (2) 2¥cs =T, 3(@%E2)=10n.
F, 4ta=20 [gwiety Ffam1], T, 31l+n=40,
on=9, .. fRrfy wmg=9 f§a
13. WelTT MG ATRT AN

1,2 3, 4, -23f% stelis wieiRs s (natural
numbers ) 3% | First n natural numbers 3feTa 1, 2, 3,

g efd RRW
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I. Find the sum of the first n natural numbers.
QT @AY AF a=1, YR WIY b=1 4R AF-WAT=n.

" s=1+z+3+--~+n=g(1+n)="(—";i‘~)- (Ret gratfvs]

II. Find the sum of the squares of the first n natural
numbers. [C.U.715;, D.B.’32,’34,45: G.U. 51 ]

T FY, CTNFA 5, TOAR s=12422 4324 ... 402,

a5, n3—(n—1)3=3n2—3n+1 [ Identically, Wd{x nag
A LT 87 T (I, TogAw FLw| AN ]

O @ WS AT A 4T AT L, 2, 3,--+++, n G FfRyy 413
13 -0%=312—31+1
28 —13=322—-32+1
33-23=332—-33+1

(axmtﬁun)ns (124224324 +n?)

—3(1+243+ - +n)+n,

31_(2:!-!'_).-}- n,

3n(n+1)_n=2n3 +3n(n+1)—2n
2 2

_n(2n%43n+1) n(n4+1)2n+1)
2 = 2

o= PR DEATY) gy g atfica 1 ]

o comc———

- PN e et "

R I i ——————— i Svpp—
n® w3f*? witg | ©iF ct% (¥ common FABF Y TEINE |
1+141+4-to n terms c3AN IR cMea n € ; IR, 56
1 cgior 33w 5 @@, IOk n WUT 9F @AY IR n R ]

7, nd3=3s—

Y, 3Is=nd3+
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III. Find the sum of the cubes of the first n natural
numbers. [C.U.18]
A 3, QAT 5, YOI s=134+2343%4..-4n3,
n-S3 T4 2 T8F 71 (34,
nt—(n—1)*=4dnd—6n?+4dn—1 [ wrewy A3t ]
@Y, n-9F W AT A7 1, 2, 3,-+-, n AF® I9ITA 41T
14—0%*=413—6.12441-1
24 —1¢=423-6.224+4.2—1
34 -2¢=43%-6.32+43—1

nt—(n—1*=4n’—6n+4n—1
(caty 3fal ) n*=4(13+234+33+---+n?)
—6(12+22432+4--+n?)+4(1+2+3+<+n)—n,
6n(n+lg(2n+1)+4n(nz+1)_n
s ds=nt4n(n+1)2n+1)—2n(n+1)+n
=nt+n+n(n+1)2n+1)-2n(n+1)
=n(n+1)(n2—n+1)+n(n+1)2n+1)—2n(n+1)
=n(n+1)(n2—n+1+2n+1—-2)
=n(n+1)(n2+n)=nn+L)n(n+1)=n3(n+1)2,
A1 nin 1)
2

ql, nt=4s—

3

=
(@R : Ielll oy afm cwy, Iley capsrea lex capst-
wor 3F 1 goak ¥z wa g4l Aew | 134234334 4nd
=(1+243+++n)2. ]
o8 Eefaz et ARy wates ey catnwa fAdy F3) TR |
frag Srtetefa iy |

Swigzernion 5

®W 1. Sum to n terms the series whose nth term is
n(n—1).

TAFY, AR 5. QA ta=nln—1)=n2—n,
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&%, n=1, 2» 3,eeeen n ﬁv ﬁﬁ“ ’"t
t1=1’—1
tg'——z’—z
t3=3’_3

ot 3RW ) s=(124224324+- 4+ n2)— (142434 +n)
=nn+1Dn+1) n(r+1)_n(n+1)2n+1)—3n(n+1)

6 2 6
=Mn+1D(2n—2) 2n(n+1)n—1) n(n2—1)
6 - 6 - 3

WRAT S CRICS AN ACKT ¢y +to+-+t,=s ¥ B | ]
. 2. Sum to n terms 1.24-2.3+3.4+---
,& [ C. U. 12,17, 39 Sup., '44, 51 ; D. B. 26,33, 41, 44 ]
A ACHTF AN TN n-O il o3 Beotyw agm Afw
TG AT e eiNy TAtwwefa 1, 2, 3, «®elty gty
AT fNOY Beottyaefd 2, 3, 4, ---a@wIT 2ZAMTR |
Tiat,=(1, 2, 3, €T n-9% %) X (2, 3, 4,--- 97 n-F %)
=n(n+1)=n2+n %4, n=1 2 3., n TORT N
ty=12+41
to=2%2+4+2
t3=32+3
ty=n%4n
(cuinwes ) s=(194+224+324 - +n?)+(14+24+3+:--+n)

=n(n+D2n+1) , n(n+1)_ n(n+1)2n+1)+3n(n+1)
6 T = 6

_nn+1)2n+4) 2n(n+1)n+2) n(n+1)n+2)
6 - 6 - 3 '

[WRG: «a @ Ny nox A ffy 3RE a7 A,
1, 2, 3,---2efs Afx caoreer Afay FRs w1 ws cwfdm n-ox
*% ffo Sty FRr sfars e | &ty A g 1 Roaff Beoitvs
AT iy afis et waoes IR@ 1 ]
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¥%l. 3. Sum the series 12 +3%+52+---to n terms.
[C.U.'507
oA ¢, =1, 3,5, 9% AT n-OF 7z I
={1+(n—1)x2}?=(2n—1)2=4n2—4n+41,
amts, n=T, 2 3, n TR
1=412—41+41

t2=4.22—4.2+1
t3=4.32—4.3+1
t,=4.n2—4n+1 \
( cuter famt) s=4(17+22+32+--+n%)—4(1+4+2+ - +n)+n
,=4n(n+1)(2n+1)_4»(7:-‘—1)_'_,,l :

6 2
_2n(n+1)2n+1)—6n(rn+1)+3n_ n(4n?—1)
3 3 )
BWl. 4. Sum to n terms 22452 4+ 82 4--.-.t [D.B.’35 1

GA L, =2+5+8+--- 9% 7 n-on ArEy asf
={24(n—1)x 3}2=(3n—1)2=9n3—6n+1.

awd, n=1, 2, 3,+-+, n fAfau1 41T
tl=9.12_‘6-1+1

t2=9.22_6.2+1
t53=9.32 —6.3+1
ta=9n>—6n+1
() . s=9(12+224---+n2)—6(142+-+n)+n

=9n(n+1)(2n+1)_6n(n+1)+n
6 2

_3n(n+12n+1)—6n(n+1)+2n_ n(6n?+3n—1)
2 2 )

¥W\. 5. Sum to n terms 1+4+8+13+19+426+---
A FY, (AT s @32 n-97 oAF t,,.
WO, s=1-+4+8+13+194+26+---+1,
g, s=  1+4+4 8+13419+4 - +t,_ 1+t
[ @z =y 781 fafem ]
(fauars 30w ) 0=143+44+5+64+7+ - +(tn—tn_y)—ta
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ta=14+34+4+5+6+4-n s A7 2§y [z 3]
=1+{3+4+5+6+ ((n—1) MAF * AT}

=141 {6+(n ) x t="2F +:§21';2—1}n”+gn—-1‘,

o n=1, 2, 3, -eey 7 IRTR B
=313+ 3.1—1
to=322+42—1
ty=4.37+§3—1

....................

t =§.n“+g.n—1
(catsr 3fam1 ) s=3(12+2%+ - +n>)+5(14+ 2+ +n)—n
n(n+1)(9n+l)+3n(n+1)
12 4
= r(n+1)2Cn+D+9In(n+1)— 12n
12
~2n(n*+6n—1) n(n"+6n 13}
12

[WRAT : OA (WY, WT @A ¢, 77 TS €A1 @i
@A O @ Ay AT ey werTae AN e otdw I
o2 «wF % FRW BT FRa Fart #f ¢, A I ega
QU WiTe qA 2, @ AR AN QR @y owE wdie 1
MK AP Avafa AT eAge I AR WA Ry 0 T
1 3% Wi n—1 431 387 ; IR, <30 A7 (&A= 1) 97 Pareg 1 ]

®#1. 6. Sum to n terms the series 1.2.3+2.3.4+3.4.5+

9A t,=(1, 2, 3,...99 n-T A7) X (2, 3, 4, - 9% n-SF ¥)

X (3, 4, 5,---9T n-°% AF)=n(n+1)(n +2)=n>+3n24+2n.

@ 4, n=1, 2, 3,---, n fAfw A3

t,=13+3124+21
to=23+43.22+22
t3=33+332+4+23

.....................

to=n34+3.1n242n
(catsr) o s=(13+234-+n3)+3(12+22+--+n%)+
2(1+24---+n)

_[r(n+1n?2 Sn(n+1)(2n4-1) 2n(n+1)
e 2l




&0 Nuifas
_ni(n+ 1)’ n(n+ 1)(2n+1)
4

+n(n+1)

=n(n+1){”ﬁ'4"'—1)+2"; 1y} =ninafritontel

_n(n+1)n+2)(n+3)
4

8¥l. 7. Sum to n terms the series 1.32+2.424+3.5%+4---
AW 1,=(1,2,3,---93 n-% 4¥) % (3,4,5,---97 n-% *{¥7 %)
=nX(n+2)2=n3%+44n2+44n.
AN, n=1, 2, 3 ..., n TRA AB
t;=1%441244.1
t1,=2%44.22442
t;=35+432+43

ta=n+4n2+4n
Soos=(13 4284 e fn3) 4 4(12 4224 n2)+
4(1+2+4-+n)

= [nin+1N2 | dn(n+-1)2n+1) , 4n(n+1)
() g =

=n’(n;|- 12 +2ﬂ(”+ 1X2”+1)+2n(n+1)

=nn+1) {"”+1)+2‘2”+1)+z}= (n+1)(3n®+19n+32).

¥ 8. Sum to n terms (1)+(1+2)+ (L +2+3)+ =
NI ta = (1424 3+ ) =" D gpn g,
AW(Y, n‘:l- 2, 3»"': n ﬁﬁf’1 ’ﬂt

=312+
t,—‘ 2’+ 2
t3—-§32

tn=}n2+}n
Aatt) s=312422+-+n2)+3(1+2+-+n)
_nn+1)2n+1) n(n-l—l) 2n+1 !
PESEIRT! an+D(ZE2+3)
_n(n+1)(n+2)
6
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Bl 9. Sum to n terms D+R2+3)+(4+5+6)+---

A I gt fiea 1, 2, 3 ersfs wreifie LNNCIE
ew AWM U RS 28T o n-wearr 7 2 firer cats:
FOC AV R | AT R TN ¥, @y WY oo e 1,
RS 3FNTS =ty 2, e 3wNCS 3, your 7 el gl

et TS WA QR (142434 m) wdie n(n2+1).
farfy atnr=1+4243+ ... n(n2+1) MUF Ny o1y

Y [ sy,

S @\ n-ay i '—'——("—;'—l) T qhey | ]

_1n(n4+1)m(n+1) _nr+l) n®4n42
2 2 { 2 +1} s T3
=n(n+1)(n’+n+2).

8
¥W. 10. Sum 1-2+3—445—6+---to n terms,
(D) W n @& I A ot e T, w1
&wE WH=(1—2)+(3—4)+(5—6)+ -3 muz LA ]

=(=D+H(=D+(=1)++--§ 417 =¥ *15g
ffy e =—1x5=—3.

(i) ¥ n cF17 Reate ey 73, oz
o4 ?ﬂﬁ=1+{(—2+3)+(~—4+5)+(-5+7)+.....A"_z

2
YT T 7Y }»
STHIHLH L+ 2oL e ay g )
facfy ma[=1+1x”;1=1+";1="*2'1.

[ waeier erart fRrwie afom evx ohves wifo) e kL&)
"l oy A1 e ¥ FEA A w3 W T
QAP 251 sy I 31 Y 3 | ]
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1.1
®B¥i. 11. Sum to n terms 12+2 3+34+ ......

1 1
e t"=(1,2,3,---m n-Sq A¥) X (2,3,4, &% n-Sq %) n(n+1)’

GFY, £ = i"'=.1 —1

1.2 2
2723 2 3
5734 3 4
" aln+l) n n+l
. 1 _nt+l—1_ »
(cutst zfamy ) s =kl —adT

MJ 1 1 IIIIII
%) 12. Sum to n terms 13+3 5+57-|..

[W.B.S.F.’53 ]
L 1
(1, 3, 5,47 n-q *%)(3,5,7,---Aq n-OA W)

1
=(2n—1)2n- -Fi}'

S = 13 2( _1)

1 _ 11 1)

.......................

1 1

= (2n——1)(2n+1) =3 n—l Tom+i
1 1 4n+1 1- n
(o <) o= 1= 1) 2% ot~ a1

(@R attw 1—3=32. ., 5(1-—;)—g=—~ntwa i
qy )l ews AFIT WA At airmm=ix1=}; t;, ts b5
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&9 S A o AR att /e attwn ww $x (1) AR,
w3 71 Srtrefs Fifbn 2k )

¥¥l. 18. Find the sum to n terms of the series
(33 —28%)+(5%—43)+(73—63)+--- [H.S.’67]

@ t,=(3, 5, 7,93 £,,)2 —(2, 4, 6,---97 t,,)*

={3+(n—1)2}3—{2+(n—1).2}*= (2n+ 1) —(2n)®
=12n24-6n+1.

Y, n=1, 2, 3,---, n 47 AT
t,=12124+61+1
19 =12.22+6.2+1
ts=1232+6.3+1

te :12034+6.n4+1

(@) < s=12(17+22 432+ +n?)+6(1+2+3+ - +n)+n
—12x n(n+1£2n+l\+6xn(n-2¥1)+n

=n(4n2+9n+6).

Bl 14. Find the sum of all the integers which are
perfect squares between 90 and 890. [ S.F.'57 (Addl)]

. 90w@x *13T] FIeN Ffaif=100=102
890129
@3 89047 f5% *4T9 Jgew iAifA=292
49 ﬁ‘l’ 5 fGds caniea=102+112412% 4. 4-29°
49 =(1242243% 4 +29%)—(12 422432
4499
_29(20+1:(2x29+1)_9(9+1)(2x9+1)
6 6
=8555—285=8270.
fafan Swigzexion 6

¥, 1. The sum of 3 numbers in A, P.is27 and their
product is 693 ; find the numbers.

A 37, e a—b, a, a+b.
&%e 76 g8 1% a—b+ata+t b=27---(1)
@3t (a—b).a.(a+b)=693-- (2)
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o7y (1) €8T 3a=27, .. a=9.
(2) 28TS a(a®—>b2%)=693, A, 9(81—b%)=693,
3y, 81—b2=77, A, b¥=4, .. b=+2
w43, b=2 ¥R *Arefa 28 (9—2), 9 € (9+2) wkx 7,9, 11 ;
@t b= —2 437l Anafd By 9—(—2),9,9-2 w11, 9, 7.
e marfa=7,9e 11 ; wvqi 11,98 7.

®%i. 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.’43 }
[ 5ifaf wxar) sTten cedrs wite | ety eyl g7 W 10
@3 TYTAYEAT WeiTe 24 5 mOtefa fy 391 ]
A 39, Ayefd a—3b, a—b, a+b, a+3b [ Afyizd w7 2b ]
WO, ATE HS €S T
a—3b+a+3b=10---(1) @32 (a—b)(a+b)=24---(2),
awtd, (1) eqrs 2a=10, . a=5; (2) T2 a2 —b3=24,
3, 25—b%?=24, w1, b®=1, .. b=+l
fardy sarefa=(5-3), (5—1), (5+1) ¢ (5+3);
w93, (543), (5+1), (5—1) & (5—3)
=2,4,6e8; w431 8,6,482.
[@F5: (1) “pnran ff waw g3, 9 1gowld a eqe Aty
w83 b «fars 2¥ 1 (2) AWRYY IW T T A7 *H a—b, a+b
o2f5 XA R ALY =W 2b (A1 g2 Aty ApafF A ]

¥wl. 3. Divide 69 into three parts which are in A. P.
and such that the product of the first two is 483.

[ 69tF 9z foq =t (T 37 (@9 wef sawy @M
4hF @t ¥ g2BT e 483 wx | ]
T 9, WATGT WHFA a—b, a, a+b.
S ST a—b+a+a+b=69---(1) @R (a—b)a=483---(2).
(1) 22cs % 32=69, .. a=23,
(2) =8 7% (23—b) x 23=483 71, 23—-b=21, .. b=2.
foufy weax=21, 23, 25.
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®Wi. 4. Ifa,b, care in A.P., show that ab-+bc=2b*.

a, b. ¢ FNTT A7 %7 7 3 =¥,
s b—a=c~-b, .. 2b=a+tc.
@7, $SIFT b Wizl @d 1 1% 262 =ab+ be.

®wi. 6. Ifa, b, c are in A. P., prove that —]—', l, 1 are
b’ ca’ ab
also in A. P,
a, b, ¢ WAIWT A7 47 47 37 Ay,

8 b ezl 7303,

abc’ abc’ abc

1

wffe, 51—, 11 oaf mutwy el
¢ ca ab

(@R : @l A% W7 Arefag af%s syl iy,
Ruaty, o4 I oty FRA TefFe qw7 W eqra1 ¥ figag
wigtew Bl 5 AN F71 28 | WT @ity fored e | )

. 1
®wl. 6. If a®, b?, c® be in A. P., prove that bre cql-?z’

_1H.) are also in A. P. [C.U.’10,°38; D. B.45: G. U. ’50] _

[ww e ] 5 a2 b2, c2 ey ¥ ( Nt ),
. b2—a%=c?—p2,

1 1 1
wiq, b+c pyripe a+b a3} wwisy @ LLiS

1 1 _1 1
w c+a b+c a+b c+a“’

b+c—c—a =c+a—a—b
W et @bt

b—a_c—b  JUpR JE .
wie, 3fF bre—oth wie, 7ff b2 —a%=c §2m, e
&g W6 TqTS BLi AT (reicTl 2R |
i m«fb T e
Ele. M. (X)—5
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®9l. 7. The sum of n terms of a series in A.P. is
5n2+47n. Find the first two terms of the series. [C. U. '41)

[ cq 771WT AT n AT FAR 502 +7n, ST @ & %
fafs 331 ]
n-WATF ATFT A S, Wl w6 ¥ g8 |
w9, S,=5n2+7n ; @47, n=1 e 2 TABT A1¥
S;=5.12+7.1=12 ( a4z a3 *cFz 1@ ),
Sy=5.224+7.2=34 ( &ux g&B *tryg 7@ ). |
t1=S, =12 ( e @3B 147 AT @ty A8 ¢ 1)
O ty=8;—8,=34—12=22 (e&dx zEM® -twz 7B Yo
@y Af feats e faSw o4 et at )
ofdy 2fF A7=12 ¢ 22,
B¥l. 8. The sum of p terms of an A. P. is g and the sum
of g terms is p ; find the sum of p+q terms. [C. U.’50]
[ «3f3 ARy AT p AT AR g @R g NHT 7M\AR p. By
(p+q) o3 qa® By w31 ]
A ¥, @YY A¥=a, 9 4134 TWI=>b.
2179 5 8313 5{2a+(p—1)bl=¢g---(1)
58 §{2a+(g—1)b}=p--+(2)
(1) 28t *1& 2ap+p®b—pb=2q -(3)
@q: (2) ZZTS 1% 2aq+q2b—qb=2p - (4)
(3) v¥rs (4) facats 3faa 41
- 2a(p—q)+b(p*—q*)—blp—q)=2(g—p)=—2(r—q).
. 2a+(p+qb—b=—2 [ SeTAwTF p—q W7 St FFAI ]
g, 2a+(p+q—1)b=—2---(5)
@, p4q HT AR =252{2a+(p+q—1)b} [ 7T& WA ]
=254x(—2) [(5) &S ]=—(p+q)
®B¥l. 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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[ &qMd 3T €T, R-CFIF AT (M7 2n MYF WY WG
A3 BT 3n AI¥T WART F-TOARN | ]

A 9, AN A =a, A4 wFT=bh.

S,=23{2a+(n—1)b}-- (1).

Sen=2"{2a+(2n—1)b}=n{2a +(2n—1)b}---(2)

R Szp=3{2a+(3n—1)b}---(3)

OB, 2n AT AT AT 7R =S,,—S,
=n{2a+(2n—1)b}—3{2a+(n—1)b}
=3{4a+4bn—2b—2a—bn+b}
=${2a + 3bn—b}=13{2a+ (3n—1)b}.

w1317 4 X Sy =§ X M2a+ (3n—1)b}=2{2a+(3n—1)b}.
A4S gBA (@ (T MY @7 2n-MYIF AT

AR TR =3n MYF AW AL 9F-gIINRA |

BW.. 10. The pth term of an A. P. is ¢ and the gth
term is b. Show that the sum of the first p+g terms is
ila+b+iobL [ M. U. 1887 ]

(@7 waigy AT p-B% oA a 9R ¢-CX ¥ b, &NA

. p+aq a—b
77 (1 B 24T p+q RYF A AR T(a+b+p—q)m )

WA 9, AT A7 =1 @R Al{IYY T{=d.

S fH+p—Dd=a-(1)
o f+(q—1)d=b--(2)

( fRratsr 31311 ) d(p—q)=a—b, d=2a=?

Wiy, (1)+(2) 37 a+b=2f +(p+q—2)d.
p+q e AR =242{2f +(p+q—1)d}

=19 0f +(p+a—2d+d =25 atb 4220,
(@R maebmaﬁmawvtmmmwwmb
A (faal w7 (fars g+ ]

B%\. 11. If a, b and ¢ be respectively tne pth, gth and
rth terms of an A.P,, prove that a(g—r)+b(r—1 ' +c{p—a)=0.

[S.F.’63; C. U. J2,°37,746 ]



XA 39, AT AF=F IR AY WYI=d.
&7 76 S f+(p—1)d=a---(1), f+(q—1)d=b-(2),
O f+(r—1)d=c--(3).
(1)—(2) 3w i€ (p—q)d=a—b-(4)
o (2)—3) ,» o (g—r)d=b—c--(5)
. —q_a=b
(4)+(5) 3wt =18 3'-_‘:=E:E‘
a(g—r)—blg—r)=b(p—q)—c(r—q),
7, alg—r)+b(r—q)—bp—aq)+c(p—q)=0,
A, alg—r)+b(r—q—p+q)+c(r-q)=0,
a(g=r)+b(r—p)+c(p—q)=0.
Bwl. 12. If g, b, ¢ be respectively the sums of p, g a&\ld r
terms of an A. P., prove that £(¢g—r)+2(r—p)+2(r—q)=0.
[C.U. ’45,D. B.’43,%45 ; G. U. 49, ’%1 ]
[ ff Ft7 ieT @A p, ¢ 8 r MUYF T AAR W{HH
a, b € c®¥Y, WI &AM FY (q, Xq—r)+20—p)+Lp—q)=0
% ]
T FY, €U Af=F OR Fi{{I1 wWI=d.
&S 7 ZZCS AR 3{2f +(p—1)dl=a--(1),
$2f +(g—1d}=b---(2) @2 §{2f +(r—1)d}=c---(3).
(1)-a3 Ty e § Wyl o R 418 2 + (p ~1)d=22...(4)
«EAT (2) TUCS 2f +(q—1)d=22-(5)
o (3) , 2f+r—1d=72-(6).
ey, (4)—(5) ¥R N (p— g)d=22—22=2(2—2)--(7)
a3 (5)—(6) ITM NE (g—r)d=2(2—2)--(8)
L (1)) SRR 2e=r T
S 3= =2g—r)=2p—q)=2p—q) [ IWmedT w1}
q, 2g=r)—q—r)—2(p—q)+p—q)=0,
T, 2g—r)—2g—r+p—q)+ip—q)=0,
7, Hg—f—op—r)+p—g)=0,
W, o AM+r—p)+2p—g)=0.
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®wi. 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.

[ o¥f® sty cei3 n AT e TP erEy wwAS n—1 :n+1;
BEIH T AT 7wy W 3w 331 )
A F, NI 2N 47 IAFN @ '8 f 9 wigtzd ww3 b ed.

AP AFEHT THATS wﬂﬁx “+4b ﬁ‘fa Ffire g8 |

12{2a+(n-1)b} n—1
&S 76 s AR s2f+n—1)d} n+1’

2a+(n—1% _n-1 _
A eyt it ROt A

2a+8bh_9—1 al 2(a-l—4b) . a+4b ‘_t
2f+8d 9+1° Z(f+4d) 1() of+4d 5
fardy wyte=415.
8wi. 14. Ifs,, 5o, 53 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
51 +55=25,. [cf H.S.’62]
(Rl ey 7 9FT &y AF @R FyiRd @ W
1,2€3; 3 s, 5o 53 WG BLIHI n MYF A3 A oo
I, BT (FATS (W 5y +53=25,. ]
A 7, ST ¥ =q.
51 =32a+—1)x1}=32a+n-1),
sy=32a+(n—1)x 2}=3(2a+2n—2),
s3=3{2a+(n—1)% 3}=3%(2a+3n—3).
51 +53=32a+n—1)+3(2a+3n—3)
=3(4a+4n—4)=23(2a+2n 2)=2s,.
®wl. 16. 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.
[ 3t eqrae oveay (el oafd watey i | wwew el
88" @ tyid wwy 10° g¥e TiA AW MYy ¥ 7 ]
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I I, AWRYTI=n. QWA 3% °7 a=88", wiyf3d wyxa=10°,
v CF W W reR AA® + 4 Aw
=3t fNed Ay,
£{2.88°+(n—1).10°} 4+ 360°=2.5.90°,

7, 88n+5n%—5n+360=1807,
q, 5n2—97n+360=0, 3, 5n?—72n—25n4360=0,
3, (n=5)(5n—72)=0, .. n=5 I & ,

o Atene et g o Y, o fAufy atﬁw&{1=5.

Exercise 4

Find the sum of :— !

1. 1+345+7+--to 10 terms. [C.U.’23]

2. 548+11+---to n terms.

8. 14+10+6+--to 12 terms.

4, —14—11—8---to 20 terms.

6. 14+1}+4+13+---to 19 terms,

6. 1+2-142-24...to n terms.

7. 1241264132+ --to 21 terms.

8 1+4549+4:-to(n—1) terms.

9. n+(n—1)+(n—2)+---to (n+2) terms
10. /24 J2(14 J2)+ J2(1+2 4/2)++--to 19 terms.
11, 2+548+---+152. [C.U.'48 ]
12. 94745+ --+(-25)
Find, without assuming any formula, the sum of
13. 1, 3,5, 7,---to 30 terms, [C.U.’16]
14, 4474104 to 112 terms, [D.B.’44]
15. 5+4+8+114-- to 51 terms. [E . B.S.B.51]
16. 3+7411+---to n terms.
17. 14447410+ +37. [C.U.'19]
18. Find, without assuming any formula, the sum of the

first » natural numbers, [C.U.10,’19; D. B.’28 ]

[ cata @ sigiy 41 a%8 €% n-RPYF  TefF Uiy
s ffr a1 ]
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19. Find the sum of all the multiples of 7 between 320
and 442,

[ 320 '@ 44243 %4138} 797 eftez ol AP Ffy 331 )

20. Find the sum of all the odd numbers between 100
and 200.

[ 100 & 200-3 3473®! wyH ( fAewis ) spytefg Aa® 3w 7

21, Find the sum of 30 consecutive odd numbers of
which the last is 127.

[ 30f &fuF sy sty e 127 ; Beterg #af 39 7 ]

22. Find the sum of 21 terms of an A. P. of which the
4th and the 15th terms are 13 and 57 respectively.

[ @ awiwg iy 59 @ 15-9% =7 zat@wew 13 8 57 wiziy 218
Ary AR fAfu 371 ]

28. Find the sum of 16 terms of the series 10, 8, 6, -
beginning at the 10th term.

[ 10, 8, 6,---coz 75 =§ 2L (T {39y 16{ Az w3
fafg 331 ]

24. The 21st term of an A, P, is 43, find the sum of its
first 41 terms,

26. 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 1} and 2}. How

many terms of the series must be taken to give the sum 171 ?

[D. B.’40 ]

[atq wnter Wz ey g2 o7 1} e 2} ; Beiy IvefH
73 7% 171 w¥ra 7 ]

27. Find the sum of 14+4+6+9+11+144--to 21 terms,

28. The sum of n terms of an A. P. is n%. Find the first
term and the common difference. [G.U.'48 ]

29. Find the series in A. P. of which the sum of v terms
is 2r24 3y,

[ 9% @3 f Axreq = Afw 37 el r Ay AR 2r243r. )
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30. The sum of a certain number of rerms of the A, P,
21419417+ ---is 120. Find the last term and the number
of terms. [D.B. 47 ]

[21+19+17+ - 7Ax1¥q 47 FfSo47 oAy wx® 120 ; Baty cn
o 8 =2yl fada 331 )

31. The sum of n terms of a series in A. P, is ’1@—'3;-:—1)

Find the rth term.

82. The sum of 9 terms of an A. P.is 17} and tha\ of 24
terms is 996. Find the sum of 41 terms.

[ aaf® swate cadq OF w171 @ 24f scw WP 996 ;
Teim 416 *rg IR 3@ 2 ‘
33, The sum of n terms of an A. P. is m, and that of m
terms is n. Prove that the sum of m +n terms is —(m +n).
[C.U.’50]
[ 19 7019 (9NT 7 AHT AW m @R m A7T AR 0 THLA,
&%td 37 1 B2 (m+ n) *HF3 FIR —(m+n) g8 1 ]

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.

[ eie #7 ¢g 8, 16, 24T x (Tl UF Awy ARy
WX @3 cain FfRcer w3l SgH sty qusfa swig 28w 1 ]

84(a). Find the sum of all the integers which are perfect
squares between 39 and 17823, [ S.F.’60 (Addl) ]

[ 39 € 17823-4% 713S] waw 3 Fartafiz qaf? 37 ]

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.

[ @y stfafe sies A Ads o9 cad wighwg aaf 22 e
1R %yl g2 T wawa 10 7y | )



817.
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Find the sum of n Arithmetic means between

Prove that the sum of » Arithmetic means between

two quantities is n times the single mean between them.

[ewd 7 1 320 3T g% » awedy wier W @
pifterry AN 2B 0w 1 ]

89.

Sum to n terms the series in A, P, whose nth term

is 2n—1. [D.B.’46]
Sum to n terms ¢

40,
41,
42,
44,
45.
417.

49,

51,

52.

1X34+3X5+5%7+7X9+ . [W. B. S. F. '52]
3.74+5.10+7.134+9.16+ - - [ D. B. ’36)
524824112+ - 43. 12242.32434%+..-
23+3.4+45+ [E. B.S. B. '49]
14+3+64+10+15+- 46, 14+4+9+16+25++
2.3.443.45+45.6+ 48. ()+A+3)+ 1 +3+5)+

1 1 1 1 1 1
zatagtest O g4tastset

(@) 1.7439+45.114- [C. U. High '50)

(b) 12-2%43%2—42452—-62+4...to r terms.

(c) 12-22432—4245%—624...to (2n+1) terms.
[ H.S. '69]

(d) Sum the series
nl4+(n~1)24+(n—2).34+(n-3).4+-+1n.
[C. U. 1889]
(¢) Find the sum of 12+32+52+4 - 4(2n—1)2,
[H. S. '66)
If x, y, z are in A.P,, show that y+z, z+x, x+y

are in A, P,
(2ff x, », z TAWT NS 4T, BT Fate A y+z, z4x
e x4y ANVI A WL | ]

8.

are in A, P., prove that

b+c c+a a+b
If ’ ]
a b c

Nt
i
o

are in A, P,
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5¢. If (b—c)?, (c—a)?, (a—b)? arein A. P, show that
6'—}—7:' &—_%;, ;—1:2; are in A, P.

B6. 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]
[ 5tfAB AvtEDNT MU AP AANwET AW 11 €% A0F
g3f57 aqwe 29] 5 suartafy Ady w31 ] ;
68. If a, b,c are in A. P,, show that |
(a+2b—c)(2b+c—a)(c+a—b)=4abc. [A\' B. '35]
(Hints: 5 a,b,caniey @, . at+c=2b]"
67. If x,y, z be respectively the sums of the first
p, q and r terms of a series in A. P, prove that
xqr(g—r)+yro(r—p)+zpq(p—q)=0. [C.U]
[ i ANBT AT p, g € v MYF AWI I WFA 2, y @ z
TR @Fld 37 (T, xqr(q—r)+yrp(r—p)+zpq(p—q)=0. ]

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]

[«3 yfE oielr ape @ w1000 5171 o€ € 417 fin
8 AT Ffers @ gi7 ity e o83 W 47 o7 ¥y sfaar
251 3fm Ifta) afy eux iR 64 5131 o7, o7 IS TMA
@ qi7 g gBra 7 )

69. 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.

[ «3f Tegiug cFiqaf Aatwy (wics st | 3ff Frew (il
120° ‘e sitqiad w@7 5° TF, B BLIY “F MU I 7 ]

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]

[ @l wg =[tex BT 9T %3 5 1% P 1008 @wy M
Wy | 9F YTE @x @@ 28rs 5 1w qrg 1fwve wafs 3 2%
sfors W Ffw @fdarys «sff Ffin awr @ s wifies
A | il b T 9w 5 283 7 )

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]

[eF 3ferz 162 =& =ad s e¥a| o o fox
30 xigar, fedy fax 27 a7, T ffx 24 W¥ey «¥ Sha 31¥re
#ifda | o 3 faed gnd v FRE 7 )

62. A tree 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 ?

[@3ff oty @f% a7 54 a7 wem «s 2 % Qe |
Bt af @Yx MY @F @ AN, $1I F T Briy IR 1T %FQ
€32 S LI THS IS ¥20E 7 ]

63. A man undertakes to pay offa debt of Rs. 65 by
monthly instalments ; he pays Rs. 2 in the 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]

[ o7 e Fifar s oigig 65 B3t ¥4 caiy 33y wy
o4y T 2 513 fror @22 4% 97 QT 33 Ao FfRef us
11 3Ryl ATIBCS Aif7 | 3 ANy @ 3 Ay TFR 7 )

64. A sets out from a place at the rate of 5 miles an
hour. B sets out 43 hours after A and travels in the same
driection, 3 miles the first hour, 3} miles the second hour, 4
miles the third hour and so on. Find in how many hours B
will overtake A [H.S.1965 ]

[ c¥ta gl 23re 3eq] 28I A WB1 5 WA an WS Ao
€3 Oigiy 43 W81 17 B veq] ¢2u1 432 s ewn vbiy 3 Wi,
Sy By 3} n¥a, woOlw wBIY 4 NiBe «Foiy NS Aifay
B s vty Atw «faa 7]



Qe (M (Geometrical Progression )

14. WS (@R (G.P.): & v wwfs wefiz
@ @I oM RS 2 Oigla 53 sfetery waetts iR waty g,
Szl T30 @3 WNF @retey o e |

Wiy @ f33s Aqy wwetefiir @ dn wivtad wEtits
{ Common Ratio ) Itor i I¢{— l‘

(1) 1,3,9,27, gl euiiey ¥, 81T Htatad wgre=3.

@) 1,—3, 1,—},- Bl writey o), Bty wteiad wweite=—4,

(@R s (1) «F sitafed Smofor® migzde: « w31 TS 72
zH | (2) eivulrs s Arefare 43 o @ Aeizd SRS wia) @
3R 47 o3 wefF oten w1 (3) ok o 7F e A%-
SfFF i WRATS W71 47 43 ol IS ¢HfF o7 47 RS
drefd otewt W1 (4) A eeT or dAvefl wfis
wAATSY 27 | ]

15, 7ietze wgstis fady | etter @7 @ I W
Sigly B9 o4 Ara w3l ot IR0 A AT Atew) qa |

#iai7¥ 9% ( General term ) | (I QNS (AT @A *fF
a 9T A Syt r 230 (A 2w g, ar, ar?, ard,---

awed @ o A ¢, =a Wi ar® 3 arl-)

T AT to=ar WL a2,
T oAF 1 ty=ar? q{{Q ar®-1, ¥onify .

QU Y1 TR (T, ATHF AW ra7 e T ¥
qetH 9F I 0 BT ST AW Y ¢, =artL,

Byigzeaton 7
®¥l. 1. Find the 6th term of the series 1, 2, 4, 8,

G 3 AF a=1, Aig3d WA r=3=2, @ ¥R n=6,
ta=ar® 1, . t,=12%=32,
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Bl 2. Find the 8th term of the series 1, =4, §, —g¥,"-
41T @R 1 a= 1, At wgetts r= " 3

A¥RT] n=8.
=ar™l, N te= 111
tﬂ ar L . 1 ( é) 37 2187
¥7]. 8. Find the pth term of the series 4, 8, 16,
G a=4, r=§=2 9 n=p,

ta=ar"l, . tp,=42071=2227"1=20%1,

¥¢l. 4. Find the nth term of the series 1, —3,9, —27,-
o a=1, r="t=~3,
s tamar™l=1 (=3 l=(=3) L
[ @R ¢ @A Bwafd Wt 31 ¥atws Stw fdy Fr Aw AL ¢
n-&7 T SN QA n—1 TN T¥QR QR 94T (—3)"7 '3 A
(AT TBTA | Wi 0 LTt g®ea (—3)" L A €@ 1)
7). 5. Find the nth term of the series

1
J3+ 3 ,,/3"' [C.U}

QA @9 AT a= /3, AR WAl r=—:—//§=_~1——= 1

ta=ar™ e /3, (;)»-1—3*/3 b 31-n_gi"

®¥|. 6. Find the common ratio of the G. P. of which the
first term is 2 and the 10th term is 1. [C.U.725]

[ 3 @rey (e ody AF 2 @93 §49 oF 1 ofeld sigiad
wgits fady 331 ]
QU YT A a=2 R t1o=1. T FT, HiYRA WFAS=r,
ta=ar®™1l, . to=2r? I, 1=2r%
T, r=3, o r=3
®¥l. 7, Find the Oth termof the G.P. of which the 4th
and 11th terms are 2 and g respectively.
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[ cota araies 7 59d o7 2 @ 11-9% 947 &, B
AW AT IS 7 ]
WA F7, AN A¥=a AR ALY TFAS=7r,
MG A TRCS t, =2, WA ar’=2..(1)
AR ¢, =g VR arl®=z4.(2)
awty, (2)-(1) TR MR r =13 =1)", .. r=}
awd (1) 28TS a(3)? =2, 2(1 3a=2, a=1§.

. 8 — -4 1=}.=l
. faf y=ar 16x 2 X =5 =1

B9\, 8. Find the series in G.P. whose 5th term is 16 and
9th term is 256.
[ a3l wrdter W7 <%x 4% 16 € F3x oAw 256, =3I
fafa#11 ]
T Y, AU AF=a 9T A(Id YA - 1,
#Eq 2BS AT art=16 - (1) €% ar® =256---(2).
@97 (2)-¢F (1) a7} Sif Ry A r2=16, .. r=42.
awtd (1) e8t® a.16=16, .. a=1,
farfy artey =1, 2, 4, 8,--+ ; WAl 1, —2, 4, =8,
8#1. 9. Which term of the series 9, 3, 1,++is 535 7
WA FY, 5)3 GTG CANBI -9 A7 | @LA @YW A7 a=9, @
Ayiad WS r=3=4.
ar" l=gly, T, 9" '=3ls
S e
n—3=5, .. n=8., WO g}y @7e By wix o7 |
W71 10. If there are 6 terms in a G.P., prove that the

product of the first and last is equal to the product of the
third and fourth. [P.U.]

[ 2ff @t eritad cAcs 66 =iy «iex, ©T efutd F7 7 Tl
@Y '8 (T KT QAT T @ 5FY ATHY RAFTAY A | ]

‘1’ 3n-s=_..35’
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A FT, AW AF =g IR Al NGNS ="r, GiT 47 oY teg=ar®,
AT @ (T AT QYATA=g X ar 5 =2, 5,
WA T 8 5P AHT @IBT=ar? X qy’ =gy 5.
ST *IF X O AT =B A7 X g o4 |
%1 11. Show that the product of any two terms of
a G. P, equidistant from the beginning and the end, is
constant. [D. B. ’31]
[ et 37 cq, attfar Ny eax e 17 oifg ¥ AXLAIS!
CT-(FIT T8 AT @t T $3F | ]

A F9, 2T AF=q, (T AT=b 43 AT TFtT=r.

YT 8 ¢ ffF gqLT p-oF ¢ 7RA AW F7) WIS |
&% i s @Cg p-Oq AF=qr""1 QI 9y fis {ic@ SIELY ’Lcii
b

» %’1 ’Wzr,,_ 1"

=1

BT YA =qar?-1x 7’L=ab~—:wv !

®¥. 12. If the pth and gth terms of a G. P, be ¢ and d
respectively, find the first term and the common ratio.
[C. U. "34]
T FY, AYY =g AR A9 TGO =1,
@ATE HETY /LS A8 ar®~1=c..-(1) @3t ar®=1=g...(2)

1
=1 D-a
s, (1) + (¥Rt 2 =0 rrast, r=(§)” :

a2 (1) g¥re =12 0(3)%:%=c.

=1
=1 = -
=1 p=g p=1 el
. a-a 1-0Ta v-q
S a=c><(§) ==cxdp_l=c PTlxd
PERL
1-a p=1 1

=cP-0a, Jo-a -(cl-a'dn-l) 5?0.

Bwl. 18. Ina G.P. if the (p+q)th term is m and (p—q)th

term is n, find the pth and gth terms.
[B. U. 1888 ; C. U. '35, '42]
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[ @3l erriey AT (p+q)°F ¥ m R (p—q)-°T ¥ n;
YT p-oF @ -7 7 P it 3711
T Y, €AY ¥ =a, AR qFHS=r,
O £y, o =m QKR ar?t=l=m...(1)
O Ly g =n Nl ar®=0"l=g...(2)

' L
L (D)) Ffam prre-1-vrani N gy p2e T °r=(ﬂ)"
LR . n s n’ A | .
g

awid (1) T8 iR a{(%)-}i} oren =m, q, a.(',':) \f“ =m

p+a-1

n 2a
a=mJi—
m

fAufa t,=ar?"? m(r—n'f) “ X{(m)' }
P+a-1 -1 -1 1-9

—m(2) () () ()

- - (”—':)é=m X ——’-1}

) e

m?
2
=m§ L Nmn, w8FA t,=a.r0" l--m( ")“.
2-1 et
e [M\ 20 =T ( 2aq )
s (7)™ =(7) (o
(%)
aTHA A W ]
Exercise 5
1. Find the 6th term of the series 4, 8, 16,
2. Find the 9th term of 1, —3, 9,---
8. Find the 7th term of §, 1, 4,
4. Find the nth term of 1, }, 3,
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ﬂ!'m.;t is the nth term of the series 16, 8, 4,.:+ ?
£ ﬁ.ﬁi the pth term of the series 3, —9, 27,:-

- *d the 7th term of the G. P. of which the first
term 1d the common ratio is —}.

8.2 ‘;fle common ratio and the €th term of a G. P. are
} and 1 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 and the 14th term is
&, find the 17th term,

11, The first two termsof a G. P. are 3and 1. Write
down the 10th term, [C.U.13]

12, The 5th term of a G. P. is 48 and the 12th term
144, Find the first term and the common ratio. [D.B.’28]

13. Which term of the series 128, 64, 32,-+is } ?

14. Is 320 a term of the series 5, —10, 20,--- ?

16. Find the 10th and nth terms of the G. P. of which
the rth term is 2771,

16. If the pth and gth terms of a G.P. areaand b
respectively, find its nth term,

&Cmﬂﬂ NS ( Geometric Mean)
16. (1) =f¥ feafd if ardieds cidrs ¢, w1 17 7ifes
#9y 8 gONF Fify et AT WA |
(2) FoFefa M Qrriedy = 957 Fa @aw ¢ 1T Ty
ReT ST @ew 6 (Y Ny veeld ey 1w @ |

Butezeinion 8

®91. 1. Find the geometric mean between @ and b.
[C. U. 48)
WA FY, GNT WGIB m, TR a, m, b Gy @ ix

oRA1 . 1"5=—£ v el Aiete wysittey AW )

3, mi=agb. .. m=+ Jab

[@RT: weiea cvel ot g T1frT weeiedly %0F iz
wreray 3y A | ¥ A e ]
Ele. M. (X)—6
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" ®%l. 2. Insert n geometric means . Q)T oy n;
QNTTT ST IR g, 1T 17 b 4w Bt ¥ qint
ol o3 ardtedy ol T aw & ATy, TP

Bzt (4T ¥ 31 (n+2)-%% 4¥ b \59%
A ¥, TEHY MY WENS=r,
J.
. _ b . —(b\"1
s b=arttl, @ ot oo () .

5 facfs sgwef=ad| )“ (b w1 (a)m

B#). 8. Insert 3 geometric means between 2 an& 162.
{C.U."30,'49]

261623 7ty o wratady s wike 5 S w®
STHENT (N QR | ST @R A¥ 2, AT AT ¥ 162. -
N 97, A1 S =r,
t,=162, .. art=162, 3 2r¢t=162,
A, rt=81=(43)%, .. r=+3.
oA WIF=2X3 I 2X—3 =63 —6
N7 2F=6x3 I —6x—3=18371 418
oo WF=18x3 3 18x —3=54 31 —54
o fufy sgs fsaf=6, 18, 54 ; w4g) —6, 18, —54.

®¥l. 4. Insert 5 geometric means between 3§ and 40}
LD.B.'35]

S @¥E W FOTS) 5B WTF A @3 eretrEdy ¥
#53 I 1 BT AN AF 3, WRYI=5+2=7.
A 9, BT AL wgte=r.

AT £, =403, a=38=32, .. ar™~1=40},
32 ¢_81 81X9 3 28 . L
T, 5= 2,?1, =5% 3356 =(3)%, - r==4§.

farfs xyrzef=>5}, 8, 12, 18, 27 ;
w4y, —54, 8, —12, 18, —27.
¥%1. 5. The arithmetic mean between two numbers is 15
and their geometric mean is 9. Find the numbers. [C. U, 26}
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AT AT ANG 107 15 e oo 1037 9; @
fafr 371 ]
T 39, AT BB a e b,
‘s @ bag TT e rIB =242,
(oo G 252=15, T a+b=30--(1)
C U tets, v a8 b-a3 UfES etdtedy xuI =+ Jap,
4ty + Wab=9, .. ab=81--(2)
awtd, (a—b)?=(a+b)?—4dab=30%—4 x 81=900—324 =576,
a—b=1% /576=124--(3)
@47 (1) & (3) iyl IfAW A a=27 @R b=3 ;
wqaY, a=3,b=27[affa—b=—24 1]
p o farda mariey 27 € 3 ; w44, 3 € 27.
?ﬂ. 6. Show that the arithmetic mean of any two ree
S.

itive quantities is greater than their geometric mean. =
fsC. U. ’28, '39, 41, '44, '47, '48 ; G. U. ’52

[ &td F4 cv, 52 atwa @iws it Ang Ny Wk et
UF WF ITET 1 )
T I, WA a e b L a, b QAN
BRIHR ANGNT FYF =232, T GG 3F= Jab.
e, () D=2 B (= I i
Faof @xe @ '@ b 71W7 3T el €Tl @31l
S 5> Jgh, wdte wated qFh>errtedy 2% |

®BWi. 7. Prove that the product of the n geometric mean:

stween a and b is the nth power of the single mean betweet
em,

[ €14 7 4, @ '@ baT OIS 7 RYF SATGAT TGFT ¢ T
H7vg TS @B W SrATEAT TG 58T ST A | ]
T 37, At @At =r.

a 8 b3 7S} W= ./a—5==(ab)‘]‘
2 xgwBy n-ox o —{(ab)" =(ab)¥.
AN B-YTF ﬂmﬁ=;¢r, ar®, ard,-.- .

b b b

3 L2
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A ¥, BT wfwn=p, Y ﬁw T p=(ab)T.

AW, p=ar Xar®Xar3 X »X—b; be x?

‘«gp=gx%— x% X  Xar®xXar®xar (ES18N ffew

s (et Ff3m ) pP=abXabXabX ---n MYUF PAIYF 5y
=(ab)", .. p=(ab);§ 4
[ERG: ok AN IRl qe | 9= o @ik oy, b cvg o

9 r AYY WS IR @4 79T ar, Ty w* ar?, o
TOF ard, - @S AN WA WY W 77 s yfier o

773 Wi b7 ’(ﬁw%’, Sty = w2 BT o

- Tt
1 4

wn | BT @S Ty IT— @A e aray AR /Ry e

b i #finl aw ab, «¥5t ar? x L =ab Tt w R 1 ]

®wl. 8. A is the arithmetic mean and G the geometril
mean of two unequal positive real numbers p and q. Prow

that A>e>9;. {G. U.50

[ TR AT (1T I1ET AT p '@ g4T FANDY TOF A 9w
b
ey 307 G ; ety Iy, A>G>%.]
U A=p '@ g-47 FITENT mU?F:’?—%'!
W G=p 6 g7 SUIET TUF= g

. 6% _ pg _ 2pq b
s =Ll =S =p(qwIT)I
A v+q_ pt+q ( - )
2

— pH+qg—2.pg
LR p';q— qu=u§—-gg=i( Vo= Jq)®, ¥al iR

afan ’—’—';—"> Jrq wdte A>a ( ewtfae W 1)
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wiaty, A.E==”';"X£::?-—pq—a' =a.q, f¥§ A>a <dTiRe

13 11+ 2 k<em‘t\e>—;, A>G>-—.

9. The AM. of a and bis to their G. M. as m is
to ». Showthata:b=m+ Vmi—ps : m— Jmi—nt.
[A.U. 1889 ]
[ 7% a & bay AN @ WiteNT VOFWIT wHAS m 2 1 73,
TR IICA, atb=m+ JmP—n2 t m— Jm?—ps. |
a8 b7 g A M.=2§2 qx G. M.= Jzp
2f2: Jab=m:n (NIT),
71, a+b =m a+b+2 J/ah m+n .
Sdat b P S— —,, (comp. & div. ¥170
(Ja+ Vb + + Jh_
3y, a bl _m+n Ja +nr
(Ja= o3 m=n " Ja=— b Jm—n" ke
2 .Ja= Jmen+ Ym-n
2N Ymta— Vm—n
8 mintm—n+2 Im*—n* farl
b—m+n+m—n~2 Nm3 —nd (a’f q't)
9 2(m+ q/ -—n’)
b~ 2(m— Jm*—n?)
& b=m+ Jm@—n2 i m~—~ Jmr—nt.
B¥). 10. Show that if » and g are two unequal positive
wmbers, then A>Q@>H, where A is the Arithmetic meam

( comp. & div. w71 ),

nd @ is the Geometric mean and H =§%? [E. B. S. B. '48}

[2fip e ¢ @B wm wiiws wyln wedy we
» SN 7UF 0 9 H=—-—2—- TY, O3 CFATe (T A>Q>H. ]

I
4 J — 2 n——a- =298
A A=232 q= p%"““‘—l_l_! o'e sta
»Ta we
[ wafal wew a1 R..axr wtxr =211
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Exercise 6

Find the geometric mean between : —
1. 5and 125 2, }and 8. —3and —-27
4 —6and -2§. 6. x3%yand xy®; 3./3and 9.y3.
Insert 3 geometnc means between 4 and 324.
[C.U. 1890}
7. Insert 2 geometric means between 5 and 135.
[\C. U. '161]
8. Insert3 geometnc means between 25 and 164025.
[ Pat. U. 19 ]
9. Insert 3 geometric means between 3 and 9.
[C. U '14)
10. Insert 9 geometric means between §} 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}

[ewid 33 @, @@l e @7 2n-97 o7 Befz
7-9F G In-SW T4 JPANFATEY | ]

12, In a 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.’15]

[ @it 39 (3, Gretey AT ¥ (I @3B oW WS A
AYNCET e @ AT iy AT )

[ Hints ¢ T 37, €¢¥ 9F=gq, A{{74 AGINS=r S m-F
o @Fe | A moey Aq=ar™), . Bglg af=(ar™1)s.
@ oS TR 7T p- O 8 NI p-q ’flﬁ Q4T =(ar™1)?
CTYRTS ZRIT | m-H °lm *43 p-ox =2

m-BY FT{T IS p-!ﬂ Ar=ar™ 1 X r’==ar"“‘“’
S g @A =ar™ 19 X gy™= 149 =%y 2m" 2= (gym-1)3 ]
18. If tl{é\{& M. and G. M. of two quantities be respec-
tively A and @, show that the quantities are A+ /A% —@2,

-1
=gy™" 1-9 el
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[« 2B 7 ey e suitedNr 707 WiFT A e a
W, S cidte @ 31 g3 At VaT—al. ]
14. If there be an odd number of terms in a G. P., show

that the product of the first and the last terms is equal to
the square of the middle term.,

[2ff 7 wries @7 ma Wy gy, oY @vid 9 o,
BT YT @ ¢ IRT wiF B Nreieey sk siwt 1 )

15. If the 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 last terms,

| 93 wliter AT W MmYT ¥ WE | emid I q,
Bl 74roF 326Y e BT @AN @ (AT ATHY ATLAT AT | )

[ Hints: %9 93, A9-0qi=2n. .. n-Sq 4R (n+1)-9%
4148 (A3 g&F 24717 ( middle terms ) ¥R 1 ]

16. Find two numbers such that their A, M. is 25 and
G. M. 24,

[ @9 BB wyn fadfy 37 sigimm ey 19 25 @
SN 14T 24 ¥R 1 ]

. . R \
17. If one arithmetic mean A and two ¢ :netric means
p, q be inserted between two given nurk (s, prove that
[ 4

P47 _2n,
Q9 p

(@B ewe wun Aed 2B A o 2B sty
¥ p 6 g T, WU AN FT (X Z’;+‘%;=2A. ]

18, The A. M. between two numbers is thrice the G.M.
between them. Show that the ratio of the two numbers is
342 ./2:3-2.2.

[ g8 ety wteds 203l euteda 2gafia 3 o1 | e
¥ Q@ MYUICTT qAS 3+2 421 3-242.]



17. eried cay e
Srtexermtni 9

¥%l. 1. Find the sum of the first n terms of a G. P.

[ C.U. 19, '29, 39, ’40, '42 ; D. B. 32 ]

Or, Find the sum of n terms of a G. P., being given the
first term and the common ratio, [C. g 171

Or, Find the sum of the first n terms of a G. the

first term being a and the common ratio r.
[ C. U. 16, 32, ’35, ’37 ; D. B ’39 '42 ]

Or, Find the sum of a+ar+ar?+ar3+...... to n tetms.

(C.U.31;D.B.”36 ]
[ B3 eitefd @3F @n ) ]

A 39, BT QY A =g, AT AENS=r @ WA®=3s.
S AR =n, IR n-SF df=ar*~1,

€O s=a+tar+ar+4--Far*1......(1).
@ (1) Xr 3R/W sr= ar+ar?+-+ar*1+ar*...(2)

(1) =8t (2) faaaty +fw NE s—sr=a—ar®,

ql, s(l—r)w‘;z(l—r"), c=a(i::':}u-(3)
MY, (2) B2 1) facats #fas0 N2 sr—s=ar*—a
- a(r —1) (4)

[mRas (1) cm‘maw T2 T oftem A | r-a7 WA
«F ST (AN 8 i 28 RSy @, wIN ey T et
Ffa) Q) i3 oAw 1§ I3y, S l=ar"" ! ; @4 & (4) S

g s=2T" == rj_;’“—': T MY Wi Qi Wy e

y—
ey IR (3) &fS T AA A7 a, AYIIY WA v, PR
n TS Si7 Ty, 2-47 TS Wity AR | ]
¥l 2. Find the sum of 14244+ --to 20 terms.
(C.U."22]
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AU 2T AF a=1, KIGTY TYHS r=Fm2 R FPRY #=20.
A I, cqiten =3y,

0(7“—1) ‘1(2""'1) 20
r—1 2—1 =2 1.

®¥l. 8. Sum the series 1+1+1+1+ ~to n terms.

3383
[C.U."12;°39 Sup. ]
YA a=1,r=}-+1=}, WRMUI=n; A 37 W=s.

1
_a(l—r"_H1—3"_"" 3" 3(1
1—r 1-3 3 2

®%l. 4. Find the sum of 1—3+4+9—27+-:to 13 terms.
AP a=1, rm —3=1=—3, n=13. A 37, TP =s.
o(l—=rm_111—(—3)'3} 14313 _, 13
. T=(=3) ; =1(1+313%),
B71. 5. Find the sum of 1—24+4—8+------to n terms.

AU @N Y a=1, AT TYAS r=—2, A I7, W =s,
oo al—r") L1 —(=2" _{1—(=2" _ gy
.o 1__,, __\___2) 3 iil ( 2)'}1
(@2 : ®Wi. 4ua (—3)!%-43 re wgw IFAT B Wi,
IR —(—3)! P = aa3ift e¥AMg | WiT Byl 5-a (—2)" @R
fF el einl fdu w31 3ty 1, Fi9d, n 70 R By w3 9w
n =N Z8A (—2)" Wt zqea ) )
B#. 6. Find the sum of 3+6+12+ -4 384.
QY a=3, r=6+3=2 ¢ Y %7 |=384.

ffy == ‘; 2"2:?4 —3 _765.

. 7. Find, without assumingw‘any formula, the sum of
14+4416+...... to 10 terms. ¢

[t @y gy 71 2gn 1+4+1e+ wesrngy 108 oY SR
cuisten Ry 371 ]
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YA a=1, r=4->1=4,
IH 1y =1, tg=4=14}, t, =16=1.42,
WG RS £, o =1.49=4°, T ¥, AAP=3s.

RANEPES FW T FU U ()
ds=  444%+ . 4424410 . (2)
add (2)—(1) 37 NE 3s=410—1, . s=3(419~1).
®wl. 8. Find, without assuming any formula, tige sum

of n terms of 1+1+21 +-.

[C.U.’10,°18, '23,"33; D. B.’34, 40}

WE =L =g =g, o s =l

A 39, TAR=s,

1,1
s=l4 gty (D)

1
AR s= 2+2,,+ CTE

1

+§; ++(2)

[ (D7 § w21 64 3w ]

%, (1)—(2) 0 e ;s=1—-§1;, s=2(1—%

®¥l. 9. Find the sum of n terms of a G. P. of which the
4th term is 3% and the 7th term is 733.
[ 19 WtatRen 37 57 AF oy © AW A% rdy ; Tl 0 HHR
i S ]
T FY, 4N ¥ =a R AYY ARMAS=r,
RE0 TS A ard=gy-o-(1) GR ar®=y35-+(2)
(2)+(1) =31 MR ar® +ard=y35+aYy, A rimgy=(3)3
r=3 .. Q@Ra 3)>P=z .. a=1

G sp=

—h ) { y—
a(i-: )_ (1--<L 9(1 g (a 3°=1)

3~—1
=23w1
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®wi. 10. Find the sum of 10 terms of the series whose
‘pth term is 3243p.

aditd t,=3"+3p, .. p=1,2, 3, 10 4%% T2 NE

ty =31+43.1
t, =3’+3.2
ts =33+3.3

t0=3'"+3.10
L MR s=(3+3%43% 4 +319)43(14+24 3+ +10)

10
=381 4 3x 30010+ 1)= g3 0~ 1)+ 165=2" At

®W. 11. Find the sum of (a—x)+(a%—x?)+(a®—22)+--
+(a"—x"). [C. U. 30]
€&vg Y TS gk ereitey = rewt T |
A 39, R =s.
s=(a+a%+ad+--+a")—(x+2*+23+--+2%)
=(a+a2+a®+-n 4 4§8) —(x+ 22+ 234 - -0 2EI)
_a(@-1) x(x"— 1)
a-—-1 x—1
B¥l. 12. Find the sum of the terms in the 12th group
of the series (1)4+(3+3%)+(33+3%+3%)+
(3% +37 438 4+39) 4 -
[(D)+(3+3%)+(33+3%+3%)+(3° + 37 +3° +3°%)+---2tfw
12-o% 91T W@ S ApefHg saf 337 ]
QU &9y N Ty 1, ey 2z w 2f, o9 W
Wy 3 GBI AF Wity | Wy, 12-ST 1GNNS Agoer=12.
WA [T %NS 2 oAF 31, TNT IGANS @qq oAF=31+3,

539 IWNT @Yy AF=31*2*3 | goqk 12-Oq IGNCS @dx
Ag==31+3+8+:-1 411366,

5 fiufy AR =369 43674368.4......12 oy ng(_rr:f_{)

1
_3°(312-1) 386(312__1)
3—-1 2
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Bl 18, How many terms of the series 1, 2, 4,...must be
taken so that the sum may be 255 7

[1,2,4, -3 3B stovs @ 25520 7 ]

WA 37, AP n-MUF oftwn w7 255. W4T @ty 4y a=1,
nigtgd APNS r=2+1=2, & M 5=255.

alr"—1)__ . 12 _) =255, 31 2% —1=255,
r—1 o 2—
@, 2r=256=2%, .. n=8. ﬁt‘fﬁ"“'\'m%&

®wi. 14. A certain sum of money produces evet\y 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 ?

[ @ o¥rs afegem ofawons e e edn
3T X¥ 50 P17 eltar 10 v+ta By cafb v v q¥La ¢ ]
a1 10 /T caib =¥

=(50+100+4200+---10 ;Y7 ¥ *1%%) $i*
SL@_‘___‘—I) B.=50(21 *—1) $1.=51150 Bt311

Exercise ¢
e f3fy 3q :—
1. 14+2+4+8+ - 8 %¥a (C.U. 21]
2. 128464432+ ARy _
8. 143494274 n oyq (C. U. 24, *47)
4 1=3+49—27+-2n \A
5. 2+14+4+ B 6. 1+*+213+- " TV

2. 53+1+J3+3+ ------ 18 *tues

8. 14971447148 14......10 WY

9. 54054005+, (n—1) MYF %7y

10. fu+1~85+1€w+75%“+ """ n’lrf'liv [C. U. 11]
11, 3-6+12—-.—384, 12, 14341+ 5k

18, 1-}+i—j+1k—n oW
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a+hb a-:-b 1
w2 ey’ T 16 —ﬁ+l+ 2+ 12 R

16. 1—244—8+-2p AT 17. 12424448+ +763
18, 2414+ 1 410 oy ogv

14.

72

&1 -t 71 w3 R Ffy 71—

19, 442+1+--10 THT 20, 2-+4+8-++n MYTF AT
21, 1+%+51—,+"-n oy of [C.U."12)

22, 6+12+24+--+768.

23, ¥ AT n-TX A7 2" +2n, ST 8B Ay WL vy
24, 128+64+32+------a¥ =37 Ff vz A 2559 ¢
25, 1—2+4—8+ (=7 33wz = —852%ca

26. 1+%+§1§+---, o} A3 T o oot IR L wwy

27. @3 AT T Av r+(3)" QR Betx @lvw 6 AT
vy ‘

28. (FA WrieT AT T ¥ —3 o« o7 *¥ 81 ; Turx
of A TR Fw p

29. @3 WIE AT ey @ TT AAF WA 2 @ § ; Tty
8% s AR v ¢

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]

[ cata erdtey ¥y gy ¢ {7 =py W 12, o2 Txiw
5% @ ALY A7y AR 324 ; BT e@idw wafe ety AR e I ]

81. Find the sum of 25 terms of a G. P. whose 4th term
is 20 and 7th term 160. - [D. B. ’45]

[ cx wtetes ey ogd @ %ex A7 Wy 20 o 160 wixrw
&Y% 25 gy aaf® ¥ 7 ]

82, (¥ wretey AT aew € #(thz AR elww 3 Ara wARw
9wy xfy By new Awh 384 w¥, 2 4w 108 ez wa® 3 7



94 Nufdw [ Exercise 7 ]

88, A mango tree yields every year twice as many
mangoes as it did the previous year. If it y\ields 100
mangoes in the first year, how many mangoes will it yield in
8 years ?

[ @3 =¥ A1tg @TerF 387 off qwmas fRey wiw @v ) @ew
ety Beree 100 w1 wqewr 8 3wy Ful wix 283 7 )

34. Divide 21 into three parts such that they are in G.P.
and their product is 64. (G4 U. "53]

[ 217 @3 foq o+t fTow 77 qa wetef e’rﬂwi‘tﬁ s

AT € FIYHT 9T 64 g3 | ]

18. edifs sy fafay arsz =

Swizzemion 10
B¢. 1. If a, b,c,d are in G.P., show that a®+b?®,
b2+c® and ¢2+4d? are also in G. P, [C.U."19]

[af% a, b, ¢ ‘& d WL1TT =} 7T, w1 aate (3 a®+b%, b*+c*
@ c?+d? &3 writer ¥ 1 ]

«YM g, b, ¢, d €3 GATT AN | T 7, VU wFATO =,

s b=ar, c=ar?, d=ard.

a*+b%=a%+a2r? =a%(1+r?),

b34-c*=a?r®+a%rt=a%r?(1+r2),

c3+d?=a%rt+a%C=a?rt(1+r),

awed, a3(1+r2), adr3(1+r?), a%ri(l+r2) «F oy fRafd
SR o, FHR9, et et weeite=r®,

S a¥+b2, b2+t 3 +d? uTl wriret C&'ﬁ |

I 1
Bl 3. If g, b, c are in G. P., prove that +b' 3 Fis
are in ALP. [D.B.'46; G. U. '48]

TR 37, a, b, c 9% WG ST 47 A7 Wyt o,

b=ar, c=ar®.
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1 1 1
i b+cmmwuﬁwqw1ma

1 1 1 1
a+b+b+c 2bxz—5‘
1,1 _ 1, 1 1 1
e, a+b+b+c a+ar ar+ar® a(1+r)+av(1+r)
4+l 1 1
Tar(l4n) ar b
1 1

o9, e 2 b+ a¥f g e |

8wl 8. If a,b,cbein A. P, and a, b,d in G.P., show
that a, a—b, d—c are in G. P. [C. U.10]

[ a, b, c 77¥T =Y QR q, b, d WHTY N T 2w FT X
a, a—b, d—c 93f wrattey ¥ 1 ]
a, b, camivy &, .. a+c=2b, Y a—2b=—c--(1)
w3y, . a, b, d etrE3 e, . b2=ad--(2).
a, a—b, d—c @ey ¥ 37 TR, W @Fte I ;Y ¥
la =b)?=a(d—c)=ad—ac.
"&%0Y, (@ —b)?=a?—2ab+b*=b?+a(a—2b)
=ad+aX —c=ad—ac [(1)e(2) s ]
a, a—b, d—c SUIET = Qa1 |
(W84 2 Tl 1 e Ty, 2-0 enfis atTTTe ol W 371 713 (]

®%i. 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.

[6 816-47 wwy w59 T mer e oo ey Rl weayr
FY AT @3t 47 oA man Seeiey s w1 ]

A F7, MU b @ c.

S @S S WRANR 6, b, ¢ AW =A--(1)

@R b, ¢, 16 eriey ca¥--(2).

(1) 2qTe A 2b=64c++(3), 4R (2) TS ¥ c2=16b---(4).

@ (3) '@ (4) &S A1 c®=8.2b=8(6+c)= 48+8c,

, c?—8c—48=0, ¥, (c—12)(c+4)=0, ., ¢c=12 7 —4

=t c=12 gy, wq (3) gZS AR b=9,

T c=—4 e v » » b=L

foufe v =9 ¢ 11, w31 1€ —4.
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@7l. 5. Incert 2 numbers between 5 and 135 so that the
four may form a G. P. [C. U. 16}

[ 5@ 13547 47 9% QB N1 D6 47 MaT 5IRMH writeR
cEre It | ]

A F9, BeAm WeeR BT Mg wFeArS 7, ey Ag=>5.

S 135=t =53, T, r3=27=(3)%, .. r=3.

S fArfa e =5%3 € 5x 32=15 @ 45.

®¥Wl. 6. The sum of three quantities in G. P. lé 24% and
their product is 64 ; find them.  [A.U.; E. B\S. B, '50]

[foaf etrtediy Mg TR 244 «  SigwR dm 64,
wartef Ry 91 ] ‘

A 33, m«nm=“;, a, ar ;
TSR 2: X aXar=64-(1) o §+a+ar=24§---(2).

a0, (1) XS a*=64, .. a=4.
@@ drarar=12 [ am4)
44128, 104 o 1. 2
q, -;+4r 5 4 5 ql, r+' 5
U, 52—26r+5=0, T, (r—5)(5r—-1)=0, .. r=5313}.
:u ﬁzfu q‘m‘=*, 4, 20 ; w 20’ 4’ to
®9. 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; H.S.’68 ; C. Pre-U. '63]}
[abc G Gtiey AT p-OF, ¢-F7 @ r-F o7 T,
el I Mgt T b7 P =], ]
A F9, &N AF=F 4 A{Y{q wGgHs=d,
a=fd®"}, b=fdo"! @k c=fd""1,
at-".br-n.cn-a=(fdn—l)a-r._(fdc-l)r-n.(fdr-l)o-u
=fa-r_dv¢-¢-pr+r e fr-p.da rer=9a+o y fs-o.dvo-:i-u'#'

..fa-r+r-p+»-c X dna-a-prﬂ'-tar-r—n.ﬂrl-rﬂ-n—rc-l-l

=foXd'=1x1=1,
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®vl. 8. Ifa,b,cbein A.P,and x, 9, z in G. P, prove
that x?~°.y°~%,20"b=1, [C.U. 44, 50; G. U.49]
a, bcmiwT ¥, .. 2b=a+c, 3 a=b=b—c;
x, ¥, z @riteq oo, y2=xz.
«wo, xP=0 y0-8 za=d, 13070 gy0=a,z8=b [ ¢¢ hec=g=pb]
u:(xz)“"b,y°’“=(y9)“"b.y°"“=y’“‘25*°"°
=poto=2b_ 20=2b_ 0.1

¥¥l. 9. Sum to n terms the series 4+44+444 4o+

{ Pat. U.’18]
A I, AAFA=3s,

s=4+4+44+444 4+ - -n WAF % sy
=4(14+114+111+ - -n UF o7 447)
= $§(9+99+4999+4---n MUF iy %fw )
=41(10—1)+(102— 1)+ (102 —1)+ -+ n W27 oy *§g}
= ${(104+102 +103 +---n RYF *A¥ 4§8)— (n 77 1)}

10(10"—1)_ }_40 qan_1y_4n
9{ 10—1 n} g1 10"~ D3

®%]. 10. Sum to n terms '9+'99-+'999+4 -..... [C.U]
H.3F7, A =s.
5="9+4"99 4999 4 ...... n NAF oY 47w
=1—1)4+1—"01)+ (1 —"001)+4:--+-- n MYF 9§ 4
=(n n«w 1)—(1401+001+ o+ 0 %ATF ¥ %)

=n—(3 10,+103+---n WA oA 1% )

1109 p—1f1-1).
i " 10"
¥l 11. Sum 1+4+10+22+46+to n terms.
A F, T =5 &R n-IF A¥=1,,
s=14+4410+22+46+4 +1,
SR 52=1+4+10+22+ -+ +tan1+ea [9F 1 A G191 RRA]
(Reatn) 0=(1+3 46+ 12424+ -1 RYF ¥ 4(®)—1,
Ele. M, (X)—7
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s ty=143+6+12424+--n MYF ¥ €V
=1+{3+6+12+24+ - (n—1)s5er5 ¥ *i€s}
3(2%-1—1) -1
-1+ "**’”((2—1) =143(201=1)=328"1 =2,
@t n=1, 2, 3,--, n 94§ A1} 1T
t; =31 -2
to=32 —2
t3=3.23 -2

=327°1—2
s=3(1+2+2%+ - +2""1)—2a

~3(142+22 4 n RUTF *F 4€F) —2n= 3x1(° ‘1)

=3,27—3—2n.
®wl. 12. Sum to n terms 1+3+f+5¥+- [C. U]
s=14+§+3+33++t,
oqiafw, s= 143+ T+-+ta1+t,
(Ratn) 0= +3+1+3+-n RU¥F 97 1§8)—t,

(- 1)=2(1 L)

ta=1+3+1+n RYF *¢ Aw=- 13 —5

L2 3 g

t =2(l—~—)
am2(i-3)

=2(i-2)

;=2{" Sratmte )

4i-3)

=2{n-.2..1.._——} 2fn—1+)=2n-24 L

«8qrA 1 e w3 mﬁmmmiﬁmmhﬂmnn-1mw|
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Owl. 18. Sum 14+2a+3a2%+4a%+-- 'to n terms.
& RS ¢, =na"",
s =142a+4+3a%+4ad+- na""!
&R sa= a+2a*+3a%+--+(n—1)a"" ' 4+n.a"
[ a w3l o9 3fiw ]
( feaist ) s(1—a)=(1+a+a®+a®+:--+a""1)—na"
_Ml—a"_ 1-a"

- na”
1-a nat = d—a)?® 1—a

B¢l 14. Sum to n terms (1)+(1+43)+(1+343%)+
A+3+324+3%) 4o [C.U.731]

@A -7 A Wi t.=(1+3+3°+3’+ om RYTF A7 %€8)
1(3"-"1) ]:(3n 1 3!__

o, n=1, 2, 3, '-,n’lf! 3By _'l‘f!
t,=431—}
=§3z 1
'3"""3 33"*

---------------

s =%(3-I-32 +33+...+3n)

1,_1,303"=1)_»
""" 31 2
—n_

L) o)

¥W. 15. Ifq, b, c be in G. P, and x, y be the arithmetic

means between a, b and b, ¢ respectively, prove that $+9=2

and +l=? [P.U. 1892 ]

(a,b,c a3 WieT MA; x € y WFA a ¢ b-a7 @R
b ® c-ay AATANT AOF | AFfd FAA

a4c_ 1,12
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a, b, c W11%3 @, -, b=gay, c=gqy® [r="t412q wyeits)
WRIE,  xey TN ae bag et b e o9 ARG 30T,
a+b

x=-—§—~nﬂ' y= b;c

x+§—m+_l;:(;-—c=2(aib b+c) 2(a+ar ar:’:r )

~gfar+ar?)_
mz(ar+ar*) 2.
1,1_ 1 1 1 1
’ x+§_T+E£ a+b+b+c)
2

=2(a-:ar+ar-l}arﬁ)= Z(a:I:r’)
r+1 2_2

=2 % — —— e

ar(r+1) ar b
. 16, Ifsbe the sum, P the product, and R the sum
of the reciprocals of n terms in G.P., prove that (s)"ng

[C.U.1883; C. Pre-U, B. U. E. %64 ]
[ o 13wttt cofiy n-sirg s S, Y4Fq P W *Fefg

WIIF TR Aa R 2y, g @wid 37 q (';1) =p3, ]

N 37, @mﬁ [CLiiz AT =a, T4 wyie=r,

’N‘T('m=” R T =] ; Y9Ik §=a+ar4- = :t-la

Y It vl L Ll

a' ar ar? 'l
1)(1 1 a—rl

© R= 1-' Il a_ “arl = (a=rl)yr _ (rl—a)
° 1_1 1—y (l—r)arl (r—1)al’
y r

Q= {E G -
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A7, P=axar><ar’x~--x;l§xéxz (1)

=33, Palxl;x ;l;x e Xar? X grxa [BSRT ARY]---(2)
()% (2) Rt P2 =al X al X al X ---n MYF BeAtwF 1§ =(al)"

(-

BWl. 17. Show that the pth, gqth, rth terms of a
geonetrical progression are in geometrical progression if
p, g, r be in arithmetical progression. [W.B.S. F. 1952]

[ &rwtd 39 €3, I WG AT p-F, g-% @ r-¥% *yefie
oLItER (A 3T IRT A p, q, r AVBT A @ 1 ]
TH I, BT AU AF=F @R AL wEHNS=d.
Bxiq p-OF A¥=Fd®"1, ¢-OF Ag=1d?"},
2 r-SF Ax=fdT"1,
@, fdP~1, a1, @qe FdT) wUtET o Tqeq,
!Iﬁ (fda-l)2=fdv-1 de"l 7¥, qﬁ\ ![ﬁ f’d”""=f’d"‘"’(‘,
wdte 2ff d20-2=d7*7-2 gy, wfie 1ff 2q—2=p+r—2 @,
w¥tR 3§ 29=p+r T¥, W 1F p, g, r TG CEF T

Exercise 8
. 1,1.,1
1. If x, y, z be in G. P, show that ::Qy’z”(-’;-3 +;~3 +E-3-)
=x3+y3+2%,

2. Ifa,b,c,dbein G. P., prove that
() a2—b%, b%2—c?, c®~d? are in G. P.
(35) a®4b®+c2, ab+bc+cd, b2+c2+d® are in G. P.
() (b—c)*+(c—a)®+(d—b)2=(a—d)%.
[C.U.43; D. B. '25, ’26]
Find the sum of :—

8. 737747774 to n terms.

4, 24224222+ to n terms.

6. 24°'2242224:: to m terms.

6. 124234444854 to n terms.

7. 143474154 to n terms. [D. B. 25, 26, '38]
8.

1+4413440+121+---- to n terms.
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9. If a be the first'term of a G. P., ! the nth term and

P the product of first n terms, show that Pn(al)%.
[C.U.’18; D. B. '30, "33, '43, 47}
[ 317 QNS AT €T Y a, n-9 o7 ] @] AN n AeY
i P ety 79 v P=(al)?. )
10. Sum to n terms the series of which the rth term is
2% +2r. [P. B. 41}
11. If of three consecutive terms of a G. P., (‘a{:e middle
term is 6 and the first and third terms are together'equal to
15 ; find the series. [C. U. 32}
[ ot erdied oy Ffiw feafs oforg woewfs 6 @, @ex ¢
oo ot A 15 ; @ AP Ay 371 )

12. Sum to n terms the series 1+g+ 3

3 32
13. Three numbers whose sum is 15are in A. P.;if 1, 4

and 19 be added to them respectively the results are in G. P.
Find the numbers. [C. U. 50}

[ #ntBY (HACS =ity @& [ sz qa® 15 exe Tzieyz wies
WHFE 1, 4 @ 19 catst FRea catvae erdter (@ f3q Iy
sy feafs fdfa #31 ]

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. 189)]

[ wtie cfirs =ity gt foafe M 28ee w7 o3 f wreien
e witg wwd e, N wiwo Rt w3l weawe-
offre w3 ertiey =Y 2B ety I R @Y feafy wst
sy WS | ]

16. If s,, 34, s3 be respectively the sums of n, 2n and 3»
terms of a G.P., prove that s,(ss—se)=(sq—s5,)?. [B.U. 1882]

[ R ettied A7 n, 21 @ 3n ftry A% AAHHA 5,, 5, 55
QM @ 3T 5y (55 —5g)=(59—5,)%. ]

4
tagt
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16. What must be added to x, y, z to bring them into
‘ﬁ P' ,

17. If @ be the geometric mean, and M and N be

two A. M’s between two given quantities, show that
€2=(2M = N)2N—M).

[ 2ff 58F eve AT etttedy 303h o 73 ew TR
347 M e N 528 TRIWNT TOF vy, W3 @AM 37 (¥
aZ=(2M—N)(2N—M) ]
[ Hints : & 39, MYUi@Waq, b. . a%2=gb.
w13y, . a, M, N, b eI ), . g, M, N @i m, N, b oBf}
ey &A1 J. 2M=N+g 93 2N=M+b-- ]

18. If the A, M. between p and g be twice their G. M.,

then §=2+ J3 o 2— 3

2=J3 2+ 3
[ 27 p @ ¢-97 Y BN 7B e EFy Re

P_2+ J3 qur 2= 3,
W, O CTte 8 P=Ss e S e L

ints : P9 (p+q)*_ (p+q? _4
[Hmu. S9= 2 Vg, 0 Ptz m BF L2 )
(p+q)?—4pq_3
4pqg 1

(D)+(2) 3fam =3 N =g~

(by dividendo), 3 (3___‘7_)2-_-_-:13...(2)
4pq

2p_2+ J3 iv.)--
ﬁ 5—3 (by comp. and div.)
(g—r)3_ p_2—J3
(2)-cw e =3 «¥7 fafde sz 12 a 5+ 43 ]

19. Three numbers whose product is 512 are in G, 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]

[ ety afcs witg «Fy foaff H etwa 512 @
vty #fgs 8 ¢ fMfy #fes 6 catr 3 catrwn oEf e
T R @I B Axte ¥ dq 31w Rk [dwF ]
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20. If m, n, p be in A. P., then the mth, nth and pth
terms of a G. P, are in G. P,

[ @Fiq 37 €T (FIT QAGT AT Mm-S, n-T7 @ p-IK Ayefie
93l wIeey cod 957 TR 3% m, n, p «FF AT =AY @1 ]

21, Ifa,b,c are in G. P, show that a+¢>2b, where
a, b, ¢ are positive. [C. U. 47 (AddL.)}

[2ff a, b, c @ART WS ¢NF @ @IFF T, I &MY
37 ¥ a+c>2b. ] ‘-
22. The sum of three numbers in G. P.is 7 and\the sum
of their squares is 21 ; find the sum of their cubes. '\‘
: {S: F.’59]
[ 37 erdteq ey s 36 oAz AR 7 @32 oigien awfy
wf? 21, erzioeg fagiey R FdE 33 1]

23. Ina G. P.if g, b, ¢ be the nth, 2nth, and 3nth terms
respectively, show that b?=ac.

[ =ff (3tq @tiiey NS a, b, ¢ IUFA n-S7, 2n-IY 9
3n-SX AF T, S (Y@ (Y 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.

[ cF1q wrate? @7 43 97 3B waAnty 7 13 e Seteew e
wif? 91 ; Bxitey Ritees #af® 307 ]

256, If the pth, gth and rth terms of both an A.P.

and a G. P, be respectively @, b and c, then prove that
ab=° bho=% a-t=],

[ c3fq My d¥7 @ wraiey uAq TSWIR p-9F, q-9% &
r-SX A% YT a, b @ ¢ Q/LH &AW FT (Wab~°. bo~°, c*~v=1.}

Harmonic Progression ( fro s elsifs )

19, 1SS T (Ftq ¥ (series) WS ifHaFg wairs-
&f7 ( reciprocals ) #A1¥Y A 157 313, wT Q @AM ( Fifef )
NS @ f¥e (in Harmonic progression) =it 3511 T |
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™, a, b, ¢, dy AW DN arfrs ey,

1111,
Ly oo d - M e o vy |

Harmonic ( 31 Harmonical ) Progression-c¥ wtwtd H. P,
4 T, TRAR RANT enfor smowest R @tz ooy qides =fteg |

WG| WA FY, a, b, c A fEAB Ferde enfow
Reafs Ffaz o )

WIS A7, QY i }), i #1QT N7 o @iz Ay,

1—1-——“1—!0'» —'b b-¢ a—bh a“.
o (A T = n =)
wiat, (&) grs g o=141..2)
2=1 1—a+c * =g..a_.c. ......
[T —l; ;1+C ac’ b ate (3)

e, (1) gBes @ m@! F71 a7 g, ol 21 s anfers
413, 3fF @4 21f e w17 AT wRhis egy ¢ RSy wwEI
A% Ay @ TenfET WV WEAITST Al &F |

(@R : a a+b a+2b,-- gontf Ty @3fh srew ¥

1 1
: I
o, W v a+2b - Zorify e & w8

w1313, @, a+b, a+2b, - =7 n-SY AF a+(n—1)b.

WSy, @ 3 &A:.47 n-OF W“E‘F(Tl:f)‘b' ]
frils eifer ags
20. feaf M Redre enifers «ifFE wwe sl w3
27 fafN® 397 ( Harmonic mean) {AAI W a, b a ¢
1 ey faft FRF A7 283 a @ ¢-7 fEoNs 37 b g2
wgaTt v, wingl i v a, b, ¢ 2 enfer feaf

=% oA ¥y b-g‘l‘iul
WA, AL TEB AHT AT SIRHHT AqFBT 7N AtSW A7 1
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[®G: (1) NS @ifn @ta @I ( series ) wesfe
frefiy wiatmrefd Axwy Y ¥y I | WS, FF [
@7 @1 @M A7 (T, n-on ) RfIg 97 eqn 2 e @y
a7 WIIIFT n-9 o fafy 301 3B w7 wTIE B
fa: &fS7 n-vy o |

(2) %% AT 3y n-mYrF RS qrF Aftane o @t
w1 W g oty Atg afm R el Raon Wit Ry
witatsi F91 qqa 711 )

Variation ( (S% )

cotx3] 1A ¢g, 37 T Aty weds Fim 93 3tfaT am
w41 438 AieF, wdie w ifrefg 21 AfFafes ee @ 3ty
AT cFtF AfFada a1 73, oI o® 31fBF &<F ( constant )
W ‘

WS, JA1 O (X $3F A AF «F @1 A Ty T
s stz a1

cFia AT (3 3ifEe ata ARaeqNa Sigice 59 (variable)
Fifet a1 571 3o |

21, ¢cov 1 2 59 3t wg o e v E o w3y
Tt 4f73fes g¥ea sir wahy qive @3t wytiite AfRafde e,
ez 933 59 31T Iy 7f3e I O =i (one quantity
varies directly as the other ) 371 T3 |

FIES: a3 cwr” 1 AW WU “COR” WL I €T |

FYS () A 39, 3B G At (uniformly ) 51
20 uije Ff3n) APeorg 1 ofi Avfd faed Ffam 2 w1 431 @y, w2
7398 vyl A1qe3 20 Fea faed Wi 40 31 | &fF oy wida
471 T¥, B fINQ WHT qhed| I | W4T, (YT OO (T QN
Jay AR T A3 CW «itg ( Distance covered ig directly

19, portional to 3f varies directly as the time ) |
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(i) 30E8 YA v Qe BT AR 23r-93 AT @ (= @A
5771 w9, PN Br Red, Raed 3fiw, v mr w87
RS s Tt fRed, Reqed 2831 0¥ | wiied 391 TR @@, oo
Afafg @ Y 7R coTy Wit !

22. ‘COW-I5% 6@ | (oF AR wT o AT fom TS
¥¥! ‘'z variesasy’ [IRIUA w9 MUNA x o« y 141 €3 (Qety
w9 x 8 y 737 (Sf RfES ) |

BT A4 GRTB A F9 (Fafd ey 2 gw (@) y B
(737 ) Ay

cgafs wmeae ntem’; a8 wmetef ay @33 AP wdi

x-99 (¥ C@T?_E

ff x @ y HIA (SF YITF, ST
Y v 3 y-93 SR4 A4

54y w3 ¥ iR

we a3, §=@Wl WA 37, ’y—°=k (#3%), 3aR 2=ky, R TN

&3F k1% (B% %3 ( variation constant ) A |

A2 A b #IF Wk x=ky 2¥, U IS ¥R T, 1-9%
#feS y-93 WY y- 07 AT x-47 I CSF WiTE |
1
k
W oIk A O 1 x @ y-a7 N R (BF SR | @R

w13 (Y, x=hy TR y=%xx W el - @I 533

1
p 28 (3T | @® #77 fafem cora ow Rfex «Ree 2

[ RtoT ey w3 soon www w3fa 2 a1 3R <’ew afe
w357 21 41 3% ¥ SiY] AR SigH) 799 (S¥ Wie I AL
A1 @ 21 31 3% T4 @I WFAITS Tew 518, agal Tew sraw
T AIA coF NIk GF 4] AR AT

W@ v e w1 B2 o aifem anew,
fo% @ g e cvawn S AR IR, fowa aE Kes
IR Bty cnawar 4 eq v, el feqed WA cxaga 9 €4
Tqq 1]
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cotaE) Wiq (¥ x=ky (b £37 ) X ANFBT (¢ PARFPHD
03 AT AV | WOR, @ (A4S eterF %7 31 (ordinate)
®zt7 quad (abscissa) RS watgettd) | wowR, RN wixw|
afars iR cg, ;P sazifie wxst WTefns wiww gu e i
«finl e WS IR, e 1§ RPN Ay o1, s &
s g2 3-cow wivg IR 2ZLq |

23. (COY-&HICIT W fadky | 73 cory wafys qiﬁ Aty
B wwad qT Wi «FE BT oF-5IT (&armtlon
constant- 93 ) ¥ fAdy w31 71w} ,

Brieas 1. If x varies directly as v, and x=7\ when
=13, find (i) the value of the variation constant, (ii) the
relation between x and y and (iii) the value of x when y=%%.

[ aft y43 AfES x sRATOIR ¢NF @R y=13 ¥ 2=7 o,
73 (i) COF $IIT A, (i) x '8 y-9F YT A7 4R (m) y=3%
oA x-43 Wi 463 331 ]

() v xxy, .. x=ky (koI oF $37 )
y=13 287 x=7 QI ( NF17),
7=kXx13, .. b=y Wo4I ATy (oF $3F=11.

(i) x '8 y9T WY x=y5y ¢ %% oA 1

(il)) @%d, x=y4y ¥ ANIA4 y-4F Iq §§ ICA A
=y Xy=vgXif=3

woa x-a3 fudy =12,

BwiwaY 2. The time of oscillation of a pendulum varies
as the square.root of its length. If a pendulum of length
40 inches oscillates once in a second, what is the length of
the pendulum oscillating once in 2'5 seconds ? "[C. U, *13]

[ crimez 4 (pendulum ) crioay w3l B oz AfEs wam
‘ot qiTF | qf 40 B MG (FIA CAAT CLFTS GFIT (AR,
A (T CHIAF 25 (RFTS FT CHIA SIKH 241 39 7 ]

A 7 t=9FT CFIAT 59 R 1= (FAAT WG| W
&S 76 WAl e Wi
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A I t=k 1 (kcow &37 )1

vot=1wqwl=40%, .. 1=kJ40, T, =T/17f6'
wew, t= —5‘-1—-(=)>< VI, «% s =25 wdmy o
Al I 5,5
25= Vi T 10=3%%

foefa 1=3 x § x40 £.=250 3% |

WLWIYF ( Reciprocal ) St &iF (Fiq Uy IIF
faE (1+G® myl) QR W), 397 WITF §, 93
WTITF 5, 447 RITTF §, 297 WITF L TAH)

24, 8 (©W ( Inverse Variation ) | 3§ wafd aif#y Tz
“RIET Wy «3fp 7ife7 wBlTrE T AET ARSI AUANSY ey,

B3 LYy I ey 2t Al sl o ifH ey ify sis
[T O 31 [T RS (BCF wicg 3127 |

iffae b y¥ (otF 4ty ( WL a varies inversely as b ),
S Yl qLT acc L (I, b3 WITF L )1

qB4Y, WU a=k]) (b 03B £3F), .. ab=k.

Wiy, v ab=k, .. b=kl ; WS4y, RANCHA WA W
b varies inversely as a ( b, a-93 #fZS YV oy =g ) |

a '8 b4y W4y AW (o <A TS &CF ¢x, o W 3fTrn by
T 30T @R b7 AT 3T a7 [T I (9T wFNCS ) |

Ry (1) & iR Qo (e R aw ai%es cx sy
A, Sigty Qe e oot SLd s atfoies, wizly @3- RN
A oot feoreel e atfig | wdie @M 3 finl o4 Ffia,
AYE OO ol ot IS RrI |1 WS4 [N @ AW & T
SR RITE |

(2) «3% cvarafafy fafen whierwmy el egefw
%R @ couF AT |

(3) . @t Fiw iy FRIIT 99 (T faff? mY EvFr
0 aw aite, orgy feed @ie st 3R gl T fiq qaw
nfi 1 gegtfi
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(®T: (1) wfa, bav ks e couy ¥y, WA a, %«n

#1Es 371 coty writg 3RS wqeq |

(2) o2 A M~ v oty i iy e @3
R Redfiewy, ¥ 7t eivn s37 o, 31t w2 s
<oty witg IfArs I | ]

B¢l 1. Ifr < yand ax }, show that xawg.

b
xxcy, .. x=my(m 93 cov 577 ), _
wtatg, aocz, a=n%=§( n 93f (of &W)
@, xa=m yx?bl=mn l’;’. w9 . mn @3 $37, . xac :’

[ fa. My @i (xa:y R aac%) @€ 3% oty q8fe 4943

7T $IF m € n YALtT Ffry | )

9. 2. If Ais equal to the sum of two quantities, one of
which varies directly as 8 and the other inversely asB; and
if A=7 when 8=1 and A=10} when B=3, find the relation
between A and B and the value of A when B=2.

[ A w2fF arfsy 7@y Mty @x Bax wKe wafd 91t w3y oy
e wafd % oty Stk 1 I B=1 XY A=7 ax B=3 2817
A=10} T3, ST A @ BAT WY TG €y B=2 TR AGT T
fAfu 371

€U A 3 B T AR Steier 9 57 9 w3 corr
AR WIF AW o I A B=ma @t ﬁ%"nf?=g. %23 (m
e n XM #3371 )

w43, A=mB+g.

8=l A=7a, 7=-.1+'1-‘=m+n-~-(1).
w1, v 8=3%¥@ A=10} u,
10}=m.3+%, 3, 31=0m+s-(2)
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ad (1) @ (2) Ateta FRW A1, m=3 9w n=4.
w43, A @ BY Tey7 fArda 7ew g7 A=38 +%.

<& ANFACA BT AT 2 AR N A=6+4=8.

Y| x, y- &% ARS 7/ (g QfFa, x, 193 4TS w37 cow
areg | uf§ 2 8 Lev wxad viaefs waiy (o [yeH ww
FRE, QA PRAMD A w{@e @, wdi @i
sagifad ARefty gw « w3 (FR MR WPy wwad

Taefe i «Ru wfFs el iRl s, i
71 1BLa <1 @ p3tfey W oy Wity |

LNt C?’I,x=$ ANFEM WS AB xy=Fh ( £33 ) 9 Beix

@Y 930 AN-2A1YF (rectangular hyperbola) | I 43, [T (=¥
w3 7Ty wxFt vt gw e iff (fn e wfis
Fea ordl T8 ¢ el @3 Ax-Atyre =T |

26. cﬁﬁf% C®W¥ ( Joint variation ) | F4F F4F vyl W ¢y,
@3f Mg T w7 9FIfRT FNTSRIT ARSI pAAIfAT
WA Boyw S 331 wf «3f 1™ w9 9Ftfis saifia
ATHAT 9IRS HIA (7 AT, S AN (T @y 5AIB Wiy
saifefa afes (AYAe ¢oer wafis |, aff crexl AT cx
AxB3, O3 377 QAR (VB @ CAT AXS AT fiF (oF Wity |
U A=hBC (k93 £33 ) | _

WG (1) e oraen=}1bx h (417 § «3f &7 @
b fagrws gf¥ W h B 1)

w4 fagrey cvae Serw g @ Bwely ks @FF cow
A CiE O

) sz Ry @ 1k [gE AFRY 9N ST TfEA
¥ FY o WAy Afee s o wIfs |

(@ds (1) 1% q,b,c, d-egfer RS + QAT oy
T, O1q x=h X abed-- QBT ( GUITA k @3B #37 )1 RerQyowey
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i x=kXabcd-wq (k LIF QA ), ®F a, b, ¢, d---a wfgw
x-27 CRFF (¥ =Ty 1 28R |

(3) ¥ w3l M w3 RSy 2tfrg 7K © walh Ty 3ifr
RIIF TS QANF oy AMeF, W3 IR 22e| o, eww
a7 7ifeR TS 73t coor @ TP Ak yw cor wafwS |
o, x B 397 7S 737 o7 '@ z-97 AR AW cery w3

e xoc”w'ﬁwﬁx— ”(muwm)nll

G2 Riges sl Txta ceawag ARks w3 c‘stw o7,
g #fes 37 couy At |

®Bwigae | If A varies as B and C jointly, and if A=2 when
B=%, C=4%, find C, when A=54 and 8=3. [C. U. "20;

[ 2f¥ B '8 c-9T XS A-93 QfIF Cox AT WL B=§ 8 C=1%
R A=2 T, ST A=54 8 B=23 T C-93F T T T{LA 7 ]

it 0 AxBC, .. A=FkBC (& (S¥ £3F )--:(1)

wN133d (1)-9 A=2, B=} € =39 311231 1%

2=bX§x39=%k .. Ek=9. WS4 A=98C:(2)

@79, (2)-9 A=54 @ B=3 371 A1

54=9x3xc, .. Cc=3§3=2

26. GRS ¢SL¥T BAANY—If x varies as y when z is
constant, and x varies as z when y is constant, then will
vary as the product yz when both y and z vary.

[ 399 z &3F 93 W y 47 RS x WATSY AT, 9N Yy &IF
gt 1§ zay SRS x SAATSIE AUF, W @N4 ITCE, y € z
ot % b7 Tqre Y247 ARS x TATEY «ifFR 4 ]

®Wie 3 AT AU IFTSTE (¥, 2-97 COF WRMFSI y-97
BT o TRFFENT 247 B RSN | @M WA 37, oI
oY WIS 2RI x-aF By fAw fw 3 Beew IRy
WA FW, %, v, 247 WA (Al wgmA A7 0, b, ¢ wfie @ewn (¥
A feor A ARIEEAT A7 x-97 T g, y-9F XA b «R z-97 W
ook |
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AR 4T, z $IF WE GR y-93 T 4RI w¥m b z¥a
FEI3 T 29T NI (I3 WRFMFSHY Igi8ea, 3% WGFUT a 83

A1 W ¥9, o8 whi%F a7 o’ g87; oA }:ll: T2 (1),

13 4T, y-43 NF b £IF Wi 9 z-47 T RIS Ty
c T | BRIT A x-97 WF A= 4fRafeS e¥7) o’ QLS a 2HL )

G _Z o
WQ\Q?;‘ c (t?l (2).

awtd (1) e (2) T8 “ifd

XA _YZ x_yz
’xa bxc’ Al a bc
w9y, xoc yz ( FTTS 28 ) |

WRAT 2 BT AT WiAe AN zBAs W€ BAY fam oqR
2% A, B, C, D, -+ &ef® 3o a1 @l @3 1 w7 «@3f5 gifw
x TRHT @iz e Afe fzacew PR 1T wvefd $3F U,
vy g Beithy wqefazd qiq 4Rafes e¥ix sua Ty wrefaz
wITAT 7iZS x wIHATSw AifFr |

warg: fages Twor @aF AifFe el ovawa Beiw gfi
#f2® 79 CSF ANF AR FA #3F AFE ovgwn Twey Aixe
vid (SR AT | WS$R, B! @ giT Teug AFafes g¥ea cwawa
Tl @ BT RS AfF cory 4w |

a
P, x= %Xyz.

wgFEE : ¥ AxcB g C £33 @t Aoc:.lc A B 33,

B

< | Aocf: 34y B ¢ C Te3¥ 59 23 |

Swizad | 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.

[ %f§ 20 @37 WX SRS 6 W @RF? 10 faq ansy, w3 25
7 SRS 15 o7 ey Foff Al con s My 771 ]

WA 23, @IWAI=n, TARI=d @R AF7 WRYAI=A,
At opY) TBTSTE ¢, fianud 37 AfF atFmal 31wty
Ele. M. (X)—8



114 Nastfrs

S o9 coUr ATy @R 9FT RN $3F ¢ Tty aRe
n [® S¥ 413

wBNY, n< A 4] d £3IF, 9R noc 1 g A &3F |

d

nocdéwa;ﬁvd@wtsqn

n=k.§‘ (& cof £33 )-++(1)
s 56 283 0 d=10 @ A=20 T8 n=6 a,\\

220 o
6=k g=2k . k=3
@awd, (1)-a A=25 938 n=15 I1¢A|
A_' 2§ = —
15=k. >=3x7, 3, 15d=75, d=5.

wouy, fArfa mag=>5 fya |

27, ¢ WALE fSon fagsiy ety

1. 3§ Ax B, sig] 2871 B A.

o7 ;' AxB, . A=kB(k (ST $717)

=7z'A’ BOCA(¢T1‘I.%&£1'<F5~!F"<W)'

2. 3fi A »B, ®iz| ¥85 A"« B
#qa: " AxB, . A=kB (koY $37)
S (Ay=(kB)", q, Am=p"Bm,
Amoc B™ ( F139, k™ $3F ) |
8. uff AcBuan BeC,®imigqm AxC. [C.U.’22]
@xiqs . AxB, .. A=kB(kceq&3F),
@R . BxC, .. B=m.C(mcor £33 ),
5 A=kB=hmC=kmC
Acc C (3139, km @itq ¢33 ) |

4. i Ao BC, wig] g8t Bocg O cee g.

®utd: o Axsc, .. A=kBC (& &3 £33 )
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1A A 1
WS, 85 Bcca(vm, i E@«f)
1A . A (g9, 1
wwRAC=; o cacB(vm,E@w)l

5. uff AccB, Bi2l RRLA ACa BC ( C (F-(F1A #3% 31 59 Al
8T 41 (37 ) |
et o AxB, . Axkd (kCo¥ $37 )|
AC=REBC, .. AcCxBC (IR, b &IF )|
8. 3ff AxC «aq Boc C, i) g8LA (A+B)oc C 432 ABc C®,

&Rt s - Axc, .. A=mC (m ¥ $3F )--+(1)
@R 'S BxC, .. B=nC(n oY $IF ) (2)
AWy, (1) '@ (2) T8 @ FI CT 8 wF3Te ety s7w 1

A+B=(m+tn)c,

. (AxB)xC (F134, m 8 n $IF T m+n € m—n $3%¥) |
%{3{7, AB=mC X nC=mn.C2

ABx C? ( F134, mn 93 37 ) |

7. f§ AcB R Coc D ST 8T ACoc BD, W3t gocg.
[C.U. .23}
@nd: ' AxB, .. A=mB (m (SF 3% )+-(1)
a4 °° cxD, .. c=nD(n Sy £3IF )--+(2)

(D% (2) #fax! oAt% Ac=mneD,
ACe BD ( F139, I mn w3 £33 ) |

w117 (1)=(2) sfa mp A=" 8
gmg(w«, Z‘-wf# 535 ) |

Bortegerwton 11
V1. 1. If A varies as B and also as C, show that A varies
asB—C. _ [C.U.725]
[ uff B ¢ Cc BoraT AT A WAATSLY AHF, BT (Pyte F B—Cax
RS A ey Wit | ]



116 Pusfes

AxB, .. A=kB(kCSY&IF), .. B=2....(1)

wialg, " A%C, .. A=mC (m (SF &3F ), .. cg,%...(g)
wed, (1) qqee (2) Roatsr 3R A

s—c— gl

A= "f”‘ (8—C).
w$ 43, AcB—C ( FR4, AU -k—"‘— asff &37 ) |
vl 2. If% <a+b and gma—b, show that a®=b? is
invariable.
[ =f¢ gwa-l-b o gwa-—b, ST (FUi8 (W a2—b? &3F | ]

‘goca+b, ‘5‘ (a+b), €A k ¥ £37F ;

i &

wfafg, - g «g=—b, =m(a—b), 4414 m <3 &1F

wwa, ng=km(a+b)(a-b),

3, l=bkm(a®—=b2), .. a’—b”=l=§4¢l
km

¥wl. 3. Complete the following :—
(i) If xe<a?, then goc -

(11) If xec —1— then gec -+ ¢

Ja'
[z Bfeefd oad 33 :—
G) =f§ xoca’ e TR

(ii) qff xoe— J , ST g vee ]
(@) v xxae®, . x=ka® (WA & BT 537 )
x P

P Jk

al=
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v Jha3l 37, . axc Jr
S Ifxxca® thenax Jx.
(i e 1. 1
(i) v xe Jar =k g, (Ui ko 3T ),
| b? 1
ﬂ, x’=-;, .o a=;-2-=k’.;§.

b® @ 7%, - acl

2

1 1
If xc Ja’ then ax &
Bwl. 4. If AxB? and if B=4 when A=4, find B whea
A=3 and also find A when B=9. Find also B in terms of A.
[aff AxB? W3 A=4 T8 B=4 77, ST A=23 T8(F B 4R

B=9 28(A AQT N FS LT 7 AT W BT Wi Ay 371 ]

AoB?%, . A=FkB? (aYNd & CBF $37 ) |
TG FE TELS A € BAY 1A 7187} 1% 4==k.(4)2,
k=3, .. A=}B%

awd, A=3 g8im, 3=]82, 3, B2=12. .. B=+2 /3.
w1a1g, B=9 AT ¥ A=1 X 92=2821=20}.
i3y, - kBZ=A, .. iB¥=A 3J|, BZ=4Aa,
8=+ V4A= 12 JA.
B%i. 5. If A2+B? varies as A?—B?%, show that A varies
as B. [C.U. 23]
U A24B2acAZ—BZ,
A2 +B%=h(A%—B?) [ WqNA & (®F &3IF ],
Arel b e catr-frsr elfen Tl AR
A?—B2 1
AZ+B%24A%2—-B% k41
A2+B2—A2+82 k-1

A% _b+1
B2 k-1’

0 amyiELe, i aea( JELevw)

280 _b41
Q1l 2';2 k— 1’

3, A, A?=—__8%,
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®BW. 6. Given that x+y varies as z+‘17~ and that x—y

varies as z-—é ; find the relation between x and z provided

that z=2 when x=3 and y=1, [P. U. 48]
1

[ @ve witg ¢y z+2a3 RS x+yey @ z—-}dﬁ #e

xX— a3y AIATSY Hqitg | ¥fF x=3 e y=1 Qiﬂ 2=2{U, olg
x 8 z- 9y & fAfy 771 ] \
1

x axz4-
+y )

x+y=k(z+§), YT & OF $3F--+(1)
R, 0 (x—yp)o (z-—i ),

x-—y=m(z—%), G m CoF $3F...(2)

(1) e (2) cutat ¥ famy 1% 2=k 2+ 21)+m(,_§)...(3)
&-‘WC‘I, ' x=3 "R y=l W z=2 Qq,
(1) ®%cS 4R 3+1=h(2+3), 71, §o=4, . k=4
W (2) 2%CS M 3—1=m(2—3), A, §m=2, - m=4
8., 1) . 4. 1
w7, (3) 28 N 2x= 5(z+-z)+3(z— _),

Z

=(8+4 —0)l g, 4 =29,4 2
qt 2% ('5+3)z+(§ R)z 5Z+152, q’ax ng+1527

q, 15x=22z4 %, 8 Ay x e Z-ag 7§ |

®W. 7. If axch? and 1+bx Jc, find ain terms of ¢ if
¢=9and =5 when g=1,

[ axcb? @ 1+bec /o 92 3 a=1 TR c=9 8 b=5 g,
BT o7 WA a-9 T [y 371 ]
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 axbh?, . a=mb2 (9 m OF &IF ) (1)
]I, . 14boe Ve, o 14+b=n Jc (41T n SF $3%)-+(2)
(1)9 a8 ber T I AN L=m(5)2, . m=gs.

()@ b6 cax XM IR AME 1+5=n yI=3n, .. n=2
uﬂ‘!‘C‘l\(Z) TS A 14+b=2 Jc ( > n=2),

3, b=2.c—1, .. b2=4c—4 Jc+1

o437, (1) 8BTS a=mb?, 1, a~-— (v m=g)

_4c—4 Je+1
25

B¥l. 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."17]

[ xa7 oy y-93 FfR wfes Agaton € z-wy @ye aiks
yw of T 9R I y=4 8 z=8 g¥1 x=2 ¥y, MI x=3
7=27 qA » FS 2R ] [C.U. 17]

1
7

1 . ¥y
770 bJ(mﬂﬂTﬂkm&in)
@, =2, y=4, @ z=8 ity ¥

2= krfg_k.l,@-_—Sk, 5 k=1

S x=3. g/—;, im x=38z=27 ?’ﬂiﬂ ’ﬁt

xc y2 @R xoc

xcy?

2 b
3=711x§/227=3;§’ 3}, y2=36, .. y=1=6.

®71. 9. If bec @, find the ratio in which b is increased
it a is increased in the ratio 3 : 2.

[ aff boc a3, 13 97 719 3 ¢ 2 wyAts e bay wa 3
sFANS 3tfErg ¢ ]

a-&37 T 3 2 2 wRANS {17 a®-wq WA (§)3 AU A 1 27: 8
WS TS |
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awde N boca®, o g.a3 Wi 3 1 2 wyels ity boag
A 27 ¢ 8 TS 3tfora )

¥%. 10. If x varies inversely as y, show that x4y is
least when x=3y.

[ =W y-47 %k 29 cowr At o @M 37 @ x4y
a3 T AYB ¥ A4 2=y, ] i
xw}" xrzk.},, A xy=h (@M k uwfq‘ £3¥ )
IR, x+y=(Vx— /92 +2 Jry=(Jx— )2 +2 Jb.
T 2k #3F ARy Rerw WA wARRfes fea, ar
(Vx— /y)? qatae Ao B2ix A1 43 o&en (v +y)ag T afan
g3q |
WO R, A (Jx— /y)2=0 77, wffe 7 Jx= Jy g7, wix
Mf x=y ¥¥, SR x+y 97 717 AT ¥87 |
8. 11. If x+ycx—y, show that (i) 2242 gy,
(i) ax+bycpx+qyia, b, p, q being all constants,
[C.U."36,;P. U, 47 |
[aff x+yocx—y, o7 @t 33 q (i) 22 +y?axxy uan
(iit ax+byocpx+qy, (R q, b,p,q &3F 1 ]
i) v xHyex—y, x+y=k(x—y), QYT b (OF $33 ,
(x+9)2—=k%x~)% [af3zfm]
Ay 22+y?4+2xy =k (22 +y?) —2h2xy,
A, 2xy+2k%xy=h%(x2+92)—(x34+2) [ dwtuy 3f2a |
q1, 2(k2+1)xy=(k2—-1\(x’+y")

x’+y2':.: g(_k.s_.-'.-_].')xy.

h2—-1
W, 2% +y2a xy (IR, GUA b 637 ) |
(i) - Xtyxx—y, . x+y=hklx—y), F b (SF $IF,

:_____:-_—:k, TtA- Rt @ifaFut el o3
x_k+1 :
;_.k_:rm(m ¥7), imy.
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ax+by_amy+by_y(am+b)_am+b
px+qy pmy+qy ypm+q) pm+q’

“* a, b, p, q $IF 9N b $3F g m 77, ;’;_‘::b £33 |

s TS o34 ¢, ax +byx px+qy.

B¥. 12, If x+y=<z when yis constant and if z4+zxxy
when z is constant, show that when both y and z vary, then
x+y+zeyz [G.U.49]

[aff x+yocz YT y $IF AR z+ 2% y TUF 2 $IF, BT AT
531 x+y+zcyz 7T y 8 z IR 59 1 ]

24y z ( y wifRafes ¢ifF ),
x+y=kz (k (¥ 43T )
x4+ y+z=kz+z=(+1)z,;
w47 y WAfRIfES A xty+zxz (F1a, b+1 53T ) 0
AR, 0 xtzecy (T z WIS Qs ),
x+z=my ( Q€T m CS¥ $IF )
x+z+y=my+y=(m+1y.
w$a3, z R3S T x+y+zecy (F129, m+1 537 )1

i cof Betoiw T8 2wifs g8 (v y @ z T3 o7
A x+y+zcyz,

B¥. 13. If x, y, z be variable quantities such that
y+z~—x is constant and (x+y—2z)(x+2z - y)c yz, prove that
x+y+zocyz. [P.U. 40 ]

[2fF 2, », z o931 23, 9% y+z—x £3ITF 7, R 3¥
ix+y—zN(x+z—y)x yz, S AN IT A x+y+zxyz. )

T 3, y+z—x=k ( $3F )|

v (xty—2)x+z—y)xyz,

(x+y—z)Xx+z—y)=myz ( 9T m CS¥ &3F ),

3, x2—(y—z)?=myz,

A, x2—(y—z)2—4yz=myz—4yz,

A, 2—(y+2)2=(m—49)yz,
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A, (x+y+2)(x—y—2)=(m—4)yz,
A (xt+y+)xX(—=b)=(m—4)ypz [ " y+z—x=k]

x+y+z=m:k4. yz=4‘;m. vz ;

w43, x+y+zxyz ( F139, é—:k-'-" &3F ) |

8. 14. Two globes of gold that bave 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. ‘311

(@A r e v gy 2f wforase dagn oof
oieiey ARas F3 w¥a) e iy A w90 oty
qATa @ (7€) ]

IF I, offad g¥fFT wi¥ea (volume ) @ V ey @
Btz Intsiy qiw v 8 ',

Vel o V=mr® (€l m o7 $33 ).
WA, 0 v’ o v=me (mcoF $9F ).
V4 v=m(r3+r3).
AU, TN CNAFBT WIST V+v @3 WA 37 Bz ity R,
V+4v=mR3 (m o7 &35 )
w43, mR3=m(r34+r'3), . R¥=y3+4y'3,
R ( fatfy ety ) =¥y 1475,

®¥1. 15. The time of oscillation of a pendulum varies as
the square root of its length. If a pendulum of length 8 feet
oscillates once in 3'1 seconds, find the time for a pendulum
10 {t. long.

[ chienzs cptaeas siny gy gy gy sfes spaey
| fy 8 7 iy WAl criaE 31 ciFvs €I AN,
w3 10 ¥6 U3 oo & ANT S 2F0I 7 )

TA I, ¢ (LIS 9FIT (AT AXF Gk [ §5 (I G ¢
w3, 2E 7S WFAT tx W],
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o t=R JI (9 & CF 537 )
0 1=8 75 W71 t=3'1 irze Ty,

5 1=k JE=h2 /3, s k=L
JB=k2 V2 b=
weug, t= 272 VI 784, @8 w30 1=10 e A1

31 = _31x J20_31x24J5 .
t= ZJZX"/ i 3 =35 (atr)|

w43, fAufy Axg=3'5 ciee (v ) |

®Wl. 16. The mass m of a body varies as density d when
the volume » is constant and varies as the volume » 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.29]

[ 317 297 A% ( mass ) m Bzi3 @1 ( density ) dey afes
SIASIR ALF AYA BelT €ATA v $IF 2W 4 By v-49 AlkS
HIATSLY AF 84 d &3F T | 3ff 9T 9FF AT 6 9F 9IF @
fafd agfrers wolHrey aFs €31 %3, 913 (Fate (A m=vd. ]

v &3 Pt mo d, 932 d $3F AfFta mey,
mevd, . m=kvd (@A k F £3F )+ (1)
€Fe 7S wEAIT v=1 € d=1 z¥q m=113,
(1) g¥re 1= kx1x1=5k,
w43, (1) ¥8rS A8 m=kvd=vd [ "~ k=1).
Bwi. 17. A playground, whose length and width are in the
ratio 8 ¢ 7, has two-thirds of it reserved for accommodation.
If 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.732]

[ 93 cemfz 5T s @ &ty wFeAlS 8 ¢ 7 @3t By § W
Sate g | afy Bglg @F } W 3N I 7Y, wI Bzy g
AT Frotdee 3Rty T oLdR feqed S iz 7]
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T FY, 5T 0791 @ &Y WIFA x @ y, IR W57 (Faws
xy. WS4, Fxy 0 A A $R Jxy W T WA,
LAy @FRly W wiRafEs oifFg ea T 7T 3 e
Ffes gz . 3 AT A FIFA=3X Fxy+ Ixy=Txy.
AT JT AT A o AR ) Ffwl Aenty Y37 o v §y.
T34 AM3T Wrr=Fxp+ §y=2tx.
w93, rGF 8 : 21 wediits e RS /A |

®¥1. 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]

[ wieatz gty Afdaty wirafes 8 2&rs facsa R afee
qrereoy 4ftd | ey qwE 93 AR e¥rs 8 Efe wa wis,
Bty «ig F51 AR WHALF-AfINY N06F 283 7 ]

A 3, WANF-21 =] 932 WA F T3 030 39=d 22 |

#ATY TG QFCS AR = ;}2, 1==db2 ( %A &k cOF 7% )
34 {3% 8 &fe, o4 1=k

8‘3
WA 39, AfCH e3vs s D e qua st «wnats.
oei=}l77 |

b
=5z
k k '] 2 . o 5
‘z'j""i 15'2| 3! D =2-8 y e D=8 ‘\/2 tfill

@eifa =17 (8.y2-8) Te 31 8(v2—1) e =atfa
witaty Afqatd wigs ediq |

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 miles an hour, Find

52, @@ (1) 2Bre ley T[T (2)-a At

I
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the greatest number of waggons with which it can
move ? [H.S.’69]

[ 317 Tt MG (waggon) YT A1 N1y «IB «fax 51w 24
3187 U TS AT | Ty AfeS MY & «ifFa iy A
sy Afaate MS-mA VAqay ks wmarew w1 4 A=
51) 7% 28w Teiy A afiy 20 9By 2y | «fes® IS AEifés
5473 NET A% S AT 7 ]

WA 79, ¥B1 @S Afe-ziew ARAIE m 3iEA W1 w2 NEF
5t n €l 25 331 28 |

AEFANR moc n%, n.=l‘nl’-"(1), G b (OF £ |
Qe 4 A MY iz afEmz sife ety (24—20) 31 4 1E=
Rty
1
(1) g8 A% 4=k42%, A, 2k=4, .. k=2
amd, (1)-a m=24 @& k=2 371831 =¥
o4=2n¥, @, nP=12, .. n=144.

w343, MON A2yl 144 280 «lzaft 1+ vgw |
ey Aty adifes Mmari=143.

®wi. 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 P and V vary ? If so, how ? [ T.P.1969-70 '

[ afi cota A=ojra’ T V 5gh e @fS 3six 51 P e
%3, w2 fF oiffaty Beerd aiw cpenl 28 | Pe V & ¢ty Witk ?
afe Qe SR fawe cotq S 7 ]

P 400 600 800 1000 l 1500

\Y 15 10 73 6 \ 4




126 Patfe
St Z8rs vl Tw v P 3f§ eifdrerg um V ozin i¥rews

600 800 1000 1500 e 3 4 5 3
Pag 1 XM 256 o5 Boo® 1000} vy 3 4 &

10 73 6 4 2 3 42
!IHH, V\ﬂg §f'€’ﬁ WW 151 10’ 7*: 69 ) 3’ 4! 50 3~

we4y, (7Y TROSE ¢q M7 wPANST ¥ WIS 3iH
TRTE |

P 8 V (S(F Wity 93 YBTSW Wy N Pw%.

\

\

Exercise 9

1. If b a® and if b=50 when a=5, find b when a=1
and find a when b=6}. Find also b in terms of a.

[ 7ff b ¢ a® €32 a=5 2% b=50 77, S a=1 A b 39
7813 @3 b=6} T¥T a IS QR  a WA beaT T &I 71 ]

2. If yocxlgand if y=9 when z=10, find y if x=6 and

find x if y=4. Find also y in terms of x.
[ =fy yotilg 9 x=10 T8 y=9 ¥, BT 1=6 W y&

@4 y=4 gBA x93 W7 IS R x WA yaT ¥ Ffa 331 ]

3. If A varies as B and C jointly and if A=2 when
8=3 and c=4}9, find ¢ when A=54 and B=3, [C.U."20]

(3% B @ cay 7fte Asy AfT coF WF ax 1 B=}
e C=}9 o8 A=2 T¥, WT A=54 € B=3 R C IS NI ! ]

4 If a®+b2%cc ab, show that a+bxa—b.

[ aff a2 +b%ecab, ST ¥A1S (¥ a+bxa—b. ]

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,

[ «3f} fafd shage 1O 1Te7 &fs Tuia (R) Fo351 77 9t

Fo351  AfRRUE (v) Il ARS F97 oy witg 1 «¥ SfwF
47 frial @i 371 ]
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6. Complete the following :—
(1) if acb3, boc.:-
(i) Iftec JI, loc oo

[ fee B 98 #3437 1=

(i) ff axch®, S b oo, (ii) T toc ], wrgioc.cmeoe ]
7. If axb and bxc, show that a®+4b3 +c3cc 3abc.

[ af# aoc b @R boc ¢, ST RS (¥ a® +b* +c3oc 3abe. ]

8. If x varies directly as y and inversely as z, and x=1}
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=1}.

[ x97 ya3 ARS %97 (OF @R 2437 ARS IV S e |
§ff y=58 z=9 A x=} T, SR x, y € 297 W47 7~ {67 33
R LY T8 y=06 © z=1} T¥F x 97 N Ay 371 ]

9. If x—yxz when y is constant and x—zoc y when z is
constant, show that x~y—zocyz when v and z both vary.

[aff x—ycz T y AT SR x—zCy FI] z $IF, W3
chyte (T y 8 z BOIR 59 QIA x—y—2C yz. )

10. If b is 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=56, find the relation
between @ and b. Find the value of b when a=3.

[ b g¥f% 3ty 7a®Y AN 932 a9 "R @b 7 FITCSR
e Iy yurey Wity | I a=1 2% b=5 4R} a=6 g¥A
b==12'5 T¥, B a 8 bay WY A¥F @R a=3 ZBA by WiF
fifr3g1)

11. Avaries as the sum of two other quantities, one of
which varies directly as B2 and the other inversely as ¢. If
A=16 when 8=2 and c=1, and if A=5 when B=1 and
€=2, find the value of A when 82=3 and c2=16.

[ 2 atfar Aa®y wAfLS A€y *IWSF iy aR «3f
AP B2ay wfys sEarey e cad #fRS WISy TWSF Wy |
i =2 @ c=1 g%t A=16 77 93 B=1 € C=2 ZZFHA=5 73,
BIB2=3 8 C2=16 2qLA A-T A7 IO QA ? ]
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12, If xece ;vi" find the ratio in which x is increased if ¥

is increased in the ratio 7 : 4.
[ o xcc;}é, Wy y 7: 4 WIS I A 2 7 welies 3%
1B 7 ]

13. The area of a circle varies as the square of its
radius ; if the area is 17} sq. ft. when the radius is 2 ft. 4 in.,
find the area when the radius is 3 ft. 6 in. '

[ ques cvass Belr yMidd asfy wfes 7o cow e |
Il 2 T 4 8% g2 wfy qee cvawa 17) 3755 78, ww@ Ay
3 3 6 8% 2817 3R CTETA TS TR 7 ) ’

14. If x varies direétly as y and inversely as z and if
x=a when y=b and z=¢, find the value of x when y=5%
and z=c2. {C. 0. 1877])

[ x93 2 ya3 #ARS Adorev € z47 #TS AV (SF AMWF @R
ft y=bw z=c TR x=a'%q, W y=b2 @ z=c2 TN x49%
7 ety ]

16. 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. 34)

[ aff 5 o3 (oiF 9 fiear 10 wa wfd 5fars otx, stz 30 933
wfi 5fArs 25 g7 caftFy IS T AR con earaes fAfa 331 ]

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.

[ 2fe7 oty odr Bl &fS fafacs ssarg =% (figfiz ) sw
stery i Afgs ywrey WF1 @3B 16 75 N9 rimy 1w
&fs fafas 27% == 33, oA ¥ (Miz «fS [RAD 246 == 37
sigtz g fada 731 ]

17. If x<yz2, yecab? and zc?, find how x varies with
: a

a, b,
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18. If in the variation x=ky and y=Fk'z, @ b, ¢ and
a', b'y ¢’ be two sets of values of x, y, z,

show thar LA _ ag kbl bec [C.U.22]
[t x=ky € y=h'z (Bl x, y, 297 W{&FH a, b, c 8 d, b, ¢’
5% ¥¥ AT 2T, I (Hate ¥
a?+b2+c® _ aa'+bb'+cc’
aa’+bb' +cc’ a?+b3+c'?

19. If a stone falls s ft. in ¢t seconds from rest, s « ¢2, If
it is observed to fall 64 ft. in 2 secs., find how far it falls in
4 seconds.

[ afF fig w371 TBCS (31 99 ¢ (ITS s FB Y S sectl,
ff Tohw 2 cieFre 64 76 AfGrS cwul viy, T@ BF 4 IS
Fob! Afera p )

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. If the pressure on a square foot is 1 1b. when the
wind’s velocity is 16 miles per hour, find the velocity of the
wind when the pressure on the square yard is 14y Ib.

[ c¥iq ANSTAT BT IR 5% @ SrAF owaw @ T AT
afy wfes cifie cow aiea | 3 IR IB1W 16 MR wear
@3 VBT 4w G 9F A% z¥, SR 9F B Tox
g5t 1475 A1®s 28 g3 Afsran A 331

21. Pressure (=p) in a 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]

[ atq w37 =i st (p) Be 1SR (d) RS AIsy
hE Wy Bzty el (D) $3F T 4R AT AfRS ATy
G A ASRel &3 e | Afi e 32 e el 1z3m
5171 1 23, ®q T 16 g¥w IS AT 51 2 7R 1 ]

Elc. 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 1'5 mm. and is 4m.
long, while the other has a diameter of 2 mm. and is 5m. long.

[ cata siaz QAyfes afsaife Seiz g afes sewsy
e o Ay AfES ywre ¢F | 93k dghific 0¥ ciaw
wy @3y gt 15 & i e g 4 Gy an wafs am
2 fafa fa. @ tedr 5 fibtg 1 Betown efecateifeon gaar 391 ]|

28, The volume of a sphere varies as the cube of “;be
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.1921]

[ oty w3wa o (i )3 e Bgiz e ovawn
oo (AN)2 ; @Y FF (T RAFCAY I IFOE onarweery fawirer

TS RANCSTE A | ]

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.

[ 317 cottay w35 wnfas £33 ¢ wnfis Fafiowz swum
afge Aaacsry =iy | 3§ 150 w1 fawfirsy ww 275 5131 @
240 Wiz w5 320 5% 495 &, $3 250 LAY UT IS 4T TR 7

25. The cost of boring a well, f feet deep, partly wvaries
as f and partly as f2. 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 ? :

[ 726 w1 @3 T ¢qwe v Whfgeny faz1 7z o
aifFeig £2-a3 7fgS A3ty wig | @3t @3B 40 §6 A3
e o 130 5131 @ 60 T5 AS1T FIT 9T 255 Biwt 7 Qe IS
#S\3 Frota wF 420 B 7 e 7 )

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



ceR 131

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,

[T @3B @ P NBe =fE (force ) w ABe otz wi7d
FRS M @R P AT £37 ¢ wRfFF wa g | «fF
w=44 287 P=14 @R W=92 g¥(7 P=26 ¥¥, B3 40 Afa e
100 ~i®rey W7 (W (FIA OIF LT PaT N7 WIF 93 oy
w57 IT| BT Z¥CS (i) W=T6 TR PaY WH @ (ii) P=20
8 w3 Tt fadfy 91 ]

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]

[ @3B cgivber W AR £33 @ wRFF @ bR
e MYty AfES |ATew witg | 7ff orirmen 120 g¥ee Ay
2000 Btz @t cAfFWmen 100 wqar gy 1700 Biw1 @, <
1880 131 7Y T¥TA NIRRT 9 ? )

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 4 to 7. Find the ratio of the speeds.

[@F g7 2CS WY @I BRI 92 (X 5 At {309
afgs stgiy w3acey @ Aferan ke yoren | g8 Ga A o®
3% 17 SR WRAATS 5 2 8 @32 qNAY WAATS 4: 7 @A (G
gglhy sferaray wesits fdy 331 ]

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 ?

[H. S. '63]
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[ Frifices w3s Tzig Twel e gfin czawew  Afge
RPN F-(STR WiTE @3 W B ovaTa 60 TS @ Twel 14 w5,
wq Q%A gy 230 TATE | 9ZIT wRwA 390 vA¥E € TH! 26 6,
oi? fzifares gfag ovaws 39 2 )

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 is 770 c. ft. and its height is 15 ft. [z=33]

[H.S."68)

[ 34 wawd Bgiy %ot e feienwn i@ crawrny #fgs
cfweey qtew | 2ff ol 15 75 ¢ gfia ovawa 10 3fgh 25
%7 24 50 TAE5, S RA%4 770 ¥A¥E 8 %91 15 75 qea gfam
A ¥ ZEA 7 )

81. The illumination from a source of light varies
inversely as the square of the distance. A book is at a
distance of 9 dm. from a lamp. Find how much farther the
book 1s to be removed so that it receives one-third as much
light.

[ c3ta =1TatF-BeA 281 witats Afawid sgrg g3 aelq sfgs
BT WE | FIF AT 23S 93 4w 9 (oHfABIT Hr3 Wiy 4
Brite Wiy 351 A3BA *3 Afgateay § s wieat A%y )

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.

[tq aenienr ofaw S g a1 tfse Sz wdiy 35
fFrifibin @ B A 9 M) e T NS Ry
iy afes wgacsw Sxiv afS g oy 2fe 9 Wfq Mo 3@
7oA Beiy oif% whin 20 fFaifism oy, ox «fgafs 3 afis s
S ABY 5fars wew g8 7 )
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33. Consumption of coal by an engine varies as the
square of its speed. When the speed is 50 km. an hour, the
consumption of coal is 100 kg. per hour. If 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.

[ @ftaa 331 45 o (AN )2 ; q4F @y Aferas iy
50 f%. f&., Sa a5y F9a11 495 100 (7. atn | &FS %, ol F97
37 25 191 gkA R AfS IBHY @faq stAIBAT WIT 435 4 51
g%eA, @ «faag 300 7. . qi¥rs Fraees 3% a7y @ 7 ]

Logarithm ( b'[‘ifffiiii{ )

28. w3l wifd, 23 =8, Wit 2-(¥ 371 &7 fayiq ( base ) war
3-¢¥ 3 T¥ 2-9% Ted ( powerdq ) 5% ( index ) | 7] THis
397 #fes 8-a3 & w»iFy wivl I 3, 8-437 AR =4
fAuia 2 ; ¥t $AACS 271 27 3 is the logarithm of 8 to the base
2. Bgl AOWA oY) TW BONT 3=log,8. E¥WA cwyy 39=9,

2=log,9. #teiads:, aff a*=M ¥, 3 x=log, M &3 |

Aoy 4ff x=log,M &¥, St3a"=M 27 |

e 2 P Ayt atq wire Ofe FfRea 3R wfes
AT 7, @ ST T6FF @ AT @vg Fettaz s A fagw |

R53- TS (3-cF1A TAITA MR- Aty w2 s

ANRT-TFAS @-cFtq watsa qprey gy «F79 I qwy
CRR

i
W53 -AT A

! -3_1

_ { 5-2= %_ 9 2=_§

- ! 3¢=381 ; 25 8% =4 27
aﬂfﬁ(’{- ; —2= log 10g34 —'3=10 1
i l4=log381, s 2~ %89 17
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yeat, 7 g, x € N @5 fafd sy vz cy,

a®=N @d a>0, 4R axl,

v wiwg AR

x=log,N.

[ @R ¢ a e N T 4731 g¥A @ =—N 5D34B x93
(T4 1WA AT QI Tl 30947 1 ; 7ok, 93 aqzifg
artfana (frela 24q I3 wa3if) w9 wfewda 3 was 28w | )

w131y (74l AT (¥, 26 =64, 43=64 8 §2=64

w1 log,64=6, logs64 =4 @ log,64=2,

ol @FT WAy fAgia foy for et Cwiwy #Usq :ttzs
fafen w¥a |

woa3, Aunay AfE Tay A1 «ferm Fw s Ay
s /4L |

20, wfeiz @ :
(@) log.MN)=log,M+log,N

(b) log( )—log.,M —log.N

(¢) log.M"=nlog,M
(d} log.M=log,M Xlog,b.

IaVOT @Axte
(@) W 39 U, x=log,M @& y=log,N
Sooa®=M.. (1)}
@R aV=N.......(2)

(1) & (2) @4 37 1% a*.aV=MN, 3, a**¥=MN,
log ., (MN)=x+y=1log. M+4log,N

SRAEIG 2 log.(xyz...)=log,x+log.y+log,z+

(b) W= FY Y, x=log, M @ y=log,N.

w9y, a*=M @R a*=N.

oy st IR Z—:=1;§, a, a"“=1—;§

loga(%)=x-y==logaM—loguN.
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“ﬁw b4 loga mnp- “logax+logay+logaz+ ......

—logam—log,n—log,p—-

(¢) W= ¥ T,
x=log ., M" @32 y=log, M, .. a*=M" @i aq¥=M.
S at=Mm=(a")"=q", TSI x=ny.

w93, log,M?=n log, M.
WG 2 <F B na WA T CFIA 724 QLA AW QAL |
(d) W9 33 ¢8, x=log, M 9z. y=log, M.

a*=M @t b¥=M, .. a®=b* A av=b.

£=log.,b, .. x=y log.b,

log,M=log,M x log.b.
[ Eial 2 @¥ 7w WAl fAgig ARTes ¥91 vRang | ]
wAGg ¢ ¥ va M=q «fta log,axlog,b=1,

1
log,b (1)

w¥4y, s ARy vaf wyfwie? steny fAafke
oy gy —

s} log,a=

=log,M
IOgaM logba (2)

¥R M 6 a Bermd b-Fglages amfing ot aifer M-a3
a-fagtage anifagy s +31 ww )

30. MR- T BIIAA :—

() =i i, o’=1.

"7 PYINE a (T-(FF W 31V 3 2F=¥ Fut 7oy 2%z |

log,1=0.

WA, T YN (T (FA BN 3w 3 [T edia <Fan
( 1e3 ) Aoy =7 2@ |

(i) a'=a, .. log.a=1.

atgt fAgta oieta® AmifRny wdw 1 vz
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Gi) ai=), o logu(})=-1
1 fox fAyiaz waPFT AN=—1.
(iv) fauta af 1 i) 39 29, S 0-93 AMRYE ey »
@z wf fAgla 1 Wl 3 g3 513 0-97 AN 2B — 0.
a<1 4f3m 1§ a*=0 v3, o3 x=+,
log,0=+.
w137, a>1 ¢f7w 17 a*=0 73, $F x=—c,
S log0=—o,
Buiwzcxial 12 (a)

). 1. Find the logarithm of 1728 to the base 2 /3.
[ fagtq 2 3 g8z 1728-93 amifivy S 231 ]
WF 73, x fArfa aonfRay 1 g3k wmwmt wyAlT oiewy iy,
(2 /3)1°=1728=2%.3%=(2 /3",
ox=6.
wwuy, fqidfy Asifeg=6.
8%!. 2. Find the base when the logarithm of 324 is 4
[ 324-4937 A5tifava 4 g¥ee Txig fAgiq 3 7 ]
= Y, fArfy fAga=x, TSR 0w APANT ey 17,
(x)+=324 -3422=3% x( 2*=(3 J2)*
x=3 .2
wou, e fgla=3 J/2.
®¥1. 3. Prove that log ’ig-2 log g+log %%r log 2.
[C.U.'51]
2%8 N 4% ==log 75—1og 16—2(log 5—1log 9)+log 32
: —log 243
=log(3x52) --log 2*—2(log 5—1log 32)+log 2% —log 3°
=log 3+2 log 5—4loz 2—2 log 5+4 log 3+5 log 2
—51log 3
*51og 3—51og 3+2 log 5—21og 545 log 2—4 log 2
=log 2.
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fowg =aie :
3ty ¥ =log :{2) 103( ) +log (234,3)
) ‘ 3x52 25
=10g i ( )243 ] g ["gji 5). §:’]
9 3

B#1. 8. (a) Show that log, J7/7 V7. to e

WAINLE=J7 y7 STt 00, - 22 =TJT 47 .t0 0 =1%
x2—7x=0, A, 2x-7)=0, .. x=7 (. x0).
@7g AffA=log,x=log,7=1.

®F. 4. Prove that

xlo‘g y—log zxylog z—logx  log x—log y_ ‘

[C.U."39]
A F9, AN PF=u. YT TSY 0wy 2% A3 4T,
log u=log[x1°g y-logz, ylog z~log x zlog x—log »)

Xz

~log % log y—Ilog Z 4 log ylog z—log %4 og :log x—log y

- {log y—log 2z)log x+ (log = ~log x) log y+(log x—log y)log z
=0=1log 1.

u=1, S &g IAyw=1,

BwL 5 If log x_log vy l;)?. ;’ prove that xTy¥z%=1.
z—x

A FY, 1.;1&.35=1°_gl’-_-_ lg_gw Cm=

—z z—x xX—Y
" log x=hy—2), log y=hiz—2x) @2 log z= k(x—y),
A, x log x=kx(y—2), v log y=kyz—x) €3 z log z=kzix—y).
. xlog x+ylog y+z log z=hxiy—z)+hkyz—x)+kz(x—y),
Ay, log x%y¥z* =bkix(y—2)+y(z—x)+ 2(x—y)}
=hkx0=0=log 1.
xFyVzi=1,
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®%1. 6. 1f x, », z are in G. P., show that log,x, log.y,
log,z are in A. P,

[ aff 2, y, z sretey A4S A7, 913 (¥4t s (T log, 7, log,y,
log.z «wafs satwy o 1 ]
WY x, y, z FAEI HAGT, F9AN y2=zx, ¥2f7 ToF A0wg
A%z Sifeql Ty,
log,y?=log,zx, A, 2log,y=log.z+log,x.
w43, log,.x, log.y, log,z wafd saiwz i ‘
By 7. 1f log (x%y2)=3a+2b and log (x9y3)=2a+\\3b,
find log x and log y in terms of g and b. [C.U.48]
[ aff log (x%y®)=3a+2b w3t log (x2y?)=-2a+3b 2%, W3
aebuIilogx elog y afa a2 )]
* log 'x%y?)=32+42b, .. 3log x+2 log y=3a+2b---(i)
iql, . logix®y?)=2a+3b, .. 2log x+3 log y=2a+3b---(ii}
e, wRNF49 (1) 8 (i) w7 <1em aty,
log x=a @3 log y=b.
Bw). 8. If a®+b2="7ab, show that log {3(a+b)}
=}(log a+log b).
*» a?4b2=7ab, . (a+b)?=09ab [¥S¥ o™ 2ab cutst FfIT)

n, fatdi2=ab, A, Ha+b)=(ab). aew Eon towy 7

ke Atexm T, log {3(a+b)l=log (ab)}=3(log a+log b).
1 1
B 9. If ;v=a'f:'1°g % z=gl710g 3 o prove that
1 .
z=a.i_'—:l.°g %, all thé logarithms being calculated to the base a.
1 1
g y=al"l8Z - logy=1Tlogx W

-

Wiz, gy z=alT0EY . log, z=

1
1-log.y (i)

a¥
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94 (i) Q&S =teyy iy,
1 1 log,z—1
.—l V= . q, ] Wy=1il— =_.8a .
1=—logay log,z b leguy=1 log,z log,z
(i) 2R ey iy,
1 log,.z
—1 —_ —_— a
1-logax log,y log.z~-1’
, log,,z=1—l’g“z = =1 1

foguz 1~ Tog,z=1" 1<Tog,2
1
w34q, x::al—]c’g Z‘

®¥l. 10. Prove that log,axlog,bxlog.,c=1; [ C. U. 34]
and hence find the value of log Jabx log JEEX log Je®

log,a xlog,b xlog,c
=log,axlog,c x log,bxlog.c [ wntsmw 29(d) ]
=(leg,axlog,c) X (log,c Xlog,b)
=1x1 [ Wty 29(d) wofaste e¥is | ]
=1.

log .Jab Xlog chx log Jcl

1 1 1
=gt n X 3 X -
logy va  loge vb loga Ve
1 1 1

= —— e

1log,a” 3 log,b ~ ¥ logac
- 8 =8
logpaxlog,bxlog,c 1
=8,
B, 11. If log,b=10 and log,(32b)=5, find a. [C.U.49]
zy log,b=10, .. a'°=b, - (1)
Wi, (TP logea(32b)=5, .. (6a)*=32b, - (i)
(i)-¢z (ii) Wizt ot w31 = ent wiy,
alo b axo 1
(6a)y 320 " 6%as 32
w39y, g =3,

[29(d)-97 {1}




14) Nast 4z

: 1 1 1 -
B%y. 12. Prove that fgg‘:‘(abc)+logb(abc)+1°ga(abc)—1.

A 39, log,(abc)=x, log,(abc)=3y, log,(abc)=z ;
qT 9T, a®=abc, b¥ =abc, ¢ =abc.

1 1
az(abc)m oo 1)’ b—_—(abc)'{l . .(2)’ c.—_(abc)zl...(s)

(1), 2), (3) &4 01 AT abom(abe)eTo 7+
1,11,
x y z

1 1 1
loga(abc) F log,(abe) F Tog, (abo) ~ -
Exercise (10)A
1. TFind the logarithm of :—
(i 324 to the base (fagta) 3 3 [H.S.Exam.,’60 Compl.

(1) 144 to the base 2 /3
(iii) 1 to the base 9.3 {H. S. Exam, '60 Compl.
(ivi "3 to ths base 3 J3
{v) 0001 to the base '1
{vi) cos®« to the base sec «.
2. Find the base if the logarithm of
(1 1728is6 (i) 4720 is 4 (i) JBis —}
(ivi. lis —1 (v) 3is —3.
8. Prove the following :—

= -n.

log,.x (.];")
(@) logsa”=x, (b) a °*"=x; (c) log,%’'=
@) logy.am=log,a; (¢) al%8P=ploE @

4. Prove the following :(—

{a) log2+161log 1§+12log 33 +7 log §1=1[C. U. 40}
th) 7log!i—2log §3+3log §5=log 2 [C. U.29]
(¢) 7log 4§+51og 2743 log §3=1log 2 [C. U.’36]
(d) 7log }3+61log §+5 log +1log 32=log 3.

(e) 31log §%+1log (s%)" —2 log {5 =1log 2.
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5, () rgleax_logy_ 1°g2 show that xyz=1.
y—z z—x x—

Gi) 1loga_logb_ I_‘Bg_c, show that a®bvc*=1,
y—z z—x x—9%

log x_log y_log =
6. It b £
(1) x®pPz=1; (i) xP*cycte:zetb=1;

(iif) xb' +bc+c? .ycg+ca+a" za2+ab+b2

then prove the following :—

=].

7. If log,m+log.n=log.,(m+n), find m as a simple
function of n. [C.U."13]

[ &% log,m+log,n=log,.(m+n) &I, 2 n eyl me3 A
fafas 1]

8. If a series of numbers be in G. P., show that their
corresponding logarithms are in A. P.

[ afk 93fB Y- wratey Ace Ay, <@ rdte (¥
Tataey Beird AniRanefd o3l Aney R &1 ]

9. Prove that

(i) log, logy log, 16=1; (ii) log 5log, log J3 81=1.
10. Show that log;, 2 lies between 3 and }. [ C.U.'26]
11. (i) 1f a® +b%=14ab, prove that log {}(a+b)}

=J(log a+log b). [ C.U.'59 Compl. ]
1) If a®+b2=-23ab, prove that log {}(a+b)}=3(log a+log b).
12. (a) If a®=b%% = a®**°b%*, prove that x log =log a.

[C.U.°37]
(b) If log (x2y%)=a and log £=b, find log x and log ¥
in terms of a and b. [C.U."19]

[(3) log (x®y%)=aelogZ=b Z¥d, a ¢ bulRlilogx e
log y fafu 331 ]
(¢) Iflog, b=6and log,,. (8b)=3, find a.

@ If logwx-—logw Jx= , find x«.

2
logyox
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13, (a) Show that
bn c® a"__ T
log , +log_; +log 5 =0. (C.U'#4]
(b) Simplify T

(i) -Hog - +l g——-3 log b2c.

(ii) log u‘HOS 48+log $02.
14. Prove the following :—
(a) (yz)log y—log z X (2x) log z~log xx(xy)log x—log Va1,
[G.U."49 )
{b) 2loga+2loga?+2loga®+---+2log a"=n(n+1)log a.
15. If xy*~'=l, xy® 1=m and xy°~1=n, prove that
(i) (b=c)log l+{(c—a)log m+(a—b) log n=0
(ii) alog 7+blog 7+c log 1=0.
16. Prove the following :—
(a) logya xlog.bxlogsc=log,a.
() alogab Xlog,c X log.d =d.

(c) log.xxlog,y=log,xXlog,y.
(d) logb3ax logcgb X logascz Q]‘T.

17. If x is positive and less than unity (9%¥), show that
log(1+x)+log(1+x2)+log(1+x‘)+log(1+x°)+ “to ®
= —log(1—x).
18. Ifa= logx(yz\ b=log,(zx) and c=log,(xy), show that
1 1
ettt
19. If x=logy.a, y=logs.2a and z=log,,3a,
prove that xyz+1=2yz. [ All 49 }
20. 1li P, @, R be the pth, gth and rth terms of a G.P., show
that (g—r) log P4(r—p) log @+(p—q) log R=0. [C. U.’62]
{Hfr P, @, R (FA NG AT THFA p-u7, ¢-OF '@ r-OK
A T, T 4RI FY (3,

{g—r) log P+(r—p) log @+ (p—¢q) log R=0. ]
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(a) 1fa,b,care in G. P, show that log,x, log,x,

log.x are in H. P,

[ a, b, c WLitR7 o T8 &3td F7 (3 log,x, log,x, log,x
s eifers 4ifFez i ]

(b)

A Geometrical and a Harmonical Progression have

the same pth, qth and rth terms a, b, ¢ respectively ; show that

a(b—c) log a+b(c—a) log b+c(a—b) log ¢=0.

[ 2ff @3® eretey (AT @ €I RN s Ay Toruad
438 p-B¥, -3 '8 r-OF °If YT a, b @ ¢ T, T A4 F7 (¥

(¢)

a(b—c) log a+bc—a) log b+c(a—b) log c=0. ]

If x, v, z are in barmonical progression show that
log (x+2)+1og (x—2y+2z)=2log (x—2z).

[ x, y, z RS @ifoy wfe foald o o et 97 3,

log (x+2z)+log (x—2y+2)=2 log (x—2). ]

22. (a) If logyx=a, log,x=>b, then prove that

{b)

(c)

23.

24.

25.

‘og (1

ab
b—a

If p=log, (bc), q=log, (ca) and r=log,(ab),
show that pgr=p+q+r+2.

If x=log,b+log,c, y=log.c+log,a and
z=log,a+1log,b, prove that x2+y%+22—xyz-4,
¢ va log (va)_ar log (ar) _rp log (rp)

p+q q+r r+p
prove that p®*=q%=r".
1 albtc—a)_blc+a—b)_ cla+b—c)
log a log b log ¢
prove that b°c®=c*a’ =a®b®.

log.,x-—

+

If log (a+b+c)=log a+log b+log ¢, show that
2b 2¢ 2b
1 b2+1 ) Iog1 -Hog1 b,+log1

26. If !35—2=!9—g—9=!9g—5=10g X, express p? as a
m n i qr

power of x.
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31.  wiyiae ANfAgY ( Common logarithm )

aff fgta 10 &3, S0 iy stvtad anfmg e |
caia atfaa Fetal @ A1 atfain IR eg a fgs
10 =it | wdis log 285 afaea log, , 285 3RS 223 |

32. ’j\‘f? AR s ( Characteristic and Mantissa )

10°=1 S log1=0

10'=10 log 10=-1

102=100 log 100=2
103=1000 log 1000=3 .
104=10,000 log 10,000=4.

A4 (4] ABTSCE (3 11 230 99 =448 v (w14 3ifHg anifing
1 =971 IT @A 2 WIAW (R1F S 14 wafiaten |

e 5, 101 g8TS 999 4¢3 (3 (i fag Anifing 2 2B e
@3 3 T8I (Hi6 WAl 2+ pafazies |

sigl g¥07 331 WECSTE, (31 Mg AR =4 s 2y
wleig wi9 Rl at% | 8xia fag «4 = e fag pufazie «ifgre
AA 1 &% ofd e Aty 2% ( Characteristic) @3t ¥zt
A% wF ( Mantissa ) |

w138 (R WBCOLE (¥, 2 QTS 9 A% (u ¢FiF Ay aAsfifamns
*9F 0; 11 g8c® 99 49w ¢z ¢34 317 AMRgaz #fs 1, 101
2809 999 4% (¥ (3 g AMifaneag s 2, 1001 g&¥cs 9999
4% @ FiF 3N Anifaqeny ofa 3, sidie @Fta 3tz o seon
w3 MY TS Big) ¥R 1 37 2813 Btz antfiqog 4% |

33. wWRIT107'=,%="1 log '1=—1
10_2:1’%‘6:'01 log 0l=-2
1073 = 1455 ="001 log "001=—3

WA F7 ¢y, log ‘03 fafy #firs z8r7 )

O (e '01<03<'1 log ‘01<log '03<log ‘1

w{ie log ‘03, —2 W™ a5 432 — 1 wew] Cgi g¥ea,
log '03= —2 +7=fAit,

227 7 adigs wfin —2 9 AF (19T |



LENELL ] 145

I CF, PIRE g 9 e il Wi Wy Toel 4y
<113 (AT 4T A WOAF 1 AR+ 7F 2813 92t <ig watwF XA b
ol (i) log 234 =—1+930 mafis sated, ayna =7 —1

(ii) log 0234 =-2+ , , », WU sfE —2
(iii) log '00234=-3+4+ , , o, O8I AfF —3
| ®BAJ & WIF AKWEE AT g3 | ]

34. A atfez 3faty faaw

(i) afe B 1 2¥re 3w 73, o3

gtfeg o W geefd Wz it <z weam 1 3% ¥
F213 amfAeas o147 |

(i) a® i 1 23S crib 78, w3

P fE fa e RS ey AF woRg 3 el 1@ «ifen, s
w % 1 (AR 223 MR 47 @2 ste] seftgs g8z |

35. % ( Mantissa ) ai’%a *f3ag fasw

qwiEa e A% fFSIB ( log table-B ) vy 1 Bahts wifis
4 5% *4% IR AN ANERY o7 871 Witk |

2 ifAFty @4 TY NG A6 Nh =W @Al whg 10 2¥es
99 Afm 1 wifazts [ A VIR wwg 0 e 9 Aty
3t OHee A (it Wwa 1 2309 9w (A Wity | @ wialy
wifeg M5 @32 AT @B At o fersg s &4fS wg g 51
war Wity 7] (TEE o wmaAn atg | & Ay =y gy
fo% wite 471 ATCS TR, Wdfe ff vl 4w 0043, s JHd
&1 0043, Tt |

&7 A% SifaF) 28 F AFNI 31T MR AWM W1F ey
74! iy Sigl @IT ATy |

(i) N F1 §F 3797 AT T Iy IS g¥ry i —

&N W8T 3797 A8 YT ALY 0-<3 WIWI A6 Wity 5682,
wE9y, 3747 TN NAF €I 5682

(ii) 37497 AT WHF (FRTS g8 3793 47 o1l B g
#Rve wize agn Byl 3cs v& ¢} WA (A WIT [ TNy

Elc. M. (X)—10
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WITE 4. @ qCI ALAT] AL WITE 5729 ; WSAIN 374-47 AT Weny
v 5729,

(iil) 3746 {4 T¥IH RATIT ATAHT AT |

o a3 Wz 37497 A7 Boca & faey s s 5729 ; anfa
594 =% 6, UTEWT 3797 44 citen ot frrFy oo v cyib gare
1 g8CS 9 =98 Witk 71 6-93 BV N5 (AY| Wity 7 W4 "0007,
@Y+ "0007 € "5729 cuist wfara ~itexwl atw 5736, i 374643
AHT T |

WA 2 374697 AN *FF 3 AT WAF ‘5736,
log 3746=23'5736.
w%+ log 37=15632 @3- log 374=25729,

36. 1 WY Wiy TFafH M @R @I S TG wivg 9y
wefiF faqe 7 743, SRR AFAIE NI AT TR |
w1 3if%3 Ffautfe log 3746=3'5736.
«@4q log 374 6=1og 2}3¢
=log 3746 —log 10 =3'5735~1=2'5736 ,
log 37 46=1og ¥t
=log 3746 —1log 100 =3'5736 —2=1'5736 ;
log 3746=Ilog §{%8
=log 3746—log 1000=3"5736 —3="5736 ,
log 3745 =+%¢s
=log 3746—log 10000 = 3'5736 —4
=3+4'5736—4="5736—1=1"5736.
wWT 2 log 374697 *{fF —1 «w W F ‘5736,

Bgites —1'5736 fafyra At 2w v 1'5736 AawBil woas
e weF wnige 7y, vy fF 9T wy YfF avige Lo
7ARTT o 143 wAtg B4 @I 321 Bifaw) fewt otex ol R
AR WAF Y B | «% AT 371 27 Bar WL I 2¥F bar 1
B e bar 2 TN @3 TEics @ 18 2 ¥4iwF MW |
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87. Aantilogarithm or Antilog

Fta mYyl m-a3 W amfag n @, T m-F n-a
RBAMRG T TBast a1 3wy,

log 37'46=15736, .. 1573643 wfo1ifANy ¥¥ra 37'46.

38. Antilogarithm 3{fgx =f3afz Faw |

Antilog table-47 aluy Aifirs 7+f%F gy *tz o2 w% e

g | 2Q AIfRTAY WNeF @iy Bl ws |

(i) W& %3, 1'5736- w3 Antilogarithm aifgz sfcs zqa s
Foi7 W F 5736, F1HB 5797 ©iF fRiF @3 (7 937 Y Bz
I witg G W7 M Wity 3741, @¥ (AT WS GIATHF 6-97
s =iy 5 ¢ «@® 5, 3741493 #fZS catst I Atewi aty 3746.

'5736 @t wFY g Shem o1 3746 ; Ry 1'573697
sfa 1, . Bg 8 AT AMBRE Sera off ;g o¥ff Wz W |
1'5736-43 Antilogarithm 37°46 z8%

3% 2'5736-99 Antilogarithm 374'6

a7, 2°5736-43 Antilogarithm "03746,

(i) —'5378437 INWA%T IS ¢

gy, —5378=—1+1—"5378
= —1+"4622=14622
—537847 WA ==14622 @3 Tifdas="2898,
By iegowien 12 (b)

®wl. 1. Find the logarithm of (a) 78, (b) 324, (c) 1'362
and (d) '035.

(@) 78wt g¥ wwwy AW Teiw AN T 2QA 1. awe
a5 SifAe] gtes AN 78-93 W4T fAfiwm w3y an 78=a% 780
(A @ SifFrs 78-93 93 N4 0-7 WCw A5 8921 weifd
wirg, goak W%l g€a '8921.

log 78=1'8921.

(b) 32047 wF Wyl fea, xwAnR e woAR oE q 2
antq A% Sty 3247 Bt ffF AATT 497 JLOL NG WA AN
=irg 5105.

log 324=25105.
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(¢) 136243 =9 myty 93f® wx A3ty Vziy wgw o
T¥a 0. @3 wifasly 1397 oiFffE 3ty ody 6937 BreI N
1335 senift aiaty, @ AW wWive CRfMF 2437 TWHI N
oty 7 ; 1335+4+7=1342. c. log 1'362="1342,

(d) 035 HUiBS @wrad Pifraz 43 93 4T I Teg
sunq = faf wiiws 2 Wi 2eFa 1 wwd A wifF WS
gy log 3547 WMF="5441. o log '035=%5441,

®w). 2. Using table find the antilog of (a) 12463 and
(b) —2'8254.

(@) 1246397 w=% 2463 ; Wifdas Sifazty ‘2493 wfifye
¥ wrsd e BT 6 Witk (¥ W AT Witk 1762, «¥
QYT e SiATE 343 wrey A Wiy 1; 176297 #fzs @
1 cai <fial 2% 1763.

2463 @3 W MI¥T T 4] oo "1763
1246343 #jf7 1,
Fg1 Cq AN AN SIRITS 74 Ay JHY @az whely §ufieze
1 29 w5l AidE oy |
1246393 faufy wifar="1763.

(b) —28254=—3+4+1—"8254=—34'1746=7'1746,
PR S1FHF1 281 (73] qF 174697 I71FBA=1495 ;

At ofe 3B aq1eF, ISIR fy Antiloge v4fizn o3
w2 f =7 7 myife =we w3 )
farfa Antilog="001495,

®W). 3. Using log tables find the value of — 1

(1'045)*®
( P.U.'50
1
I E= w045y
- I 1 L = — . 20
log x 10g(1'045)“° log 1—log (1'045)

=log 1—20log 1'045=0—20x% ‘0191 = —"382
=—1+41-—"382=—1+"618=Ilcg "4150

( Wt ifaw) w¥rs )
x="415. wewy, fqufy qtq="415.
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@w\. 4. Using log tables find the value of Y= 21J V2415
(0'823)%

[P.U. 1948 ]
32415
(0'324)*
~log (24158 —log (‘824)*
=1} log 2'415—4 log '824
=1%03829—4%1'9159
=°'0765+4—3'6635="4129
=log 2'587 (Antilog Stf#1 2qrs)
x=2387, .. fyufs qt9=2'587.

= %2415
o FY, x =
{0824)%" log x=log

8. 6. If log x=2'5785, find r.

QYT @7 g AT 56 2, yogt Pefa My wyan 3 wwea
L1 ]

e, ofE 2 gifSn gl 2wg woaF 573593 Antilog fafx
7fAts 2831 Antilog StfAF| g2 A% (1, (T AT AT AT
5785 tety widy wxaR 737 37883.

2'5785=1og 378'8,
s x=378'8,

8% 6. Find the value of (1'035)~!" from the log table.
M I3 x=(1035)"'¢
log x=log (1'035)"1%=—16 log 1'035=—16 x"0149
=—2384=—1+1-"2334
=—1+7616=17616
=log ‘5776 (Antilogtfaz158rs)
x="5776, .. farfy at3="3776.

®W¥1. 7. Find from the log table the value of

378x%°032x 1092 x 19895
*00078 x 981
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an SR Arge ArefFT A% e an

L 378= 5775 . ay  00078=34"8921

o '032=2'5051 a9 981=2°0917

am  109'2=2'0382 18838
an __19'895=12987
2'4195

wspie 2°4195—(1'8838)=2'4195+1—"8838=2'5357.
.t Antilog 2°'5357=343"4,
fardfy a19=343'4,
87, 8. Find the square root of ‘0265.

V0265~ (10265)%. «wrd log (10265)%=} log 0265
=} x 7'4232=1-2116=log '1628.

)
(10265)2="1628. .. farfa astyz="1628.
B9l 9. Find (to the nearest rupee ) the amount at
compound interest on Rs, 2150 for 3 years at 5%.

[ 9ifz® 5% 17 3 3wy 2150 Biwty 7ga swyfe w@E Siam
fAfr 331 ]

, . 17 \ar Y
Ay 5&FYfa = wixa x (1 +'1W)
=2150 X (14 y§5)?=2150 X (1'05)°.
«%4, log 12150 % (1'05)3}=1log 2150+ 3 log 1'05
=3'3324 +3x0212=3'3960=10g 2489.
fad g s&3(9=2489 B3
®¥1. 10. The population of a town is 3000. 1 it increases
annually at the rate of 10%, what will be the population at
the end of 3 yrs. ¢
[ &R =1z133 er3aar 3000 ; Bry afr «ifs e 10% 2z 3
i1y, BT 3 AT NE BLIT AFNY T 2B 7 ]
farfa citasen=3000 x (14 14%)?=23000 % (1'1)3.
@w74 log {3000% (1'1)3}=1log 3000+3 log 1'1
=3'4771+3%'0414=3'6013=1og 3993.
farfe aramer1=3993.
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Batesiatan 12 (C)
®¥i. 1. Find the number of digits in (6)%%, having given
log 2="3010 and log 3="4771.
log (6)2%=25 log 6=25 log (2x 3)=25 (log 2+log 3}
=25 ("30104"4771)= 20 x 7781 =19'4525.
gy log (6)2%@3 #fe=19, gwank (6)23 ffrs wis
201 =z Wity |

8% 2. Find the position of the first significant figure in
the value of 273¢ ; given log 2="3010.

[2730@7 TN oy AT =z @6 ¢ et Wity log 2==3010.]
A FY, x=2"30,
log x=log 2-3°= —30x log 2= —30x 3010
=—903=-10+1—-"03=1097.

«<10A log x wfte log 272043 sf7 =10,

TR YR W4T A7 YT WA =10-1=9.

wsay, 2720 gifAfy @ Aids @ oqrq WK Eg |

©#l. 3. Find the logarithm of ‘00015, having given

log 2="30103 and log 3="4771213, i H. S.’63 Compl, ]
log 00015=log 5055 =log 15—1log 10%= log (3% 5)—>5 log 10

~1log 3+log :-1-20——5=-10g 3—log 2+log 10—5

=4771213—30103 + 1~ 5=11760913.
®wi, 4. Find the value of 2/3538, given log 2="'3010,
log 3="4771, log 7="8451 and log 203'9=2'3095. :
= 39, x="2/3598. 1
log x=log ¥3528=log () =1 log (% 2:%T)
=13[3 log 242 log 342 log 72 log 10}
=1(3%"3010+2X ‘4771 +2 %8451 —2x 1]
=1{"2030+ 9542 +1'6902 - 2]
=1 % 15474 ="3095.
wwd, o log 203'9=2'3095 (2%), .. log 2:039="3095 ;
. x=2039. .. 3/3528=2039.
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Bwl. 5. Given log,,2="30103, log, ,3="47712 and
log,07="84510, find the logarithm of 108 to the base 7 correct
to 3 decimal places.

wtaal wifd, log¢M={g§—-ﬁ;M. (wwtsy 29(d) 47 wRFETS:-(2)]
3

=log‘ 0108=10g1 0(22 X 33)=2 logl 02 +3 logm;
log. 108 log;07 log; 07 log, o7
_2x°30103+3 x '47712_ 203342
84510 ‘84510

=2'406 ( 3 vf® Wy A4y =« AT ) | ¢
B 6. Given log 6337'4=3'8019111 and log 63375
=3 8019180, find log 633743 and find the number whose
logarithm is 3°8019136.
log 6337°4=3'8019111
log 63374=4"8019180 - (i)
wyaed, log 63375=4"8019130 - (ii)
(ii) @& (1 faoats 3femy
log 63375=4'8019180
log 63374= 4'3019111
la 93 wgi= "0000069
F&, AP L 3% *n8ra amfany 3fa e "0000069.
{ Higre®: Bl 2t 33| 27 “1 97 G §2J 697 WgSla | ]
log 63374341 %19 3ifey afars gz
#9¥S:  log 633743 8| B%1 (i) W™ '3 (M !
193 uF w33=69
3, o . =3X69=207==21.

.~ log 63374'3=4'8019111 + 0000021 = 4'8019132.
w4y, log 63'3743=1'8019132. '
M3, 4'8019136 #iif6 4'8019111 aa: 4'3019180 97 TqTaS'

a3 (i)e7 Afes wwg 25,
69 W¥q 2¥ Lat g
25 . , {3336 -a3wy
log 63374'36=4'8019136.
3801913697 i3 3, fow v =log 63374'3627 WHF |
w3, iy siwan="006337436.
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®¥l. 7. Find to two places of decimals the value of x
from the equation, 63742.4**5=8, Given, log 2="3010300,
log 3="4771213. [C.U.’381]

[ 6°-4=.47+5 =8 nMNF4 T¥CS xay G PifAF wx A€7 711
¥, cren| witg log 2="3010300 e log 3="4771213. ]
&g ANFAT T ey i 721 *tewl My,
log (63-4* % 4%*8)=]og 8,

31, log 63-4=+log 4**%=log 2°,

a1, (3—4x)log (2% 3)+(x+5) log 22=3 log 2,

al, (3—4x)(log 2+log 3)+2(x+5) log 2=3 log 2,

7, a(—4log 2—4 log 3+2 log 2)

=—3log 2—3 log 3—10 log 2+3 log 2,

a1, x(4 log 3+2log 2)=101log 2+3 log 3,

a x10log 243 log 3_10x'3010300+3x 4771213
» *Tdlog 342 log 2 4% 4771213 +2 % "3010300

_ 3010300+ 14313639 _ 44416639 _
~1'9084852 +°6020600 25105452

=177 ( 3% 7={7e W% Ay Wi 1 )

B¥). 8. Solve the equation :
=3V and 2v+l=3z-l_
Given log 2="3010, log 3="4771. [C.U.'42]
278 AN FIY 7B Tou ACw A% ATA AT e T,
log 22=log 3¥, a1, xlog2=ylog3: (i)
a7 log 3*-1=log 2*!, a, (x—1)log3=(y+1)log2,
T, xlog3—ylog 2=log 3+log 2:-(ii)

ylog3
log 2

x-47 &% T (i) A3 A3 TlH,

‘i) ZBrS ofledl WY, x=

ylog 3 _ _
Tog 2 xlog 3—y log 2=1log 3+log 2,

{(log 3)% —(log 2)%}_
A, Toz 2 log 3+1log 2,
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, . log2 *3010 3010
a1 = = = 3010_,.
7 log 3—log 2 ‘47713010 ‘1761 17(atg )
Ry, —ylog3_log3 log 2
B log2 log leog 3—log 2

_ log3 _ 4771 _,,.
log 3-log2 1761 27 (@m)!

ey Aty x=27 }
J'=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 [ %% syt fAfg 337
(i) 3~ (it) 225 (ii) 523 [C.U.'47 ]
(iv) 183¢ (v) 8751¢ (vi) 2200x 310,

2. Find the number of zeroes between the decimal point
and the first significant figure in :

[ wfizw R e 2w wide wrzg qy Ivafd O witg fAfi 331 ]
. .. 1 100 . 1 8
oo iy co2are i) (3) v ()
(v) (16:8)-12 (vi) ("0259)5¢.

8. Find the logarithm of the following :—
(i) 45 [C.U.’51] (i) 37§ (i) 015 [H.S.’el}

(iv) 04312 (v) (405} [H.S. 64 Compl] (vi) (7—52)‘*

4. Calculate the numerical value ( #it¥7ais Ay 33 ) of
28 v (0413

@ log {(_108) x(24)}

(90)~*
b log [(721x(016)%)

LG

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,
(li) » » 77 to » » y
{\lii) » » 9’*6 to ., » 6'

[ H.S.'65]

H. S. '65 Compl. ]
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6. Simplify : log $/729 3/91.27°3.
7. Find the value of :
(a) 00000165, given log,, 165= 22175
and log,, 6974=3'8435. [H.S. 64]
R CCIE S
! (002322 (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 1197°342=30782134.
9. (a) Find the value of log [(2'7)% x {'81)§-:-('90)2j,
given log 3="4771213. [C. U. ’46 ; H. S. ’67 Compl.}
(b) Simplity :—

1 2 81
loglo 2416 logw ig+12 logl(. 23"’7 10}21” 8‘0.
{H.S 66}
10. (a) Given log 69714 =4'8433200 '

and log 63715=4'8433262, find log ("000¢97145)",
(b) Given log 86717="9381042 and log 86718="9381093,
find log 86717°6.

11. (a) If log 777215="8877017 and log 7°7216="8877073,

find the number whose logarithm is 2'8877034.

(b) Given log 14673=4"1665189 and log 14674=4'1€65485,

find the antilog of §1665396.

12. The logarithm of a certain number to a certain bace

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. [ H.S.’63 Compl. ]

[ ¥t @B fAuta @17 s fs iR ARy 6 93 2idx Fyix

€ 2547 @4wa Ay gle @ Aifhz 8 e¢ MmaAk ANREY T 3,
ooy fagtafs fdy 31
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13, (a) If the present population of a town be 6000 and
if 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 ]

[c3q ooy I€TT  @AF AN 6000 9t g 3991 5% TR
IR M G R WT T AIWET IS B (Fe
«ite, log 1:05="0212 & log 1103=23'0424. ]

(b) If the number of persons born in any year be gjth.
of the whole population at the commencement of the y&ar
and the number of those who die be jyth. of it, find in what
time the population will be doubled.

[ Given log 2="30103 and log 3="47712 }

[ 2ff @ FIR AT AT @ GERFRIYT WF B A
IR &5 S wAe @ W qial 19, ©3 3 AT AFRY
faae gq13 1 cfeul Wity 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 :—

[eds® ave log 2, log 3 «rsfs wtaefay sighw o
ANFYRFAT ARt 37 ( wioE o8 wafiE Wy ) )

(@) 37=2 {C.U. 27}
(b) 2%.32==1C0. (C.U."25]
(c) 637%= 47+5=8 [C.U. "38,'45]
(d) 78m+9+4¢+-2._._73:+1+22:.+6 [C_ U. 341]
(e) 2%7¥=80000, 3¥=500 correct to 4 decimal places
[C.U. 47 ]

(f) 52*1_.:611, oty - Je-v,
15. If a37% b9 =g%*5 p®* show that

% log (g)zlog a. (C.U. "37]



39. Slide Rule

freaaten AU credl gR3iTE (8, ‘Use of Slide Rule may be
encouraged.” W®.93, w3 qz{*1%4 @¥ Slide Rule-3 satifafy
a3 Beia aigteyr (o5 RAfy w3 Autylq 331 o9 oty gatde
for| fftad— 89T ¥ww 1 ¥ Ruleff Engineering @ aAifag
e tfaF a3t facde atf qifgr sfs aaets @3 23
«¥ Slide Rulefs f& wtgl 3o e¥iers, faz g fwidfems
crat3a) Bt et fafy fHeides 230

%Ita1 ¢¥ Foot Rule 353%i3 #fix1 41t3, Slide Rule sty 2¥rs
9% 4% €317 AAF | QI %Y AR Foot Rule-wy ¥®
176 301 4 | Byl ghwe wiwl f3g 3 43 e 569l |

Slide Rule-47 afkts «FfB @2t Sgiz g8 «teq sz fois
52f et wite | AR W ) 3913q ITAIM AR fafen
AN @Y Wit | @ Al Afiefy slelw wdws, stws,
g, TAgA, 0T CRTEA. ¢, Antilog «x fafex wireg i
CAlIgAS: 3 wfE wE 198 93 ) ATeu W1 W, Y F|WIRT
¥ a7 417 PBHrs #4y sty el e8is @ @ (I
{aratafufes wgAls ( sin, cos, tan @$fS ) fads sa1 vy 1 w9z
(034 ATt T8I (q (F1F AT AR ~Atent 317

«% Slide Rulesy WiAlq §2f5 =t wicg—a3f = fag, Wi
Ao sl BINF ©fF ffiE A AN i TmivS HA1TA (3 (314
517 Fite NiA1 719, @GP 1% Slide Rule 237itg | «slEx Tzia
iy 9l 1% WA Wiy, BEF cursar wA | Brty wtafur
fne w3 s 3o 73831 ey aif 91 Sex fr wa1 =

5943, 4% Slide Rule-93 fartan 3 sfie fRofly iz
RSO G ER GRILE

Irrational Quantities ( FIAT ﬁTﬁ)
£0. [t F3q (surd) A WIAF (M AFG NNAGT 377 TRAE 4

COF &I, (T-MAF TEB IR AT @F11 ¥ ww
A, SIENF F3T 3 W7 A1 |
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QIS 7 31 9F1fET 330 AicE BiEE gy ifE am
@%A7 fany o{-cfArs cotwyl ffigiy | et fRats 33d
Ffooy BoAelw Av0w WILAISA] 331 CRUSTR |

41. fegis =30 wgee sy Soteng

L (a) w¥f o widy et 3307 adwen e etigs yAw
UCl

ot T I, 2./x @ b/ B azEdy 33® 1 Benw
879 28 (a Jx X b /%) 3 abx @3 71 ¥ |

Serra spres g8 SVE @ 2 Yaye yaw |

buzx b ~

(b) e sa, afy 9Bl 29T W9wA & AT ¥ €W, W
347 ¥ w¥ By 28y

ot s WA 37, G¥B FIAN Jx € Jyad AT 9IB yAw
e p,

WqE9Y,  JxX Jy=p, S W=

v _
NEY

=93 3oy 3t (i)x Vy. S93, Jx € Jy aFHIT X |

SINEA AYES TR 4T FT AL

TG ¢ o fon wiohy fRgic 33 wiwd & wiRwa
wjey g8 |

I «3f fears o3 Fe7s @3B qa0 A o w3 favts
37 (TR 3 WYITAT AN CRCS AN A1 |

ote :  off 982 87, W ¥7 Ja=b+ /¢

Segsrwy ot 3wl ¥ a=b%+c4+2b /¢,

- —ph2
Jo= £ lz)b €, ¥t @3 f yaw A

<4 (1l WZrere @3 fS Sy 3t 43 gAw g Afgs AW
rEstg, foy Sig) wiwe |
w47 Boreitaf anifas o¥a

vy

wls




AR gt 159

L T 2+ Jy=a+ b @ 1§ x e apwaR Jy '8
b WK ¥, By x=q 4 y=b TR |
&Y ;¥ x, a7 7T AN J1 7, O WA I x=a+m,
O%Y a+ Jb=x+ Jy=a+tm+ Jy,
Jb=m+ ./ p, R @3 F2q @3l yax v e a3
2437 MART ANIT gqrore, o Tel Wi |
z=a, 9 3% TS Jy= Jb Wi y=b g¥ |
GGG 3 wFA @nlq I3 WA (g, W x— Jy=a— b
¥, R x=a &R y=b¥II |
[@RM 3 Bottre I 2L Wil O ¥, x+ Jy=a+ Jba¥
2 FIET AR TOIATTF JAwI ™ 58 T W Boaeiony wyaw
217 g2fbe A 431 2By Wi wNFRAB BB U w9
x=a ¢ y=b AT I AU | WWHT WY Jy '8 Jb ATeqw
WYHY 26y WAYF |
IV, 1% J(x+ Jy)= Ja+ Jb T3,
S J(x— Jy)= Ja— Jb 21
@ Jx+ Jyi= Jat U,
x+ Jy=a+b+2 Jab ( ToT *rwy 3kt 3w ),
x=a+b &R Jy=2 Jab
x— Jy=a+b—2Jab=(Ja— Jb)?
J(x— V)= Ja— Jb.
w2 i J(x— Jy)= Ja— Jb @, s@ Jix+ V)
= Ja+ Jb T8I |
V. 1ff x4 Jy)=a+ Jb &, 3 ¥Y(x— Jy)=a— /b
o873 |
o Yx+Jyy)=at b, . TEw amey faws
AR N8 x4+ Jy=a3+3a2 Jb+3ab+b Vb
[ (WB)P=(Jb)*. Jb=b gk ]
=(a% +3ab)+(3a%+b) Jb.

w3, x=ad+3ab--(1) } TOTAHT T AW 4R WY
@ Jy=(3a?+b) Jb---(2)] sy wiw I 1
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wwd, (1) g8es (2) fReatst 3faa) o4
x—Jy=a’=3a2 JJb+3ab—b Jb=(a— Jb)?
Yx— Jy)=a—Jb.
egfAgig: I Y(x—Jy)=a— Jb T,
3(x+ Jy)=a+ b TR |
42. 237 25w fadfx
il Wy @, Jat+ ybay f @3 7w 3t € «F 6 wyaw
e w8, wdie Ja+ Jbay HE 2+ Jy @ «INH
3™ I W | WS, 2+ Jy «€ AFIR 2 afqm  Ja+ Wb
wiFaT 2 |
(1) x+ Jyaz 3fga Adg gy
A 39, J (2 + Jy)= Ja+ Jb.
Terrny 3°f Ffeq1 1% x+ Jy=a+b+2 ygb.
atb=x--(1)
R 2 Vab= Ny A dab=y --(2)
(a—b)2=(a+b)2—4dab=x%—y

9 a—b= JxZ_y(3)
(1) € (3) catst 3T AR a=¥(x+ JxZ—y),
@32 (1) g&rs (3) Ruatn 3fAat A% b=4(x— Jx¥—y).
sy, ey 3t
= +[ Jij(z+ V¥ =)+ VI x— JxZ=p)})
[WR: w73 x— Jyed ¥ Ao v J(x— V)
= Ja— /b «¥%cy ¥f3ta ] e
() a+ Jb+ Je+ yde3 afam fdn @i 2
WA 3,  WJla+ b+ Jo+ Jd)= Jx+ Jy+ V2
Tox Avwy af 391 412
a+ Jb+ Je+ Jd=x+y+242 Jay+2 Jyz+2 Jzx.
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393, G a=x+y+z, Jb=2Vxy, Jc=2Jyz
@R Jd=2 Jzz.

CLICH JOX Je=2 VxyX2:yz. . Nbc=4Y Jxz,
Nbc 4y Nxz .. = 1 /bc
= b 2 . S ." =1 .

vd 2 Vrs y ( NJd=2 Nxz), 3V 3

1 /bd 0o ,. 1 /cd
k14 =2 /2% @32 z=-2 [C€%
*f Sitew T x 2,‘/c @ z 2\/b,
Ay 3ofqa
- 1 fbd 1 /b 1 seds
*{\/(zw }')+\/(z\/§)+\/(2 s )+
facdg @232 Btz afym wwy 2B A x, 9, 297 4
«493 dtew fng Stgirr waf a3 Wi zm Wl afy

«-x+y+z2¥,

— NMbd  Wbey Jed gy
24c 24yd 24b

wte Al 2a Vbed=bd+bc+cd T1 1

¥ A% #39 71 T BAWIA a=x+y+z AC #I4 gF A, FEI;IN

#%4 3tffBT 3ty Fdfr weT 28 A1

= 3w a +

Brizaedwien 13

B@1. 1. Find the square root of 4+2 /3.
WA FF, J(4+273)= Jx+ .
awed, af sfawl o4 442 /3=2+y+2 Jxy,
x+y=4(1) R 2 Vxy=2 ¥3, Wi xy=3--:(2)
(x—9)2=(x+y)?—4xy=(4)2—4%x3 =4,

S x—y=+42--(3)

amd, 0 xty=4aR x—y=+2, .. ANIIIE A4l

2fig) *1 x=3 @ y=1; =L}, x=1 @R y=3,

el wtgm=+(./3+ J1)=1(V3+1).
Elc. M. (X)—11
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(W8T s @ww B a+2 Vb @b wiFhE afids f
awq 2 A Ay ¥ wond TR @ Wk w4TA by ANA 2 ;
@ gift g2 afgar AaR? fedfe aofge) Seaw Srimc
Ixl=3 @ 3+1=4. .. ffwafE=y3+1.]

Bwl. 2. Find the square root of 7—4 /3.

Aty 7-4 J3=7-2 J4x3=4+3-2 /3 x3=(2— J/3)%.
faufy atga=+(2— /3

Bwl. 3. Find the square root of J48+ J/45. ‘\

A 48+ Ja5= V3( Y16+ J15) = J3(4+ J15)

J3><8+2*/15 [ V1587 g5t 2 Ffats wo )
Jsx5+3_+2 JI5_ s3x \(__is+#,_/§_g

fiedy wfgm=x{ V3x L2F ~/3} {4,3( \/5 + ~/3 .

BWl. 4. Find the square root of 9x+8y+12 J2xy-

9x+8y+12 Viry=9x+8y+2 73y =( yOz+ J5y)%,
L e i =2 (V9x+ VBy)=+(3 Vx+2 V).
91. 6. Find the square root of 9+2 /644 J2+4.,/3.

TH 3, VO+2/6+4 /243 93= Jx+ Jy+ Jz.

Ty =ng 3 INRA AME 9+2/6+4./2+4 /3

=2+y+2+2 Jay+2 Jxz 42y,
&l s @ e 2+ y4+2=9, 2 Vz;=2 /6,

2Vxz=4J2 9R 2 . /yz=4 /3 ¥ |

@,V 2Wxy=246, . xy=6; " 2./zz=4./2,
xz=8 QR 7 2.32,=43, .. yz=12
x%y322=6x 8% 12=576, .. x¥yz=24, . x=2, y=3,

=4 oR 9% AT €A 2 +y+2z=9 5 NF3ife f?m T
fauds afg=+(v2+ V3+ o) =2(V2+ V3+2).
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®1. 6. Find the square root of 17 -6 /244 Jg~—8 J3.
A FY, J17—6 J2+4 y6—8 y3= Jx— Jy+ Jz.
eex tewy 3 T A 17—6 244 J6-8 /3
=x+y+z-2Jxy+2 Jxz—=2yz,
27 183 BR ¥ 2 +y+2=17, —2 Jz3=—642,
2/xz=4 /6 9R =2 Jyz=—8J3 & |
w9y, xy=18, xz=24, yz=48, .. x?»?z2=18Xx24 x 48,
xyz=144, .. x=3, y=6 4 z=8.
T vfE=1( v3— 6+ 8).
¥\ 7. Find the square root of }(3x—1)+ V2225 x—6.
7S 3 =HEr—1)+2 V229 ¥z =6}
=4(2x—3)+(x+2)+2 J2z—3) x+2)
=} V2x—-3+ Jx+2}®

s 3iga= i",}é( V2x=3+ Jm)

(ERLG s @A 2x%+ x— 6 97 M Seofigs 2x—3 @ x+2,
48 Beotresy wuf 3x—1 ; WSt Aol gRAy | ]
Wi 8. Find the square root of 14+a?+ J/(1+a®+a%).
278 Fif=1+a*+ J(1+a+a2)(1l—a+a?)
=§{2+24*+2 J(1+a+a®)(l—a+a?)} .
=3}{(1+a+a?)+(1—a+a®)+2 J(1+a+a?)(1—a+ad)}
=3{J(1+a+a2)+ J(1—a+a?)}?

facfa vfga= i—}ét J1+a+a?)+ J(1—ata?).

[WBM s ero3d wel I 3ty ¥ Rt ofun 23, a3
@WYF e @I ANTF | =W, 447 A 42 € —2, I
(+2)2 =4 @& (—2)?=4. WEFt a®+ b +2aba7 3N +(a+b),
fog sAtgtyere: gatws AfAbE o4 I3 2w oA Awinte Tow
Iy iR 1 ]




43. faew 3307 s Seoivs

«¥ AFIIY AT Y03T IIV WA I3 NFHW WHAF Ay
witAif5e g3ty R Ty FA fagns Beogs fidfre cats
wults | fary riggerafd iy )

Bwteeion 14
8w!l. 1. Find the rationalising factor of Nx—9/y,

X ¥, Yx A x%-—ja 93 Yy y%=b.

xR @G M =(a—b),

< 3ff p @ 93 4. 7. 9. n TW, BT a" 6 b* WXHT P e,
TR a”—b" 3 TeifE e 1A¥ 2¥T |

AT n (T CFIR GATF G 1 iy s g% A1 (39,
a®—b" 21 a—b Wizl fretEwr |
v a"—b"=(a=b)a" ' +a" 2b+a" " 3b%*+---+ab"" 24 b1}

@R a"—b" G AW,

S (a=byF (@a" 14a™2b+a” 3b24---.- +ab""24b" 1)
191 od 3 a”—b" wawal yar gFeey |

w4, @i fAfy F3q 397 CeAins

=ghl +aﬂ-2b+aﬂ-3b2+ ...... +ab? 24 pn-1,

(@RS SIraa BT p @ g3 7. 1. 0, n BT a® T
WA ISR AS 7 pegwIA AL G, .. nF
p A g f731 oyt IR Siywa wLe Y1 23| F F9, ST

1 n
B WHAm er. . a"=@5)"=av=2x" @} & T,
Sooa" AR | WwERe b A | ]
®¥. 2. Find the rationalising factor of a+ /b 3l a%ﬁ+b"3.
1
A 39, a%'=x QR b=y ; TN &7 AtfM=x+3y,

@37, 2 m 8 n-93 A, A, @, p W, B x° @ y° FRHT 7w,
TR 2" +y” P 2R |
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(i) p oy (even) &t x? —y? FMB x+y w31 fFstay
21 AR BT 27—y =(2+9)(x" 71 =222y 4o 2yt —yP7 1)
T2 AT | WA, BT x+ 91T 2" 1 —xP 2y 4o gy~ 2 — o1
w7l @Y FfFA wdwal 3w ey )

w3, @ity Ay 3% Fow Seotws

(i) p 3% Frote ex, w3 x?+52 310 x +y wiz) fastwy 23

43 9YF x? +J’”=(X+y)(x”°1—x”'9y+ ...... _xyn-z +yu—-l)'
fArfa 337 Fie Beotws
=x”‘1-—x"°"’y+ ...... _xyn-2+yn-l_

BWl. 3. Find the rationalising factor of J2+3/3,

1
27E aﬁﬁ=2§+3*, @ty x5rEy 98 wr 2 e 3¢y
-, %], @, 6.

1
WA F9, a=2% @4 p=3" 3 i a“=(2‘§)“=23== 8,

bo=(3%)5= 9, wwax a®, b® @a ab—b® eer TN |
@wtd, a® —b®=(a+b)a®—a*b+a®b%2—a?b?+ab*—b%),
a+bat 3% fFInF TeAtys
=a%—a*b+a®b2—a?b3+ab*—b",
J2+ /3 97 ey 339 faass TAtws

+@h)3he -3y
=2f_p233 428 3% _p 31020 353}
=4 J2—4Y3+2 /249 —6+3 v2.Y3—3Y9.
®%i. 4. Find the rationalising factor of 3/9—#/3+1.
Yo—y3+1=(9h) 35 +1=38 34 11
=(@)2—3* +1=a?—a+1 [ a=3" «Rar]
a?—a+1t¥ a+1 w1 vy IR +1 7y,

ate, Gty (3’3)3+1 a1 3+1 377 3 &y,
fAufy 733 Fais Setyes=a+1=3/3+1.



166 qaxfers

©¥1. 5. Find the rationalising foctor of Ja+ Jb+ Je.
(Va+ Jb+ Jo)X(Wa+ Jb— Jc)
=(Wa+ Jb)2—(Jec)t=a+b—c+2 Jgb.
@4 (7fs w83 Renw 7 fiwl @4 3R Jgbld 33 39
Ty ol ey ¢y,
{2 Jab+(a+b—c){2 Jab—(a+b—c)}=4ab— (a+b—c)?
«3: {2 79 |
wRMT, 2 Jab—(a+b—c)=2 Jah—a—b+c
=(Jo)*—(Ja— Jb)?
=(Je+ Ja— Jb) Je— Ja+ Jb)
fAudy 339 fazns Settes
=(va+ Jb— Je) vb+ Jo— Ja) Ja— Jb+ V).

3
Wi, 6. Express %‘i—%% with rational denominator.

[2+i/3

ST T wafefd e awm 791 )

A T 2-—3’%& wyefa 1 8 } o eI z3efe
. 9.8, 3,
* ad~b3=(a—0b)a2+ab+b2),

AT 7Y AF Setgr=(2)? +2.3§+(3§)’.
T AFG BURTHY 7 @ TILF @ TATHT &fy) wd I A%
@+3%22+2.38 + 35
(2—3%)22 + 237 +(3b)

&§g 3if=

_11+83%+43%_11+8Y3+479
§-3. 5

[ w37 BHigad J@a7 AU 08 90 WYy v | ]
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Exercise 11
1. Find the square root of :—
(@) 414+6~32; (b) 28—6 43 ; (c) 32+ ~3) [C.U.24)
(d) ~50— V48; (e) ~175+ 1475 () 103+3 N7
2. Find the square root of :(—
(@) 3(4x—3)+ V/3x2—Tx+2 (b) 1+at+ JaP+x¢+1
(c) 1642 J15+4./6+4.J10 (d) 11-2./6+6./2—4 /3
(6) x—y+z+2xz—yz
8. Find the rationalising factors (¥3% fa3A% To14¥) of ¢
(@) ¥3+1 (b) J3+32 () ¥4+32+1
(d) NJx+ Jy— Jz.
4. Express with a rational denominator (%W zIRMR

29 )—
@ 5 ® 3
(c) 73T :,/glsz (@ 9= 21/5_,_1
5. Find the value of
:é—i——Z—Zi—::, when a= —"%——H and b= %g—_}_—i

6. Show that (4+ vIBE+(4 vi%P=7 vID.

3+ U5
2 J2— v(15—54/5)
places of decimals ( wi#8 g8 #=faF +A¢® a7 fafa v |
8. Find the simplest value of

JIV5+ V1548 V(9—4 y5)}

9. I (x+y)}*+ (y+z)§+(z+x)7}=0, show that
(x4+y+2)"=9(x349* +25).

10. If x+x./3=10, find thevalue of x to 3 significant
figures,

7. Find the value of correct to 2



( Simultaneous Quadratic Equations )

44. fegre AT
(52f w@mi® atf )

JetzdwiAl 16

¥, 1. Solve x~y=2}
xy=3

[y &9 ] (x+9)2=(x—y)2 +4xy—(2)2+4x 3-1§,
t+y=+ J16=14.

44, x+y=2&

I

(cat) 2x=6, x=3, FIN y=4—3=1

w3, x+y=—4)

___x—y= 2l
(@m) 2z -2, xs =1 gsAIRy=—4+1- -3,
fArfy statq e84 2 3 weg]  x=-—1 }
y=1 ’ =—-—3 *

[ Ay @t ] siex a3 23508 x=y+2

€A 247 T p+2 &Sy ANF09 BB NE (y+2)p =3,

A, ¥:+2y=3, A, p%+2y-3=0,

A, (+3)y-1=0, .. y=1la -3

antd, T y=1 23, ST 4T 4 &3S x=142=3,
W17 3§ y=—3 27, BIq oy AN 08 x=—342=—1,

ANlgta g8 x=3 } w9y, x=—1 }
y=1 y=—3 '

(e s @ NS @ cFfF AT AT F AT 0
FRATS (Fta &2 297 WF Y @ {F ANG y-97 WA 9FH A7
YRS eRyl wyls ani3ie zy| Baq fAfaly ANy AMea xer
«FR W3 AT yog 55 wya WAk evw ARy Ty Ffkea 1)

8wt 2. Solve x+y=7-(1), x2+2y=17---(2).

ANFA(1) TS 4B y=T—x---(3).
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AN I (2)- 9 -4 FA 7 —x 318w N 29+ 2(7—x)=17,
q, x?2—2x-3=0, 3, (x—3)x+1)=0,
x=3 3y -—1.
Qwd, x=3 g¥A (3) 2¥CS AT y=7—3=4;
ar x=-1, , ., , y=7+1=8,
faudfy Ataty x=3 } w93, x=—1 }

y=4 y= 8/
BF. 3. Solve x +y = 7} ----- Q)
x2+y =25f.-.... (2)
x+y=7, . x=T7—y----(3)

T, ANFII-(2) 4 x-97 @ AT T MY (7— )2 + p2 = 25,

3, 49—-14y+2y2=25, a1, 2y%—14y+24=0,

A, p2—=7y+12=0, 7, (y—3)(y—4)=0, .. y=3 31 4
y=3 g% (3) e ¥ x=7—3 =4.

y='4 5y o ) ) x=7—4=3,
faufs Anta x=4 } w3, x=3}
y=23 y=4})
B#. 4. Solve x24xy=15-----(1) ,
W) [C.U.15)

ANF9-(2) 78S AF y=x—1---(3). ya3 @¥ A7 IHEH
AN F9-(1) 28t N 22+ x(x —1)=15, 31, 2x2—x—15=0,

q, (x—3)2x+5)=0. .. =x=3, —3.
x=3 7qa AN FII-(3) 2B A y=3-1=2;
.1"—:—‘25 ”» ” iy " » J’=*‘3+1="‘§-
AOiglq g3 x=3 | wWedql, x=-—2}
.v-—-2} y=—{3é }
M b. SOIVE ‘+ ---- (1) % [ C U. ,36 ]
x+:v"9 (2)
x+y_ D A -
{1) et 4t 5 —-, TR -, x+y=9]

xy=18.
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(x=2)2=(2+3)?—42y=81-72=9, .. z—y=+3.

@R, x+y=9
. x—y=3]
(caisr) 2x=12, x=6, YOI (2) T8 y=9—6=3,
/MY, x+y= 9}
t—y=—3
(catr) 2x=6, S x=3, TR y=9-3=6.
225} W, 222

y=3 y=6 \

6. Solve ~/§+«/ﬁ=: x+y=10.  [C.U.38]

ety ANFI ghes A FFV=3
Jay 2

10 _5 ... _ —~
q1, :/'x;y—'z [ . x4y 10 ]1 q, 5 ‘\/xy 20’
W, Jay=4 o xy=16,

3, x2(10—x)=16 [ p=10—x (7 7ANTI9 23S ) ]

3, 10x—=x%*=16, 31, x?—10x+16=0,

3, (x—2)(x—8)=0, .. =x=2 ai8.

@Y Y ANFIY RS x=2 g¥1A y=8 €32 x=8 qq(A y=2,
fAufe axieiq =2, y=8; wexql x=8, y=2.

®wi. 7. Solve ax?+by2=a+b------ (1)}
Zhy=1 oeeee (2)
[B.U.E.’63; C. U. 29}

x+y=1 . y=l—x- 3)
«wtd (1)4 y o3 T 1—x 37831 g
ax?+b(l—x)?=a+b, 3, ax®+b—2bx+br2—a—b=0,
3, (a+b)x®2—2bx—a=0,

o= 2b+ Nab®+4a(a+b)_bt vb*+a’+ab

2(a+b) a+b
_bx Va?+b®+ab_aF Va?+b2+ab,
a+b a+b

T L y=1—x-——f1
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®wl. 8. Solve x+y=a+b,g+%= . [C. U."31]
x+y=a+b, .. y=a+b—=x. \atmﬁ@!‘ﬂ FNFA

’qm1mx+a+b =2 a, :2"1"'53;0 x_l =0,

a—x ,b-a—b+x_ a—x_ _a—x _
==+ a+b—x =0 =, % atb—=x

o (“_ )(}_a+ b-—x)—

1 1
x a+b—x_0'
ff a—x=0 €%, ¥ x=q W3R O] y=a+b—x=a+b—a=b.

11 _ 1__1
wm?filﬁx aib—z Ov,vcax =

q, x=a+b—=x 3, 2x=a+b, .. zx=3(a+b),
QR 4T y=(a+b)—x=(a+b)—(a+b)=3(a+b).
fRcta mtet ;f‘;} wqal, x=y=}a+b).

Bl 9. Solve % +bsa 1-+(1), Z=2=1--(2). [C. U."25]
) G =5

(Z+i3) +(1)2=2%x1 [ «¥e ANFIT 28T ]

a—x=0, =43y,

x 2 2= * f !:

a, ;+b) L o Z4P=sl

awet, Z+7=1 art wfm =2, . z=a
§-§=1 o3 fFoain FfRal %"-=0, 5 y=0,

war, 2+2——1] . an vﬁm?‘;‘%o, s x=0,
§—§= 1] ex fasts afﬁa1%’-’=—-2. Soy==b

faufa antylq x=a x=0
y=0} e, y=—b }
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B 10. Solve -:+g=2, g—:+:’7§=2. (C.U."10]
B\ . (a b
(8 22 =a(s 420,

(2)2 4 (g—g)’=2x 2 [ o7g ANFIAE GRCS

a (2-2) =0 - 2-boo
Xy x v

‘ﬂ’ﬂ‘l,i g=2 cats 3fam ¥ —2:“-:2, . \x».—.a
a_b_ @y faeatst fax) 412 2b_ . o y=b
x ¥ y

farfa satyta x=a, y="0.

7. 11, Solve x4+5= 2--(1)
Ve T, [A. U. 1879]

y+2=—2-(2)
(1) 28T A% xy+3=  29--+(3)
(2) 28 #1¥ xy+3=—2x---(4)
(3) 8 (4) €& A1 2y= —2x, A, y=—x---(5)

%4 (1)4 ya7 B —x BT B 2+ 5. =2,

3, x?—3=2x, 3, 22—2x—3=0,

3, (x=-3)x+1)=0, ... x=3 «, -1
x==3 g8 (5) e¥rs A1 y=—3,
R x=—1 g% (5) eBre A% y=1.

farfg antgiq x= 3 x=—1
y=_3} o, 2 1

Bl 12. Solve x+y=3-(1), 2x®—5xy+2y2=0---(2)

{C. U.201
#NF349 (2) o8 2x2—dxy—xy+2y2=0,
Y, (Qx—y)(x—29)=0, .. 2x—y=0 wIY x-2y=0.
LA x+y=3} a ¥R 3x=3, .. x=1,
2x—y=0 S y=3-1=2;
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-3iq, x+y—3} fatatsr 3f3m 3y=3, y=1,
x—2y=0 oA x=2.
fRudy antata x=1 ;=2 }

y=2) y=1
- 1 1 1
B71. 18. Solve xy+x+y=27-- ), + =5 @)
[C.U.’39 }

(2) ke itk "*”—2-, W 2z+y)=2y.

@27 (1) 22CS AT 2(x+ )+ (x+9)=27, 2, 3(x+y)=27,
x+y=9, 5. ay49=27 (1) 2&s]), .. xy=18
(x"'y)’=(x+y)2-—4xy=81-72=9, S x—y=43.

9T, x+y=9 «q2 x—y=+3 @ ¥Na34 &R Auiylx +Rw
ol x=6} wgq| x=3

y=3 y=6J
Bw. 14. Solve (z+a)(y+b)=c2-+(1) v -
x+y=a+b ---(2)} (C.U."30 ]

B % a+b At IR (2) eI A
(x+a)+(y+b)=2(a+b)--(3).
A F9, x+a=p AR y+b=gq, 397K (3) © (1) 2BTs ¥
p+q=2(a+b) 9 pg=c2.
o (p—q)?*=(p+4)* —4pg=4(a+b)*— 4c*=4{(a+b)*—c 3}
W p—q=%2 J(a+b)2—c®.
%43, p+q=2(a+b) -+(4)
4R p—q=22 f(a+b)2—c2(5)
(4) 8 (5) cutnt 333t A% 2p=2{a+b+ J(a+b)?—c?}
p=a+b+t J{a+b)2—c2
s+a=a+bt J{a+b):—c?, .- *=bt J(a+b)?—c".
=iy (4) g (5) Reatst 3w g
2q=2la+bF a7 —c?}
a=a+b¥ J(a¥b)2—c?,
y+b=a+bF Ja+b)2—c2
y=a¥F Ja+b)—c?.
z=bt JaF o) —c, y=aF Vlatbp—ct.
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(), 3511
Bwl. 16. Solve 5x—2y=0---(1), S350 )
[C.U. ’50 ]
(1) 23 18 5x=2y, .. =22 - xl=é}1’_',
' 5’ 25
3 _5_ 1 . 75 _5_1
(2) mg m Z;ﬁ yg 20! “! 4]’2 ya 20'
25
55 _11 3 s_55%20,_
y=+5 WS4y, x=-2g=§x:t5-=i2.
x=2 x=—2
fardn et y=5} w5 }
Bwl. 16. Solve x+y=5 -----(1), x® +y2=8xy------(2)
[C.U.17]
x+y=5 .. x24924+2xy=25(3f3fRM)

Y, 8xy+2xy=25 [ ' x%+9y¥=8xy]
3, 10xy=25, 3, =xy=3.
(x~9)?2=(x+p)2—4xy=52—4 X §=15.
R x—y=+4 ,JIS------(S)
awed (1) 8 (3) cutst Ffamt ¥ 2x=54 JI5, .. x=3(5+ JIB)
a3 (1) 28 (3) Reats 3R N 2y =5F JI5, .. y=35F JIB).
farfy amtetq x=3(5+ JIB), y=24(5F JIB).
B 17. Solve (a—b)x+(a+b)y=a-+b-+(1) and

9+l.’=2a ...... ) [C.U. 32]
x ¥

(1) w&eS A1 (a+b)y=(a+b)—(a—b)x----(3)
(2) T2t 1% bx +ay="2axy, ¥T1T =T 9wF (a+b) fiul wd
Ffani ¥ bla+b)x+a(a+b)y=2a(a+b)xy,
A, bla+b)x+af(a+b)—(a—b)x}=2a{(a+b)—(a—b)x}x
[ (a+Db)yex 3t TA1%31 ],
A, abu+bix+a(at+b)—ax-+abx
=24a%x+2abx—2a(a—b)x2,
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—

al, 2a(a—b)x?+(b®—3a%)x+ala+b)=0 [ wiwz R ]
31, 2a(a—b)x?—(a®—b2)x—2a2x+a(a+b)=0,

ql, (a—b)x{2ax—(a+b)}—a{2ax—(a+b)}=0,
7, {2ax—(a+b)}{{(a—b)x—a}=0,
2ax—(a+b)=0, w43y, (a—b)x —a=0,
—atbh a
= N T p

off x= “—2“"—" 7T, B3 (3) T’ i

a+b_a— bx 1—- a —b_a+b =1— a—b__a+b

y= a+b a+b x 2a 2a 2a°
nﬁx=—{—5 T, O3 (3) TBCS ¥
a—b a a b
=l aTe 1T atb atb
farfy syt x y———z W, x=— b,y e

T 18. Solve xv =y®...-- (1)}
ys":x‘ ...... (2)

[B.U.E. ’63; C. U. 41, 45 ]
(2) '{tc@ ’ﬂt (y2)v=x‘p R (1) mg ’"t x¥=y%,

A, (2¥)'=(»?), (x)y2=x*, Soyi=4, U oy=42
Tff y=2 7%, orq (1) 28(S A% x2=22, .. x=+2.
o y=—2 ¥, o3 (1) TS g (2)"2=(—2)2=4,

q, $=4, 3, x22=}, . x==

A At x=+2, y=2 ; W4q, x=+44], y=~—2,
Bwl. 19. Solve x¥=3(1), x=2y---(2). [C.U. '35]
2y=2, .. (2y)V=xV=y>=32=(y?)",
=2y, q, y2—2y=0, q, ¥(y—2)=0, .. y=0,2.
T =0 g¥, 9F (2) TS ¥ x=0;
I y=2gn, I (2) ,» . x=2XxX2=4,
oy st x=0, y=0 ; WYY, x=4, y=2,
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Bwl. 20, Solve 8.25V=4v...: (1), 923" =2%..-(2) [C.U. %42
(1) {Qt@ ’"3 23 xzzv.___ZB" a, 23+zv=22y’
3+xy=2y---(3).

(2) wRes AR 32230 =L=3-8, 7, Qrtevem3es,

2x+xy=—3--(4)
(3) =& (4) fRatr 3wt 18 3—2x=2y+3, A, —x=y~(5)
T (3)8 43 FCA —x IANZA| A 3—22=—2x,
A, 22—22—3=0, 3, (x—-3}(x+1)=0, .. x=3 —1,
x=23 Z&LA (5) 2% B p=—3, \

x=-—1 ”» ’ » ”» y"—'l.\

’

3 x=-—1
foefa et ¥ y—— 3} s, 3 1}.

Bwl. 21. Solve x3+3*=9--(1), x+py=3---(2). [C U. l&

ox3+yi=9, U (x4+9)3=3x3(x+y)=9,

F, (3)*—3x9.3=9, A, 27—9xy=9, .. xy=2,

(2= 9)?=(x+)?—42y=(3)2—4x2=1
x—y=$1---(3).

a4, (2) & (3) TS 71T,

x+y=3 . x+y= 3
(a) x-—y=l} 9 (b) x__y=_1}

(a) S x=2, y=1 ax (b) &S x=1, y=2,

- x=2 x=1
o ﬁvfﬂwtmyzl} w43, y=2}'

8. 22. Solve 232,4v=128--<(1) and 9=*¥=27%¥...(2),

(1) g3re of1% 292.22v=27, 3, Q2%%+¥—27
3x+2y=7--+(3),

(2) T/TS o1 32=+2V=33=1 . 2x42y=3yy.(4).

oY, (3) (tl@ 9”% 2y==7—3x, e y=_7_:—_.3_§...(5)'
Bx

AN ) QQN L1t 3xx 7. =2x+(7—3x)=7~—x,
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10.

11,

12,
14,
16.

16.

17,
18,
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71, 2lx—9x2=14-2x,

al, 9x%—23x+14=0, 3, 922—14x—9x+14-0,
A, (x—l)(gx—-14)=0, AR x=1’ a1, J94_».

(5) 2¥TS =¥ y=2, 3, %

wewr, frfy i } wqzy, = }

y=2

y=%

Exercise 12

Solve ( ANYH 37 ) +—
x+y=12, xy=35, 2,
x+y=5, x*+2y=13.

1

x+y=§, ;—-13;==1.

x2492=1, 3x+4y=5,

x2+xy=28, x—y=1.
S Jx+ Jy=2, x+y=3

x2+y?=aq, x+2y=1.

Vi o

x43=1, y+i=25
y x

1,110 1,1 4
?+;’5 9’ x+y 3

3x—y=8, y2—8x=9.

222+ 3xy+4y2=24, x+3y=7

y° =4, y?=2%.

1.3, 1_
x+'y~§’ .V+x
3::.____914’ 5m+v+1=25wv.
c=20’ (27)mv=._gv+1‘

Ele. M. (X)—12

3.

x+y=7, x2+y2=29,

[C.U. 37}
(C.U. 22]

[ M. U. 1860 ]

[C.U.47)

[H.S.'63; C.U."40 ]

18. x243y2=41, xy=20,

. [C.U."16]

[C.U."3)
[C. U."481]
[C.U. 46]
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19.
20.

21.
22.

24,

26.

26,

27.

28,

80,
31,
32.

88.

astfds [ Exercise 12 ]
x%4y?=b, x+2y=1.
224 V718 xty=12.
y x

x3—93=218, x—y=2,
x*+y2=74, xy=235,

J \/L_~ x+y=13.

x+y—a+b o

ax? +by2=a+b, x+y=1.

2
x+y— Jxy=7, x2 49?4 xy=133.

x+y+ay=27, 1411
x y

(x—a)y—b)=ab, ——-E

[C. U
[C.U.

[C.U
[C.U.
[C.U.

[U.P. B

[U.P.B

[C.U.
[P.U.
[CU.
[C.U.

(x+y) +2(:c—y)§ =3(x2 —y’)i‘. 2x—3y=4,

[C.U.

o19]
'17 ]

’50 ]
5 2]
53]
'47 1

'51]
29 ]
'49 ]
51 ]
34 ]

49 ]
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TRIGONOMETRY

[ farzifafs |

G CFIF AAfFTeIT 31

A el AmThet IR R @Rar tdtmars
Trigonometrical ratios) ¥¥(% WIAS! 371 e¥qHg | cotwz] oy
orifAfers cFteay Afaad 0° eRes 360° g Natzm wz cateraf
319 ® (Positive ) @1 ¢hiF | fF® ARARCS catd cx-catae
ARANAT QR FIYF NQN WAIF T 2FNIT L8 AT |

1. ®qT9F ¢FIY ( Positive angle ) |

A FY, XOX' R YOY' AN AWy a¥sity 0 fiqrs
wy FMAAME | FMA FI, OP FAMIA BT ox4y Boy 4y
w3yl 22S 1%y b ¥

freed (g SRl AN Y p

firg Ry om  wawA R .
o Qe WA (T POP, -Q

T XoP; B4 BeAw ¥y’ O< 5 X
Tyl @3 EATT THSI ~Q
a1 By da-fafiR / '
fira wefie w7 #1651 @ fees P R
iy stelr s s N

wire YW op, WA foa 1

oA, B3 XOP, (A 4AtaF FMHY I | IF% OP AN
wize gfial @ oP; € OP, WA Wifa WEFW «AYF
3% (14 xoPy @ feq wrsitdr wfys &y siff Awatd
W I @I 4AINF @n (F14 xOP, Ty FRw@ oP
iy wive «3f Yfim #f wa oxeay AlXs fifas gy, w3 51y
TAFte 31 360°-7 HAH w4 Beom I @ M o Qeiy
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A= @FeF (TR A7 wWive YRRl oa wIWE witd, W ¥
cFtafs Beoy 2Ry Sty wawE 5if7 AMFtd 31 360° Wrwl 3TET ®
AT |

woay, (fl o (7 farstafifers «sff Azacad sizis «3F
2 FE I R J wrwA qCS @ R{E
AR (F14 (angle of any magnitude) B2 FfITS AT | =i
Bz1 9% 181 3 ff1F (xit Stez R feF (anti-clockwise )
i Seom (Ftrefd qxiwe 28 | :

2, {Y® (F1Y ( Negative angle ) | -

(foml) e op =z afbw #ib1 cx fee catr 8 fiee
( clockwise ) Yfi1 Bl &94% WY OX 28T 0@, WA WiTA,
©g Beom x0a, (I3 W uT Y F g2t @ wley By
wize YfIrs A3 Fa%: ahwF FAFid, @35 314 49FS @-Fi
AR ANTT (M eom FfeT

wow], f@Ftdfifesd Fiq -Fiqe ARy w2 @i ¢
AN ToY AFIIT TS AR |

[ @33 ijfl‘!‘lﬁ OP AIALIYITF generating line 31 radius
vector A |

3. Quadrant (?11¥ )| ¥H AIAIY xOX' € YOY' AT™
areny o faqre xf feA (5w 1 (e ) Itorcwy Axsal sifafs
fief Rew 79 Wt AT [EINF «F @3l A% (Quadrant)
A | LT XOY, YOX, X'OY' @¥3% YOXIF Ity =¥, fqdy,
T e 5yE ¥ 431 7 |

FRe AR AT IR AW 2RAIR iRl ZRCS A A €@
(fom1cwv), _

() el (RIUF B 9 SiRir AR

0° & 90°€3 ATYT TR Sz @AYN AT w37 23,

90° € 180°, ,, , , eemAEE ,

180°e270°,, ,, , , SOFAF ,
270°6360°,, , . . SRAARE ,
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(i) cFtdefd aig® wqra e Sigitys At
0° & —90°47 T4y T¥LA BieiAl 6IY ATLH wafFs 2w,

—90° 8 —180° ”» » ”» ’” §®§ 9"“ ” 9
"“180° 8 —270° ” 9 2 2 ﬁm ’"_CW » ”» ’
__2700 8 -3600 » 3y 9 ’”» dﬂa 9"" ” ”»

o Fie w4t 750° 7w, w3 IRTS g¥ea 3, oP
247 NI Ox TS ¢A1qF fer 77 &ty fawt wize 30° ¢t
By IfAANR | IR, 750°=2x360°+30°, IR cARLA OP
ife @Yy AHTE wafFs g8 |

=tafy, afe T cFrd Afaate —1235° o3, g 3RS 28 ox
OP (341 T 1Y WIFYS 2803 | 134, —1235°=—360"x 3—155°,
7%312 OP (341 negative direction-9 #4371 3 314 gfIal ox WA
w5317 %17 wige —155° (wiq Teom sfiate | wowy, 31 oONw
(i =tfAateeg |

4. CHIHFATSH W 1UF A wiwF {62 (signs) |

cofagl Ay wItay gny ffeaig @ xox' e vov' cyurey
43wy @roia o famrs vy Ffity «5fFS «) weHAi o wirs
ox 8 oY WY AT A19F ( positive ) 9 oX' € oY’
33147 (RefAiF INF (negative ) W B w94, Y-WHY
wia{4% positive @3 IMafrz
necative ; w17 X-WUwY v
B33 ¥ positive €% 153
f¥% negative.

farFtafaforss «¥ fam -
aiatgers fadfy w0 X NN © Nox
e gftamy op  aife
(I AfhE AUgF Al (FA P v
Erir 7o yigF (positive) fog 2
s g¥a | WA ¥, OP @I AN WAMES WAy ( Baraq
f5u 2 c74) @3 PNLOX. @UWE® OPN FWFR  fgrex
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OP, ON ¢ NP Wdfe sy, gfi e oy Al wiws | op =f
AT oHTF 9itF @32 PN'LOX' ¥¥, ®13 OP 8 NP qaiq%F @3-
ON #9{9% | =EFA, AT ¥ 33 oP ¥y, f3% on,
&% PN, T3 90193 | Wiy, 53¢ At (#3a PN awld witas
e |

WS, 2947 iy Ay GFefafes prmircefad wive

O =T @34 sine Wl (g'-:-' ) LA (YR sin-93 WIIF
cosecs (AITF ), (5% wF wgitvel wiigs | g AMF @@
tan ( YUIR ST WIFF cot8 ) {ATF, F¥ w7 wysicel
wi9F | 5P SHItF (339 cos (TAR TEly MIIFF secs) ¢AITTF,
fag w7 wyateefd vaigs |

IF 0% W3ty XS R op It ¢ATF A ddiwE
@ (F1A6 (¥4 Taog 35 A1 (F4, Tzl @ My w3fEs Afer

O wFAIT (I iatgoitesfay (AlwF 3| 44tgd 5% (signs) fadifae

R | ;’
L3 I NG T T AT ¢ sin All
(All, sin, tan, cos), dfe, @3 _,g_ggslt_l_gneml ( positive )
tan (0] [ole} X

oHeF AN®  (FNFANS, «ENT  (positive ) | ( positive )
CF 3 sin, TEN(F (FIA tan W

Yl
bgd 1tk (337 cos AT |

fom 3

(@R 2 @ idigitoal @ias sieloR wiBIefe
AAGF TBI | 3 9205 (F1e BIR AN o3t ofdeF A7t
3f “Hf¥e a1 3i% =1%ea gftawt 3w (radius vector ) w7y @
7 «3ifeaarg R A3 oigty off w3 el et | gean
wRY AT «IT AN TS AN | IFA (FirefAE
coterminal angles 3(7 @3t 7.360°+ 6 w31 (Fif@fF I I
T ( n U @317 w4 72271 ) ]
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Trigonometrical ratios of angles associated
with a given angle 9

( =B fofed cHites afes wegw (Tt caregsits )

B. 63 (TGN A ( —0) CITHT cTidtgoits fadw

( fom 447 @9y g ) 2t F3, oP (31 ¥fB7 3151 xffesr owiex
wteiz e e gfawt ox wagi+ g¥ce op wagitd wif@ xop
¢t Beoix Ffae W Bety T 6, IO 0 (F1Af wAlEF | wREE
WA ¥, OP 341 W3 FBY @ fmz w3 iF e gfmr ox
w33 g oP' TR «WifHul xoF' (Il Bevqn A e
LXOP'= L XOP €37 | WOR, L XOP' (314f} aetlgs wdie wrmix
& 14f5 g —o.

949, PNLxOX Bifai enE affe 3371 Bl @A oFF P
s cgf e

W4, LNOF= [ NOP', L PNO= L P'NC { siNFtq afami),

@3, OP=OF, .. PON '@ P'ON JTZ 1 faguay #45 g4 |

weuz, fagw 7#i7 wmae e awia o

S ¥
o v
i / lf ,
P SR

a5 N
K e XX SR
% :
riiy &)
fou 4
S —PN=FN, 3 PN=—PN ( PN ¥ ), 4

oP=0F (*: i3I ¥ OPTE HES (RIWF (31 ) |
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faFtafafs
: P'N_ —PN .
Q — R e Ry
AL, sin (—p) o= on sin 6,
cOs (—0)=-2§= ON_ cos 6,
oP’ oP
P'N_ —PN
ta —f)= T e X
n (—6) oN" on tan 6

A T2 WTTF whr oAt
cosec (—6)= —cosec 6,
sec (—o)-=sec o,
cot (—@)= —cot 6.
w7 f5r feafiroe asfe e «
TS =t 8] 718 |
[ @7 2 wattq crat fo 4(i)-4 oF 594 Ik WF @37 cos
8 BL1T IDF sec yargw Z3TNg | ]
6. 6-T (T-(FIT Tt (90°—0) (HITAY CEItgoAie |
WA ¥, OP (741 ox 2¥re gA(TF f%F (anti-clockwise )

\
Ty WEFArSRY @ «@5s

Y
P’ p 1Y
M e
/ . ~
/ % LA Mc
K‘*’gf‘/ﬁ% “““ y y-H —@}'\‘;\:r“x
. WP
g @y
' P” M
AN
XTI
T ®
Yl
)

fom 5
IRW sww Lxop- B IR W ¥4, OPI HA
W 93 AN or @mt IRW over ks fifrs R
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90° ¢F14 ( LxOY) Beoty IRAr A3 fudrs fies (wdis
clockwise ) {ﬁm wifagl Lyor'=9 By IR Bowe
LXOP'=:90°—¢ g% |

@Y, XOX'4F BAI PN @ P'N' a7 317 €2 YOY'W BT P'M
A B | @wd, @TOF 5l W5 WFANT LXOP € LYOP'Sd
Afgate Aata )

2t3;¥ fol@ L PON= L MOP’
=LOPN {0 OM|iPN),
43 OPN 8 OF'N' #WtF{A faguey #9av,
ON=Pp'N' (4f3w1zd), PN~ ON' (4fguitd) 93t oP—OF'.
w11, AerF for@ oN 8 P'N' @3E 55w ( Boad gatgs 3y
BoI? 49T ) 4% PN 8 ON' @F? (527w |

P’
qH9Y, sin (90°—@)=sin L XOP'= - h—', ON'-'-cas 6,
oP OP
cos (90°—@)=cos L XOP'= =ON'_ =PN_sin ¢,
OP' OrP
tan (90 —@)=tan LXOP = PN =N_cot 6.
OoN PN

Wz, o Seitgd wIigFelie g,
. cosec (90°—@)—sec 6,
sec (90°—6)==cosec 6,
cot (90°—6)=tan 6.

R 2 @A (90°—6) @ o I g AAW 90° I By
A4™{g *j3%F (F19 ( complementary angles )| QAT F1 A
<1, o8 =1q~1g o3 (FNAT (i) 9F 34 sine ¥IBT cosine-ax uutx
€2 ey 7oy sine @¢wfBy cosinesy FWT ¥
ii) @MY tangent WABI cotangentay INH @z fRAwwix
" vice-versa ) f§$¥3f87 tangent 247 cotangentad AN ; W%
(iil) @3fg secant WHIBT cosecantdyy FWIF R RANSHLY
ey secant @4afs7 cosecant 47 WA |
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7. 6-7 (1 (T T (90°+0) CHFILAT CFieigoti® |

A 7, IANT OP (31 ( radius vector ) OX AT T8
wigr fitr Ry @y o i Beotn 3fa31 op wIFiA wifm
ety Brl w3 firy wive «F It Rl oP wqe of
wagia Wi [ 5w €() ), 3gh® LXxOoP'=90°+6 T¥F| OF
@ OF' #§ WA AT @ 41T |

P Y P Y
N {\ :
et NP
RS WY W TS —
i P
v
B {
¥ ]}lpz
N OB N o1f. 1%
X T}/g}\ X ¥ SSET Y
P P P
Y Y
(ih )

fom 6

P € P’ T8CS XOX'&7 Toq RHi@L PN '@ P'N' & Bia1 284 |

e, ATSIF {51e POP' #3314 Teity LPON € LPON «F
5 @3 FNFY, TR LPON=5C"— L P'ON'= L OF 'N’. w43,
PON ¢ PON flgeay #dm 1 .. ON 8 PN ®539 IgeIT o
FEN @ CN' sg79 gaead AkYaiq sais | ‘

Wwﬁ, ere]F 1@ ON € P/N'eT w3 g 5% ( 4a19F I 31TF )

@x PN 8 oN =3~y Rl fozfafd, wdic P'N'= +oON ax
ON'== —PN,
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we9q, sin (90°+6)=sin L XOP'= E—E—@=cose

OoP' OP
cos (90°+4 g)=cos LXOP'= Ohf ==PN_ _sin 6,
opP’ OoP
tan ;80°+6)=tan L XOP'= P—y;= ON _ _cote.
ON -PN
w12ty Tzithz wiFivFafde suia,

s, cosec (90°+ 6)=sec 6,
sec (90°+6)= —cosec 6.
cot (90°46)=—tan 6.
8. 6-3 (% (FIF A (180°—6) CFITAHT CRISHYA{® |

A F9, OP (U Ox WA 2FCe A9? figr YRy evw
6 c¥te Ty 3371 oP WA WA | WAT WA 3T, OF (34

XN v HYYNOS NX
, |
¥ :
0 \ii)Y
A {"5’
! )
$L
N e} \;.-’PT{'““ ‘é’ / ‘)‘?g '\\ \‘1
S’ ;"" i"” P, u ;)
£ {ivy

Sy 7
OX wIgld &ETe watgsd w3 ox wFia wifww| ( =wdie
2 wwcatd 31 180° 33wl ) Aa3ty ox' g fds i 6 F1a
Ryl oF' wawhw wifge | Ezite L xop «xr LxOP' #featd
AR 3% o3~y RANS Brye sdie WHW (FI9F 8 343
wEA | wo«y, L xoP'=180°—0 ¥qa | OP'3F oFed Ml 3famt
P8 P’ 8T x0x'9y B3 TYITHA PN ¢ P'N' FA7{S 37 |
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@¥d, SATSIF 5@ L PON= LPON' @3t OP=OF, ¥IINn
PON '8 P'ON' st (1 fargwen %idax |
S eterF fsrm oN 8 oN' NI fFE Ay AN foryw
432 PN '8 P'N' 3717 8 @3¢ f52y% |
ON'=— ON @3¢ P'N'= PN %37 |

34, sin (180°—9)=sin L XOP'=_—-——=_""=gin
] ( @)=sin oF —op—" 6,:
,_ON_ —ON ;
C 1800_ = L X Pe=—— L ==
os ( 6)=cos op'= "5 oF cos 6,
tan (180°—g@)=tan LXOP’=P—~N,= PN o tan 6.
ON —ON

wiaty, - Sgiky wtgTafte Aaw;
cosec (180°—@)=cosec 6
sec (180°—0)= —sec 6
cot (180°—0)= —cot 6.

(@833 2 180°—0 '@ o coiewy A3~ %32 (supplementary),
TOIR @t B A~EF PR FAtgATelAT F Aen
ol @€ 7, APHAT CHIAECRT (i) A ( sine ) BB A=
@ @3 fozyw, (i) Behwy F18 ( cosine ) 28 AN fos
313 RS fBoge «a (iii) Bettwr G7iwte® ( tangent ) 5%
st f7e e fozge | ]

BwtgAo | sin 135°=sin (180°—45°)=sin 45°=.1

N2
cos 120°=cos (180°—60°)= —cos 60°= —3.
5% tan(#—")= —tan = —tan 30°= - L
tan - =tan (W 6) tan % tan 30 73

9. 6-3 (T-c3Iq qiA (180°+6) CFITAT CFist oS |

TA F9. OP FIAWY] OX WA 2X(S wiwF fwew qfam
2AYT 6 (F19 T FRA1 op WA wifdid @R W= 37, TW
2F% fftF wize 180° gfagl o' WA ( wdle op-3 #fgs @z
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szagaly op-7 faodls s ) wiffi 1 8zt L xoF' =180°+6
v%e | OPTF OPY X
gl P ¢ P T¥S xXx'93
&3 PN 8 P'N' 9% Bi |

@, . OP=0P' uR &/
- PoN=R&&? LP'ON, % N’l} N

Y

. PON '€ P'ON AX{H
TgEe A4 |

Britrz wwae Aree ° v
7T 57 8
P'N'=—FN, ON'=—ON 3 OP'=O0P,
393,

. : P'N_ —PN
sin (180° =8in L XOP=r-==.....0 = =gj
( +6) oF' oP sin 6
l —
cos (180°+0)=cos LxoP' =N —ZON_ _ s o
OP oP

tan (180°+6)=tan LXOP’=—P» N,==:P—N== PN, :tan 6,

ON —ON ON
=1a{3, e R ISIDERTECE tie
cosec (180°+6)= —cosec 6
sec (180°+0)= —sec 6
cot (180°+6)=cot 6.

TYPFCA RANIA: PE 90°+6 AT @ FRAS [fE
33 gERy oig] zBeR 180°+60 (FNd3 (Fidiyeteafd fafy
EXARIE ] |

sin (180°+6)=sin (90°+90°4-6)=cos (90°+6)= —sin 6,

cos (180°+6)=cos (90°+90°+g) = —sin(90°+6)= —cos 6,
£ tan (180°+ 6)=tan (90°+90°+6)= —cot (90°+6)=tan 6,

gotfi |

[EPaF : AR I3 @3B four cpexl wqAftg, TEws or
€T oLy waES | oP WY ANw e 1 foafe fba & sigy
I I AR | ]
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Bytwaed | sin 225°=sin (180°+45°) = —sin 45°= — 5_2,

cos 240°==cos (180°+60")= —cos 60° = —3.
10. (270°+06) GFITAT CHFINYAS |
*rdq I fBm &ifFnt wiififdq gl arwmms cFtsef
frfy s oin | faur e gale) rHix egrey ¢
sin (270° 4+-6)=sin (180°+90° + ) = —sin (90°+6)= —cos 9,
cos (270° +6)=cos (180°+90° +g)= —cos (90°+6)
= —( ~sin )=sin 6,
sin (270°+6) _ —cos 0_
cos (270°+6) siné@
Tty WITF TBCS 1% cosec (270°+9)=~—sec 6.
sec (270 + 6)=cosec 6,
cot (270°4+6)= - tan 6.
11. (360°16) @ (n.360°x6) cridefaz cFdigstis |
»jc% 711 RNy (¥ farFtafafos camd Sueiveaz Am gffwi
<331 op ( radius vector ) CN-CFIF (¥4 6 Tet% FIW &
Sl (oP) wWifier. Bzl aff SeotT wwe @F I a¥ifeF q=d %
(Wt afi 360° a1 SiFta @1 efres 73607 ¢wid) (IR B
Bl AAAT SILT A WA (OPY AT ) Rl Rea | w34y,
age (FIIEET I IS ANl 6 AaftETe A |
we4qT, sin (360°+6)=sin 6
cos (360°+6)=cos 6
tan (360°+ 9)=tan 6.
w{3{7, sin (860°—6)=sin (—g)=—sin 6
cos (360°—0)=cos (—@)=cos 0
tan (360°—@)=tan (—0)= —tan 9. Eif7 |
steiad TAIFICT IAT AT Y, n W (@I GRWTF Y AAF
w2 s AT 7Y, B0% 1.360° 16 ( T 270460 ) (FNAT FioiyATeSA
+6 @A FtngetesfFT AntT |

tan (270°+6)= —cot 6.
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12. R @463 1 Pmsaf Atent Py cia® wow
xeol Afeats oy 93f famy 39; qdCs Ag 1 wY4—

(a) oaf 90 foa (v-¢#ix cwiv @fdwres sfzs +
— fo% WA WIT AU, W FHAFA T wFg AR TS "
) ( wdrs MZafB AET, 3AB 3%, Bonfy «ifeca)) St Bw
(sign) faftmn w3 orF T Hte ¢fwl wyF ot i oty
(quadrant) wafgs izl fg7 Ffaxr “All, sin, tan, cos” fAFnRAlA
Feofa fRfs afa

(b oafw 90 feaz ¥ ¢Ftw farwe wiasrsn sfes +
1 — 6% w1l wmye %, oa Fgaive ARl e
( Wt WA cpiai®a, cwiatBaf =wi¥a, oy o8t ) | steiea
e fann-(a)7 7o fafy afe |

SwiEenten 1

8%l 1. Find the values of (i) sin 480°, (ii) cos 405°
‘iit) tan ( —1485°) and (1v) cot 1410°.

(i) e 480°=5x% 90° +30°.
aiq 90°-3 eidwafs (5) fawy, .. cFtaiyats 4fRRafes

v8q WM sin BIq cos zBCI 1 =iy, 480° cxtif fasy ottew
w173 af541 sin-9q 5% U9 s gLr4 !

sin 480°=sin (5X99°430°)=cos 30° = 12@

(ii) 403°=5x90°—45°, wdita 90°7 sf4ss fawiy zexiy
aetgots  SAfaafes TEAl cos-47 T sin ¥8A | Wi 405°
| e Aty wafs afaal B2 cosf s g |

cos 405°=cos (5% 90°—45°)=sin 45°=—;2.

{(iii) s tam( -6)=—tané,

tan (—1485°)= —tan 1485°

@¥q, 1485°=16.90°445°, @it 90°7 wfiss 16 cutw
w47l gegty cattgers Af3afes T Al: Wiy, 1485° il
<9y iy w3fgs IFE1 el tan €A1 ZBQR |

tan (—1485%) = —tan (1485%)=—tan (16.90°+45°)
=—tan 45°=—1.
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(iv) 1410°—16.90°—30°, @it 90°-7 sffss cois afay
CFITAS AFafes 28T A1 @z 1410° c#14ff sod thtr wafye
afayt BT cot #<{GF 3BT |

cot 1410°=cct (16.90°—30°)= —cot 30°=— /3.

®Bwl. 2. Find the sine, cosine and tangent of the following
angles: (a) 180°, (b) 270°, (c) 2=.
(@) . sin (180°—6)=sin 6, .
. sin (180°—0°)=sin 0° [ g=0° ¢f3¥y ]
sin 180°=sin 0°=0.
«{3fy, ' cos (180°—6)=—cos 6,
S cos (180°=0°)==—cos 0° [ 6=0° ¢f33i ]
5 cos 180°= —cos 0°=—1,

we3, tan 180°= s“‘s }gg_o_:oiz _
(b) . sin (270°4+6)=—cos 6.
sin 270°=—cos 0° [ 6=0 #f3x1 ]
=-1.
SFHA cos 270°=cos (270°+0°)=sin 0°= 0,
ax tan 270°=5R2T0 1 o

(c) 2::-2 % 180°=360°,
. sin (360°+6)=sin 6
S sin (3€0°40°)=sin 0° [ 6=0° &f331 ]
J.  sin 2x=sin 360°=sin 0°=0,

wyRt  cos 360°=cos 0°=1,

o_sin 0°_0_
tan 360 ———5—65—1 0
®w). 3. Find the smallest positive coterminal angle and
the value of cct %’—t

]7"«( I e Bfy  AfEe «wad Mg

( ootermmal ) FEey (igF 34 [fr 331 ]

[ cot
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143_4“- 2% 360°+45° [ v 2n=260° ]

The coterminal angle=45°" 1 %,

17=
4

®Wl. 4. Find the value of
3 cos 270° sec 180°+2 cosec 90° - cos 360",

WA, cot == =cot (2% 260°+ 45)=cot 45°=1,

&g iR=3Xxsin 0°x——»—o~- .+ 2% cosec 90°~cos 0°

=3>(0>(—»1+2><1 1-0+42—1=1.
Bwl. 5. Fird all the angles numericaily ( sPt2r31t3 ) less
than 360° which satisfy the equation sin A= —}.
3=sin 30°,
S —3=-—sin 30",
w®93, 360° WA (&iB (X 7IFHA (FNAT sine=—sin 30°, B
@Ftrafa® Agy w7 283 |
awtd, sin (—30°)= —sin 30%--(1)
=«13'3, sin (180°—30°)=sin 3.,
31, sin 150°=sin 30°
oo sin (—150°)= —sin 150°= — sin 30%-.---(2)
wfaty, sin (180°+30°)= —sin 30°,
7|, sin 210°= —sin 30°%---- (3).
w1313, sin (3¢0°—30°)= —sin 30°,
Fl, sin 330°=—sin 30%---- 14)
A=—30°, —150°, 210° & 330°.
BW!. 6. Prove that
sin 420° cos 390°+co: (— 300°) sin (—33 )=1.
et =sin (360°< 60°) cos (360°+30°)
-+ cos (= 360°+60°) sin (—3€0°430°)
=sin 60° cos 30°+ cos 60° sin 30°

J3y /3,1,1_3,1
=% X Tttt

Ele. M. (X)—13
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8#). 7. Express the following in terms of the ratios of a
positive angle less than 45°,

[ 45° o) T AT (AT CFAIFANS 2T 37 ¢ ]
(1) tan (—1385°)and (ii) cos 294°.
7.4, (i) tan {(—1385°)=tan (—4x 360’ +55°)=tan 55°
=tan (90°—35°)=cot 35°,
(i) cos 294°=cos (3 X 90°+424°)=sin 24",
B#1. 8. Find the simplest value of ~3: izgo it:: 5%5.

cos 255° +tan 285" _ cos (270°—15°) +tan (270° +15°)
cot 165°—sin 375° cot (180°—15") —sin (360°+15°)

_ —sin 1%° —cot 15° _
—cot 15°-s1n 15°
B 9. If tan 6= —22, find sin 6 and cos 6.
& tan 6-7 T ITF 76T -7 NI AT of{ey weay
vpd oty w3fEs 1 [ fow Wifeuias ]

AT K W ON AT 9& 7Y PN A19T,

ON==—5 @3 PN=12,

oP= JpNZ+ONZ2= J12%Z +( -5)*== V/169=13,

W4, sin 0=6: 12 9 cos 6=0E== _— 5

13 (oL 13

/AT, 5% 1§ ON' (1T @ 27 PN’ 4tigF |
ON =5 s PN'=—12 @R 7 0>'=0pP =13,

= 'N -:—.:_l.g 2 —_5
sme—&,— i3 W cos 6 13
N V) )
T 43, sin (;~~}-1-- €3 cos O= -13
ByY, 10. Prove that cos? - +sm 4 T +sin® 5:

i 21’-‘:’—2.
+sin y

SRS ST PO . k4 . _=
¥ =cos® 7 +sin (-"t 4)+sm"(n+a)+sm2(27¢ 4)
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(cos (sin 7-[)2 +(—sin §)2+(~sin 2)2

iR
=(cos 4) +3 sin? :1‘—( 52) 3( 12 21~+g=2-

8wl 11. If tan 6 =y3 and cos 6 is negative, find the value
sin 6+cos (—6)

¢ SinOrcos {
% sec(—6)+tan o’
7 tan 0=y%, .. sec?9=l+tan’0=14 =144,
seco==+13. QU 0 cos  ANTF ( NFIT ),
seco==—1%3, .. cos6=-—13.

WT4Y sin G=tan @ X cos O=y4 X —}§=— 5.

AW, @ sin 9+cos A_ —v5—1%_, ‘
re A= sec6+tan 0 —}3++% 8

! @ 12. Solve for 6, giving all the possible values, when
0"<0<360° : cos 6+ /3 sin g=2. [C.U. 1936 ]

[ cos 6+ 3 sin 6=2 s34l wwtylx ¢ﬁm 6-3 HET
wivefd At 337 ; «Whd 0°<9<360°. ]

cos 6+ /3 sin 6=2,

3Y, cos 0—2=~— /3 sin 6,

31, cos?0—4 cos 6+4=3 sin?,=3(1—cos26)

7, 4 cos*60—4cos 6+1=0,

3, (2cos6—-1)%=0, ¥, 2 cos6-—1=0,

3, 2cosf=1, .. cosO=j=cos€0’, .. =60

YT cos 0 EAITF Aot (It @ux wwal 5pd Ay TS
M | o AT THCFIY A afera) vgd Ay wifFc 311 59f v
cos 9= cos (360°—6)=cos (360°— 60°)=cos 300°, IS 6=300°
oS A1y, 7 W A 7S ANF2Af 7 g a1 WAy, @yitg
6-7 ¥Rt W17 60° gBA 1 300° @ity uFfe watey Ao

®B¥1. 13. Find the value of 6, lying between 0° and 360°
satisfying the equation 3(sec’6+tan?A)==5.

[ 0° & 3€0°-7 413T 9-7 (FIT A7 W
3(sec?@+tan?0)=>5 AN 334 fim ga ¢ ]
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3(sec?6+tan20)=>5,
¥, 3(1+tan?64tan20)=5, 3, 3+6tan?6=5,

7}, 6tan?6=2, ¥, tan?6=}, .. tano==+ 7}3
«@%d, 3§ tan e=:}—3 Y, O tan 6 AI9F IfAT 6 @en W
T ARy B 282 |
W, tan 6=-1 =tan 30° a1, tan (180°+30°)
6=30° I, 210°
«1fq, 3ff tan 6= —75 TV, A tan 0 AT1T> IFA ¢ A Dw
w3 5% oMy 1S w¥e |

|93, tan 6= — 33= —tan 30°=tan (180°—30°),
~

wqqi=tan (360°—30°)
S 6=180"—30°, ww’|, 360°—30°
6=150" i, 330°
s 6-3 facda wta 30°, 150°, 210°, 330° B8 A1t |

®¥1. 14. Evaluate (%15 fad¥ 33) sin {nn +(=1)» Z}, wherg
n is any integer.

QYT 7 (T (1T A fRrots sy A2y )

(1) =f% n (H1T WYe W1 27, BT T 39, n=2p (p (T-FIF
w¥e Y71 ).

sin {na+(=1)" Z}=sin {2pr+(—1)25 3

—sin (2px+?6’) [ 2p ot afast (—1)22=1]

[\'J.ll-l

. .7!
ng=
(i) = n faewis wes Mmuy) oY, wg wq I n=2p+.

( p -39 w2 Wy ) |
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S, sin {mr +(—=1)» g}=sin {(Zp +1)x 4(—1)27+1 g}
=sin {20 +1 =7}
{zpﬂ'l- (75-» }=sin (x —g)

=1
6 2

sin

{@y: 2p+1 facero fagt aste (—1)22+1=—1]

Bl 16. If ABCD is a cyclic quadrilateral, show that
zan A-+tan B+tan C+tan D=0,

TN 59Y F fIANS cwtaag AP =g% wacatd 3 180°,
A+c=180°, a1, A=180°—c,

432 B+0=180°, ¥, B=180"—D.

4779, tan A+tan B+tan C+tan D
=tan (180°—c)+tan (180°—p)-+tan C+tan D
=—tan C—tan D+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% 3. sec 2—215
[ frafafieafay syon waigs swnieiafe cstd e xf=
Afs ¥7:— 1. cos 420° 2. tan (—315°) 3. sec 2?
Find the value of :—
Q . o 53
4 cot585° 5. sin(—1215) 6. cot (-— %)
6
7. sin 960° 8. tan 675 9. sec (—1575°)
0. cosec (—1470%) 11. tan 1200°
> 3z = " s o - o
2. sec (_2_+-3.) 13. sin (—1125°)+ cos (—1125°)
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14, ot 315°—cos (—240°)
o 16=
cot 990°+ cos ( 5 )

Prove that :(—
16. cos (A—270°)= ~—sin A,

16, sin (780°) cos (390°;—sin (330°) cos (—300°)=1.
17. cos (nm+0)=(~1)" cos 6.

. sin (» —()) sin (2 ) cot( +6)

sin 6 cos 6

19. If scc 2=—2, find sin 2.
3 3

20. If cot 6= —+%, find sin 6.

21. If n be an even integer, evaluate sin 6+sin (x+6)+
sin (22 4+6)+ - to n terms.

[ n (OiT Ws 7294] w314 sin 0+ sin (4 6)+ sin (22 +6)+--
AT n A% AGw Ay 361 371

Express in terms of ratios of positive angles less than 45° ¢

[ Rafafevefag 45° ] 37T AT FHITANCS @43
I :i—]

22. tan 142° 23. cos (—930°) 24, sin %A

26. Find all the angles numerically less than 360° which
satisfy the equation tan 6=— ,/3.

[ tan 6= — /3 ANTIF 8 ITT 9% FARYANA 360° AR
By 6-3 A1 ofq fady 231 ]

26. Wkat values between (° and 360° may 6 have if
{73

sin 6=

[ 2% sin 6= *43 Ty, w3 0° 8 360°7 Wy 63 3 foai=
oy At 7 ]
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Solve for 6, giving all possible values, when 0°<6< 360° :—
[ 0°<6<360° g¥t= fauax aMFetefa antylq sfal 6-3 swiy
waefa fifrsg:— ]

27. cot 6-+tan 6=2sec 6. 28. sec 6-—=—g;

29. 2 sin?04cos 6=2. 30. sin 64 o/3 cos 6=2.
31, 2(sec?6 +sin?6)=5.
82. If nis any integer, find the values of :—

i) cos{mr+(=13} G sin {FH(—11 3
(iid) tan{n’H(—l)"Z}.

33. Find the values of A when,
(i) sin A=—-‘—2'§ and A lies Fetween 180° ar d 270°.

(ii) tan A=— :}3 and A lies between 270° and 36(°.

(ii1) sec A= /2 and 360° <A <450".
34. An angle 6 lies between 270° and 36\, amd sin 6= —},
find sec e,
{6 (Ftaf 27(° ® 360°93 TYIAST @ sin 0= —} TTLE sec O
fada 331 ]
35. If cot 6=3 and sin 6 is negative, find the value of
cot (—6)+cosec 6
cos O+sn (—6)

36. Sirplify and evaluate, when 6=740°

4
@ Sinf(z—6) f_oi(_é:i) cos (22 —0)
tan (x+6) (;+ ) sin (—6)
‘Jt
(iiy sin(=6) ...tar_'__‘2+0_) _cosh

sin (% +6) coto Gin (g+ 9)'
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37. In AA8BC, show thatsin84c) +sin(C+A) +sin(A+8)
=sin A+sin 8+sin C.

88. A=3CDis a quadrilateral ; prove that
tan 3(A+3)+tan 3{(c +D)=0,
39. If ABC be a triangle, find the value of
sin (A+B)+sin (84+C)+sin (C+A)

cos (%§~C)+sin (2x—A)+sin (% -!-B)'

Compound Angles

( Addition and Subtraction Formulas )

13. fus czi4 ( Compound Angle )

g q sl e AR I «mIwd 9@l Y e
( Compound Angle ) 3q |

79, ALB (34, A—B (§l4, A+B+C ¥l B fiu
CFtq wg Towefa oy )

14, TAAMG 1. A 3B HIIF THIFIY 9T A LB<I0° g¥A
@9 F9 (1,

(1) sin (A+B)=sin A cos B+cos Asin B

&2 (2) cos (A +B)=cos A cos B—sin A sin 8,

(1) wq %3, 9fwa@ ov / T
MIA4Y| BYY WIET OT TR P
xatge Tira 1@!1 A CFTHR \

¥4 TOT; (¥4 Beom - %
Ffam o7 B @38 fww ®) ¥
w96 7fem B c3fiAq  ANA B:{/
T10T, (¥ie BAx 32 yad )
w343, LTOT,=A4+B © Q N T
Tl o 42 9
IFF WA QB 1y WIIT 0T,-9T BAT q-cFH Ry

P %6 43 P 72T OT @ OT, 437 B9Y INFW PG @ PM 7% BiA |
w1413 M (4% ZECS OT 8 Pa 47 BT I¢IFCT MN 8 MR 7Y B |
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AW : MR & T3, 9FL AIAIY PR- 47 T4T 7Y,
MRITO, .. LOMR=GF®WI LMON=A,
w131, LOMR+ LPMR=] A F4=LPMR+ LRPM,
LMPR= / OMR=A,
«wrd ATFN fagw Poa &S A, sin (A+B)=sin LPO@
PAQ_RA+PR_MN+PR .. _
op o op [ 7 MNQR X{¥TIT R@=MN ]

_ MN_, PR_MN OM_ PR PM

~ oP *tor om oF ' PM' OP

=:sin A cos B-+cos A sin B,
@) [ ey (1) 97 Wz *€% fAfen feag ewid fqRa 1)
A% : RM 8 a7 9IT FIAY Pa9T BT a% afAm

M i @N T OT,
£ OMR= AF{I LMON=A,
a1y, LOMR+ (PMR=1 ANW3F{4= LPMR+ LRPM,

ZRPM= LOMR=A,
F2 @ MN @38 J4iq3¢ 0TI 8947 7 I R@ || MN.

o0& ON—@N
&%79 cos (A+B'=cos LPOQ=
4 ( + ’ OoP OoP

.=°"O—PMR[ * MN@R W¥I MR==@N |
_ON_MR_ON OV_MR PM

OP OP OM OP PM OP

=cos A cos B—sin A sin B.

FRa 2 T Tios A e B 20 WTIF TWIE TY, e
Iomaq ®A® 90° wItw ywSy | O,
va foufp fest e¥ea oigl 5w 104
RERER L L i

< GRYWAA @ B (FIAWF T
SEld 4q zRAltg ! A € B (T(FIA
T4 gBroe BN By §ifFea Seaw
ATtq Ay oBea, (cFan W3 av- 55 2z 10
35 qA My A Wt BEeT Boas a¥re @ra) |
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15, $%ofi9 2. A 6B (IYF THIH 9 A>B THA amis
¥ (3,

(1) sin (A—B)=sin A cos B—cos A sin B

¥R (2) cos (A—B)=cos A cos B+sin A sin B.

(1) WA 37, fiEal oT FARY €Uy wawtd o7 e
gatq3 fftF Re A @ ida i
TOT, (¥4 Teom FIRA @
wr s firs e B
CFTLAT AT T,07T, ¢Fq Teofn /1
3R | WIH3, LTOT,=A—B /
LLE L

wEd TNy @At o A\)'}
WA OT, GAT B ARFA o N @ T
Ry P %31 Te1 w¥s oT @ - ’

OT,-97 B3 AU&FLT PQ & PM &7 517 | =AY, M g 25 o7
© 37T aP-3 B3 TYIETT MN 8 MR A7 5i7 |

@AM 0 03 U1 MR UFF HIARRY] R-4F TAT Ay,
MR il 0@,
LT;MR=953F% LMON=A.

«13R, LMPR+ LPMR=1 ATF{= LPMR+ LT, MR,
IMPR= LT;MR==A,

awd, wNFd fage Poa 28CS 12

—P
sin (A—B)=sin ZFoOa::>=RO—PR
opP OP
::M [ . R@:- MN }
oP

= MN_ PR_MN OM _ PR PM

OP OP oM’ OP PM’ OP
=sm A CoOsSB—Cos A sm a.
(2) [ @een (1)93 Wz 799 fafam g extq @) 3
@&Tle 2 Fasy B3 MR € oa 2% 3fe ¥ MR || 0Q.
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LTyMR=9F3% L MON=A, WR3, LPMR+ /MPR

=1 ANFII= LPMR+ LT MR, S. L MPR= /£ T ,MR=A,
MN @ R@ &F8 OT 3413 B3 a7 afami Myl Ra.
@%d cos (A—B)=cos ZPoa=22 —ON+Ra
oP oP
ON+ MR
=P [ "0 MNGR STST N@=MR ]—95+Mz

ON OM , MR PM

TR, —- —_—— ——E A
oM oP Fm oP cos A cos B +sin A sin B.

[®BE ¢ Betaq BAYMNT A © B TEAY, A+B @F FNIFN
AW FHIY AP A—B AT 431 w¥INR | A 8 B (I-(IF
4RINCIT (314 qerae fSaxne fow &ifay) Boaray aates Seietiof
eid T 8 (M qutsfars a9z a1 aqlws B alcs
T ) |

@t Br F &ifzg S emifde wEsfar Azt fAug
IS8 ANq I T (1 TANTET (2@ AfRatd (FnA
AW Q HST |

N FY, Xx=90"+A, FLI2 sin Xx=sin (90 +A}=-cos A
cos X=cos (90°+ A)= —sin A.

sin (X4B)=s5in{(90°+ A)+8}=s5in{90°+ (A + B}
==cos (A4+B)==cos A cos B—sin Asin B
=sin X cos B+cos X sin B.
w1313, cos (X+8)=—cos {90°+(A+B'}= —sin (A+B)
= —gIn A COs B—Cos Asin B
=¢c0s X cos B—sin X sin B,

woFd x=90"+B faflste @ za g2f5 =i 9 gtz | wtaly,
X, =90°+x fafuste @ waey axiq 331 VI |

w3, WA I X=—A.

sin (x +B)=sin (—A+B)=sin{—(A—B)}= ~ sin (A—B)
= —(sin A cos B —cos A sin B)
= —sin A cos B+¢0s Asin B
=sin (— A) cos B+cos (—A) sin B
=sin X cos B+ cos X sin B.
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w5 HNATS etd F3 W ¥, T4 2-97 Twafae cv-cFia
ofgatq It AUE W |

weay, & AAwefd A{waw A% Sgifimy Addition
Theorems 3} Subtraction Theorems 3211 27 |

16. sfooy wfAGITIT 2t
w#. f%. 1. Prove that sin (A+8) sin (A —B)

=sinZ2A—sin%B-:-+- (1)
=cos’B—cosZA:--:- (it) \
@%i% : sin (A+B) sin (A—B)
= (sin A cos B4cos A sin B)/sin A cos B —cos A sin B8)
=sin?A cos?B—cos?A sin?s
=s5in?A(1—sin?8)—(1—sin?A) sin?8
=sin?A—sin?A sin?8—sin2?B+sinA sin?8
=sin?A—sin28--+(i) [ &xtfaw g€ ]
=(1—cos?A)—(1—cos?B)
=(0s7B—CosZAr -1+ (ii).
w%. 1. 2. Prove that cos (A+8) cos (A—B)
=cos2A—sin?B---(i)
=cos28—sin2A---{ii).
#{%t% 2 cos (A+B) cos (A—B)
=(cos A cos B—sin A sin B)(cos A cos B+sin A sin B)
=cos2A cos?B—sin?A sin?a3
=cos?A (1—sin?8)—{1—cos?A) sin®8
=cos?A—sin2a--++(i) [ ewifere 287 ]
=(1—sin?A) — (1 —cos?’B)

=1—sin?A—14 cos?B=cos?B—sinZA:++-+(ii).

ww. f1. 3. Show that (i) tan (A+a)=iti‘fé~;5§a_t!‘;§-é

tan A—tan B

(i) tan(A—B)=y - e
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. in (A4B)
@ntd: (i) tan (A+B)=S1"ATH,
2 @ ( ) cos (A+B)

_Sin A cos B+cos Asin B

COS A COs B—sIn A tin B

®iq SUFY A7 @ TILF cos A cos B Wil Sty afan| o138,
sin A cos B_ cos A sin B

tan (A+B)=C°s A cos B ' cOs A cos B_ tan A+tanB
€os Acos B__sin A sin B l—tan A \ tan B8’
COS AcosB cos AcosB

G tan (aaeSn (A8 tin A s 0 conrsin o

@4, BIF AUFY A '€ TIALF COs A cos B W1 ©isf F(77f A3
sin A cos B_ cos A sin B

tan (A-—B)—COQ AcosB cos AcosB__ tan A—tan 8

cos A Cos E_;+sm Asin B l4tan Atan B’
Cos A COs B cos A cos B

4, P that (i cot (A+B __:Ot A cot B— 1
Wy, fn. rove (i) cot ( Y= L A cot 8]
(ii) cot (A—B)="COt A cot B+1
cot B— cot A
i cos (A+B)
H A+4B)= 28 ATE
®ui% s (i) cot (A+8) S AtE)
— COS A cos B—sin A sin B
" sin A cos B+cos AsIn B

WY, Ol Y%7 7Y 8 TILF sin A sin B W1 S ¥y A1®
cos A cos B_sin Asin B

sin A sin B sin Asin B_cot AcotB—1
sin AcosB, cos AsinB  cot B+cot A

cot (A+B)=

sin Asin B sin AsinB

cos (A—B)_ cos A cos B+sin A sin 8
sin {A—B) sin A COs B—cOS A sin B

E7FY . BiF AURR AL 6 TILF sin A sin B 91 St FfAw NF,
cos A cos B sin A_§1_E_B_

sin A sin B sin A sin B_cotAcotB+1
sin A cos B__cos A sin B cotB—cot A

sin A sin B sin A sin B

(11) cot (A—B)=

cot (A—B)=
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w¥. fa. 5. Find the expansion ( f33f® fafz 3 ) of
(i) sin (A+8+C)
(ii) cos (A+B+C)
(iii) tan (A+B+4C).
¥4, (i) sin/a+B+C)=sin {(A+B)+C}
= sin (A+B) cos C+cos (A+8) sin C
=(sin A cos B+cos A sin B) cos C
-+ (cos A cos B—sin A sin ?) sin €
=sin A cos B cos C+sin B cos C cos A
+sin C cos A cos B~—sin A sin 8 sin C.
{ Uﬁﬂi + sin (A+B+c)97 faBfe¥ ( expansionl® )“
cos A cos B cos C (tan A+tan B+ tan C—tan AtanBtanC)
N Bt A Be RTRIE
(i) cos (A+B+cC)=cos {(A+B)+c}
=cos (A+B) cos C—sin (A+B) sin C
=/cos A cos B—sin A sin B) cos C
—(<in A cos B+ cos A sin B) sin C
=08 A COs B cos C—sin Asin 8 cos C
—sin A sin C cos B—sin B sin C cos A.

[®2a7: cos (A+B+c)ay fasfers (expansiont )
€0S Acos B cosC(l—tan Atin 8B—tan Atan C—tan 8 tan C
9% WFCY o 8E ) ]
(ii) tan (A4B+4C)=tan {(A+B)+C}
. tan (A48)+tanc
l—tan (A+8) tan C
tan t
PR LY
_tan Attan B
l-tanAtan g
tan A-+tan B-+tan C—tan A tan 8 tan C
l—tan AtanB
1—tan A tan 8—(tan A+tan B) tan C
l-tan A tan B
_ tan A+tan B+tan C—tan A tan B tan C
l—tan A tan B—tan A tan C—¢an B tan C’

tanC




[®T: (1) @€ waf =34 WRa| tan (A+B+C)
_sin (A+8+C)
cos(A+8+C)
cos (A +8 +C)-@7 expansion %3 fafRia | weoiry 77 @ 330w
cos Acos 8 cos C 17yl ot FfAAT tan (A +B+C)-97 AT

fastefafs

«@¥F1 fafyml <@ sin (A +B8+0C)

expansionfs *te¥! g%t |

(2) @R R4S AtiAlcs 4, 5 a1 SHfuF s cwieay WY
fa¥tafafss fagfoafaz (functions 31 expansions @3 ) =¥

steql afw | ]

8wl 1.

cos 76°=cos (45°+30")= cos 45° cos 20°—sin 45° sin 30°
_1 v3_11_U3_ 1 v3—1

tan 75°=

Bwigeiater 2

Find the value of sin 75°, cos 75°, and tan 75°.
sin 75°=sin (45°+30°)-—sin 45° cos 30" + cos 45° sin 30°

_1 3 V3, 1 _ J3+1
T2 2 J22 22 22 2g2

Ve 2 V22 272 32 2y

o o tan 45°+tan 30°
tan (45°+30°) 1-tan 45° tan 30°

1 34

(U3+D(W/3+1)_4+42 J3_

B S VOV TS ) R A o

%Y. 2. Find the value of tan 15°
tan lbﬂ= tan (450 300) tan 45 —tan 30

1+tan 45° tan 30°

1-1 J3—-1
= '73 — V3 _J3-1_  (y3=12
TTU3%1 B (V3+1(v3-1)
1+1x— 43 =3
4—2J3

=4=2J3 o 3.

2
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Ty, 8. Find the value of sin {A—B), when sin A=g and

5
fin B= ]-3'
sin A=, .. cos A= J1—smZ2A= J1—
= ~’g%=% 5
"t sinB=+%, .. cosB= V1—sinZ= J1—4%
= yits=1%.
«nd, sin (A--B)=sin A cos B—cos A sin B= X }E—4 X ¥

=§3—32=1% \
\
[mém : 2FI U™ cos A=i% G2 cos B=- 11‘_% (‘. ﬁ"
3R] 9% oWE 431TF Al adu aify 1]
®wl. 4. Prove that tan (45 +A)= L+tan A
—tan A

tan 45°+tan A 1+tanA [ tan 45°=1}

tan (45°+ A)= 1-tan45°tan A 1-tan A L

sin® A—sin“s

cos?A—sin® B
[C. U, "a4

®W1. 5. Prove that tan (A4-B) tan (A—B)=

sin (A+48).sin (A—B)
cos (A+8).cos (A—B)

sm’A-—sm B
—g————= ("% f%. 1 e2
" cosZA—sin®B (wz. W ]

&Fy AT =

¥l 6. Show that 5. Qj’i@—éo tan 51°
cos 6° n 6

cos 6°+<in 6°= cos i51°—45°) +sin (51°—45°)
= cos 51° cos 45°+sin 51° sin 45°+sin 51° cos 45°
— cos 51° sin 45’

— (-] _]:— : o c - 1] _]_-__
=cos 51°, J2+sm 51° Jz-i-sxn 51°, ./z cos 51°. N

2 sinste L — 2 sin 51°
=2 sin 51°. 72 /2 sin 51°,
wHFA, cos 6°—sin 6°=cos (51°—45°)—sin (51° - 45°)
~10 1‘ — [+]
=2 cos 51°, 72 2 cos 51°.

. cos6°+sin 6°_ J2 sin 51° _ sin 51° =tan 51°%

cos 6°—sin 3 ~ 2 cos51° cos 51°
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BWi. 7. Prove that cot A—cot 2A= cosec 24,

cot A—cot 2a=C0S A__cos 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

. -5COs A.
sin A sin 24 sin 2A ec 2

®¥.. 8. Prove the identity ( W;@Wﬁ &qid 37 )

2 2 = 2 _7( =3 '
cos?A+cos (A+3)+ cos (A 3) 5 [C.U.’33)
A= cos?A+{cos (A+60°){2 +{cos (A—60°)}2

=c0s*A+(cos A cos 60°—sin A sin €0°)2
+(cos A cos 60°+sin A sin €0°)2

—cos®A+(} cos A— \éB

sin A)2 + (& cos A+- ‘é-sm A2
=cos?A+2(] cos?A+}] sin?a)
=cos?A+} cos?A+3 sin?A=3 cos?A+3 sin%a
=3(cos?A+sin?A)=§ X 1=

B%i. 9. Prove that tan 10°+tan 35°+tan 10° tan 35°=1.

“tan 10°+tan 35°
1—tan 10° tan 35°

- tan 10°4-tan 35°=1—tan 10° tan 35°,
tan 10°+tan 35°+tan 10° tan 35°=1,
B#i. 10. If cos (A+B) sin (C+D)=cos (A—B) sin (c—p),
show that cot A. cot B. cot C=cot b. [C.U.’30)
cos (A+B) sin (C+D)=cos (A—B) sin (C—D),

cos (A+B)_sin (C—D)
cos (A— ~B) sm (c+Do)
cos (A+B)+cos (A—B)_sin (€—D)+sin (c+D)
cos (A+B)—cos (A— E) sin (C~—D)—sin (C+D)
[ By Comp. & Divi. }

=tan (10°+35°)=tan 45°=1,

Oy 2C€0SAcosB _ 2 sin C cos D

—2sinAsmmB —2cosCsinD
Ele. M. (X)—~14
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cos A cos B__sin C cos D
sinA sinB cos C sin D’

’

Or, cot Acot B=tan C cot D=—1 " cot b [ . tan C=——}- »-]
cot C cot C

J.  cot A cot B cot C=cot D,

Bl 11. If sin (A+B)=n sin (A—B) and if nss—1,

show that cot aA="1"1 cot B.
n :

+1
sin (A+B)=n sin (A—B), ,
sin A cos B+cos A sin B=n(sin A cos B—cos A si\h 8),
Or, cos Asin 847 cos A sin B ‘
=n sin A cos B—sin A cos B [ *%1%9% 33w |
-Or, cos AsinB (14n)=sin A cos B (n—1),

cos AsinB_n—1 n—1
Or, ————— or, cct AtanB= - -
'sinAcosB n+l’ v = n+1
1 n—1 n—1
Or, cot AX —-— =22 cot A=""" cot 8.
’ cotB n+1’ n+1l

-

8@\ 12. Show that if an angle « be divided into two
parts so that the ratio of the tangents of the parts is 1, the
difference x between the parts is given by the equation
i—1 . [A U4

sin =277 sin «.
i+1

[ 2 « (#t4F 52 W0 T F3M @ TRATT tangent 53064

_YATS A 0¥, By 2T FI (¥, sin x=i:} sin < AFIY 239
& weeeEy WYy x o eu [y | )
A FY, « (FAHY 99T m 8 n,

tanm_= (1
ANg T BB A1 ean 2D

m—n=x---(2) 9 m+n=x---(3).

tanm__
AT, Al gn«=f20n g =tanm—tann sin «
i+1 tan m.i1 tan m+tan n

tan n
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sin m__sin n
__cos m cos n
" sin m_ sin n

cosm Ccos n
~5in m cos n—cos m sin n

sin m cos n+cos m sin n

.sin(m+n) [ 0 «=m+n]

. sin (m+n)

_sin(m—n) _
= in(m Ty sin (m+n)=sin (m—n)
=gin x.

B9|. 18. If A+B=C, prove that
cos®A+cos?8—2 cos A cos B cos C=sin®%C.
T =cos?A+cos?8—2 cos A cos B cos (A+B)
[ c=a+8]
=cos2A4cos?B—2 cos A cos B X

(cos A cos B—sin A sin B)
=c0s52A +cos2B—2 cos?A cos?B

42 cos A cos Bsin A sin B
=cos?A—cos52A cos?B+cos?B—cos?A cos2B
42 cos A cos B sin A sin B
=c0s52A(1—cos28)+ cos?’B(1 —cos2A)
+2 cos A cos Bsin A sin B
=cos?A sin?B+ cos2B8 sin%A
+2 cos AcosBsin AsinB
=(cos A sin B+cos B sin A)2={sin (A+B)}2=sin%C.
Exercise 2
1. Find the value of (i) sin (—15°), (ii) cot 15",
(iii) tan (—75°).
2. Find the expansion ( fgf$ ) of sin (A—B+C)

3. Find the value of sin 105°+cos 105°4-cos E
4. If sin A=}, cos B=1%, find the value of cos (A+B).
5. If sin B=% and cos A=Y, find the value of sec (A+4B).
6. If tan A=+ and cot B=2%#, find cot (A—B).

Prove the following identities ( steafd @wid 77 ) :—

7. 2 sin(g—6)=c0s 6— /3 sin 6
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g sin(a—8)
' sin Asin B
9. cos Adcos (120°+A)+cos (120°—A)=0. [C. U. ’53:
10. cos (35—6) cos (E-«)—sin (g-—e) sin (’—é-—a()
=sin (0+«)
-11. 2 cos (45" +A) cos (45° — A)=cos2A—sin2A.
x cos 6+sin 6
12. tan (21+6)_cos 6—sin '
g3, .tan (24— f)+tan B
1—tan (2«—§) tan
+14. cos2A+c0s2(120°—A)+cos2(120°+ A)= 3.
16. cos 69°22' cos 9°22'+ cos 80°38’ cos 20°38'=3.
16. cos 356°15 sin 68°15'—cos 51°45’ sin 21°45'=}.
17. sin 38 cos 0—cos 36 sin 6=sin 26.
18. cot 2A+tan A=cosec 2A. [C.U. a7

=cot B—cot A,

=tan 2«.

- S
19. 1 +EP"‘2—A =sec 2A. 20. 9252’0.-':'51513‘96: tan 54°.
tA cos $°—sin Y
21. tan (A+B)+tan (A—B)= sin 2A

1—sin2A—sin2B’
22. sin (m+1)f, sin (m—1)6+cos (m=+1)6. cos (m—110
=cos 26
23. cos 3(¢—6)=sin 6. sin 3(¢46)= cos 6. cos L(é+6"
INZA —sin2 .
SIATHRE 1C. U. 36
cos?A cos?B
__sin?<x—sin*p
25. tan («+45) tan (x—B)= o< —sin?p"
26. tan 27°+tan 18°+tan 18° tan 27°=1.
Simplify :-—

24, tan?A—tan?p=

g7, Sin(A=8B)  sin (8—C) 4 sin (C=A)
sSin AsinB s8n BsinC sinCsin A
28. 1+ ﬁ@_iﬁ‘ff).*. sin (B—c) _ sin (C—A) .
COs AcosB cosBcos C cos Ccos A
29. If sin « sin B—cos « cos B+1=0,
show that 1+cot « tan =0. [C.U. 39
80. If A+B+C=2 and cos A=cos B cos C, show that
tan A=tan B+tan C. [C.U. 42
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31. If tan ﬁ_ﬁlsj‘n“sfr‘l": show that

tan (x—B)=(1—n) tan «. [P. U. '50]

32, If x sin (6+<%)=y sin (6 +8), show that
.y sin B—x sin «
X COs £—3y cos f
33. If A, B, C be the angles of a triangle, show that
sin®?C=cos®A+cos?8+2 cos Acos B cos ¢. [C.U. '30]
[ ¥17 fagras i efH A, B, ¢ 2817 (Fate (x
sin?C=co0s2A+cos?B+2 cos A cos B cos C. ]

34. Prove geometrically the formula
cos (A+B) =cos A cos B —sin A sin 8 where A is an
obtuse angle and B is acute. [C. U, 41}

[ A 93 7R3 Q3 B THIFTY vB1A wiifafeeE @S e
34 (7 cos (A+B)=cos A cos B—sin A sin B ].

Transformation of Products and Sums

gt (aiEa w4 farmiswiay Wi a4t 3fn wettwe
3¢ TR | Wi, ArFEd WAy fAANTAE eITiaR WFIT Ga
ARG O
{7. Transformation of products into sums or differences
QITHCS CIINTA A WYAFCAX ST HQI 1)
(1) +tf @qifas 14 @ 15 auimr 23rs 413
sin A cos B-+cos A sin B=sin (A+B)--+(1)
sin A cos B—cos A cin B= sin (A—B)---(i1)

tan @-

( Cimf ¢f§1 ) 2 sin A cos B=sin 'A+B‘)+sm {A—B)
w1, (i) 2B (i) s =faw o3
2 cos A sin B=sin (A+B)—sin {A—=B).
Berag wAwCEe Moy w531 «FB sine € 4B cosine-wy
=y g5 sines-@y AR 1 wWAITARA 4F FfrS A7 )
(2) g axifqs 14 6 15 =mremy 250 43

cos A cos B —sin A sin B=cos (A+B) - (i‘ii)
cos A cos B+sin A sin B==cos (A— B) -(iv)

( cats aSﬁsn )2 cos A cos B=cos {A+B)+cos (A—8B).
R0, (iv) g8rw (iii) facgis =fext ng
2 sin A sin B=cos (A—B)—cos (A+B).




214 farztimfe

o8 ww q¥f7 ety (i) BB cosines-wy wawArE uif
cosines-97 (TNTAM @3 (ii) g3 sines-w¥ wdwWF IR
cosines 9T WRITARCY A1 ¥ 8 |

w3 513 Aoy @rnteNy 1 A el wz@ (rext w8,

2 sin A cos B=sin (A+B)+sin (A—B)--+(1)

2 cos A sin B=sin (A+B)—sin (A—8)--:(2)

2 cos A cos B=cos (A+B)+cos (A—B)--+(3)

2 sin Asin B= cos (A—B)— cos (A+B)---(4)

(@R : = Aty 3Reia w9 o 78 791 o

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)

7 3302 oaq wabrs eafs difference w3 4733l sum.

Boiga 1. 2 sin 11A cos 5A

=sin (11A45A)4sin (11A—54)
=sin 16A+sin 6A,
®wi&2¢ 2. 2 cos 50 sin 86 =sin (50+86)—sin (56— 86)
- =sin 136—sin (—30)
=sin 136+ sin 36.
BeigaA% 3. 2 cos 75° cos 15°
= cos (75°+15°)+ cos (75°—15°)
=cos 90°+cos 60°=0+3=1.

Swinge 4: 2sin %Q sin 7;

—cos (26 _76\_ 56, 76
—cos(2 2) cos(2+2)
={cos(— 6)— cos €6}=cos 6—cos 66.
18. Transformation of sums or differences into products

( CTMNTH BT fACAHTNCT QUFA WIFTLA &I )

> sin (A+B)=sin A cos B+cos A sin B
@2 sin (A—B)=sin A cos B—cos A sin B

(carst #f211) sin (A+B)+sin (A—B)=2 sin A cos B'-(I'
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O¥Ld, K I A+B=C @R A—B=0D

—C+pD =C—D
TS, A 5= IR 5
«®43 (1) 22T *H& sin C+sin D=2 sin c—-z—to cos &2.9...(1)

w1ajq, . sin (A+B)—sin (A—B)=2 cos A sin B--«(2)
cos (A+B)+cos (A—B)=2 cos A cos B -(3)
«32 cos (A+B)—cos (A—B)
=—{cos (A—B)—cos (A+B)}
= —2 sin A sin B=2 sin A sin (—8)---\4)
(2), (3) 8 (4)-« A & B-93 Wi7 37123 A1®

C+D<' C__P
5 sin "5 (I1)

cos C+cos D=2 cos —C—%_—D cos ;D~- (I
@42 cos C—cos D=2 sin 9_“2!")? sin ":’.2_9 {IV)

€109 @ vifRfF e Ay dcateany | @efF farn wata h ey ode i—

sin C+sin D~ 2 sin C—Z'_D cos 9—;« (D)
sin C—sin D=2 cos C;D sin &P (1)

cos C+ cos D=2 cos C—-‘:;--‘Ecos -2-'—9»--- (1)

cos C—cos D=2 sin © 2 sin D—C---(IV)

2 2
(@845 2 o1a Tafes o 33 (g, 9-—2—9 a1 283 ° 5 C eruig
A FifYate ¥Ry w9 3= oy i—
(i) Sum of two sines=2 sin /g sum) cos (} diff.)
(i) difference of two sines=2 cos (3 sum) sin (3 diff.)
(iii) sum of two cosines=2 cos (3 sum) cos (3 diff.)
(iv) difference of two cosines
=2 sin (§ sum) sin (§ diff. reversed). ]
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8#{€IY 1. sin 89 +sin 66=2 sin 86;69 cos 8.972'_6_

=2 sin 76 cos @.

Beiea™ 2. sin 146 —sin 83=2 cos ]:f‘_Q'ztgfi 1@2':8_9

=2 cos 119 sin 36.

.O%Za% 8. cos 29+cos 50=2 cos R cos 5
- 7_6 35
2 cos cos( 2)
35
=2 cos -—2 cos 5
Bw(xA® 4. cos 75 —cos 15°=2 sin = » ';150 sin 15;7_5°

.=2 sin 45° sin (—30°)
= —2 sin 45° sin 30°

1 . 1_ 1
=—2X- .,/sz'_ 2
Swiwzsiaien 3
B¥. 1. Prove that sin 20° sin 40° sin 60” sin 80°=%.
[P. U. 42}
ave € =sin 20° sin 4o°..*£3. sin 80° [ ©+ sin 60°= -t@]

= :13 sin 20° (2 sin 80° sin 40°)
= 3 §in 20° jcos (87" —40° °+40°
= sin {cos ( 40°) —cos (30°+40°)}
J3 o °
=7 sin 20° {cos 40°—cos 120°%
J3 : it no ] T e o __
=7 sin 20° {cos 40°—(—3} [ " cos 120°=—} ]
= ~"~/3 sin 20° (cos 40°+})

*23 sin 20° cos 40°+ ‘/3 sia 20°
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~/3 x 2 sin 20° cos 40°+-‘é—3 sin 20°

i

fsin (20°-+40°) +sin (20°—40°)} + :éf’ sin 20°

& =5 @l

{sin 60° +sin (—20°)} + ,}/;_3 sin 20°
- _( 3 _sin 2o°)+--’-3 sin 20°

_ 3 J3 o
s m20+8 sin 20°= 16

B%1. 2. Find the value of cos 8)°+cos 49°—cos 20°.

|

I
m'“’ o

-t

27 g Iif%=2 cos 89~'~’2'40 cos 80 ——éiqc——cos 20°

=2 cos 60° cos 20°—cos 20°=2 X } X cos 20°—cos 20°
=cos 20° —cos 20°=0.

B#|. 3. Show that cos 5°—sin 25°=sin 35"

sin 25 =cos (90°—25°),

cos 5°—sin 25°=cos 5°—cos (90°—25°)
5°465° . 65°—5"
- sin T
~=2 sin 35° sin 30°=2 sin 35°x } =:in 35°.

=cos B’ —cos 65°=2 sin

Bw{. 4. Prove that cos?A+cos?(60°+A)+ cos2(60°—A)=4.
2 cos?A=cos?A+ cos?A=cosZA+ 1~ :in%A
= Cos A cos A—sin A sin A+ 1
= cos (A+A)+1=cos 2A+1,
278 «ix9% =3(1+ cos 2A)+3{cos (120°+2A)+ 1}
+3{cos (120°—2A)+1}
= }{3+cos 2A+ cos (120°+2A) 4 cos (120°—2a)}
=334cos 2a+2 cos 120° cos 2A)
=3(3 +cos 2A+2X —§ X cos 2A)
= }(3 +cos 2A—cos 2A)=3.
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® 5. h th sin A—sin B A+B
¥l Show that cosB—cosA <ot 2

2 cos 5_21'_3 sin A;B cos A;—'s
Y= = =cot A¥8,
2sin BYAgin AZB i ATE 2
2 2 2

®¥l. 6. Prove that S0+ sin +sin 26+sin 49+sin 50 _ tan 3y

cos 6 +cos 29+ cos 46+ cos 56

atsop=(8in 56+sin 6)+(sin 49 +sin 20)

(cos 56+ cos )+ (cos 46+ cos 26)

~ 2 sin 36 cos 26+2 sin 36 cos 6
2 cos 39 cos 20+ 2 cos 36 cos 6

— 2 sin 36 (cos 26+cos 6)__sin 36__
"2 cos 39 (cos 26+cos 6) cos 39
. 7. Express
sin (B+C—A)+sin (C+A—B) +sin (A + B—C)—sin (A+B+C;
as the product of three sines.
[ 2ray 32f8 4nca @3z o7 92f AwF edwa g 33 )

@%% 31 =2 sin C cos (B—A)+2 cos (A+B) sin (—¢)
=2 sin C cos (B—A'—2 cos (A+B)sin C
=2 sin € {cos (3—A)—cos (A+8)}
=2 sin C (2 sin B sin A'=4 sin A sin B sin C.

BHY. 8. Express 4 cos « cos # cos ¥ as the sum of fou.
cosines.

&€ 31 =2 cos «.2 cos B cos 7
=2 cos « {cos (B+7)+cos (B—7)}
=2 cos « cos (B+7)+2 cos « cos (f—7)
=cos («+8+7?)+cos (x—B~-?)+cos («+B—7)
+cos (x~pg+7"
,=cos (x+8+7)+cos (B+7r—«)+cos(«+B—7)
+cos (x—B+7).
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®%1. 9. If sin A=m sin B, prove that
A—B_m—1 A+B

tan ———=——> tan——,
2 m+l 2
*;  sin A=m sin B, sin A_ ="
smB 1

sm A—sinB_m-1

s C . & Div. L T = T
omp. & Div. afal sin A+sinB m+1’

A+B A—B

2 cos =5~ sin 2 _m—1 A+B, A—B_m-—1
3}, cot 2L - tan~ =",
2 s A+B A—B m+1 2 2 m+1
sin CoS
2 2
A—B_m—1 1 m—1 A+E
x = e _—
4, tan 2 m+1 A+a m+1 tan 2
cot 2
BHl. 10. NI4T 0 (GG 2E0A (F:31 fAwle ¥
A—R

n
(c_os A+ cos B) (sxp A+§m B) €7 WA VHFE 2 cot” 5

sin A—sin B Cos A—cos B

Foat 47 28 (P.U."331
G A
4 — n
2 cos AtB cos N B " 1 2 sin A-Z'—B ccsA?B
A-zf'e - ¥ A+8 B : A
. A—B . . B
2 cos 5 sin o LZ sin —5— sin 5
d A— B \n
cos '——
et B+ —2 4
sm( 5 )
A__ n
cos ——
(cot e ) + 4 2
—sin AZP
. 2

(oot 25 +(—cor 5
@%d, n 1§ (EIT (even) 23, wza( cot'ié—?) *wfd gatgw

vby (cot '5---8) T¥13, o U €@F AM=2 cot AT
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w3, n 3 feats (odd) T, weq (-—-cotAZ_ B)" W vty

< A—B\" ]
L334 -—(cot T) a7 AT Ty,

TIIMN BYF 2w Itf =0,
B, 11 If sin 6+sin $=a and cos 8+cos ¢=b, show

that tan 7 4-a‘——b2‘
\/ a2+ p*
sin 6+sinp=a, - zsinogi‘?icos 0 t—a)

wlald, " cos 6+cos p=b, .. 2 cos “5 cos -~2—:—~=b-~-(2‘:

<19 (1) e (2)93 ausfa AR a2y 415

6+¢ cos? 6- ¢+4 cos? 6+

2 o ‘29_:?
4 sin ) 5 2 cos >

=a%+b?,

ai, 4cos”9;¢{ n?();d’+cos2 6-2H>} a?+b2,

31, 4 cos? 95"’=a"+b2 [ - Itacfeny worg Seotraf =1, ';

—_— 2 2
cos? %_(_ﬁ.-_:a_‘:-b‘ .-....(3)
sin? 0 7% 1 cos? ogd’
a?+b? _4—g2—p?
== — e T - setess (
1-22 : A

%4, (407 3 fent oisr sf3g) (1e

tan? 0% 4 -a’-—b’x 4 _4—a®—b2
2

4~ TaiypE a?+b2

—d__ 4—a’~h"
tan "—2—-—:I: a3+b2

¥l 12, If X

at
tan (64+«) tan (6+ﬁ) tan (6+J’)’ prove tha

:+;’ sin? (« — B)+3’+zsms (8— 7)+g_-k_;r Sin® (7 —<)=0,
[ Pat.’45 ]
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%G %% g¥CS A i‘ tan (6+)  (qy

n
[\
[

tan (6+58)
y_tan (6+6)
z tan (6+7) (2)
. Z_tan (647
R ©+x) (3).

<74 (1) 28TS comp, & div. F{7] *1¥

sin (044) | sin (6+58)
x+y_ tan (6+«)+tan (6+8)_cos (6+«)  cos (6+8)

x—y tan (6+«)—tan (6+p) s (6+<)_sin (6+56)
cos (6+«) cos (6+5)

_8in (8+«) cos (A+p)+cos (0+«) sin (A+48)
sin (0+«) cos (64 B)—cos (6+%) sin (6+6)

_sin {8+ «)+(o+ )} _sin (20+« +8)
sin {(6+«) — (a4 8)} sin (x— B)

_sin (204« +5).sin («—4)
sin® (< —p)

[ 717 @ 23CF sin (< —B) Wil o4 ¥ ]
ztz sin2(« —p)=sin (20 +« +8). sin (x—§)

=}{cos (20+28)—cos (26 + 2«)}--+(4)

w53 (2) 2B i i—i‘z’ sin2(f—7)
=3{cos (26 +27)~—cos (25+28)}--+(5)
9 (3) 2B i ‘Z’—_'t_{ sin?(y—a«)
= }{cos (20+2«)—cos (26+27)}--(6)
@wq (4), (5), (6) catst a1 A1
2¥% =3 X {0}=0.
Exercise 3

Express the following as a sum or difference :—
| crisTa | SHIATHAFLA @31 372 ]

1. 2 sin 50 cos 26 2. 2 cos 76 sin 80

3. cos 5-9 cos—— 4. 2sin 3Asin (A+8B)
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Express in the form of a product ( @4sa FA AFM F7 2 )-
5. sin 80°+sin 40° 6. sin 390 —sin 70
7. cos 7A+cos 3A 8. cos 76—cos 99

Find the value of :—
9. cos 20°+cos 100°4cos 140°

10. sin 78°—sin 18°4cos 132°4-cos x

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 ( wcsfafF 2t 33 : )—

sin 6+sin« _ (6+«) .

4 SImMOTSIDA
1 cos 9+4cos «

sin 260 +sin 36 _ 6
18, Cos 26—cos 39 °°F 2

16. cos (36‘—9) +cos (g+(-)): W3 cos 6
17. sin 6 sin (g—o) sin (g-l» 0)=;} sin 33

cos (2A—38)+cos 38_ ot A

18 Gin (2A—3B)+sin 38

19. cos 95°+cos 25°= 712 (cos 10°+sin 10°)
2x

20. cos 6+cos (~3—+6)+cos %’E-—G)———O

cos 10°—sin 10°
cos 10°+sin 10°

22, sin?560 —sin®36=sin 86 sin 26
o3 €Os(A+B)—2 cos A+cos (A—B) _

21. =tan 35°

sin (A+8)—2 sin A+sin (A—B) 0L A
24. cos 10’—sin 40°=sin 20°
95 Sin 7A—sin 3A—sin 5A+sin A —tan 2A

cos 7A+cos 3A —cos 5A—cos A



26.

27.
28.

29,
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in2 in2( 2" in2(2®—g\..3

sin® -+sin (3 +e)+sm (§ 9)-.2

4 cos 6 cos (120°+6) cos (120°—g)=cos 36
cos A+ cos B+cos C+cos (A+B-+C)

B+C C+A A+B

=4 cos 5~ COS ~5— cos 5 [A. U. '45]

Express sin 2A+sin 2B+sin 2C~sin 2(A+B+C) as

the product of three sines ( f¥af} sineqy wwazr &Fi4 7 )

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 3 (A+8). {P. U. '36]
Express sin (B4 C—A)+sin (C+A—B)+sin (A+B—C)
—sin (A+B+C) as the product of three sines.

If cos A=Fk cos B, show that

cot J(A+B)= lz+_:} tan 3(B—A).

If cos A+cosB=1% and sin A+sin B=}, find the

value of tan $(A+B).

35.

36.

37.

38.

sin A+sin 3A+sin 5A+sin 7A
cos A+cos 3A+cos 5A+cos 7A°

If sin «+sin #=3% and cos «+cos 8=},
show that tan ¥(<+8)=3.

1f sin A+sinB=a, and cos A+4cos B=b, find the

Simplify ° [A, U. '48]

value of cot /-\_%_B_‘
If x cos «+y sin «=k=x cos f+y sin B, prove that
x _ v - k

cos Jx+B) sin H«+p) cos Jx—p)



Multiple Angles
(afres (Fra)

19. 2A GBI (FIMIYAIS ( Trigonometrical ratios of
angle 24 )

A @193 wfreF (multiple ) 24 (¥4, 134 24 (FAB
s fUad | woRA 3A, 4A @5T @Fiqafms sfies (3
WIRA | A SfISF IR (FMENS Ay www wieAls.
F31 TR | \

(@) *ff ewifis eqaftg 8, A € B3I (¥ (FH Wi
sin (A+B)=sin A cos B+ cos A sin B @32
cos (A+B)=cos A cos B—sin A sin 8.

G 2oy TEHBTS B=A ¢fRy] AT

sin 2A=sin A cos A+cos A sin A=2 sin A cos A---(1)

w13tz R’y Tafce sB=a ¢f3zy =13

cOs 2A=c0s A. COs A—sin A. sin A=c0s? A—sin? A-+ (2)

=c0s?A—(1—cos?A)=2 cosZA—1+:+(3)

[ w931 (2) 28c® ]=(1 ~sin?A)—sin?A=1=2 sinZA---(4).

W€, cos 2A=cos’A—sin?A=2 cos?A—1=1—2 sin2a
wea |

WG 2 (3) e (4) RS AwiTI 3R AL

1+cos 2A=2 cos?A--+(5), 9& 1—cos 2A=2 sin%A-(6)

1—cos2A_2 sin®A_
"14+cos 2A 2 cos?A

_tanAttans
(b) ~ftd @ifIs QIR ¥ tan (A+E)=y 2 TR

TG tan2A.

A cot B—
132 cot (A_"_B)__:_CEE__C_@__‘J

cotB+cot A
AW @YY TIBCS B=A BT AT
tan 2A— 2 tan A (7)

1—tan®A
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w1317 Wy waftrs B=A yfaw) =12

—cot’A—1
cot 2A 5 cot A (8)

[WRT s A 6B-97 (1 Fta W7 iy waefd ( addition
formule ) sErw@ fAx I @ific geatr & wref ol wg
B3 T efe A-93 @ (I A Fiw B 1 ]

20. 8A CFITHT (FUYAUIS ( Trigonometrical ratios of
ﬂngle 3A )‘

e SERCEIE R 4

(i) sin 3A=sin \2A+ A)=sin 2A cos A+cos 24 sin A
=2 sin A cos A. cos A+(1—2 sin?A). sin A
=2 sin A cos2A+sin A—2 sin®A
=2 sin A (1—sin2A)+sin A—2 sin3A
=2 sin A—2 sin®A4sin A—2 sin®A
= 3 sin A—4 sin3A,

®®.43, sin 3A=23 sin A— 4 sin?A.

(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—cos?A) cos A
=4 cos?A—3 cos A.

wE 43, cos 3A=4 cos®A—38 cos A.

Hﬁ!} ¢ Tty WY1 7 ¢T sin 3A 31 cos 3a fadiaz a3
cos 2AS7 I IAECS gBANE, F% cos 2A43 W19 2 cos?a—1
12 1—2 sin?A 328 TS ANT | W39 By (F i Wl wiEcs
w¥17 iz (9 33T 99 W 3R @, sinews i afilzr o
cos 2A4Y sine fal WA @’ cosinewy Wi fo. 137 87 cos CAc
cosine frut qAfE 2918t 2w 1 ]

(iii) tan 3A=tan (2a+a)= AR 2ATtan A

l—tan 2A tan A

2 tan A 2 tan A+tan A—tan3A

B tan A
1—tan1A+ _ 1—rtanZ3A
2 tan A 1—tan®A—2 1an®aA
— 2B A tan A
11 tan®a 1—tan®A

3 tan A—tan’A
R mteaand 2 .
1—3 tan®A

Elc. M. (X)—15
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(ivi sin 2A 8 cos 2AT¥ tan AS3 WIF1F Hei= | [C. U. '31]
2 sin A cos A
sin®A+ cos?A

[ o sin?A +cos?A=1]

sin 2a=2 sin A cos A=

2sinAcosA
_ cos2A

sin?A , cosZa
ci»2A  cos®a

[ 12 & gaLF cos?A wia1 ol #fiw )

- 2 tan A
1+tan2a’
GWOFH A HAfY 2 sin 2A=2 sin A cos A
—oSin A
cos A

.cos2A=2 tan A, cos2A

1 _2tan A

=2 tan A, = .
sec’A l+tan®A

2
cos 2A =cos?A—sin?A=cos?A—cos?A. S’-'E?Pi
CO3“A
1-tan’a_l—tan’a
secZA 1+tan?A’
| ®RaF 3 BN TS ARfHS A WY A- 03 24
T (31T STF  (FIH® FNFANUIRMA A BT (FIAITALS

&3 33 AT @ 493 2R vaef faay aaisNe i |

Betgzciaiai 4

=co0s2A (| —tan2?A)=

®%). 1. Express cos 45 in terms of sin ¢
[ cos 41 sin 6 WAl AFi™ 331 ]
cos 40=co0s 2(26)=1—2 5in?26=1 -2(sin 29)2
=1—-2(2 >in ¢ cos 6)2=1—8 sin?0 cos29
=1 -8 sin%9(1 —sin%6) =1 —8 sin%9+8 sin*6.
B#1. 2. If sin A=, find the value of cos 2a.
cos 2A=1—=2sin’A=1-2X s =7;.
®¥. 8. Find tan A, when cos 24 =54,

1-tan%A . 1-tan2A_25

cos 2a= s . Tl
1+tan2A 1+tan?a 21
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2 __49
2tan?A 1

3y, tan?A=jly, .. tan A=},

( Comp. & Div. 31 ),

B¥. 4. If cos A=%, find the value of sin 3A.

cos A=§, .. sin A= .1 —cos? A= V13§

= JP =%
4%, sin 3A=3 sin A—4 sin®A=3x §—4(})3
=3—isf=1
B«1. 5. Prove that cos2(45°—@)—sin? (45’ —6) =sin 2.
AN ®=cos?A—sin®A [ A=45"—g ¥f371 ]
=cos 2A=cos 2 (45°—@)=cos (90°—29)=sin 26.
87| 6. Show that sin 80=8 sin 6 cos 6 cos 20 cos 46.
AT =sin 89=sin 2(49)=2 sin 49 cos 49
=2.2 sin 26 cos 26. cos 46 [.° sin 40=2 sin 29 cos 26]
=2.2 2sin 8 cos 0 cos 26 cos 49
[ sin28=2:in6cosg]

=8 sin 6 cos 6 cos 29 cos 46.
B¥1. 7. Prove that cos®A+sin“A=1-—3 sin®A cos?a

=11143 cos? 24\

= (cos?A)® +(sin%A)3
=(cos2A+sin2A) cos*A—cos?A sin?A+sin*a)
=(cos*A—sin?A cos?A-+sin%A.

[ cos?Aa+sin?a=1]

= (cos?A+sin?A)2—3 sin®A cos?A
=1—3 sin®A cos?A. [ @xifys 234 ]
=1-3%(L,sin2A)? [ sin2A=2sinAcosA |
=]1—3%sin22A=1—§ (1—cos? 2a'=14} cos? 2A
=1 (1438 cos? 2A).

B7i. 8. Show that cot §—tan 6=2 cot 2¢.

[P g 2 ___1
AT =cot 6— L =Cot?8—1_o cot?6

. =2 cot 20.
cot 0 cot 9 2coto
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1—cos 26+sin 26_
9. P '38
S, rove that 1T cos 205 5in 26 =tan 6. [C.U. '38

(1—cos 26)+sin 26
(1+ cos 26)+sm 26
2
§—§£~§$§%‘,}§§ [ ==uen 19, 7@ 596 ]

. 25in?6+2 sin  cos 0__2 sin 6 (sin 6+cos §)_sin 6

2 cos29+2sin 6 cos 6 2 cos O (cos 6+smn 6) cos 6
=tan 0.

Bwl. 10. If tan 6=$, find the value of x sin26+3y t\.os 26.
[B. H. U. 40>

IRAT=

tan =% .. M=f, S, ysin 6=x cos 6.
y cos 6 ¥
@md, x sin 26-+y cos 26=2, x sin 6 cos 6+ (1—2 sin%¢
=2 sin 6. x cos 64y (1—2 sin2¢
=2 sin @, y sin 6+3 (1—2 sin’g
=2y sin?0+4+3(1—2 sin%p,=

sec8A 1_tan 8aA .
®¥. 11, Prove that = 1= [B.H.U. 57

v

e |
_cosB8A "~ 1—cos BA,, cosda
TR ! cos 8A l—cos4A

cos 4A
2 sin® 4A. cos 4A

" cos 8A. 2 sin? 2A
__2sin 4A cos 4AXsin 4A_sin 8A  sin 4A

cos €A. 2sin® 24 cos 8A” 2 sin? 2A
—tan 8ax2 S}I}__Z_ﬁ_;:_qs 2A_ tan 8ax 505 2A
2 sin* 2A sin 2A

1 _tan 8a
tan 2A tan 2A'
®¥l. 12. Prove that tan 3A—tan 2A—tan A
=tan 3A tan 2A tan /»
F{x¥=tan (2A+A)—tan 2A— tan A
_ tan 2A+tan A

1—tan 2A tan A

=tan 8A cot 2A=tan SAX ———

—tan 2A—tan A
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_tan 2A+tan A—tan 2A—tan A+tan 2A+tan Al tan 2A tan A
- 1—tan 2A tan A
tan 2A+tan A

"1 tan 2A tan A

. tan 2A tan A=tan 3A tan 2A tan A,

B¥. 13. Show that cos20+cos? (x+5)
—2 cos « cos 8 cos («+0) is independent of 6. [P.U. 46]
[ @miq 37 ¢q BT ews At o g ]

#¥% ™ =cos26+(cos « cos 8—sin « sin )2
—2 cos 4 cos 8 (cos x cos 8—sin < sin )
=cos?9+4cos2« cos20+5sin2« sin26 —2 cos « cos @ sin « sin 8
—2 cos?« cos?6+2 cos « cos 9 sin « sin 6§

=c0s20—cos?x cos29+sin2« sin?9

== 05260 — c0s?0(1—sin2?«) +sin24(1—cos?6)
=c0s28—cos24+cos?0 sin®x+sin2« —cos?3 sin2«
=sin?«, 8z 6 f33C™ |

B¥l. 14. Prove that tgnnzee

=(1+sec 26)(1+sec 220)(1+sec 236) «-(1+sec 276).

- 1 _q4 1 _q4lttan?
1+sec 20‘1+cos21_1+1—_tan"0 1 1—tan?6
1+tan® ¢
—1—tan®+1+tan?6_ 2
1—tan20 1—tan2s

ToT o3 tan 0 €71 94 IFE 12

tan 8 (14 sec 29)-—~‘2—t:a—196—tan 29,

Wy W9 I UY €  tan 26. (1+sec 228)=tan 2%,
tan 220(1+sec 239)=tan 238,-+++ , @as tan 2""18{1+sec 29)
~tan 2"0.

tan 8(1+sec 27)(1+4sec 226)(1 +sec 230)---(1+sec 2"¢)
=tan 2",

t?:: 2ao"(l+sec 20)(1 +sec 226)(L+sec 226)++«(1+sec 2"6).
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Exercise 4
1. If cot A=3, find tan 2a,
2. If sec =3, find the value of cos 36.
3. If sin 2A="28, find tan A.

cos 3A
cos A

(ii) Express sin 2A and cos 2A in terms of tan A. [C.1U. 31
[ sin 2A '8 cos 2AT% tan A %3] &Fi% 37 ] .
Prove the following identities ( fqtyy Wiy ef @wiq 33 !

4. (i) Simplify sin 3A cosec A-

5 _sin 29

_smeh 6.
l—cos 28 cat
6. cot 2A-+tan A= cosec 2A, [C.U. 47"
7. cos*A—sin*A=cos 2A. 8. 1+tan®A_ =sec 2A.
1—tan?A
cos 26 _ (Jr- )
9. 1—sin 26 cot 4 o
10. cot A+4cot (€0°+ A1+ cot (120°+ A1=3 cot 3A.
[ Pat. 45

11, €0s30+8in30_; 45 gn2s,

cos @=—sin 8

12. sin3A+sin® (120°+A)+sin® (240°+A)= —} sin 3A.
[P.U, 39"
12. (a) 4 (cos'20°+sin® 10°)— 3(cos 20°+sin 10°).

n n
13. tan (a+9)—tan (a—-o)=2 tan 29.

14. cos3A cos 3A+sin3A sin 3A==cos32a. [P.U. 39, 43’
15 sin A+sin 2A+sin 4A+sin 5A

cos A+cos 2A+ cos 4A+ cos 5A =tan 3A.
2 of a7 2 ( _*_3 "t
16. cos®A+cos (A+3)+cos A 3) 5 [C.U. 45,
17. cos 39 sin 26— cos 46 sin 6=—2" 26
cosec 6

18. 2 cosec 2A=tan A+cot A. [B.H.U. 48]
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4 sin®0 cos 3944 cos?6 sin 3¢=3 sin 4.

[ Hints : 4 sin®6=3 sin 6—sin 36, «32

20,

21,

22.

23.

24.

25.

26.

27.

28,

29.

39.

4 cos?t=23 cos 64 cos 36 ]
sin fA+39\+sm("A+B)

sin 2A4 sin 23 =2 cos (A4B). A, U. 47}
cos 4x—cos 4y=28(cos x— cos 3" cos x+ cos ¥} X
{cos x—sin 3 )(cos x+sin 3. {P.U. '36]
sin 4 (1—cos 2A)_ .
cos (A (1—cos 44)

1 1

- - = cot 24,
tan 3<—tan < cot 3<— cot «

If 2 tan =3 tan f, show that tan (x—/\- "' 2'{—;,) .
5- cos 2B
(C.U. 46, P.U. 471

Find the value of cos26+cos?(120°~ 81+ cos 1 120°+¢).

1- ran*«
2 .
If tan 6==sec 2%, prove that sin 29= 14 tani«
(P. U. 40]
_3cos 261
If « and f are acute angles and cos 2<= 3. cos 2’
show that tan <= /2 tan f. [C.U. 41]
If tan 6=13 and tan ¢=1}, show that co- 29=:+in 4¢.
LA U EC]

If 6= 2—"—3—1, prove that

2" cos 0 cos 26 cos 226---cos 2"~ 1= 1,

2 cos 2" B+l
2cos6+1

(2 cos 228—1}-+(2 cos 2"~ 1p—1\

Prove that -2 cos 8~ 12 cos 26— 1. X



Submultiple Angles
[ =Y ¢F14 ]

@i 93l ety 3 T} W'-tw & FNHT WA
{ Submultiple angle ) a7 {!H (S aL] Eiﬁ A (TR

wi>

Submultiple angles.

21, efaes cFteefd Asus wivg fauag vaef ouid fanfy :—
(1) sin 2A=2 sin A cos A \

:2) cos 2A =cos?A—sinA=2 cos’A-- 1=1-2 :sin%a ;
[ 14cos 2a=2 cos2A ; 1--cos 2A=2 sin%A ]

(3v tan 2A- 2tan A
1=tan?a

@t o3 (I W @ fGee ol Sz raef
LE e RELR LIS

«wd, @ TIAGATS A-a7 WA g T | TN 24 43 A4 2 .g
T A B wia Gy yuef o8 —

(1" sin A=2 sin Acos 2.

272

‘21 co8 A=cos? g——sm?2 2cos*»2—»1:1~2 sin? g

= 2 A g =2 in? A

[1+COSA 2 cos 2.1 cos A=2 :In 2]
2tang

‘3) tan A=

oA
1—tan2’
an®;

22. 977 catd Hery od farn: R v e xS o :—
'4) sin 3A=3 sin A —4 sin3A

(5) cos3a=4 cos®A—3 cos A

3 tan A—tan3a
(6) tan 3A-~ 1=5 tan®A
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cota a3 e wF @3 (Frerr Fo7 o9 XA Baczy @
e Rt s RELR LN

4w @ 7T AfTS A 9T WA g Aty (IR 3a97 wA 3.3
A AT ) HE i—

(4) sin A=13 sin 3—4 sm"%
’ = RA.‘ é
(5) cos A=4 cos 3 3cos3
S tan%~tan“§
{6) tan Az mm——————.
1-$ tan2~3
L _‘_»2 th
wgwE: (0 0 sin2A= 1¥tan%a
2 tmg
A 8% R4 4 «mi!n A{E sin A~ —
l-i—tan2
2
1—tan2??
. 1—tan?A . 2
f . e I e | . co A= '
di) o cos 2A 1+tan®A ° 1+tan?h
2

235. cos A i1 g T catdtgeits fada )

1—cos A=2 sin"‘g sm12 =3(1—cos A).
in AL /1—cos A
sin 5 + N (i)

.

=iy, o l+cosA 2 cosgg. S c:os2 =3(1+4cos A),

cosg= + VI(1 cos A)-(ii)
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. A
sin T
wIQI, tan g:—: _‘%J- + 1 TCOS AL . (ii1)

Cosg 1+cos A

[ «¥d w947 wHAIafA sores 4T 331 AR 1]
24, Ambiguity of signs ( 5% swi% wfas3e! ) |

BAIT 23 WHEH (FA S1H (7 cos A ¢ WA tECS sin &

o>

cos gm g} At ey AT @ wiq @6 AT @ Fir ﬁ‘ﬁ‘!?

foxye | a¥a o¥f 217 ety v eqiy 3134 ¥ ¢, aff (32 cos A%
A @A AME, 3% A ww Wi Iy WAl A1 F, ST A

TN g'sae a3f} wt4-d eBrT A | F @ WAy

Fld « 441 T, A A~ 2nn -« TELA ( @A n (2 (IR oo

w®47, tin & & cos gﬂ Afa fodg 311317 ©F WRR) @FS= %

“

sin }(2nx+4a) € cos L2rmt« a3 aia fudy afReefed

. . X
&WL, sin }12nx+ <) =sin (nn:h;)

~

. < .o« .
=sin nx cos :2-:tcos nx sin 24 sin

-

#1349, sin ».7=0 93 cos nr==+1,

w1313, cos 3(2nx+=)=cos (nnj-;)

< . .« <
== COS NX CO3 éiFsm na sin 2=icos 5

w0y, 3% A AT W B @A A AF R (FA ccs A

A
2

wiq 1ff A93 wiae Gl «itE, fFal AT W3 A (W

w1 A 4ieE, S sin 2 e cos 293 g2 8 313w w17 w¥ea

450° 8 540°<z wtyy ¥eyify ) wiadl «AitF, < sing 3] cos %ﬁi
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7 FwTF A ANIF ¥R, 7 Ry =iz 3T wRewrey
{ ambiguity ) 9tF a1 | VAT Bei (31T 41t ( quadranta ) waf7e
wi1 98T Was Beiq sign e fafid gqea |

TwiEae | cos 330°- *’3 %W sin 165° @ cos 165°a¢ 11w
g 791

sin 165°=¢_\/§.—T__5_65 B0°_, /L (1_“)
-_i_\/12 ~/3 \/1 =23

S /1 (J3 1)_ V3-1

+ SR
wiata, cos 165°=— + ~3(1+cos 330°- + \/f—(—ﬁi‘i);
-+ «/34;1.
2v2

@md, 165° catd {BT #Atek ( quadrarte ) wafs 3@y Toiz
sine ¥7{9F WA cosine Ad{TF ¥¥TA |

sin 165°= “/3", 1 932 cos 165°=:-- V3+1

242"
26. sin A W% sin 5 @ cos ~eF Ai% fady |
sin? g+ cos”'fé‘:lm TR ¥

e 2 Si“g Cosg=sin A ei2)

(1) e (2) cais 3Rzt =B

A A\? .
(sm2+cos 2—) =1+4sin A,

sin g+cosg=f SIS A e(3)

w17, (1) e8rs \2) facats Ffewt ¥

. A A)"" .
sint—cos. ) —1—sin A,
( 2 2

sin g—cosg'::t N1—sin A-reee-(4)



(Z__E) UISF =

(Z Z) urs soa+\ —Z) S0J 2U UIS =

[ I_=l+:u3(t—) ... ] \)r,_;‘+“w) u!s:
{* Lus(T—)+2(T+ W) uts={ry(T—)+ x}§ urs  -°
THWZ=% b Jok ‘B2 [kl &l dlblb] u Wk (1)

[ TF =xw s02kp g=2Ww Urs ", ] Eu;s:p:

)_Z; uls yuw so:+§ SOD W ugs:(\s-} xw) aiIs ==
(4 - ..
{,-..,,‘-,(1—)+sw}ugs = (T — )+ xu}f uis -,
W =U b ek ‘BA Lkl Skl D8 ¥ Ak (I) p2hb

(1) +xult soozg s05-

e {vu(t—)+xu}%uzs=§ urs usak *,iT—)+ U=V brek

Ul oRllk kiZk Sifl BpR)-klk 5 e b ke | bk 9252 ]
bl kle) £) @Ldk BhR-kk go® LV 2R Sk [l [kla &)
Gl Bkle ble) V Bl ‘@b lkla lelk b5-V UIS Mikieb &) bk

P RQ ek LI bv% SOD b g Uls Rl bl ke

g0 br-v Us 20 Bk L) 2232 g% & (9) & () bblka

\

\ ‘'sugis yo £nfiquy gy
(9) -+ YUIS—TA §2 v US4 T fq:.—:% £0)
Bl LBEI® ll8b) (p) 2222 () b2bEN

() ¥ UB—Tp §7F v ursh Tp fF =

Vus—Tp Fyus+Ip F=Cuisg
ils 1BBJ® kiR (1) ® (€) ‘b2tub

Dikjbloon] 9¢€c
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w9 A I W, (I sin- 9T AT wiH] FE 92 A
wYTN WY R W A1 1T sin Saw BfafE w1 etvew) i |

wTH (FY1 T (T, WZFA oW
(” “),Wﬁ\ cos Aame  mifaf wim

A <
cosz=ckcos; Al £cos{,—5 4
oheut Tty |
in & Al of 1 G Ayl A
«¥ (¥4, sin 5+ cos ~2( —5 sin 3+ o cosz)
F= I3 6 ! .. <1 E.:_, ’:.__.l_
v2 ~m(2+4) [ sing=cos \,2},

. A2 sin (g+Z)=sin%‘+cos %=:!—_ V1+sin A
AL cos ’5)

. A A_ __]_; .
13§93, sin 5 oS 5 42( N7 sin 5 72 5
_ . (A =
= , 2 sin (é—zl)'
N2 sin (é——j)= sin A—cos A=+ ~1=sin A,
2 4 2 T2

. (A, X (A
w43, uF A @iFl 9iTF, I sin (2+Z) @ sin ('2——-4)!34
sign ( 419% 3 Adigy ) faffdetcd wial @71 04 sign W9U% W13

@19 w57 T A1 |
tan A §i% tan 27 W& faedm )

27, 5
2 tan g

73 g8 AT tan A= R
lbtan22

tan A—tan A tan“§= 2 tang ( 2y s4q q11),
3, tan A tan’g+2 tan g-—tan A=0, ¥@ «BF ferm

w34, 9¥ AR wiat 3R AE,
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—2+ /(2)2—(4 tan A)X(—tan A}

tan A=
2

2 tan A
_ T2+ J4+4t t;;-; —242 J/1+tan%A
2tin A 2 tan A
v1+tanZA

tan A
[ ft wmirefars sign-97 w3931 ( ambiguity ) Aww @
& (YT 22N, QYA e SiR] gl | )
28. 18°, 36°, 64", 72° (oltqa (FIA®AS fady )
(1Y a9, A=18", T3 54=90", .. 24=90°—3A,
sin 2A=sin (90'—3A1=cos 3A-=4 cos®A—3 cos A,
3, 2 sin A cos A =cos A4 cos2A—3),
«®d, 0 A-18 . cos Am0,
2 sin A=4 cos?A—3=4(1 —sin?A)—3=1—4sin2%A,
31, 4 sin?A+2 sin A—1=0.
—2+J27 -dxax—1 - 2F J4+16
2x4 8
42 y5_ 4 J/5—1
8 4 ’
QYR A 938 v F1q AT} sin A €ATTE, TIFE BoAcy AG WA
8083 Wy (3N A1 BT o IS e¥ra
sin 18°=1( J/5—1..

sin A

={3{3, cos 18°=+ JF—SETTSOZ\/I—"( J2_1)2
\/10-!-2 NE —1J10+2 0.

{ii) cos 86°=cos 2.18"- 1--2 sin®1&°

—1 ox072M5_
=1 2% ic 1 N541).

sin 36°= J1—cos? 36°= V1- {4 ( V/5+1)2
= JI-;(6+2 y5)=} v10—2 /5.
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i) 547 ca14 36° Ity 3w e Al
sin 5+’ =cos 36°=}( /5+1)

41 cos 54’=sin 36°=] J10 -2 /5.

V) 72° ¢t 187 CAfEAd o3F e
sin 72°=cos 18’=} /10 + 2 ./5,

4% cos 712°=sin 18"=}( /5—1).

Brtgcta=i 6
®¥i. 1. Find sin 15° and cos 15°.
cos 15°+sin 15" =+ J/1+5i0 30°= J1+4= Vi1
cos 15°—sin 15°=+ /1 —sin 37 = JI=1= J3-(i)
1) 8 (11 cato 3fawl =418 2 cos 15°= \/34— /1 J3+1

2 J2
J3 41
cos 156°= > 7
1) RRCS (1i) facats FRa1 A 2 sin 15° = ,‘/ NG L_ :/_3_2_1
sin 15" = ‘/3le
i in X x
891 2. Find sin 8 and cos 8'

sin '8-3“1 22}’ =+ /L1 —cos 45 l~~/1(1_.__

=\/1/~/2 —1) \/1x2__:/_2_9./2 J2.

o e _ i1, T
<05 = =cos 22)°=+ V(1 +cos 45 1= \/2(14.75

=32+ N2
1. 3. Show that cos 7°30'=3}( 2+ V3—1: V2 F J2.

[ Pat. "33 ]
7730 x2=15°;

2 ¢0s27°30 ==14cos 15°=1+ ”3+1 2vet J3tl

v2 2y2
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cos27°30'= 2_12_4‘*':/ '531:’;1 =344+ J6+ J2)

[ W2 w131 73 e 2303 o 3fqy°
wialg, 3(V2+ V3—1) v2F /24

— (642 6—2 v2—2 y3)2+ V2)
=33+ J6— 2— J3)2+ v2)=}4+ J6+ V2O
cos? 7°30'={} 2+ V3—1 J2F J2)2
cos 7°30'=1}( w2+ J3—1) V2F /2.

&¥l. 4. Find the ratios of 3° and multiples of 3°

sin 3°=sin (18°—15°)=sin 18° cos 15°—cos 18° sin 15°

=1(J5— 1)“/3+——lv10+2J5xJ3 5
=1(J5-1). ~/6+~/2 1.2 JSFUSsxAL3

) 42
=1%( ¥5—1) ~/6+ V2) = V3-1U 5+ Y5
cos 3°=cos (18°—15")=cos 18° cos 15°+sin 18" sin 15°

—1 V1042 J5x ~/3"‘1+u./d 1)x 31

2402
=3 W5+ O 3+ 15 (/5—1) JE6—

N 2)
WY : « i 3%, 15°, 18°, 30°, 36°, 45° R (I tmiie®
eite¥1 farsirg afaat Bzitra Ateitey 3° (Fitdz (v (Fia el i
FiNytoalae wiql 713 | #1394, 6°== 36"
12°=30°—18°; 21°=26°—15° ; BwJifF |
33 «ffeF ff 45° wetw 9 €@, W oEn PRI @
{ complement ) 45° w4w (v1F %¥er, Uk @ YIT IR

FitEs e 45° o Jeee 33 elMew airefiic
cFtEtT el wial w18 |

—-30°; 9°=45"-36"

®¥1. 5. Show that 1:71_8

2sin? ’ sin
A= 2

6

2

o e
25ingcos§ cosé

=-tan

e
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¥:. 6 Prove that (cos?66°—sin?6°)(cos*48"—5in?12°) = 5.

[C.U.(B.5c)'49 ]
cos 66°=cos (90°—24°)=sin 24°,

+32 cos 48°=cos (90°—42°)=sin 42°,
. @Y% PNTT=(5in?24°—sin? 6°)(sin242° —s5in212°)
=sin (24°+6°)sin(24°—6°)sin(42°412°)sin(42°— 12°)
[~ sin?A—sin?B=sin (A+B}. sin (A—B) |
=sin 30" sin 18° sin 54° sin 30°
=3 M W5—DF(J5+1).1= &( V5+1X V5—1)
=gy X4=1%.
¥¥i. 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° ¥fazy ]
wigltq, ' sin 3A=3 sin A—4 sin*A
sin 60°=3 sin 20°—4 sin?20° [ A =20° 4f3¥ ]
574, 4 (cos?10°+5sin?20°)=4 cos®10°+ 4 sin320°
=cos 30°+3 cos 10°+ 3 sin 20°—sin 60°

——“-/—3~+3Qcos 10°+sin 20°)— "43

=3 (cos 10°+sin 20°).
¥l 8. If cos A=% and cos B=3. find the value of

s 5-518 , A and B being positive acute angles.
cosg=:t Vi1 +cos 6),

COS

= Vil +cos (a—g) [6=a—Bufm]

ERY, cos (A-B)=cos A cos B-+sin A sin B, 98
cos A=%, .. sin A= J1—cos?A
=Ji—3§=3 [~ Awwae]
Ele. M. (X)—16
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@R 0 cosB=§, ~osinB=VI—g5=% [ " B TEFH]
cos (A—B)=§x 3 +§x =3},
A—B =3 7

A cos == JI(1+38)= Vix§3= %JE=3—72-

Bw. 9. If 270°<p<360° and cos 6=13}3, find sing and

Ccos s

2
V6 ¢FM 2707 Set v 37T, T 360° el pwey, |

gwwt 135° st ey, 3% 1807 <ol 3999 |

Yt sin g £a1YF 4R cos g AT gL |

0_ _ 1-—i~mf:os o_ 1+1i5 144 12
9¥q, cos 5~ 5 —\/ A N Y 5

2 sin A—-sin 2A <A
EW" 10. Show that ) SII'TAW—'FS—HTQA =tan 2

e = 2 sin A—2 sin A cos A__ 2 sin A (1—cos A)

2smnA42sinAcios A 2 sin All+cos A)

A
27
1--cos A 2 sin 2 A

T 14+cos A
*e 2 cos2h

8¢, 11  Prove that (cos A+cos B)2+isin A—sin B)2
o A+B
2

¥ =cos2A+cos?B+2 cos A cos B+5in?A +sin?B
—2sin AsinB

=4 cos?

=(cos2A+sin?A)+(cos*B+sin2B)
+2(cos A cos B—sin A sin B)
=1+4+1+42 cos (A+B)==2+2 cos (A+B)

=2{14cos (A+B)}=2%2 cosei'—'z'—?=4 cos? 5_—_;_8.
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BWi. 12. If A=240°, is the statement (efe)

A
2sin 5= &1+sin A= /I—sin A correct? If not, how

must it be modified ( 31 af¥ ww a1 ¢x, wta f¥ «fr$ wfica
2 Q) 7

T A=240°, .. ’2‘=120°, x53N sin A

. A
5 YATYF W cos 5

AT I8 |

sing+cos%‘=+ Nitsina - (D)

A A -
9% sin é—cos§—+ N1—sin Ao 2)

1)+(2) 3R 7 2 sin §= Ji+sin A+ vI=sin A.

W4T, G4 AHQ statement W% Ao, Ty wyAF A 5EH3
vt — 55 9 + 5% 280 we o8ta |
¥#). 13. If sec (¢++)+sec (P—«)=2 sec ¢, prove that

cos = /2 cos X [ Pat 44 ]

2
1 1 _ 2
=75 T TS AR cos (6+%)  cos (¢—=) cos ¢
cos (¢—=«)+cos (¢+«)_ 2
> cos (¢+«) cos (¢p—=«) cos ¢

al 2cospcosa_ 2
> cos?¢—sinZ«  cos ¢’

A, 2 cos®¢—2 sin2«=2 cos?¢ cos «;
], 2 cos?¢—2 cos?¢ cos «=2 sin?«,

2l

A, 2 cos?¢(1—cos «)=2 sin®«,
in2
I, cos?p= _sin?<¢ _1—cos? 2574 = 1+cos «=2 cos? &
1—cos« l—cos« 2°

cos ¢== /2 cos -2

¥w\. 14. If tan A=—§}9—w—c-. prove that one of the
cos B+cos C

A . B C
values of tan - is tan - tan .
2 2 2
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> sec2 A=1+4+tan® A

sin B sin ¢ \2
YT sec?A =1 ( - )
+ cos B+cos C

sin® Bsin? ¢ _ (cos B+cos €)?+sin? B sin® €
(cos B+cos C)? (cos B+ cos C)3

_ (cos B+cos €)?+(1—cos? B)(1—cos? C)
(cos B+cos C)?

o cos? B cos? C+2 cos B cos C+1_ (14 cos B cos C)?

=1+

(cos B+ cos ¢)? (cos B+ cos C)2,
sec A= 1+cos B cos c - cos A= .08 B+ cos C .
cosB+cosC’ l4+cosBcosC

s Comp. & Div &31 412
1—cos A_1+cosBcosC—cosB -cosC
1+cos A 14cosB cos C+cos B+cos G

_(1—cos B)(1—cos C)
" (14cos BY(1+cosc)

2 sin’% 2 sin? g. 2 sin? g sin’—g sin® g

2 cos’g 2 o:os’2 2 cos? g cos“’; cos?® g
® 2 .A—_'; 2 g 2 9 ° é: E g
. tan 3 tan 5an?s o tan2 tan ztanZ
WSO, tan %sa @3 A tang tan ; UL

Exercise 5

1. Find sin 9° and cos 9°,

Prove that cos 15°—sin 15°=—1—-. {B. H. U. "33}

V2
Find the value of cos® 48°—sin?® 12°,
Find the value of cos? 36°+sin? 18§°.
Evaluate ( 19 fAfy 37 ) 2 sin 75° sin 15°.
Show that 116950 5 6
sin 6 2

7. Show that - S9SA _cot 3A+1
l1—sin A cot JA—1"

® ok »
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8. If sin A=g% and sin B=§‘ find the value of sin2 ﬁé—i

A+B . ..
and cos?® ; , the angles A and B being positive acute

angles (A 8 B {F1YF TaTyld ) |
9. Show that cos? 18° sin? 36°+cos 36° sin 18’ =%,
10. Find the value of sin? 72° c0s? 54°—sin 54° cos 72°.

[C.U.(B.Sc) ‘18]
11, If sin «+sin f=a and cos <+cos f=b, find the

vslues of cos («+8) and tan *2 =5
12. If A lies between 450° and 630°, find sin gand cos g—
1. terms of A,
Prcve that :—
13. sec 6-+tan g=tan (3+7) [C. U. 39
4 2 e

14. 4(cos® 25°+ cos® 35°)=3(cos 25°+ cos 35°),
15. tan 6° tan 42° tan 66° tan 78°=1.

A+8 —B8_ 2sinA .
18. tan En +tan 2 = s 7 At cosE {B.H. U. '39]
17. cos }(é—6)—sin 0 sin }(¢+6)=cos 6 cos 3(¢+6).
[C.U.50]

2n 4n 8 14n» )
18. — =1. .H. U.
8. 16 cos 15 cos 5 ~— cos 15 cos s 1 [B. H. U. '47]

1 s ® a3= S 8773
9. cos 8-!-cos 8 + cos 8+cos 5§ 5

[Pat '38; B. H. U. '46]
20. (cos x+cos y)2+(sin x+sin )2=4 cos? }(x—y),
21, If 9= 340", is the statement ( 3{& )

2 sin g== — J1+sin 86— ~1—sin g correct? If not, how must

it be modified (¥ ¥l wa a1 TH, OA F ARaST 3o wa gqea) ?
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22. If A=320° prove that tan Ao—1l+ Jittan® A,
2 tan A

23, If cos g=.COS L —cos B , prove that one value of
1—cos « cos B

6. B .
tan = 5 is tan % 5 cot 5 [Pat. '42]

24. If sin «= — %, and « lies between 180° and 270", find
the values of sin% and cos g [Pat. ’42]

25. Prove that 2 sin g=:i: N1+sin AL ¥1—sin A and

determine which are the correct signs when 270°>A>180°,
[ @3 270°> A>180° »%ter wa fozefa f& g¥ar] [B. H. U.31)

26. If tan 0= 1_:9 ¢ = .&9?1;5
an 5 T tan2, show that cos ¢= 1= o cos 6

[ H. S.'67 ; Pat. '40 ; A. U. 44, '46 |

Ni+esin 3
{Hints : tan g= i
J1—e cos 5
o 1 (1—e) cos’g
’ 2¢ : 9 [¢]
tan 2 (1+e) sin 5
1—tan? ;’. (1—e) cos* S —(1+¢) sin® §
2 4’: _ 26 .26
1+tan 5 (1—e) cos 2+(1+e) sin? 3
1—tan? ¢
“iq{q, cos ¢= ¢ COS ¢z=—+ -» ]
27
1+tan >
27. Show that
sin x=2" cos ¥ cos = cos X cweee cos X sin X

2 22 23 2" an



Trigonometrical Identities
( Trewia )

20 fox 31 wrotfuF (Fd (R wwwyw vy o alEy
(IR MGIW QAT WS A1ey] qiy | farsgs: afy feafs
caldd AR 9% AR (180° 31 A ) 7y, wa B catdalEg
FAPAT BB WET Aoy woq Atey Y| wiwwy
NA ORYT FUF whAlss] 3R B wreweld anid 3RS
%743 *3F @ F=F (Fd3fq ( Complementary and Supple-
mentary angles ) #¥0% 3 %75 fatw w4 zPang, azaff
farwg WI3YF LI |

(1) 1% A+B+Cc=x=180° 23, @7 Boltga 314 (7 (F1x o2fB
LF109 AR TN (FNAT AR F 2R | W[

A+B=180°—C=x—C,B+C=1t0°- A A+4C--180°—B.

w3493, (i) sin(A+B)=sin (*—C)=sin C.

(1) cos (A+B)=cos (x—C)=—co: C
(iit) sin C=sin (A+B)
(iv) cos C= —cos (A+B..

(vl tan (A4+Bi'=tan (®—C)=—tan C
(vi) cot (A+B)= —cot C.

., A B C__ o=ﬂ_ = o (36 @
2 txﬁiz 5+5=90"=5 ¥ (A+B+C 180° 2% 3

=% leyl AW ) w3 2, S 8 gﬂa oI w13 53y my
kol A B—— °—-Q=»x—«9 B (_::. ° A
AT e 73R, wdR” 2+-2-~90 5575 515~
.C A
2+2=90
Cl_ ... C
é’—“cos >

w93, (i) sin (§+ )=sin(;—
C
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(iii) tan (g 2) cor%,
(iv) smg = cos gg- € cos gzsm E’_ztc,
tan ~=cot B—-t(—; , BT )

2

BT 29  WHIRLHA iasﬁ 8 f-amifas guafn fre
AT | AealFg aighoy famy werefd 2atd 331 =Bwie

BrteRetniz 6

¥7. 1. If A+B+C=x prove that
sin 2A4sin 28+sin 2Cc=4 sin A sin B sin C.
[ C.Pre.U. '64; C.U. 33,37 38, '33

Ay w=(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

[ o A+B=180°-c, .. sin(A+B)=siac'
=2 sin € {cos (A—B)+cos ¢}
=2 sin C {cos (A—B)—cos (A+B)}
[ cosc=-—cos (A+B)]
=2 sin C X2 sin A sin B=4 sin A sin B sin C.

¥ 2. If A+B+C=n7, prove that
cos 2A+cos 28+ cos 2C= —4 cos A cos B cos C— 1.
Tt =(cos 2A+cos 28)+cos 2¢
=2 cos (A+B) cos (A—B)+2 cos?’c—1
=—2 cos C cos (A—B)+2 cos2 c—1
[ cos(A+B)=cos (®x—C)=—cosC !
= —2 cos C{cos (A—B)—cos c}—1
= —2 cos C{cos (A—B)+cos (A4+B)—1
[ —cosC=—cos(A+a""
=—2cosCX2 cos Acos B—1
= —4 cos A cos B cos C—1.
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Bw. 8. If A+B+C=180°, show that tan 2A+4tan 28
+tan 2C=tan 2A tan 28 tan 2C.

tan 2A+tan 28
A+aB)=
tan (2A+28) 1—tan 2A tan 28

e, 0 2A4-28+4 2c=360°,

2A+28=360°—2¢c, .. tan (2A+28)=tan :360°—2C)
= —tan 2C.

tan 2A-tan 28
2 - 2c=-= _
T, tan 1—tan 2A tan 28

tan 2A+tan 28= —tan 2C+tan 7A tan 23 tan 2C,
[ 29 @ =17 ]
tan 2A+tan 28-+tan 2C=tan 2A tan 28 tan 2C.

B 4. It A+ B+C=ux, prove that

sin A+}sin B4sin C=14 cos ,: consEE cos8 ¢

2 2
[ C.U.29,'50 ]
¥ =(sin A+sin B)+sin €
= 2 sin '512'13 cos '5—2‘—34,-2 sin g cosg
=2 cos (2: cos A-—é——-‘3+2 sin (2; cos;
[ = %]

=2 cos g( cos ,{\_é-_e_‘_ sin g)
=2 cos g( cos '5—2—:-8+cos %—-E—’)

[ 23]

o A =3 o) o
= X - “=4 cos z co
Zt:os.2 2c:oszcos2 3 sz

M. 6. It A+B+C=m, prove that

o8 A+4c0os E+cos C=1+4 sin g sin - sin

N O

8
g
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9= (cos A+ cos B) +cos C

=2 cos't;——a— cosA—?:—-+1 —~2sin2 €

* 5C=1-—- i 29
[ S cosc=1-2sin 2]

=2 si 9 A._-_E— I3 2 C
51n2cos 5 2 sin 2+1

. ij:_az-.c 0-—.c At_e— c
[ . 5 co o cos 5 smz]

=2sin ( cos —-E-B-—sm g)-{-l

=25in<2:\ coS’.A..é__B. . /\-I'B)_+1

=2 sin 2X2 sin 2— sin +1

—4cin® €in 8 sin ©
<m2 mzsm 2+1

®¥1. 6. If A+B+C=n, prove that

tan A+ tan B+ tan C=tan A tan B tan C. {C.U.:
A+BiC=x, .. A+B=x—c,
tan (A+B)=tan (*—C)= —tan c,

tan A+tan B _ —tan C,
l1—tan Atan B
q, tan A+tanB=—tan C+tan Atan B tan C
[ Ry w7 gt ]

tan A-+tan B-+tan C=tan A tan B tan C.
8w, 7. If A+B+C=a, show that

. A . B . C :  X—A . x—B . x—C
g E =1+ s .
sin 2+sm 2+sm 2—1 4 sin sin s1n

—A . n—B n—
sin ~ - sin 2—c¢

. X
C199U%Y 4 sin 7 3 I

= T A B ,*—C
2 sin 4(stn 3 sin 4)
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=2 sin ’ZA{ cos BZC-—cos 2"_.2?_‘*;9)}

=2 sin 3-‘%—6 cos BZC—CQS 3_':‘_(43' A\}

=2 sin n_;_/_\{ cos Bzc—cos ?'_Z'_A}

=2 sin ’—Z-'? cos -BZC—Z sin "ZA cos’:;_A

(sm mﬁ_—}}-_B__C_*_ A4 B+C) (Sin;—l-sin ——42A.)

=sin g‘?+sin %—f’-sin ’-2'-~ (—Sin 2)

=sin g-l-sm 2—1+sm2 [ sxng 1 ]

sin2+sinB+sinS=1+4 sin *7 A sin 2B sin 7 7C.

2 2 2 4 4 4

B¥l. 8. If A+B+C=n, prove that

cos g+cos§+ cos (22=4 cos ’—'ilA cos "--ZB cos ’; c
iAo =2 cos -"—;2(2 cos "; B cos "Z—E)
=2 cos ’%A{ cos 2* (§+C’+cos BZC}
=2 cos z;A{ cos 2"*51”_A)+cos EZC}

=2 cos "Z_f‘( cos n—j{——A+cos B—C

4
= r—A —A B—¢C
2 cos 4 cos X! 4 +2 cosZ 3 cos 3
= o A B+C B—C
( cos 2+cos 2)4-2 cos 3 cos 3

. A B, C .. r_
=cO0s 2~+cos 5  cos 2[ . cos 0 ]
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B¥i. 9. If A+B+C==x prove that

tan tan +tan tan +tan tan ==l.

2 2 2
[C.U. 36, 39;
A+B+C=r=1 0,
A, B,C o A B s C
90°, ~=90° — 2.
2 oty” Wt =0 =5
tan \2+2) tan (9 2) cot 5
A B
tan -+tan -
a1, 2 ~ 28 =c0tg= lc,
l—tamatan2 tan 5
A C 8 C___ - _A B
41, tan:)' tané+tan2tan~2 1 t:anztm2
| 39 @ iz |
A B B C C A
Z tan -+tan - p - =1,
tan 5 an2+ an dt:anz+t::;mztanz 1

I, 10, If A+B+C=x, prove that
sin®A+sin’B+sin®C=2+2 cos A cos B cos C.

{C.U.; Pat. U. ]
cos A=l=2sinZ&k .. 2sin?A=1-—cos?2A
sin?A=}(1--cos 2A). WF®A sin’B8=1}1—cos 28).

4, sin?A+sin®B+:sin?cC
=g(1—cos "A)+ }(1—cos 2B)+sin%C
=3+3—1 (cos 2A+cos 28) +sin?c
=1—}%2 cos (A+B) cos (A—B)+ 1—cos2¢c
=2+ cos (A+8B) cos (A—B)—cos?C
=24 cos C ccs (A—B)—cos2C
{ . cos(A+B)=cos {®x—C)=—cos C ]
=2+ cos C{cos (A—B)—cos C}
=2+ cos C{cos ‘A—B)+cos (A+ B)}
=2+4¢c0s CX 2 cos A cos B=2+2 cos A cos B cos C.
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yw@ 1f A+B+C=a, prove that
cos?A+cos?B+crs2C+2 cos A cos B cos C= 1.
[C. U. 37,47,
cos 2A=2 cos”A—1,
"2 cos?A=1+cos 24,
cos?A=3(1+cos 2A).
ayald, cos?8=3(1+ cos 28).
«%4, co-%A+cos?a8+ cos?c
=g(1+cos 2A+ 1+ cos 28) + cos?C
=1+ }(cos 2A+cos 28)+ cos?C
=143%2 cos (A+8) cos (A—B)+ cos2c
=14 cos (A+B) cos (A—B)+cis”C
=1—cos € cos (A—8)+casZc
[ A+8=x=-c, .. cos{A+3)=—coscC
=1 —c)s C{cos (A—B)—cos C}
=]1-~c¢os €{cos (A—B)+cos (a+B).
=]1—cos CX2 ¢os Acos B=1—2 cos A cos B cos C,
cis2A+cos?B+cos?C+2 cos A cos B cos C= 1.

8wl 12. If A+B+C- 180°, show that

sin A+ sin B—sin C= 4 sin A sin 8 cos ¢

2 2 2
A =(sin A-+sin B)—sin C
= 2 sin A;B cos f—;?——Z sin 3 ccsg—
=2 cos j cos ﬁé~——2 sin g cos E
[ A+§ x_ 9]
2 21
=2 cos g' cos—A;E——sm (—;)
2 cos Z{ cos Lg—co» 538)

C . A . B . A . B C
=2 cos = X2 sin - sin =4 s1n 5 s1n = COs 5.
2 cos 5 X2 sin ; sin 5 555
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B9 13. If A+B+c—--g. prove that

sin?A+sin?8+sin?C+2 sin A sin Bsin c=1. [C. U. '35
cos 2A=1—2 sin%A, 2 sin2A=1 —cos 2A.
sin?A=4(1—cos 2A). WF& sin?8=1(1- cos 28).

9, sin?A+gin®B+sin2C
=1(1—cos 2A+1—cos 28)+sin®c
—1(cos 2A+cos 28)+sin2c
=1—1X2 cos (A+B) cos (A—B)+sin €. 8in C
=]1-—sin C cos (A—B)+sin C. cos (A+8)

. =8__ . ( = !—— =35
[. A+B 5 C, . cos(A+B) cos(z C) smc.}

~1—sin ¢{cos (A—B)—cos (A+3)}
=]—sin CX2 sin A sin 8B=1—2 ¢in A sin B sin C.
sin®A-+sin®?8+4sin?c+2sin AsinB8sin ¢ -1.
9. 14 If A+B+C—180°, show that

B- C B C—A C A -8B
cos— cos -+ cos | CcOS ~-— -+ COos - cos — —
2 2 2 2 2 2

= sin A+sin B+=<in €,
b . A B C el
A+B =130 R =
+B+C=130’, 5 2 2 90°,
=]

cosgzcos{QOo (B+C) =sin ;C

wI¥HA, cos g— sin C_Z*'A @3 cos g——sm ATB

@Y, AFE FAMF=sin BHC 0B

C,LnC+A c-—
2

— A
5 +sin 5 cos——2——

+sinATB oA 78

2 2
= }(sin B+sin C)+ }(sin C+sin A)
+1(sin A+sin B)=sin A+sin B+sin C.
B#Y. 15. If A+B+C=2x, show that
cos?A+cos2B+cos?C—2 cos A cos B cos C=1.
A+B+Cc=22=360°, .. A+B=360—
cos (A+B)=cos (360’—c)=cos C.
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9%¥(4, cos?A+ cos?B+cos?C
=3(1+cos 2A+ 1+ cos 2B)+ cos2C
=1+3(cos 2A+ cos 28)+ cos2cC
=14+3%2 cos (A+B) cos (A—B)+cos:C
=1+cos (A+8B) cos (A—B)+cos C. cos C
=1+cos C cos (A—8)+cos C cos (A+B!
=1+ cos C{cos (A—B)-+ cos (A+B)}
=14cosCX2 cos Acos B=1+2 cas A cos B cos C.
cos2A+cos?B+cos?C—2 cos A cos B cos C=1.

W1, 16. If A+B+Cc=x, show that

gln'2A+sxp 23-}-_§m 2—Q=8 sin & sin B sin <
sin A-+sin B+sin C 2 2 2

sin 2A+sin ZB+:in 2c=4 sin AsinBsin ¢ [ ®¥1. 1 (§¥ ]

. A A . B B . C c
=4X2 sin = cos._ X2 sim _ cos - x 2 sin = cos *
=22 272 272

. A. B. C A 8 c
=32 sin _ sin - sin _ cOs x COS _ COS
27272 TS o M

. . . A
w3137, sin A+sin B+sin C=4 cos  cos 2 cos g

[ ®%1. 4 vy ]

. A. B . C A B c
32 sin - sin = sin > cos - cos — €Cos =
o%E U= ____ 2 _2 2 2 2 2

A B C
4 cos- cos - cos >
2 2 2

A . B . C
=8 sin _-sin = sin 3.
2 2 2

31 17. If A+B+C=29, prove that
cos20+ cos?(6—A)+ cos?(6—B)+cos?(8—C)
=242 cos A cos B cos C.

cos 20=2 cas®6—1, .. cos2d=%1+cas29).
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AW 2§ AN -= 3{(1+ cos 26)+ 1+ cos (20—2A)
+1+ cos(26—28)+ 1+ cos(26—2¢)

26+ 20—2A cos 260—29+2A

1
2 2t

\4+2 CcCOos —

2 cos

40—28—2C _
5 Cos (B c)}

=2+ cos (29—A) cos A+ cos (20—B—C) cos (B—C)
=2+ ces (B4C) cos A+ cos A cos (B—C)
[ 20—A=B+C YRR 20—B—Cr=A ]
=2 {cos A {cos (B8+C)+cos (B—C)}
=2 +cos AX2 cos Bcos C=242 cos A cos B cos C.
®%Y. 18. If cos A+cos B+cos c=0, show that
cos 3A+cos 38+ cos 3¢=12 cos A cos B cos C.
T =4 cos® A—3 cos A+4 cos®B—3 cos B
+4 cos®Cc—3 cos C
=4(cos?A+co:*8 ; cos?c)—3(cos A +cos B+cos C)
=4X3cos AcosBcosC—3X0 | " cos A+cosB+cos C=(
cos*A+cos®B8+cos3¢=3 cos A cos B cos C ]
=12 cos A cos B cos C,
®wl. 19, If x+y+z=x)yz, prove that
x(1 —2)1 —22)+ 3 (1—22)1—x2)+2(1—x2)1—y2)=4xyz.
A 3%, x=tan A, y=tan B 4R z=tan C.
x+y+z=xyz,
tan A+tan B +tan C=tan A tan B tan C,
31 tan A—tan A tan B tan C= —(tan B-+tan C),
31, tan A(1—tan B tan C)=—tan B+tan C)

— tanB+tanC _ _ 5
¥, tan A | —tan B tan G tan (B4+C)=tan {#—(B }-¢
A=n—(B+C), .. A+B+C=m7,

tan 2A+tan 28 +tan 2C=tan 2A tan 2B tan C _&¥l. 3 (%

2 tan A 2ta_nB 2rtancC.
1 -t:n?A ' 1-tan?B 1—tanC

a4,

tin Atan Btanc
(1—tan2A)1—tan?8)(1—tan2c)
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a, 2x + 2y 2z 8xyz

T I 1= = Aoy is oy oy
x v z dxyz
1= 15 = e e,
2(1—p2)(1 -z”)+y(1—x2)(1—-z") F2(1—x2)1—y3,
=4xyz [ Box oy (1 —2*)(1-y2)(1—22) w31 e« iy 1.
B 20, If x4y +z=xyz, prove that
3x—x3  3y—y3 3z—2%_ 3x—ys3 3y—y3 3z--,3
1-322 "1-3y2 "1-3%" 3,2 - 1-3y2 " |32
A4 ¥, x=tan A, y=tan B €32 Z==tan C,
xtytz=xyz,
tan A+tan B+ tan C=tat A tan B tan C.
tan A+tan B+tan C -tan A tan B tin C=0 -.(1)
_ tan A+tan B+tan C-tap Ata 2
it an (a8 4c)=y 8 23 L0 5—tan Bfan C—tn £ Loy
=0[ " (1) e¥s e #3IB=0 ]
=tan 180°,
A+B+C=nx ( 9N n 7 3ty WS AwQyy ),
3A+38+3c =3n*, I, 3A+3B= 3nx—3c,
tan (3A+3B)=tan (3n7+3C)= —tan 3¢,

41.

w1313, tan (3a+3) =I%%t%33£_a i

tan 3A+tan 38 _

1—tan 3atan 38~ 2R 3¢,

tan 3A+tan 38= —tan 3C+tan 34 tan 38 tan 3¢
tan 3A+tan 38+ tan 3c=tan 34 tan 38 tan 3c..-(2)

3 tan A—tan3A_ 3x—gx3 ,
ST A== I0 S NS T L )
9, tan 3 1—3 tan2a 1—3x2 [ ¥=tan A ]

3 tan B—tan?g 3y—y3 R
=240 E Be_9y—y oy
tan 1—3 tan®s T3y | y=tane)]
3z—2z3

13,7 -~ (2 <tk

3x—x%  3p—y3 32—2z3_3r—23 3y—y3 3z—23

1-3x2 "1-352 " 1-322 ] _3g2 "1-3y® " 1<3z2
Ele. M. (X)—17

AYHH, tan 3Cc=
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Exercise 8

If A+ B+C=x, prove that :

1'
20

lo.

11,

12.

13.

14.

16.

sin 2A—sin 28-4-sin 2C =4 ¢2s A sin B cos C.

cos 2A+cos 2B—cos 2C+ 1 sin A sin B cos C=1.

cos A+cos B—cos C=4 cos g cosg sin %—1.

sin?A~sin%8+sin®c=2 sin A sin C cos B.
[ Pat. U.’40)
C

Atcot B —cot? cot B cot &
cot 2~+cot §+cot 5 cctz cot:2 cot 5

sin B+sin C—sin A—-tm B tan (_:

sin A+sin B+sin C 2 2

cot A cot B+cot 8 cot C+cot € cot A=1, [C.U. '55]

cos?A }+cos28+2 cos A cos B cos C=sin2c,
[ Ca U- ’30]
1+cos A—cos B4cos C B c

=tan s cot =.
1+cos A4cos B—cos C 2 2

1—2 sin B sin A cos C4cos?C=cos2A+cos?B.

cos? —g+cos2 g+cos’ C=2425in A sin 2sin €

2 2 2 2
[C.U.48]
CcoSs A A cos B_~+ cOos C =2 [ C.U. )49

sinBsinC sinCsin A sin A sin B

sin g +sin g+sin §=1 +4 sinn—i—A sin"{—B sin ’-'—:;—C
[ Pat.’39]

cot A+cot B, cot B+cot C cot C +cot A_

tan A+tan B tan B+tanC  tan C+tanA

sin (B42C)+sin (C4+24)+sin (A423)

=4 sin B 2—5’ sin C——;A sin A———;B.
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B .
16. sin®> +sm’ ~+sm~ C1—2sin A sin Bsin &

2 2 2 2 2’
[ Pat. 42 ]
17. If A4B+C==, and cos A=cos B cos C, show that
tan A=tan B+4tan C. [C.U."42]

If A+B+c-'-.,—2 prove that :

18. cot A+4cot B4cot C=cot A cot B cot C.

19, tan A tan 8+tan B tan C+tan C tan A=1. [Pat. '39]

5p, €O A+sin B+sin C_1—tan }A

sin A+cos B+sin C l—tan 48"

21. If A+8B=CcC, prove that cos?A+cos?B4cos2C
—2 cos A cosB cos c=1, [ Pat. 43 ]
22. If A=B+C, shew that sin (A+8+4C)+sin (A48B-—C)
+sin (A—B+4C)=4 sin A cos B cos C.

28, If «+8+7=0, prove that 142 sin B sin ¥ cos «+cos2«

=cos2p+cos?7.
24, If A+84C=2s, shew that

sin (§—A) sin (§—B)+sin s sin (§—C)=sin A sin B.
2. If A+8+C—180" and sin (A+5)=n sin S,

show that tan * tan 8=1"1 [P.U."45]

2 2 a+l
26, If A+B+C+D=2x, prove that

tan A+tan B+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. L1C.U.30]
28. If «, B and 6 be the angles of a triangle, show that
c0s22« 4 cos?28+cos226=1+2 cos 2« cos 28 cos 26.

=tan A tan B tan C tan D,
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29. If A, B, c and D be the angles of a quadrilateral,
prove that cos A+ cos B+cos C+cos D

.+4 cos 4 (A+B) cos } (A+C) cos } (A+D)=0.
80. If x+y+z=2xyz, prove that
2x + 2y 2z 2x 2y 2z

1—x%  1-—32 1—22 1—2% "1yt 1=z

[U.P.B.52}
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GEOMETRY

[ =nifsfe ]
Botohi 1

The angles made by a tangent to a circle with a chord
Jrawn thtoug_h the point of contact are respectively equal
to the angles in the alternate segments of the circle.

B a3Ff 3063 F1a ~fF @ ~riRgontd catq wiiey WY (3
2 WFw 9wy Fatifs
ACER LRI Hl]

BRD 3063 B fT9rs Pa uafl
~4F 4R =35 B T8 @D
@i 5iat 8% | WA I, BRD
5TAT WHIR BT BT ¢ @l Q
fa (ffmar 1)

2%l e o83 (1, (i) £ PBD=BRD W «3{wy FBHFS
3te, W3 (ii) ~£@BD=BCD @8 1FIBI JSRfES (F1q |

wgH 3 B {34 28T G 1T BA BIF 1 AD, DC € BC (¥ 3% |

oMY 2 (i) . L ADB W¥IGE (FI4, .. LADB 9F AWFA |

£ ABD+ / BAD=u% HA(FIY |

wratz, . 93% B8 fIqrS Fe <7 w3t BA 3063 TH, . ABLPA.

L ZPBA=4T AN, §A(] L ABD+ £ PED=4F ANFIq |

L ABD+ L PBD= L ABD+ LEAD.
LPBD= £/BAD <3t 23%i BRD 4% %1% JSh~{Ts &4 |

i) - ABcD @3fh 39 5IF W,

. LBCD4 £BAD=2 HTF4 |

RICIEN L PBD+ £@BdD=2 HAIFIY |

S ZPBD+ /@BD= LBCD+ £BAD;

I£31 LPBp= LBAD ( *t¥ zwifd®),

Z@BD= /ZBCD 43 E5] BCD 43 4F{®I FERH4THS (¥4 |

438 FJRYE cFIHeF AT TW, TSI PED-FIY BRD-IFRAT
BAD-(B LY WiZS ANt zeuty Bel & /Y (X HFT (FNAT AN
¥ | wHRe QBD-(F148 BCD-IVRYY (A-CFIF (FILAY AN |
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fasidts Boisttw
o 797 17 Wtag @3 etefy frnl 3 e B
@ @ e WY TVY' (FIY FBT JERAY CFAY AN T, O
@ R rEn ~ifF QR |
[ ¥zl Bt 1-93 fAARTS oo ]
BRD 043 BD @3¥fF &)1 @3z

B 3% {771 PQ wmst «3fd srata R 0
5191 w¥alte (¥, £ PEBD=BRD
«F GFTTY QR T |

exd IRzt e @ Y QB P
T8y i | (femaz2)

A 2 B RYrs 37 walh e xv 51
@A 0 xy 069 B TS ~ifF €32 BD =0 R uyy,
LXBD=BRD 9% 4G F&iAT (Fid ;
£ L PBD=BRD 38143 (¥14 ( D317 ),

LPBD= (XBD, .. PBSXY 9F% ARV,
PQ & a3 ~F |
fafay Teizzd 1

®¥l. 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]

[ #1971 93f6 > @ ~{feg i «3f Wyt Bty gBatew s
@M I3 (3, @ Wyl WA oy @ @A PR NORE Rs @
~FT oY e wriey Boig wFS Ageg st 2| 1 ]

PD, 1653 @35 ~pfs @32 pa =pffaH-
STHY @711 PQ BtotT 74If3™ ¢ 23TS PD @
PQ-97 B3 YAGE CD 8 CE 2% 5id|
TeItte | @wid IS 281 (4, cD=CE.

PC 8 QC (i 7|

@ : " s Pc=5i%  ac,
S LPQC= L@PC. WY PO =T w (fBma3)

PC &8 ~f-RAMA ol fE £ cPo=wFley Uity £ FaC.
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£CPD= LQPC. ¥4, AEPC '€ A PCDSY
ZE=/LD (#F4), LEPC= /CPD €& PC T 7Ai#{4,
fogwey f4Aq | .. CcD=CE.

Tvl. 2. AB, a diameter of a circle, is prcduced to meet
the tangent at ¢ in D. Show that £BDC+2 /ZBCD isa right
angle.

[ w3 3197 AR A7TTF affe watn Bxl a3 ¢ foope ~Maa
r 9T (k¥ A1 @4 37 3, LBDCH 2 LBCD @F HMFid | ]
AB3 T47f3% O %6, Txi¥ 6 (FH zRA | OC € BC (A ¥ |
oY ' oB=0z, .. Zocs= LOBC.
ABCD7 3f8:% L OBC= /BCD+ £BCC. .. LOCB= LBCD+ £ BDC.
teifts £BCD (uit 3fdte, LoceB+ ZBCD=2 LBCD+ (BOC;
fa'g cD & ‘g co =AY artatd afawl £ oce+ LBCD WY
Husl L OCD 9% {9 1
S £BDC+2 LECD=] Har&id |

B#). 3. Two circles intersect at A and 8 - and ttrough P,
any point on the circumference of one of them, straight
lires PAC, FBD are drawn to cut the other circle at ¢ and D
Show that CD is parallcl to the tangent at P.

[H.S.’63; C.U."35]
[ 935 3@ A e B AL 3~ oF 3fRINy @ 9Ff ek
ey @ 3 @q P g¥ts Pac @ PBD FIAWY Gifan «@
J%%F C @ D YL (¥ 331 gqaAg | &Wd 77 A P figrs wfws
=~drz3 #ige co Auteate | ]
P fRrs A°B &R PT ~ifa BiAl vEA | @mtd FRes W ¢y,
PTicD. CD @ AB (Ti% ¥71
@AY 3 . PT w5F 43 AP

~HHA o, S LART = 93w ' o
Izhg Lase,

w{3lq, " ABLC IRWBYG O, P
Sy £ ABP =T3S wwiZ £ C, A

ZTPc= LFco, % Bxia
¥ 13 (F19, FHIR FT || CD. (fomacd)
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B#\. 4. If two circles intersect, the angles subtended at
the points of intersection by a common tangent are
surplementary.

{ oBf 3~ fy JUeT Ateid ~F cev [q @S @ g2p
LY CFIY TR FTT BT AT A=3F 1 ]

% P A e B RHs ey
Ffagie @ AeiRd ~pfs  pa
Brifims P € @ fAErs  wef
Ffiatg | ane 3fics z¥a (g,

LPra+ ZPBQ= 2 HU(FT |

AP, BP, AQ, B@, AB (Tl 37 | (foga5)

2AAC 2 0 Pa wF @ PB ¢ 6B ~p{fImREs

L BPRA=AFTQY JE1T L PA3,

4R LBaP=494¢{8Y FIR*Y LBAQ.
S wEa L PAa= LBFa+ ZBQP,
LPAQ+ £FBa== LBPa+ ZBAP+ £PBa= 2 ¥H{(§ 4

B9l 5. Tangents are drawn at A, B, C to the circle
circumscribing an acute-angled AABC so as to form  another
triangle. Show that the angles cf this triangle are respectively

supplements of twice the opposite angles of AAuC.
[C.U.1939]

[ Azc wmrad fagred #Rqee A, Bec figrs wFs .6
~4F 93 fagw Teom FfRa | amid 373, oF fagrug @ 3
B 2RI AABCAT FRATTS (FI019 Retedy wa%F 2q1a | ]

ABc THrr i fagren +fagees A, 3
3, C 'IHS IYIF(A DE, DF, EF >3
wz4 3319 DEF fage Seots 28 |

eurd FRCS 2T (T, D I f — ¢
24C3, E (Fl9 2.L87 @3 F 34 \
2 LAY 3T | o L ___,
Y ¢ LDA3= g3tgy @ity D
L ACB 93 L DBA= 41T JBINY L ACB, (fsmazé)

S LDAB4 £DBA=2 L/CB,
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&34, AABDY £D+ ZDAB+ LDBA=2 A&,
£D+2 L ACB=2 H(Fiq |

I LD, 22 CY A7RT 83 |

WERA LE=2 L BT A FTF 4R £ F=2 LAF T7[IF |

®%). 6. A chord AB of a circle bisects the angle between
the diameter through A and the perpendicular from A to the
tangent at 8. [C.U.’49 Addl. ; cf. D. B. 1926 ]

[ ¥tq 089 AB 03B &1 1 A R g¥rs qrey «wafd yiq ax
8 feqre wfF® ey ~rfiz T3 a7 il eBalte | @MY 39 (¥,
B & I 8 ~rfrF WIT (Flrey ARNeT 1 ]
A 39, AB 7o @ fd i aa Ac Bz

o3f8 a1 qrew B fiqre s w3 ~rfw
93 APLBP,
@Tiq IS 713, / BAP= L BAC.
@qie e EC (AN FT| L ABC W{IET
1731 AMF | £ ABP= 93T JBIY £ ACB.

939 AABP 8 AABCY, (fBmat7)
LAPB= £ ABC ( . &TINF ANFY ),
£iBP= LACB. .. wWIMB (FiIey AuiA, Wt L 2AP= [ BAC,

3. 7. Two circles touch internally at A ; Pa, a chord
ot the outer, touches the inner circle at ?.  Prove that AR
bisects the angle PAQ. [P.U."33]

| 53 38 A e wwwef FRang ew agtET Pa
%339 R e = afaang | antd IR 23w v, AR AR
Pra cFtatE wafadfes 2 fazite | ]

Hints : a 33, Ae o33 I&F B IS &¥ 34
3R (NI F7 @ A RHre AT BT 3BT A ~F 7T 374

®NY 3 AT ~F @3 AR~ AN A _
B, . ZTAR=4F|BY JER%Y L ABR, /:,;;/7; \\
TR LTAP= L@, (/\ i
. P n\-&;/ 8
S. {PAR= LABR— L@ R
=~ LBRQ (" 3y LABR= /G + LBRQ)

=9F19g 391 LBAR (' P@ =3 ), fom a2 8
AR, LpPAal¥ Fufaufas i3 |
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®%). 8. Ona given st. line draw a segment of a circle
containing a given angle.

[ w2fp @¥w ARaARIT BT @I 27E Tl gigerny 9 Tohem
®3F7 371 ]

A 37 A¥E FQ HINMITT E’fﬂ A¥S x-F19 YT @3fs
IR w5 FfAS g¥eq |

WEH: Poay P S LaPT

=Lx &F @R POLPT wWFS 77|
Pa4T aT-TRfeNad A0 &iF, B (4
FO'F O WS (g7 3o awd
oF 3x afyy op yial =Em
FRG 3% wf¥® 33| PRQP JoRed
Tl 3= |

@AY 3 " Pa9 A% AfGYAF 40, (fomaw 8A)
S CP=0Q. .. Ol (3® 3fA31 OP YlWlY a%7 wfFS yuff
P8 a 3% gl a3 |

PT (34! 3083 P fTHIS op ytsiida B3 7%,
PT & 3189 P faqLs =43 anx Pa & =HZgnid a3fd wi:
£oPT=T29% jBity (R, To3R LR= L.
Boivtig 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.

[ 317 3723 G836 Wi I s R~ gF ¥R 93h3

wigEy Tl wigerey w3k wE wete wgvewEy A
LU ED!

(fema9)

T 7, (31 J2T AB € CO Wiiey @3 wwig (e fora )
faeay Afeey (o7 foua ) P faes =3~ v 3fRvitg |
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avid ¥ 28 (v AP.eB=CP.PD,

WEHA: AD @ BC (qi{% 37 |

@42 PAD 8 PEC fagtwr £ ArD= /BPc,

43 L PAD= LPCB ( 43¥ BIt7 7 AfRfyy 319 afay )
TR W3R L PoA=wafs® . PaC.

& fagw g¥f wpicatd, o Teioes wowe wef ey,
AP_PD
Pc pPa’
wfeg s (1) ff A eI AB W1 6 Pa = IRT

P faHIS (%X F1I, ST AP.PB=PQ% o817 |

@ 3 [ a9 @de BRI Betofe erate wfaw sty ffdca )

4709 CHA1 MY (T CD &1 AB RS 113 ARfi fite @ad: 3w
331 WEE, C @ D Ay @w: o3 A= fA3539) o¥rs «ifey |
«¥31% 323 ¢ 8 D 37 fAfazl vi%3, S4w pc ® FD WE HALH
L4l

WA FY, CO SRAY ©AF @ e fitm ¢ e p fafaw oofe )
«16d, TUT PQ @ JET & W FA=PC &2 |

AP.PB=PC.PD=FC.PC=PC?=pa2,
[ fora fazm &AwiY (74 | TxiT wiWCAI 0% 729 @19 | ]

| fasw new ®iWe ] ( By GifFai 56 ) Wa I3 ABC J0ER
AE B71 € Pa ~9F 3ferg P LS 3wy ey IRt |

2xtq $fAS 2813, AP.FB=PQZ,

AQ, B@ Cgisl 3T |

oA 0 Pa T M e e =il e,
o LPau=TIS /1Y LQAB= £ PAG.

9%, AAPQ € ABP@YY L P Y9 (19 o

L PAG = £ PGB, RN Boiti wafid (Fiq g2fes i |

fagaey spaeaid, - Tzl wmAd Arel WAy,

Q'.a—.—;F'_Q, S, AP.PB=PQZ2,
Pe PB

AP.PB=PC.PD.
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(2) af¥ a1 3087 AN P T4 T/ 2 30T PBA 8 PG 057 5B}
7N Bt T qelrs AP.PB=PQ2, ST PO J0ET ~I%F TR |
[ fom &ifemt ozl (rewl wite, Otz @¥ita wies f&Afwy 1 ]

&AWY 3 3ff P@ T wfF 1 7T, S Tzitw ffs Ffam o
+fifttE Wiy 9Ffh s x7 R0 ; WA 99, R TS o #7737

AQ, BR (X% 3| 44, AFAQ 8 APBRIT LAPQ= LBFR,
Lpraa= L PRB (9FE SO TA7 Afiyy 4 3f[Fm), 3w
wf4® cFrmu Ana 1 o fageey g

%Z:— F:g, <+ APPB=PR,PQ,

f#% AP.PB=PQ2 (F1T), ., PRP@—=PQZ . PR=P4,

o543, R @ @ «3% 7% 287, a%fF a7 fag w¥es *ftez a1

" Pa ARl aFfam RRrs e afre fifs eds Az
FfFral Vet Jru7 ~fF 7% )

[Baotw 2.97 faadrs Tocito 3 g8y @ AR Sy
o F7 1 )

(3) 7wy 38w (F1A a7 2B w7 3BF v wFS Ffern
93 gy wawEy wufe wiysrwy WAy ez wes's
wiTereray A | [ SoAAl9 249 Y© @wid 91 Byl faeiw 5
HifFrg 1 ]

fafan Swiwad 2

8%|. 1. P isany 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 PCZ=PpA.PB. (C.U. 4,

[ caiq 3087 AB w7iag 87 P (3- 319 43f6 R | P 23S =Afafd
o8 FC w9 93 AICIY 517 (3 pC?=PAPB ZT | ]

3 %9, 7o (FW O 4 Bl AB WIIT BofF P (u-caiA @a
faq1 op cuin T @ P fIHCS oPT BoiY A% BiF, Bef (7 3%F
c fagre cer FfAM 1 Bri BB wgawal | crrw affs ey
sfafqra b fRqrs e 331

@il s . oOPLCD, .. FC=FD.

9%, AP.BP=PC.PD=PC.FC=PCH,
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Bel. 2. A semi-circle is described on AB as diameter, and
any two chords AC and 8D are drawn intersectingat P. Show
that AB%2=AC.AP+BD.BP, ([C.U.737;D.B."39 ]

[ Ast® A T NFS 3 W€QUe7 AC @ BD wilew “3~13
p AL CRY FIAANG | @Al 37 (3, ABT=AC.AP+ED BP. ]

[ Hints ¢ PMLAB 17 |

ADPM 5T LD+ £ PMA= 2 531, .. B2l 36% SYEW |

W4 (WRY ADPM (&I DP € AM grtey 3fex B f3qe (¥
+fe¥ity,

ABBM=BD.BP (1)

w§%C°l, PCBM 38 59§ % (¥
£EAM =AC.AP---(2). @i (1) & (2) caiy
45474, AB.BM 4 AB,AM=ED.BP+AC.AP,

71 AB(BM 4 AM )=AC.AP +ED.BP (fom a2 10)
%3{{e AB.AB=AC.AP+BD.BP,
AB2=AC.AP +BD.BP,

T#1. 3. Through any point in the common chord of two
intersecting circles two chords are drawn, one in each circle.
Show that the four extremities of these chords are concyclic.

{ 48 cel 3reT Myiad wi-a3 BARTES 3ix feg featl e
737 38 3R/WM w1 FA WA emd I @ Q@ @rteEw
&7 5 9a% 357 1 ]

WA ¥, oY 0T A4 Wl Pa
€4 897 0 (¥ @3B RY @
®e3 24y e 3% qRBee waiww Aos
€ Cop Wt a1 g3ty | &Autq S
W @, A, C, B, D 93% 9T |

®|Ae 2 PAQ LTI AB 6 PQ G (femac11)
0 fa%rs (x¥ 3319 A0.BO=PQ.GO.
®{3f7 CPD P CO.DO=P0.@0. .. AO0.BO=CO0.DO.
A, C, B 8 D fiqefa 938 3371
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W) 4. If two circlesintersect, show that tangents drawp
to them from any point in their common chord produced are
equal. [C.U. 1934}

[ 2¢f¥ otz cedY 3097 Afyizd Wi Afks wfzs T fag
23S 7AW AFS =i 5 o¥f A7~y x0T 1 ]

T ¥%, @ =M A 68 fAqrs xy IRANE @x Ated wyg
ABY IFSRMT AT -t T Ay S 39 qBTS imm
TP @ TR ~¥% Btal a1 | @i RS 28qeq ¢y, TP=TR.

@iy 2 TP =7 e TAB cS¥F A ABP G TA.TB=TP?,
qYFA ABR (E TATB=TRZ, .. TP2=TR?%, .. TP=TR.

Exercise 1

1. A tangent is drawn parallel to a chord, shaw that the

intercepted arc is bisected at the point of contact.
[C.U.745;D.B."321

[ 3083 (T W-9% AXWIA 93P 17 il qgaS) siof
~>pf s Mfeefes ¥ 1 ]

2. A, B, Care points on a circle. BC produced and the
tangent at A intersect at P. Prove that ZACP= £/ PAB.

(3083 “Af3f47 A, B, ¢ f¥aff 7 | affs BC FIAIY @3 A o
=~3f5 3™z P AYCS cxf FRA | W14 F7 (3 LACP= £ PAB)]

3. Two circles touch each other internally at A and
chords APa, AXY are drawn. Show that Px Il @y. [C.U. '47 ]

[A e wpe~rfatd) o2 305 APQ 8 Axy 2&f Wi Biai o8 |
%14 I T Px [l Q. ]

4. Two circles touch each otber 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]

[ 22fF 79 o~y waws IRy 9 9IB FaTIY Cxiffercs
RY FAAME | 2R F9 (Y, TQEIT WIS @ AN 0D
~ s AR TYNTFid Bty I ]
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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.

[ @3ft 300F @3t g8 Fehet Row 7 aq 9Ff FInfs
i WAT J/RAT FIT Red z31]
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.

[Zf 79 g~ warf @ Ife=f Ffiae e -pfiEg
zZc g8 ATl BT TRONF ¥ I wRANR | efwid 7 (¥
(AT 9T T aE ARl g2 AT~ Aqtwata 1 ]

7. ABCis a triangle right-angled at €, from ¢ a p:rpendi-
cular cD isdrawn to the hypotenuse. Show that ¢cp®=AD.BD.

[C.U.44]

[ ABC #W3td fagrer £C TWFd @R C s Wfograa
TAICO AT | &viq I3 (7 CcD2=AD.BD. ]

8. Two straight lines AB and CD intzrsect at 0 so that
A0.BO=CO0.DO ; prove that A, B, C, D are concyclic.

[AB @ CD WA =I~3 o0 s wv IRuNg @32
A0.BO=CO.DO ; &4 IY (T A, B, C 8 D 93¢ 35T I ]

9, Two circles intersect at A and B; show that A3
vroduced bisects their common tangent. [C.U.'19]

(B 3o A o8 RArs xy IR affs As Seiera sty
~{ a3y Aufefes IR ]

10. Two chords AB and cD of a circle intersect at O
outside it. If 08=o0D, show that AB=CD,

[ 37 ez AB @ cD witew 3y o faxrs 3=y (x¥
2fiEltz | OB '8 OD FANIA TZIA @Fid I (T, AB=CD. ]

11. ABC is a triangle in which Ax, BY, CZ are the
perpendiculars from the vertices to the opposite sides. If the
vetpendiculars meet at O, prove that A0.0X=B0.0Y=C0.02Z,

[G.U.48]

[ Aec fargrws Al 841 Ax, BY © cz 7 feaf A3~

o L cy FMANE | T I CTAO.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 point. [C.U. 49,

[ ot ey wwfes a3 ffiR fag fiwl =fes wi-ax
ey waele wirsred, @ RPD FIIT wnter sz B
fomEg Awtq w8 | ]

18, If three circles intersect one another, the three
common chords are either concurrent or parallel.

[ af% R 3@ *3~1a cg¥ F0q, ST Sigfegd Aierad vy Reak
WA {3 WeT At eqa | ]

14 A, B, 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 (a1 sgATaNty TAfRfas foafs R 1 B e ¢ fwl wie
R afars A Wi wirs =aefy gy wetae fida 331 ]

16. ABC 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 8D : CE=AB? : AC?. [H.S. '60]

[A3c «3f 387 fagw! 8 e c fae quay ~rfe g2t
Anreate Ffey faguea gft Be-3 B9 qtaCy AD & AE (341 B
w¥ANR | Y 3 (T BD : CE=AB? : AC%. ]

[ Hints : ( fo5 &% ) W 33, ~faer P RS R~ (¥
#f37 @z 3¢S P8 ¢ PC (37 AELF @ AT @ ADLF R RlS Cen
Ffza )

®T[4 2 AABD € AACEST B%31 «IT 9 FRiww «sf cxfs
w3fge |

AABD : AACE=BD :CE:--+" 1.
@Y @ FAGUNTY L ADB=3F193 LDBP ( " AD I BP)
= £ECP ( . ~rfs PB, PC 717 )
=9I LAEC ( ° PCIl EA).
w1317, 4F 18T J/IMF L ABD = L ACR=uF{®I L EAC.

5 AABD 8 AACE AR7IFIA, oA AP ;

AABD : AACE=AB? : ACZ:+-+ (2).
(1) e (2) g¥r® BD : CE=AB? : AC2, ]



CONSTRUCTION OF TANGENTS
(=efe wga )
oo 1

Draw a tangent to a circle at a given pointon the
circumference.

[ 309 AR 31 s 3aB7 93l ~ids wwa 3fire 2871 )

&7 (ST (3% O 932 P BT
safey «3B Ry P famre

7457 a3l ~{7 &ifers va | \ (i

wEA: OP (W IT NP g \_;l’/)‘/.“:
faqTts XYLOP B1H | . +

xy Sfw3 ~rd3 w81 (fomae12)

@A XY WA@Y OP YPNHT P RYrs or-I BN
m, o xy & 3o P fawes - Ffaang )

wea7, XY & 3037 P IS ~pdF |

g 2

Draw a tangent to a circle from a given external point.
[ afgry (oia A 22T @3 31a 93 ~rie wsa +faes R )
omg ET (¥ O 4 P el Afuy @B gl PR
e ey aaf ~rfa wiys sfue g3

WEH 2 Oop (TN FIY GR X

Q
oty It Ffawl 43B wigR Z N\
x5 37, Y @ [_HEF o .
eyt gy sRa | Pa aln 37 /

o

<%y pa B2 =rfa w¥er | X
&Y s 0 (XN FT| (fomac13)
L OQP W{ITY (F14, .. LOGPI¥ HACA1Y |

Elc. M. (X)—18
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wT 43, PQ AIAIL 0@ IPMNT BA7 @ f3qrs 17 weqy rg
gaftg a3l ~pdw

[@RTT 2 ©oita7 ®%A OFLF AiH 3Rl A 93l 35 Www 2 4
Ty, BX 85 @FE JBF QT AN e w7 a3 fogrs s
Ffital WF I3, 7% YR 947 PR Y SRAPR @ 3r3q
w13 2%l ~rds g¥ea |

wSag, 3Ty (T A 280 (31 e 36 =rfe wma ag
Lt AR

COMMON TANGENT
DL L)
oy 3B WAt o¥fF @we FoF w317, W@ Sizie &
B3 Al ~pfE w1 AigiRd e I e fdE 98 @i
BYCs SR | T teled ey ~Aay @ JewEn rERcates
HALIANR AT ofied wAfge SizieF AR ANAA 9% ( Direcr
Common Tangent ) T2 | =7 @ ~pdifig o¥fe 1% & semamy
5% fedie Ao wies, wa wpfafier fods winize =oue

+« Transverse Common Tangent ) 30+ |

n.ig 3

Draw a direct common tangent to two given circles.

[ 52 ey asf wiaa sitqe =s wize 37 ]

A 8B WH TEI 8 FYS @AWY (IF W R 8 7 oqiql
Tritey TP «F 35 3EBT @IfS e wiytzq ~efs wHe
zfare ¥

wEA 3 AB AN FT 1 AR cIE 3139 3e gy wrAnde
2g3FA (R—r) TS 7801 936 o 36 wfFs 971 B fam whee
2 oY e ~T BC WA IT | AC (Y IR affs 77, G
CaF 3787 ehLF P fanrs vy 2Rt B fag 280 Ar-7 FuIBAMA
FfA91 3% fF Ba U WFS 371 Pa Cxln 37|

PQ IFVIT 93 77T A1y ~efTF 38 |
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(fFaac14)

w3y, cPiBa. .. BcPa «#%fF Aimafiz, @ B

LoPR=SEFT LACB=a3 WAFI4! .. BCPA 93f wiysrwy |

LCPQ 8 [ PAB &TS|IF $F AWFY | . FQ ICIF P o

o fogrs ~rf Ffaatte 1 o PQ BoY 3033 739 Atnted =i wda |

(@29 s c-famm RS oAt By g¥cs @ oo gefs

w7 43 ~iT WA I AT | WB9q, AB-I WHF AN Pawd
w5 W7 93 Tg AR ~i<F wxT F3 ;AW ]

farely WRAT 3 awe JOW TR 2B fFFCA A e
wfFra (§ute |

neiiv 4

Draw a transverse common tangent to two given circles,

L 9%l 3w sl fRdw Ateizd ~ifs wizs 731

A 9 B IYISHN JENIT (I IR R @ v IYGT BRRFI 1AM |
T90Ee 93 REF Ay =3 wfFs IS QI |

wRA: AB QN 7 ARHF Fm INRW I YA
%4 nRY (R+r43) WA TP 4231 @3B o7 3 wes 334
32%(3 4% ST BC ~MF B19 | AC (T T3, BT (I &¥G A-FATT
1905 P RS (g 3199 1 @wid B 35 RS AP AR Ffam
3614 Ty s fite B@ AN 51 1 Pa cUY §41 Pa BfeR ot
Hiige ~f g gk |
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®AfY 2 ' AC=R+r &R AP=R,
PC=r=EB@, 43¢ PC || B@.

(73500

(fomac15)

roBa o3 AAIGRE, @ VT LC AWIN Tewy
Boy w3l wfgvtRm | o LAPa= / PQB=4F HNF |
PQ By 157 @3B Rega Ay ~f3
[@B%: 47 B Fasy wxaet Wiz 43 6w ~rda =z
F WA WAy, 5 Jre B SIAM wteize ~fF wrS otieg
NI W wgAE  Sgiww 4, 3f, 26 a1 1 s
=3 e M| Fo BB AW w¥A Toiwy A
~{F qu oq7 AT | iy fow Gifenr @ fafer wanizef ayts i

Construction of regular figures in or about a given cirdle

[ Tou wafafes a1 wifafafes gaw fagw 31 egw owa
Ao 5

To construct a regular figure of 3 sides (i) in, or
(ii) about a given circle.

[ 397 (1) wsfAfds e (2) “fARs fagw wwe
Ffire g3 1 )

(Sam "ol )2 W= F9, O VT JLFI (I | Vg1 waf
(1) wefafds 93z (2) #3f ARfERS Axqre fage wwa sl
73 )
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(1) wW¥A: xvz @-FR a3 axfeete fagw &3 1 vz
st f¥t® D @ E 137 €3 ¥ 331 oA (x-317 9zl YT e
4qLr LDYX-4% RN FRI L A0B @ £ x2ZE-7 AN FRM
‘roc B FT; 0B e oC IBMLF (32 B e ¢ AT cey I3

(fou a2 16)

%, 3C, AC (W% WG, aWd4 AABC FEBy wefafas Wy
T o g5 |
a2 0 xyz AN’ AL ATSTF (I 60°,
Z XYD= ¢/ xZE=120°,
wdeq 0 T4qT® £ AdB= ZA0C=120",
80C ¢aite 120" [ v o.faxw cstqafmz aul =360° ).
4m74 O-camy (Ftd foafs wuix afazl o9 AB=5" BC==5I AC.
971 AB=W]| BC=WJI AC; .. AABC %¥ql& |
D) wwA: srdI I wrw 2f m A, B e ¢ Rgre e
Tl ~dy wfFo F71 BeiRl A T3~ ¥ 3T APAR Teom
it pid yuby Affafes auate fegw o¥a
2 3 aP € @R ¥ AW L 02@= £ 0AR=4T IV
JACB+ Z@=2 %319 ; fFw L a0B=120°, ;. Le=60".
WYY Lpe /R AT 60° .. Par aaft AnatE fagw )
feSlm At )2 eve 3@Be @ g AP @9 P
&% 575 @3 po P AxI w3k 3B Aiw 1 WA F7, T @S
e B e c s gy IRA1 AB, BC, AC U FI i AABC
Afafvs Aty fagw 2% 1 0B, CC, PB, PC QU F7 |
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®ufd : ABOP @ AcCOP WAE fagw [ 1 &HE an
=qEi], .. «ZBoCc=120",

s offafiw ZBAC=3} (FEF LeROC=60".

WA L BCA= LEPA (" 9IT J/R=Y=60". ., AABC Wq%

@Y, A B € ¢ fags gy Reaf wfe Wifsw i on
Afifafe Awte faguf® otext 3¢ 1 ]

(TEF A ) 2 ST I TP CAME | AO-T Num
AX, XC®T1 &iF | AC CUi FY 4R AC-T T3 cB wn Wae
@¥9 AABC H3T® gEA | [ waid wew ]

a™iiv 6

To construct & regular figure of 4 sides (i) in or (i1) abow
a given circle.

[ «3f 3re4 (1) «3ff wzfAfas ¢ (2) «3ff *AfifERw sw
5eR W WfwS Ffs e’ 1 ]

[ 737 vy ® facs @3fd astora My Stgl cotm wid ]

0, €T IrIA (I | IJA6I
(1) «3f wegffys e (2) asf
afifafls wav sgg T =fFe afire
783 |

R : G A @3 YA
AB %€ @32 3513 BT A7 Wy w3l

cD A wfFs 33 ) (fsmac 17,

(1) AC, B, D A% 943 (8l 33 w94 ACBD RRfafRe 77
bYg @ ¥

@Y 2 o o-cvwy caidefd HarEtd afem aws g,

AD, AC, CB € BD ur'efEe saiq 1
wi3ts, W{GEE @4 A LA, LB, LC, LD €T
sar3id, Il Betaf AntH |
ACED w3} IFT X bgg W A dirwa
(2) A, c, B @D fRare 2wy 51fafd ~ifa wivs 331 wa
T P, @, R, s RS (v¥ 33711 PaRs @ JwT ARfalez 79

BYY ¥ TEA !



anifafs 279

@AWY s OD-7 BAT SR 8 AB ¥ eI SR [| AB ; WFFHA
AS 1BR. .. ABRS @35 Atytwfiz ; faw Poiz LBAS AWCII

ABRS @36 WETRY | wIFA Acar @3 wiyersa

SR=AB==PQ. W¥RY PS—CD=Ra; &% sB=cCD,

ps=ra. ,', PGRs @3} 39 593w T Tivwa 1

s AEig s e wwfafae w AfifFfve wgw Wk s
¥ BNAT AT-IJIANIT WBYS (It piffes sfanfae w9y
? fRaerefd 353 (8 g, F, 6 HAgs v IR @wed, A
s wizs 3w Afifyy A7 o437 faqefd v sfeat 3w
24T I wIGW “Aten] TR | | ewtd A1y )

w1713, @ fagafars gren ~fsefF wfre 3fim Afifafes g
w3gs ot e¥f AP |

A1y 7
To construct a regular polygon in a circle.
[ @3B 0T €T FaW WwWET wws 3T ¥302 1 )

T ¥, TCTLHT AR 7, GFA J0EY (¥ O AL §%Q° «

w0y LAOB WS IA 1 WA FI, A B AT gFfag | A 3y
331 AB W3 TNIF 31370 47713 BC, CD @Tf® witefq wfFs 37+
23 WIS FIT n-gw eoiq 2T |

wiaty, @ cgrflavsfars ey ~rizefa wfFrs sfa ez
Afefafes gaw n-gw eAx 2T |

At AT 0% 3, 4 AT -39 1w ziefafR yyu vz
€5 FY) Y

AN3SE (&% ( Medial Section )

1ff @ IRyl el e ¥ g% Wt fiew w qy,
a5ff W @ FAA (U7 e WIISURTY TR W B4 wiRe
e Auta, o7l T3 @ s3d s @ feqrs WYRS (el
55 e ey & ¥ias RGEF (W¥ (point of medial
section ) T4 |
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(a) To divide a given straight line in medial section,
[ @3 waoraercs A s carw wefies 37 ]
WA F7, AB FANAAL S WA F (xun wefiee IR/ 28
OgA : AB 7 89T BC AV BT @R

s.=3AB 33! AC cuin IRW Ty o ©
v3rS BC-T WWiA cD o (Y ae

AB ZE(S AD-7 Fuid Ax W ¥ifBH1 4 X ©
761 @wd, X fIqre AB s kg (fomac18)
faow 589 |

@i 2 /B wwrstd famn,
ABZ =AC? —8n?=Ac?—cD?=(AC+ CD){AC—CD)
=(AD+CD+CD).AD=(AD 4+ AB).AD
" CD=BC=43AB, .. CD+CD=AE]

=ADZ 4 28.AD,
S, AB®—sB.AD=AD?2, 3|, AB(AB—AD)=AD?,
3, Ag(«B—ax)=aAx2 [ °° AD=AX]

T, ABBX=Ax2 yeIR x faqrs A8 Fyifiz (xw Rew
=¥ty |

[®Ra7 2 afé An-c3 wwifis ey AMRfices sfrs =3, wn
AC-¥ 3fqei% wdrs BC-4 WA (D W FBI A¥r3 Wil
8A-(F E =¥ o afi® 3R a7 AE=4D 73| E IS 4B
WofaF oy Afefass 2¥a 1 )

(b) To construct an iscsceles triangle having each of the
angles at the base double cf the veritcal angle. [C.U."20, *47]

[ o3t <3 safeare fagw wiFs 37 37 wizr areF g
FYe RECFNA fags 7y 1]

CEF ¢ (A-(FI AIA 2A AB #e | BEi(F x fAHS g
utr f3se 23, % ABBXx=AX2 ¥¥ |
8 e x o g¥ffte (vm =fem Ax-w3
A atEte a¥as g 3% st SiF
B (TR ¢ faFqre 3wy vy Ffea |
AC, EC 8 CX ¢ai 3 | AA3c faudy
fagw 287 1 (fomac19)




wififs 281

gt s AAXCT Af330 W3S 931 @wid, ABBX=AXZ=BC?
BC=AX), TIIN AXC B C R¥s EC ~wda !

co iRt W D ZEcx=aiay Faldr L/ cax.
AX=CX (¥4 ), . LACX=/CAX. .. %94l (Tl L ACB

- o L CAX=2 LA. AT, LBXC= £CAX+ LACX=2LA;
‘a4  LB=LBEXC (' BC=AX=CX ), S LB=2zA;
£8=/ACB. .. AB=AC. .. AABc <35 qfRare fagw

4t BT £B=LC=2/A.

{<) Divide a right angle into five equal parts.

| sl AMFTAF Fisfh 5aiq Wt 9T 31 ]

LA3C AF, B3t i qs W fise Ffirs z¥a)
3c AfEE A%yl @iq @3f Bco WfEalr fagw wiF W Ve
LS 8 LD HSFE AYratde Lcepd fesd w3 @we
s CBDU¥ BE Wil afadfes 331 «yd «F ZcBEY Al wfem
& 14U (DBF 8 (FBG WITQ 33 | «®q A G
wr414f> BE, BD, BF ‘€ 8G w31 #ulA b
5% fIo® g |

-

Z/’%

®/{{lYe © sc=LD=2LCBD,
£C=T72", .. LC3D=3¢" e c
£ CBE= LDBE=13".
TR ¢ DBF= /FBG= L CBE=18" ( f53@ &2 20 )

T 47, w3f%@ £ ABG=90"—18"x4=18",
w393, AN AM {153 Awia Sl fiow g8ty |

n=oiig 8
To construct a regular pentagon (A%e® ) (i) in, or
fir) about a given circle. [C. U. 15, ’34, '37, ’47)}
- a3l qrey (1) waERS s (2) ARk <= aaf 730 egw
“rs s g¥a ]
WA T, @FF O-(FWT LT 43 TN Hewy wfes 3fs g¥ea |
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(1) wmas Por Iy @3 Tafeare fogw &t 9 Son
@ '8 R (FNAT &ATH3B P (FNAT 7@ 78 | OA (-1 ATty
i3 @3t 0 faHI® LA0B= /@ %7, Tziy o8 3w @ ARy
Bfaqrs cev 3RA| AB @M IT1 AT W wfaa

-

»
/ L3

/N 5
\\
o "

fSK e 21 )

~

9
|
l
!

- .

BC, CD, DE Wi %{F W32 AE (Uit 37| A4 ABCDE &F§ (a2
wBARS ¥ Aegw €4 |
&AM " La=2/POR LR=2LP, ', LP+ L@+ LF
=5LP, S 5Lp=180° .. LpP=36°, . Lea=T7T
<@wd, °' AB, BC, CD & DE 5if3f %37 w71,
. (IFY LAOB= /BOC= /COD= /DOE=72°,
@ cafrafig Aaf ="72°x 4==288° ; 7 o fAq¥ (FItal
waf 360°, .. LEOA=360"—288°=72".
S AE w8 wo[g wiiafag Auia
wRIA °  AoaB  aNfeals, [, L0AB= LOBA; &
ZA0B=T72", 5. L OAB+ £ 0BA=180°—72"=10%",
.. LOAB= £OBA=54". @4 formz e fagiwd
g =54 .. Aegefy  «IF @Fte==2x 500 08
w43, ABCDE & 3% #3f8 @RS Fav g |
(2) A, B, G, D, E favre qyigy ey Ak ~wdd pa, @R
RS, 8T @ PT w7 33 | Z711S (1 PARST APgeh 8eam t#7
izt 3af3 Afiafes zag Avgy |
®NiY s soAa+ LoBa=2 AXAE, .. L@a= LAO0B¥
ARE | WEA LP, LR, £8, LT Fivefe sigigy AT
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o faFE PN A-RF | 3% o Ry Ak (319 wnta geuty,
LP, £Q, LR &3S Fiq sl e sy |

wiqid, PO @ QO (I FA AACG @ ABoa SEAY ¥ER

ZACG= LBO@=3] ¢ AOB, aYHC LAOP=1} L AQE.

£A0R=LAOP, .. AACP € AAOQ HA¥, .. AQ=AP.

PQ=2AQ. WTFT QR=2BQ, fF¥ Aa=Ba, .. Pa=GaR.

wFFA PARST-T W3 g ANa( . Ezi¥ +RfEfas yaw
AP H 239 |

7Y 9

To construct a regular figure of 6 sides (i) in, or (ii) about
a given circle.

{ @3fe rer (1) wefAfis e (2) =*afifafas «3f »fam Fu=
w g% wFe Ffire o813 ) ]

0 Y9 JLaq (FH | &by @If wsfAfrs e «waf «fzfafaw
57 Te 5w wiEe FRS 2307 |

(1) WA OA (®-cFta Iy
w4 93 AO-T A9iq Ffeyl aB, BC,
\D, DE 8 EF wiiafa wfxs 311 AF
S Fq | @MY ABCDEF & 3fie
wufafoe g3 15 g 254 |

&A% 2 A0, BO, co &Sl ( fom ar 22)
sy v )

am(e AB, BC, CD, DE & EF <15 oy s afaw Sxien cvsg
w4 cat9fEe ANIA | WAy, AAoB, ABoc 23S Auag afamt
03, Boc 2f® HsB (#dd @reFf (0°; FoAR WA AOF
EiTeg Afantee 60° 2373 ( 0 o fixw c@ivtafay AAR=360" )
AOF figwe suqie ! .. ¥ HB I ¥ € LABC,
:8e0 @efs cFtdema etersfh 60 fedlz fed 31 1207 3fam
¥e yaky cFidafFe wuta |
we9q, ABCDEF %87 357 agfAfs 333 76 g% |
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(2) w®AS A, B, C, D, E, F fagrs elyg 3057 68 =iis
GtF 1 TRl AT~g cgF IR T A GUB e IR o
S L RATIE(ECR CE R AT R LISl

[ s=its 847 Fi% @Ni4 wie )

A9 10

To construct a square equal in area to a given rectangle.
[ @aff wigcrwrm A w3l afren wfFs sfacs 2qa 1 ]

AXCD @3 wigermm | ZgR wat <3 3foew o«
=sfics g¥q

CER 2 ADIS E faq @ @wd
(S ¥7 (VA DE=DC 2¥ | AELF i » F S
il axf wiye «F ax OF / ;
affs fam svqad F s e Af
FY ! DECF H Iy %7 afis 33 %= °
DH=DF &%i F e H feqis s B X C
#f3nl @ oF pils ags) 58 3esid ( fomae 23)

®iF, BLIY I A3 6 fers e¥ IfA 1 FG @ HA caiY 33
oFaH Bf%8 Isfowa w81

@Rt S * DFOHAT 1 IME H51q 8 LD wweFtd, . Byl «3b
w1 AET W4T O (AT (FH | FO (AN F9 | OA=OF=OE.
D HuFld, . DFZ=0F¥—o0oD%2=0E%— (D3
=( OE + OD){OE— 0D)=(A0+ UD).DE = AD.DE = AD.DC.
OFGH ¥ x = ABCD ®{¥SURT |

wgMetg s (1) To construct a rectangle equal to =
given square,

(1) azf afoseg wutq 9of sivseva sz Ffacs e8ra 1}
Hints : [ f53 %ifem e ] a7 337, @re 3iewtay @3 I
2a WU 3297 33 HIA AN AB A€ R ABLF U1 37T WS
WF 1 A S a7 A4 AC AT BIF @Rk ABY ANIWilA CE BIA,



wififs 285

el (W WYy Afiféty 0 e £ RYqrs x¥ FfaA | DFLAB i« |
AF @ BF eI WIS wiysrwag Sfwd wiyerwa |
W{IGY L ADB AFIY 93 D 28TS wfegy ABY B3 DF 2%,

S a?=AC?’=DF2=AFBF,

(2) Todivide a given st. line so that the rectangle
contained by the segments may be equal to a given square

[ @3 sACalcs useir wafies 37 (39 Buln weEEs
wuds WAy 936 FfF8 afretan sarm 231 )

[Hints : 4B 278 537341 8 P 245 aicwaw w3l 3w agy
w5fied (1)-93 78 327 1] 2R aviive™ v

a=ig 11

To construct a square equal in area to a given rectilineal
figure ( or a given polygon ).

[ @3} AgTId CWCAT A WAL AWt 9Ff afowa wza fiwe
L CH |

WA 39, ABZOE 938 (GfF3 agrad ova@1 ¥y amta cmamy
fad @3l 3frwE w1x s 281 |

Q R

m/\

chooux MP NSY

( foma: 23A )

WgH: AC € AD (B I4: BF | AC @ EH Il AD BiR,
¥71al A cp-1 affokrs zefmey F e H fexrs (af FRA
AF '8 AH (U1 &9 932 AKLFH Biq ¢ AK Z2a AAFH-93 B%9 |
FHEE 0 faqrs MufNafas 37! Xy HIFIV TELS XP=FO &R
PH- Ak BT a1 xNIF anA 3finl @Al wiyw wf s 33,
XN 83 mfag M el PaLxy §F, Pa W w{Ied AfRfuz
o s cef FEA | Pagy ¥97 @38 3frw Pars wfk® I3
€% Bfwd aofowar 1
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@R AACF 8 AABC oFE $ ACT By wx
AC '§ BF XIS #A7 (IAMCAI 4047 WIS, .. AABC= AAce,
wFFCH, NADE= L ADH,
AABC+ AADCH+ £ ADE= A ACF + AADC+ A ADH
(¥4 ABCDE= A AFH=zFH.AK=F0.AK.
Wik, Paf=amM2—pm? ( "~ L P ATl )
=Mx2—pM2 ( 7 MX=aM=37MHi{)
=(MX+PMYMX—PM)=(MX+PMYMN—PM)
=PX.PN= FO.AK= (%& ABCDE.
S, PORS 3NHA=A3CDE 45I¥ (B |
(W2 BT T afowa wRATe % et )

A=Y 12

To find the mean proportional between two giver
straight lines.

( o2fs fAfed Haaadty seramgeet fady 3frs 28w 1 )

WA 34, a @ b 93k 2¥g
7 @AY BPITHT AYT-ARTATSY l —_

fady sfars 22 | i /
al &

WA 2 @ FF WA @ [_/_ _“
AX @ | B%] T3S AB=a aR » ¢ 8fc

ac=>b =By e ALLEF M (fom Az 24)
771 sl w(qe wfE® ¥7 € BDLAC B | BD (¥ WY3E
D faMrs (u7 afyst 1 @F BO (IYY AB @ BCI A4T-AN'FAIST
@A 3 AD '8 DC (T I 1 LZACC W{EE AT AWNI1!
axcsifas faq D v2Ts wfegw AcT B=1q DB a1,
AABD '@ ADBC AgH,

AB BD a BD
=N 0 =700 0 - @) !
ao_Bc’ a0 5’ - EPrae by Re7-ANIFAIS)
(GRay 2 6@ 72 24 CHY | F(A 99, AC @ AB &FG (IY1
Btz @B T3 WA waest e v Bwraz A atw fAlS
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Egite | OF OFTH AD QY] AC 8 AB-Z7 AYT-HuIHATS) ¥ |
1412, CD (341 CB '8 CA-F NyJ-AuiysieY ) ]

12. (a) Find geometrically the value of /5.

, rififew @dMrs /597 a7 fady 34 | ]

[ 5% a2 24 (7Y ] AC=5 (Y 93F 73| Bey 250 AB=1 0§
257 MBI G681 A3 @ ACT TY-FAFAISY AD W% 37 |

%, ' AD (34! AB 8 ACT WYI-FN{FASY,

AD2=AB.AC=5.1 3] 5 3t waw )

. AD= /5 % @FF | WL AD HHF /593 wififes aid |

(@A J15= J5x 3. T3R5 8 3 GF064 NqI-AAFAISS
J159¢ SR wBra 1 /34 wifeta, /34= Je8x 5 4fare %y )

Exercise 2

1. Find the mean proportional between 3 cm. and 4 cra.
L 36 4 BRI wRiEAS fRdy 39 1)
# Find geometrically the values of /35 and /26.
. witfafey stgtcyy /35 8 2697 A1F fady ¥31 ]
8. Draw a regular decagon in a given circle.
«3f e 43 33w vage <7 71 ]

4. Draw a regular polygon of 12 sides in or about a
wen ciicle.

[«aff rar wsfafee @ afafafes «o% o apigy
RENTHE

5. Describe a circle in, or about, a regular nolygon.

i «ef vaq awprad wAW'3 @ ARgs Wi 3% | ]

5. Inscribe a square in a given circle.

L aef qre wefAfRs asters wfze 33 1]

7. Inscribe a regular octagon in a circle of radius 5 cm.
(C. U35

{5 e bt AR e «oft xax wigw wfve 331 ]
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8. Inscribe in a circle of radius 2 cm. a square and fing

its side by measurement and calculation. (C. U. 514
[g% BB a2 e wsf afora =fés 37w
Byia e oqdr fAfy 31 (8 282 i

9. Construct a regular hexagon circumscribing a circle
of radius 1'5 inches. Measure a side of this hexagon.

{ Pat. U.'51 |

[@af g wiaid 15 3R 1 Beiy @I Afifafes vq
B GH NI I AR T7iy @3B AtE WA | ]

10. About a 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. 0.5

[ «3ff 1" qisier 3ee Afafafie sqe foge wfvs 93
Bota ovawA At @eff fovs 17 9 & Ihere e fagwm
Tt 1 ]

11. In a given circle inscribe a triangle equiangular to
a given triangle.

(a3f8 ovg 31 @3l awe fagrem wqFd fogw wfvs 33

12. About a given circle circumscribe a triangl
equiangular to a given triangle.

[ @of® faff3 fagres Ap1etd /N @3B [k o3 Afafafx
figw w33 ¥111]

[ =g cue )



Solid Geometry ( 9% gjiff® )

=fevim new
]. ®® T k7 ( surface ) 0FY) @ ey WNE (9% cay A% 1
s 5 07 o7 fanifas |
o Wy @R P 9 (solid ) awA | Eeig ovdy, @
2 Wy, e By fawtfasw
o etk THfafee It o fay s sfwe @ wgew
w31 1y 17 wfy Bz AfeS A fafan o9, ez & sae A
sline @ plane surface + 404 |
& ed FATH AL, SINF @SN ( curved surface ) A
WA ¢ e B (Y, as gz ofe wle aal qur Sela
weaz 521 Fafon (o3t fe 1 o well faas 25eq
FEFY, QW N 19 oW Beom zy, yoil uiff we «afe
o fifas Ty, Wty @efs eteg Afe wia1 @e® wa ( solid )
oL Ty

ToENn VAR 9FE AT O3 wafwe wAoifone
»usfed o @FGAIF ( co-planar ) A !

553 wgare, fwst uff (31 sy Q11 71 A, €A & Q)
ina SWIRS @S skew 31 non-coplanar, 413 | 979 ¥IAINIEE
Y oeETme dae TRfTe 1804 A1, WIE OXAT WA ALy
Twigae . wh ia{He aiotifoeits ugbis $43 wfd @36
Soe arnEfar (30 2% |

¢ el eRINSTH® AINAYR ( skew straight lines)
sy (o wB wAmelaR (skew ) AARAN Wy 43
sareay wirRE Eofafye (@1R foy 2bre @i wwieate i
e gaLE T AT (1 (T Beofs I O (FINTF & 7_E skew
Fretaie wgg T (1Y I &V

“0% 77, AB © CD TEf skew #3AEA) % ABY TARME @
47 o g 73T PG Il CD BIA1 €8¢ i @09 AB € Pa-a3 FifEe
‘@2 aB @ CD skew (IU1ETIT NIZ© (F1d 23 |

Elc. M. (X195
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7. stwsfis o8 WEaRA T vy ffrs w¥r, an
BT B2 |

8. 3ff g2f MAAY W33 ATSHA WIS AT @R Jyifisry
7% fitat afts s fafors a1 23, otz Seifeons mtweE @ 2

9, 9w3afl ARY ¢ W A ANt 7W 1 wieifpns o
& ffiF 1% 73 ) afis Ffars swae fafae 41 23

10. 2f swes swiwaia 2y afy wrzifiscs st wwaen
af7s Ffaare Siztl Fuas fafas a1 29 \

11, @3ff e wff @waf wasry #fes anasiy faf
T @, & cgufa fral wfze & Aqeas
ATHTF  FAIAIAR AT & AZA- P
QS a9, a7 @ WARMF @

N
ANSAI BA@ A% ( perpendicular < B /
q normal ) WA PO FHIAWA MN /E ,> 0%: /
serag By o e fifre gdang: M -
Po Tff o T34 frgl wfee @ AwsLaa  fom a2 25)
Beifafze Ao, BO, CO &gfs Ay #RATINIT Torg 7% 23, O PO ¢

MN _ATSLAY TF a1% B 1 (Y SFATIY J ANSEH € §(9
AN SIRiF Vg ( vertical ) 371 23 |

BH0ed TS A% AASAE WFPHF ( horizontal ) 0 |

12. 3 oYY 38 WA I 9F AASA 43 WP WAL AT
T 9T AN WS SITNF skew 5TGW I !

13. faws Fratwefs WG (Axioms) afamy a7 371 29—

(a) 25 #FTIN @ BarE fars ffars 28rs (cgr FfITe) 41

(b) @3B TARN F13 93l AAOrAT Afgs azlh Fgrs W
2qS (Wi gy FRCS ) oM |

(c) T&fF R frm walbara azacaa s a9 |

(d) «zf wwsay g2ft 7 catsr 3fea v ¥ -ew ay O
T8 *44% A4S Ffre @ Axstay oy WIS 4w |
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(e) @FfF AASAME Steta TRy I AeAAE W% (RN
g5t R Aww 39 Wi @ siwoe at3ea

( Fwea Afeiee % A4” ffs swen gfirs ¥eg 1)

(f) @3l gETaT FEw oA Avea Sty |

(g) @3l FFeA @ ¥zt afew «IB 3g frm asBars
sred qiFE AT

(h) B cerY HaAN fayy 9sf e F3q ehym wAwea
drF gyt

(i) oBfF ATwRCRAY AWSH I HIAIA ATMUF X 20T
oq. YTIR AT (A RRHTs =T g RS Nz 4114

fafay Swiwe 3

Bwi. 1. If a straight linc intersects two parallel straight
‘ines, then the three st. lines are co-planar,

[aff @zff sz g2 aAuteats sRAIANT (gF FJ, SQ
w203 feafs aefas 28uq 1 ]

WA FI AT, AB @] CD 4% I ANWIA AIARANF
N TRATRY E @93 F TS (jY

sfaang 1 e Ffrtes ¥ @ /N
43, CD, MN TASAF | A EL B
A s wRY AB eR CD j/ o
WA, WeLd SITEl ANSEHS | / F
PG E W F IYIFN AB 93 CD-7 »
oy wafys 39 ; wswy oxial @ (fom a2 26)
mreray Sfafye R
W4, EF AIIA AEIQ MN TIAIY @ NS THT w3fjs
Lws:fam (d) ). .. AB, CD, MN TIASH% |

‘ @‘_ﬁ. 2. Show that if three or more parallel straight
iiics intersect a given straight line, they are co-planar.

[C.U.21, 51 ]
Lafy feafd 31 orotfis antsdta #3q@y w9 «3f AR
AR (BF F0Y, SR B 9FSA 28 1 ]
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T 71 TF AB, €D, EF AN #3341 f&als MN H3ecTaTt=

wWiwa e, @, R s gy sfie | "
«7i4 &fire v¥@ (v, AB, CD, EF A !5/ .
SFGAT | /

@il s A3 @k cD FNIFIA < "T', v
afawi Betees 11 fiemt @36 wwen &er R/ .
WY WA FY, 9% AN ‘p. 9k P /
a2 & fa9 g3l p-wmetay Beg wafys, N
TN PQ AIFLIYT WAL MN HIFATIA ( fom A 27)

& p-aASLAY By wafwe | weez, R Y p-Awels w3 |
G4q A3 93 EF ANiBIlE @y qwslay i W@ o Ra,
Fiql Wiy @FfB wwes ‘g-e3 Bey srfye | Wead R faw ¢
ey g WAFe | 37 AB 99Ana @ ¥%iR 3w R A fre
wEf5 Awed p wa g GRYWT AL [ weeia (g) T
P 9 g OFF AN |
EF #2A73Y! p-ATSAT T4 wafFS %2 !
AB, CD, EF #{yef#g 1
@FF @ufy #31 ww @ aff AB, CD, EF-&3 HEIWII Wig«
HEATIY) MN-HIATINE (BF B0, T SIZIA18 AB, CD, EF-49 e
nirefas g&a |

%%\ 3. Through a given point draw a straight line whick
intersects two given straight lines not lying in one an‘d, the
same plane with the given point. [C.U.te

| ot faffe 23 A% OFE Awels WA Az 9wy 5efb @ve
HARANT (g¥ ¢ fam & oy fenl @l waaeas) afee 391 ]

WA 33 qF, o «3f fafg fay @ AB € D ¥l @
ngATAA | O @32 AB a3l w3 f6 wiwes ‘m’ &F zFA | WA 9
TF, @¥ WA CDiF @ e (v o

A1 @dF oe WAIL mFATAY //,/"
Ty wfge ®WR, Wi oa W& c,70
AB FREALIA GFTAT | WO, BER T, [}

P fawre (g 3| wSed oa ¢
samadig faefy ez (foma28)
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ALY 2 0@ WA AB-I AR INIFAA z30 BTRI (R
FREA T | T TEAFNT (317 7IARRYE At e71 7iBea /1 |

@wl. 4. Prove that the common sections of any three
»lanes (non-collinear) meet at a point. [C.U."11]

L Awegy g %ot Reqf Amstan sAtaizd cgrea Roafs wmfa |

A F AUF m, n, p {3 A0 | ewid 3Rce 2B 1 gwia
23f5 fars gr 3firq

S 2 m 9w n HTSA @3B QY ABTE (vF A w@ar
w8 p WATH CD AW (yF 3
cgefim (1)) 1 AB IfF p ATWAG
#letE A1 29, S AB AR CD HIFA-
ateg @3fe faqres gn 23 WA
137 9f4 9% {39 0. Wwew3, fealf Aues
0 3%r® (xF 379 |

[ Wz 93 Fenn an: (f5ma229)
aov a3l RErs ffes 21 )

B¥1. 5. Any three straight lines forming a triangle are
J-planar.

Tcan fEAl oma-tzn @af fame  iw sfam Srra
ABTANY 3 1 )

WA FF, AB, BC 8 AC MAIYRI AABC &9y sfaatg |

A8 8 BC P30 (gM) WIARA fiml (¥ gBBata wye qiw
T, AB 8 BC AFOME | Wedd, A 8 C ee WMIAEF
H4IA e & HAWAE WafRw AifFa |

AABCY AB, BC, CA afg f®aft aswaiy |

¥¥. 6. Draw a straight line to cut three given
wn-coplanar straight lines. [C.U."13]

| asTNY Arz «Fd Feald AIAIANS (2 IFRu 9B AIAIY
TEY Fq 1]

WA 73, AB, CO 8 Pa feall wlasf@F H3amal | Iaiffms
% Blg «nq 93 Awmndl SifAre 28l AB WAl fem
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©3f} AASA iF | ABIT W I Q@ ANCAIF @A QW W&
Tz1CD € PRIFT TYIFT X € ¥ fIATS (R ITI @3 XY (T AR
AT Al TF | 9WE, " X, Y SR AB WFE ATRT w3,
S XY TIARA ABIF (I @3 IS cgy I

WO, XY AIAIYE R aAraal 2%

®w. 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]

[ @9 AveEz afey F1d s I @ swemm e
FIARATT ANV 2, W03 B2 @ AXSTEY AN 2303 | ]

WA 37, P ATSAT BT AB @I ey, W @ AR
3frrg w3l CO ATAINT ABT FATIWAMEA |

ot FRCS 2303 (¥, CO MRATIY PQ HISLAZ AXTEWII |

@R - co € AB AWWI, .. ToRR GIOANT @
PQ ANSIAT AT & fASIN Ay C(RHTIN TEA AB. W3,
corz s e Bzl IYqe Pa-NElE (kY IACC AN@ AL,
134, D I PQ-ATSALF (RF LI, SR CF (gFA% ABT TR
W3S 283, % ST we< (- AB |l €D ).

PQ ISR AfE® CD AW |

Bw}. 8. If a st. line is parallel to each of two planes,
prove that it is parallel to their line of intersection.

1C.U. 1934 ]
[ 9 @19 zaadn oXfE Avey ey ANt 7w, SR
Tl @ ST (RHIIAS ANEAA LB | ]
WA I, M 8 N Q& AT, xy Beuwd (gEIY @R Pa
AIIAT M @ N AR AT BT AXRIN |
2Tiq FRTS 2ZI @ Pa || XY.
WA FY, Pa WARY il M-Sy Amiwdia IRE wwe
AR N-ATSAF AB FIIAT (RF F[A% | WS4, AB € PQ
ANWAT GBA| .. M-TASH € PAIS o3 smiwdle @R
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@AY : (TP PO & ANTAY FIAIAT IR OB & ATHAT TAT
79, .. OB, PO-C3%M B3 717 |

@4 OAP @32 oBP fagawz
A0=BO, PO  Hi¥4 IR
4932 L AOP= £ BOP=1 %T(¥14 |

s fogeen 58T

AP=BP.
OBFY @A I I @, @

ATeAE (A 3 fam A o B
25TS ATYITS] |

& FyeA? BB APiaciy | ( fom a2 32)

®¥l. 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 (&1 FStoY Sofq A7 | ace AR B 2¥e @ AyeA
-1 FRALIY] CF-97 o1 BE 1% BiA1 289 | 214 F3 (q, AE
€ BE 4133 AASLAT G CE 717 | |

AB FIAIY XY HATSAY
4 B RATS A7 1 XY AFSAY I3
843 CF (T-(FIq @l A3 |
CF-@3 B3 BE 7% BIM1 257 |

J\ v
AE I& ¥ 334 | /ol N\ \c¢
vty sfare g3 (v, CE
Al BE @R AE HIAWIAN- F €
o o

€T AT BT A% |

AC I% 371 28 | (fom a2 33)

Nl : AB FIAIL! BE € BC-I T4F AW | ¢ ABE
I fagren AE®=aAB2+BE® @ BEC TFNA fagrew
Ec?=pc?—BE?, S, AE? +EC?=aB?4BE?+BC®—BE?
=AB?4+BC¥=AC? ['© LABC=1¥WI3i4], .. LAEC FFid]
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CE FIATIY] AE AIATIANT B1a A% | 9% CE, BE-7 oy

¥ .. CE WIALIA| AE ‘€ BE HIATINHIIFT AASTAT TAT &Y |

B@). 4. One and only one perpendicular can be drawr
to a plane through a given point outside the plane.

[ ia Aawaa afeew cata fafwd Ry fray Aweafy B4z (3=
@B A9 Sl Ay 1)

A FY, M TSI %% @3B 7% 0. @miy s edia @
o fa% fil M-ATSAT B (Fae 93l @ AT « (%7 U |

@&ute 3 ofr w2 7, WA FY, O THCS @ ATSI7Y TI OA, 08
o%fs a1% Bial 337 @wd, WA I OA, 0B ff¥ N-AVIA W17
7% G2 8ol (T4 M-AITALT CD-(ILT (BF FfA=

' OA, OB BS3% M-TASER 847 7%, 93 CD BIFI 5
2 syera fafas o¥altgy, .. OA, 08 TewWE co-¥7 TAT A%,
&g cot AfeT 0A, OB £4% AL WaHD 55y Torud oY B4
A THTT a1

WA, O TELT M-RTELHY B9 (337 9aBaty =7 Siq) gty

B9l 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. 3.

LY T (Y, (FNA ANSTAT T 9g «3fe fam fafw w31 an
el & weerfegs wg feal @i g odre mgzast | n
T B NHGY T30Q 7 |

WA 3, m 93 2A7e AVEA 9 A, 8 € ¢ Foig ey o
fag | AB-93 vorfay fal A3-3 A7 A7 Ffam) @ah Ayea p &
zha | Weed, 9F AAUAT AlSTP T A, B BT AT
B ANSAD m ATTALE (a ab AT (57 377, . ab (3w 2F™
4% A 8 B T30S WUGIIS] | WiAMF, BC-3 Nyrfam fym e~y #Hfo™
% TR 0T GIF 28R | n-97 BT SRYS AOIF Y B C
BT AYGIA) | @B WA m-ATeALE AF od AW (%% AN

. cd-F3 (1 (¥ % B € C 7FTS ANGITI ¢
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fafay Bvimge 5
BWL. 1. If a triangle revolves about its base, show that
the vertex describes a circle. [C.U.'19]

[emtd 337 v gfice =or 2w off @3 fagers carts ag iz
A4H 93l 39 wfre sl ]

A \
") ¢ 68 -

(fsmaz 35)
T T A%, ABC @3B fagw | @xfd Ffacs W@ @, scre

wF *RU AABCIF (I 28 A Iq 93 3% wfes 3R ¢
BC-3 B9 AO ¥ WFS 7] 284 |

@Y 2 . AOLBC, .. O, BC-93 &Y a3l fffd faq 1 maw

fagafte carai 2803 B4@ A0, BC-T Bor3 741 O fPqre @7 ifeTa |

oA 1 If3s! @3B wwew wfFe sl w, @ry

A 2% O ZBTS ANYIIS! IR, wowy A 93 39 wfFs wfua
UL O (IH R OA T 23La |

8#). 2. Prove that therc cannot be more than three
mutually perpendicular straight lines in space meeting at a

point. [C.U."32, '36, '48 ]
[ @wiq 73 1 4% feaby wfge TeaEdl A3~y B4y @3
fa%rs 17 28T AN /11 ]

WA F7, OA, OB, OC 3%~ ¢, O
@U@ o RIS AT~y T3 ‘ / ] Y
v | 7 T T4, WA I OD W ./ /
o3 A & w®A W

OA, 0B, OD *R™RI O A 8

o fars aw z@1 oA W 0B
RF XY-A93a &iF | (fema 36)
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(TY OC (4], OA 43X OB-F B97 O fAFre &%, .. oCc aw:
TAGE XY-47 T % | WRIF (WY OD (IA1, OA ¥ 0B-3 Ty
AN, . OD (AU XY-HYSHI T &7 |

S, OC @R OD HIMIY XY-HYEAT TAY «53 fIHLS a%,
feg q &®a 1 . OC 3 0D GFE T WIFFE |
feafdy wfyw sgamaat Ag=eg Tor 938 RAwrs aw g5re
g A1 |

3‘1. 3. Prove that all straight iines drawn perpendicular
from a given point to a systen of parallel straight lines in
space are co-planar. :C.U.%27, B.U.E. 64 ]

[2md 93 @ @fa 4oy faw »30e (93 wqieta wigacae:
N7 B3 w{FS quafa ey (]

A €3, AB, CD, EF &S w17 4oy NIQ4 eI
P {5 81 Pa, PR, PS.. ¥II@FIN AB, CD, EF,...9% €94 &% Bra
TENE | o Ff0e 28t «F exvafy ageay |

gL, A 33, P g iy awe swagdrefa sifes wminge

sfgg xy  qgAtawr Bra w¥s o 4, X !c 3
! ;
TOXY | AR &3 PGLAB, . PGLXY. /ﬁ-f\.\_____,__._s
V/ :
WFFH PR, FE...HTENE Xv-£3 ' R

LR P

TAz P fAHls 4% | W43, PG, PR,
PS... 93T HIARA XY P {4Hle
XYY BT #% ey & Aol qFE

*e mom o

e Y L

Hyets w3f3s | ¢ fom a2 37 )

Bar. 4. Show that there 1s one and only one point
cquidistant from four given points which do not lie in one
plane and no three of which are in ene straight live. )

i N.U. 46 -

[stfafB fafd fa aseria Atz 93 Botra (3t Feafd s a0z )

2714 ¥3 (7 & Fgefa e5re qugaae) uaf aia Ry 28 i 1 ]

AH F3, A, B, C 5 D bR wiluclar ewe g e Szitws
@ta el @ Agay w1ifzs A |

ey 30s R @, 2 feqefa s8re agme) sk
%Te AN |
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N{1A, (ARG AB [i CO & BD Feithy (gnd 4
_ ABD =1 ATTFTq,
LCOB=1 ¥R ;1 . CDLBD.
CD-(3¥) BD @ DE (4¥13 g #v 1 few 8O @& g,
Y-AASLAT Ty SR,
CD (Y] XY-ANELAY Toiq &% |

fasizie Boteiiw

If two straight lines are perpendicular to the same plane,
_hey are parallel to one another.
[ ufy o35 Aamrawl @IT HSCAQ ToAq A% 2, B4 BiRiar Ay
QAN B |
“r43 TooN9 3-63 AT &9 91 8T (T, DE, AD-4 TAF A% |
/1313, (LY FHAHHILT CO, X1 -HIICAY o9 an,
$21 DE-3 B9 A% |
cD, AD, 80 ¥ ine ; foy As, AD, BO Alnsfsa |
AB €32 CD HINEfAS |
w1413, LURY LABD+ L COB=13T21q+]1 ANT2{d=2 A9,
AB 8 CD H¥1%B14 |
GFTAG@ 2 W XY HAGLAI B9 AB o% 0¥ @3 AG AT
LR & AEEAR (N-(RTH HIATIA] DE-4 TG BD Y %Y, A AD
(449 DE-3 &g A% 23 !

37 o f6lZ  ED-(¢ FHIG AfHE 492, (U4 FD==ED &¥ 44"
AF (OIS T4t ABED € ABFD 4Ry, .. BE==8F.
W14rd, AABE & AABF JdHN, . AE=AF.
PHTS A ADE 9 AADFOE AD {412 {8, DE=DF &< AE- AF
L ADE=* £ ADF=1 %1213 i |

; "3‘&312 9% Toigrad  “The Theorem of the Three
“orpendiculars” A 1]

fqfay TeigaAY 6

B%1. L. Straight lines in space which are parallel to a
wwven straight line are parallel to one another.
[ C.U."14,°19,°29, '35 }
.99 HaEeadtve Afe a3y fafR weAtaNty el vy, S
=1 g AN | ]
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L MTFS & %I F3 T, AB W CD HIATIY BOIE Pa HZ+
IV ATV | A9 FT9re 2277 AB 8 CD AIWHIA |

PQ (117 (-3 49 @ 231 Pawl B9 @% 3TFI XY wye
131 g%, &%) (TA AB @ CDL¢ B 9. D A%Ts (gy 377

@AY WTY AR Pa 98 PQ, XY-RATEAT BAT A%, . AR
XY-AASTAT GG % | BH CD HIAIAT S XY-AXSLAT Tofg 1%

YA (XY AB 93 CD (FA1 9F8 ATTA XY-9q B %,
Boial Ay AW

BW. 2. AB, AC are two straight lines 1ntersecting at righ
angles, and from B a perpendicular BD is drawn to the plauc
of AB, AC. Show that AD is perpendicular to the line ac.

| C.U.°3%

| AB 8 AC W4HIYYIRY A< ™Y ANCFILY (BF $T47MR £2 B I
AB 8 AC ¥13F ANSLFY ©9F BD #% Gl 58UiR 1 ANY F$ |
ATy Tog AD % 1 ]

WA F7, AB & AC ALY TFE m-owed R(F ¥4 BEia
B, XSIRBE | ACZEA | *0  BD m-aNT(AE BHY A% FAT

BOLBE. W34Z, BD ¢ AB TS0 Af5S BE 4% gFF |

AB 8 BD I3 ¥ TAIIAY @"RY BE &Y . AC HIFLILI =~ ¢
ANSLAZ TBFI A¥ ) AW, @ FATAY AD-4 HTE AC HIFIIN
TS ffore gets AcLAD 2% |

®wW\. 3. If perpendiculars are drawn from an exteirw
point to a system of parallel straight lines in a plane, shc.
that their feet lie in a straight line perpendicular to ri
parallel lines. [C.U.27; D.U. =1

[ emid 33 8, 3forg (317 a9 o30S (41 srssifas sl
HTLAITEMT Bofy WIS ATAYLR AFRYET 99d AaFrguly wefe
s & I & AT a8y Teg A% 1]

WA ¥3, Mm-ANIAY 347 94fge Ag, D, EF 2pfe Fos
YT FIATINT €3 A12ew 0 faw 13re Triid By qeiEo
0G, OR #iFf® 2y Biar zZatte « @wd Ffice w¥ta (@ & Ao
smrRgeld A 9w 2 @l @wd AmtwaiE sgmzdrel
Bz AV |
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HARY . WA F7, o Ry fim As, co. EF arefex ArEam
W XY FIAQY Bl wEA | 0 AB xy @3 OPLAS,
OPLXY. WFFY 03, OR €3(s Arafq xv-w3 B93 o f3Hrs
¥ 3E04 | WD, OP, 0@, OR #efs wafy aa% wysra ofEra
OB AT XY-97 BHAY 17 2BLA | W 47 & vy 6 p,
IFLY n-HASH HFE m-nATAL 2 928 wImizAiy cuv 47208 ¢
0P, 0a, OR #%(® ARy n-wNEa waly,
Tottha st sl m @ n N BLad CRETLATE B g WATY e B4,
P, 3, R #9% “twfasgafa swiqx gom
AB, CD, EF 29f®3 #fye xy =ymaa 93 xy aw
CRASCAY BAY 4%, . AB, cD, EF #rpfe (quiefAg acens
ATIAT TAZ AT @9 PQR...... AU & et wafge | wDaaq,

+Rapaf A3y Wz Il AB, co, EF =gles By ax w9y

. Exercise 6
1. Draw a straight line perpendicular to a given plans
crom an external point.
i Aoy (31 1R 2F e 9Bl A7E AAWAT TAY A WES 34 ¢
. Hints :  3f3:% o fayg 30w m-suwisz Sofafye aB sewigvie
¢ OP A% Bid P fIHIT AB-¢ T3 m-HTEH Pa A% GlA
W4 QO ZT P@ 43 B A% B 1 G1E Bfwh A% )

2. From an external point #, 20 1s drawn vernendicular

« che plane Xy and LM is any straight line | 5w plane xv.
.+ 22 be drawn perpendicular to LM, show that oa is
sependicular to LM, {C.U. 43 |

LTy P Ry ECE Ky-MAELAT DAY PO A¥ BN WEA aq
WA RN EAR 88T LU-CHIA HAFLIYL, LM-AQ Td P Ax Bl 9B
T B4 U LM-47 849 o@ A% 7FIQ ¢

3. Find the locus of the foot of the perpendicular drawn

s a1 given point upon any plane passing through a given
aght line., {D.B. 241

. a3fp ove fax ¥Bre @I 2AFE  AIAQ@UILN (Q-(FA
"1 ag o 3 wiEs eag AR A @ 30 ]
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4. It perpendiculars are drawn from any point to a systen
of parallel straight lines in space, then all the perpendiculars
lie in a plane perpendicular to the parallel lines. [C. 1J. 26

L @i #7 (3, 4@y A AR AIAFAAYLT TAR @I fawy
eIl WET AYNYS a4 WAwa WAl 93 (aF =AE awrwate
aautafaz oy A% ¢ )

wfeiaEe | Projection )
@ s (1) 4 aule ButafRe fam ety o¥0s (q i Hwerm
Bog wm Aifarm, Aeiaus ngadwmaE & owarae Gve (qE (Wi

wi@H9 - Projoction ) An#

A "1 /!ij
- e =
Tt
r....{.. i‘-‘L‘ e ‘_WJY
P T T
I R I P
. et [PRY
£ Briid aL - i
‘ K

¢ 5= oar 350
5T ab 2B XY ANITAT TG AB (g2 A TEORA
(2)  (Fla 33ATIAIR & ANIAT B oz wfersiz wafye

CEVAUF 3R systen OF NI~

A
@Yo "\. o (angle between ' | Y
, o f .}/ | 7
a st. line and a plane) 47+ | __J p,
LA A, XY RAGLAL B AB ‘/o“'""'aiz"""“ é/’
ReATIUI N2y ap | FEAL X
AB 4 ab H{UEHAD ¢ AT FI, ( 57 a2 36 !

AB 8 ab ( =yl 3f{s AB & ab ) AI™4IF O faHrs (g w1
w39z BOb (FIIE XY ANTLHT T4 AB-7 afF

| @R CANETAd Bud AIACTATE WSURS ARl wn 7 ¥
@3B ToAom, B5) 137 07 AfFAT Bora @M (F oM 28A A1 ]
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fafay Iwigad 7

¥®. 1.  Find the length of the projection of a straight

lme AB on a plane XY in terms of AB and the angle which AB
nakes with xv. C.U. 34}

[ AB AN 42 B XY AYBIAS KTF u (aiq BE 379 Wi
ot & HASIAY BoF AB-7 WISIBD e qfy 2]

NIA FG, XY-HASIAY T2 AB #AF9412 wfermo ab. ab-3 G
w4y STICS BT(T | WA 2, AB (AN AY-HEHAY ATz e H (14 BeAAs
Atga . amia, APl ab B8, AP (38 B P fagle (v 3fea
M 8T AP=g~ A3 _BAP=@ TEH !

ab= AP= AB cos .
¥ 2. If a streight line outside o uiven plane is parallei
+ apy straight line drewn in the phae. it s parallel to the
“ne itself. TR SRS WA B
LY WA AT e AgnTatl B A e (405 RoATaule
CalE o) era Bet Ausalle WAIwA 1A,

e FY, m-NYTAL TBF AQ WAL B HUTAT PG WIALATYE
i vl €f20 s 63Tg (@ AB, m-FEELA G WY R

Al PQ, .. AB < Pa 9% His(d w3fE ! WK G4,

WYEH n, FEA on ¢ o ANSREIR SRR FETY PQ. WEAR
aard Af§ e TR Tl meARALE FYTS (RF FI4T@ ANT 43 . W9,
& & s aff [l »3, 774 wa9d pa gty fiflas sy, fow
e toog AT WEY AR AP . AR AGAAYD moRNASLAd
VR E s BBE |

BW\. 3. [f a straight line is paralle! to a plane, show t'hat_
« s parallel to its projection on that plane. C. U.’44;

Cafe @B HIAIY| (AlH FAFLAT ATIWIIA 23, TR FAHS R
e 3 Hyerag Bolw wizty SFErHIe Wigdla 6¥E i
Wi $2, AB HIALIY] m-ATSCAT ANFRAIA w3 & AASAY TR
os wferEs Pa. AP, Ba QU BT |
ABY ®WfSTRe PQ, .. LAPa 8 LBQP ALSTF AACFIY |
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wiata, . AB, m-ANOLA] ANWIA @3 AP € Ba & HUTA:
@93 A%, . LPAB € LABQ STSTE ANCFI |
;. ABGP «3f3 wmwrwE, .. AB ! Pa.

Bw|. 4. If a st. line AB is parallel to a plane, then any st
line co parallel to ABis cither parallel to the plane or lius
in it.

[aff cafa FIFEAA AB (FT4 H50A4 AATRAA 57, %02 AB-1
AATFINA (- AIATIY €D & HABHAT AW WAQ) 517 Tovoa
S TBR | |

- Hints : W 32, AB ¥3AIY] m-H1AT A(@ITA |

** ABficD, .. A8 ecDFn 9sfBaty saws e Aty
T 39, BTl 30T | & n-nTSAB m-ATSLAT AN G 2513 AT
Bae G AAtadm ( WA w9 [ qAiw ) (v Ff

@, fF n-WTST m-RTSlAd ARIWIA oW, HA n-AASATEE
CO AIAIN m-99 AATFIEA 234 |

w3, ff n-AAeA m-«gy wfes
syacavty fafas 23, stz AB 3w
m-AvSEy  AREIlE  AFm B @
f%e -7 AL o33 | @,
**  AB Il CD 97 AB, CD 8 | &3, ( {53 12 30A )

Co %¥ -4 ANWIF W4 (93 Hfzs auefoe z8ia

CO % m- A HAFA WY & o7 wqfFs | |

®wi. 5. Show that through a given point a plane may b-
constructed parallel to each of two skew lines.  [C. U. 31,

[ @xie 27 @ 3iq iR o fom o3f% swniwsfas  seses
el WG 93 s wgw w w1 ]

T+ F9, AB 8 CD g2f5 &tve wwsfAe 513may ( skew lines
4 0 2473 7% |

o faw firal adi@ta AB © cDT AW 3Ta%1 OF 9 0@ HaAWIY
Bt 1 «¥q oP 8 oa firyl %S sigea? B8 wyes |

oM . AB € CD WHA OP € o@-€3 HAIEIA,
;. AB '8 CD Z{IINF OP 8 0@ {IIF AYSLANS AW

-



9w grifafs 313

BWl. 6. The angle which a straight line makes with its
rojection on a plane is less than that which it makes with
.ny other straight line which meets it in that plane.

[ C.U.'18, 30,31 |

[ (317 #Aeay) «@afB arersme 3o wsiety wferwer Afrs @
&1 B B BIT] & AIALAT Hivw R wwora fufas w9 -F
TQATIYIR AT B (F 1o W] FADY ¢

W T4, M-FAGAT TA4 AB HIATIAZ AFSTHY ab 942 BA TR
a4 WfTE @ wAerd o fawre fufas e¥bgns ¢ m-AweAz Tog
3b-4 HATA OPF HIFIA Bl WL B @ Ph (A & !

e 2 . m-ATSHI THY B A%, . L3P HACRIA |
Bh<BP ( Wfegy ): 4s, ABOb 3 ABOPI 0b= OF
3 W W4199, fag Bb<BP, . LBOb< LBOP.

W] 7. If two intersecting planes are each perpendiculac
v a third plane, their line of section is also perpendicular to
‘hat plane. ‘B. U. E. 64!

[ 5Bl W) ATSIAY AT AfF (AT THIW AABAT TAg A
‘3, SR § SHAAHT (RHIIATS @ T LAY BAT AY OFTR |

IR ¥, MN 4 XY g3f6 AT A3=137 AB HILIAIW (¥ &ty
- 519 PQ-TAGAY BT AR |

@Xd FIITD TBR (T AB (RHII4! PQ ATTHY $97 3%

qLA FY, MN € XY FTIAT] Pe-AA SHATE ATHIT BV = 3>
iy (BW A | PQ-ANTIA BCLBM 8 BDLBY 3YR

[ fom & 39 Ay,
HAM: 0 MN 8 Pa ATSATE IVIT T Y 42 PQ
STBLA (EHIY BM 93 TAT BC MY, . BC IY MN-ATHAI
TR AN |
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S MN-TSHfRE AB (7uiy B9 BC A% | WHFL BDLAB.
AB-(3%1 BC € BD @¥¥ g% (grILadtd B3 B (wFfiArs 219,
AB-(3¥} BC ‘% BD {13% PQ-FASIHAT OHY #T 05 |

Exercige 7

1. It a straight line is parallel to a plane, it is paralle.
to 1ts projection on that plane.

TFIE AISIAZ ARty masmrget & wma Bey Bt
whsrmiorg 8 auiwals o3 1

2. The projection ot the middle point of a straight linc
vi a planc is the mid point of the projection. iC.U. 16

ate WA BAR L@ Hasgals waifag s wieowd @ (a1-
whsn AR Yy o5(a
3. Prove that the length ot the proj.ction of a straighe

lime on a plane=-the length cf the straipht ltne X the cosin:
of the angle which i* mnkes with the plane

TIIS ¢F (F (Pfo HRereie THY (B FHeToWls KiBIWIT
el - RN TN 4 P g s WA BRET (il G

4, Show that the projecticn of o strarght line ona plan.
cannot be greater than the liv. What may be the maximun
length «f the projection ?

Wt Y (W, (@R AW v¢ bve a&fB WIALIAID WBRIAL
Rl B (9d UTHTI guEe TETE AN 41 | @& wfersin g Hiltge v
@& wEIG Ay ]

5. Prove that equal anc parallel straight lines have
equal and parallel projections on a plane. [C. U, 23

LBl AALAT BT AWA & W TS 7IA (aqtaiay wierweraia -
®qje & AATHZIH 22 1

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

g5l (g ANSTHE T ($1a8 (9AT 9EfE WiSUEAT Agaww
v s & cgaife 93l ezl e 1 ]

Hints: (31 (32 & Siorg wferss qaefs a1 yoa-
o (32118 THR FAsren (sATa Tagty 93 AT OB | ]



Dihedral angle ( fasa (14 )

T 594 correany fie 3w v s t BrotT A4
(QFLIANT U-(F17 3% 2313 g8 wwrag Boin witwrs a0 oER
AN QF BFA cga 9% 5E
T CRRIANY BTG ey oY ¢ ¥

IR UL A ST e

ERLIK (. : -

A FN WP, BC 9T AC e -y
N AR WA B LTy
TR AB (4312 (T (3R 4 S Bl

CSTE MG BT 4T AD WEFR U 00 84 a6 RArI
WIS FIFT GEA (T EVI91 AB €4 B9 Aw 2y

B, L PAR = AeA 5500 1 e (ere ' op gl wm
it fa% MIEIW ML QT MN ©44TIA0RY AR 7 Bg AR saT
UG AD RUEAY Y HiE sEE

LLMN= & SA%TT g o7 (gt | :
(TG Pa ! LM 9T @GR §i MN, RN ! ______ —~
LFQR™= L LMN. RN
RS 3 8% w3 1R fion ) b
SILER DICICIR i B By CFTer 41

verga S A A | | 5@ 41

(WY ) 535 qa=irgh A ¥BTS fewm (@
*'10F ATF3 ( normals @3 ) WA (FIAT AT N HRE w30

(il) 9% sqen g3 wargaty momE cgn Afar wwEe fiws
<a1e g3 st wdea |
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(iii} <3 7MY F1R ATSAT Tor9 1% WFUH A AIATINN T2
(V-(F ATSAT &% ATSAT o7 1% 2203 |

WA F3, PO FIALZAY XY-HITLAT B4F 0 fagre 47 @21 PO-4174
o (FE AB AIA  XY-NASA(E 0B A
HIALSUTY CBY TN |

oate Ffore wHIA (¢ AB-HAIM
XY YAEAT B2 A7 |

WA v caloB Wa [T R
AW 2 o xv-AueEs BMa PO L1 R e
Ay, 0. 0B 8 O Teyd 43 PO AT | ( foarae42)
AB-HTEATFS PO wat XY-AYTATTS O AIINF 57 HUS(*0
(RFL3A OB-3 B47 0 Ayl % | .. LPOQ & T% AAWAY wasts

feen (@177 offamtd |
poa fea ca4ff watas,
AB-RITAR XY ANGLF] BAG A% 1



1N SaEny
CO-ORDINATE GEOMETRY

( Bfa=-nfafe )

L sfaes cu taty Qepificss s siififss wAsT #4;
TR Sleld  widlg-wiifafy { Co-ordinate Geometry )
187 |

AT AT A, (314 3 WAt ot afers fwhe wans
AfT w1 Tof WA 28U Bera yArs s esfe frc gt Fi
AT (FY-NFHT AW Pefentg | eainw U, Beige
JAQNEABA] 39 TR |

2. (i) "gi=i§ ( Co-ordinates ) |
(O FF 0, (FI ANSCA H4™T ANINS | A4S wifpe
¥ W Hamrg Sifate syl sifal Wi faew 711

WA FY, (31 AACLA XOX' & YOY' WY AIAINGH H4~F ~
sit4 0 e ey Ffautcg |

Y
o WAt &§E Al o T"V’N P
e eFf i i
ERHCI Bt e DI ¥

woIBF WW (axis) 341 ¥R ! R, %
X Aty guriw l

9 x-®F (axis of x)aR i
oY catww @ FPQ ey
V&% (axis of y ) A | (femasl)

1% WY 730 & AYOAR (P 292 fIand ey Wity as

i) gwe ¢FW! & @y AwE T T wafre (s
A R W ffs 39 S A WA 39, P & reed
¥R @t @3l RY 1 P g x-W0nT BoA PM @Rt p-wTwd
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@93 PN % BIA 28 |y WF 2RI P fagR AN PN A Om
{*+ PN=OM), 9% om lr{id P RHY QW ( abscissa ) @
X-S% gBLS P-4 {3W PM Qe P-a7 CFIB ( ordinate ) 3w

&R g3 g¥ ¢ (3iBrF 93 B LAIE (co-ordinates) I
o1 fBrm P AT A% (x, p) 1 wAlT Al sy v 3tfe
1 ey fFfEe @ e o3 Betz 3 fafws za) wew (3,4
fasg aforet IAITS 280A Belv g 3 wIF 9 (31 4 933 NG

(iii) *W ( Quadrant) ! x-%% € y-%% #ANwABLE 57T
<« faww FRANG | AS1F WP 9% 93 A€ ( quadrant
37 TR | 5@ XOY (FILAY NYIL] WLATF &A4A ATF, YOX' (FIAS
Vi7ae] wrE SN oM, X'OY RVAd WY s e T Ate
4T Y'OX (FTAT IHTFTT WL 5P 1§ 431 -A |

(iv) 4A1FF @ FRIYT walg 1 osfae @9l { convention
SYHITI v WG G[ATHE W QLS 4 x-S AT 499 4
G efare giwe ( positive | & y-Nrmg qiuieiag wwEe
agfare a9 (negative ) 43T 23

w/iarg, x-WOWY SATAY FR v WH IIWIY 4] p-WCWG HATGAT>
wOefaces g e x-wmy A5 7 wEEt  RuefHce
acigd 490 vy |

Wqq, {E Y o, &T iy ST @ R P o x, ¥ fge
99 (x) 8 ¥ (v, 92fF warge w1 fesly =ik «afye
@-317 @ a7 §& N3 ¢ M @IwE, woor MAT (~x, ¥
oFa | e ity WIS (Aeln @, %3 wu s (3B gghe
wotgE, T AT (—x, —y) TR 1 534 itk WAFE (F-( e
a, 393 ©8 @193 ¢ i @i, e WAk (v, ~y) 28@ |

WS, (F14 393 Falls miay «ifFea Bz Fiq 4ier =afzs eie
faffe 223 A3 31 foA3 waEla wiat difad wiwy 9w e Fil
fafs 320l Seitr €A19F & 4T ooaz waf awNy Wy 24w
gw < oty a3 fre oo 1 fafirad e wars atewt ofe o

o AfF%3 g o (FifE Touk =7 I Tera WA (0, 0) |
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x-S (- RYT *B @ (0) 7, ek Tez WAE
%, 0) @ - -1 faqga v 93 (0) 23, ywar Tty
#3415 (0, ) |

3. Cartesian co-ordinates :

RIAT1 7 XOX' & YOV’ AIALY ( Ww ) 5Ef5La 43™e o{ywira
=4fS «Raife | @& 47 WAtz rectangular co-ordinates
LG

aff & XOX' @ YOY' WG A2 HAL [ 4T o] 3FR §F 1o
2119 AT qfeF, 2 Bziffars fE4aT ww9w « Oblique axes )
VAL AT WY RS I F1A0 A% A 9N A w3 gduicy,
(i WHey A@E f$493 gia1z | Oblique co-ordinates ) Wete &
apafa Arger 2573

31i® epdfas Descartes 9% 27 @en glam gyine @194
Tag1 B1RTG aiRienite Cartesion cu-ordinates 291 53 |

(572 AT APMUA WGRE Ak, T WA LY Ha #
v 1% &% F131% ( rectangular co-ordinates ) €133 |

Lengths of Segments ( 3% A e )

@l 955 AHwa (347 747 (498 AAI| (Fla AIATIATR (BT Wiimg

segment-99 ) e fady Aacm WEisal £31 25Uk |

a) AR wenw gefey gEcs ot fafig fega wav
ady |

L fo@ o 1 i @2 @uita (b wfwe 63 -

WA Fg, OX € OY =% SHAY @* P A 43Ff 4% weiq wdix
 py gafam O THLT P-@d fe¥ NANR OP AFEAWINIY I
Wiy Fface o831 P BB OxX S¢ THY PM A% BlW wqt oF
A5 FY

P M3 Atal% (x, ), .. OM=x 4& PM=y.
OPT=0OM?+PM¥=x%+y? WS4, OP= Jx3 4%
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(i) Aty v GBS v g aew o fadw

YA 4%, OX € OY &Y NHYY, P € @ ’iiﬁ oFs g e foc
g 2alE wWiww (2, ;) |7
8 (%9, pg) | PO ALY G | CN
fadfy Ffare g& [fom 2 2 7))

N (2;.%,)Q R
P @ @ Z5(T OX-93 T3 % | Ty
§
HFN PM & QN A% ' ] |
N {
4T @ ZLIE® PM-93 B2 @R O N M

EERack (fmaz2)
QLY OM=- 2y, ON==Xy, PM=21,; 93 QN=yq o84 |
GR=NM=OM—ON=1, - Xg
@2 FR=PM—RM=PM— QN=73] —¥g.
wesd, PaR A3La 1Y fagrs
PaZ=aR2+Fr? (5, — xg ¥ +(y, —yy)?
o ) L T
L @R s (i Berar 7ele wwd® xy, yy, %, yp 42 T
4l 40 gE AE 289 q) (97 & Tl A fam | WS 0
P8 @ 1% (q-(#W 4ty w3fge 237 af (#7 Pa-93 739 fafiz <«
Fafd drtgr 2T i) YAfaw o¥TS pey fay fAdIR w9 er
TR 24=0, y, =0 5907 {417 439 #teqt 137, 339 v2x7 a fax
afey o3 Ao fafaw 28yt hare 2303 1 )
5. Sections of a finite straight line in a given ratio.
313 44 B FHIHANNE (F1 AT 57 I ( Row IR
oW ieRa AT 490 A90% aisal 93 280ty | ¥ fAffR Adn
WIAFANE ¥ 247N ey 23w ( wafiew @ afEfqww afin
(&1 fRffR wyee Toe 441 9 )
5..a) G [AfdR TIMANCE (FA QNG WoPHHITE
frewa famgg wiaig @eda

( To find the co-ordinates of a point dividing a straigh:
line in a given ratio. )
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we), [ 9% fffR 2y scstes sween o0 R cata G
wgtcs fAew g3, (#F faxq g fady)

XA ¥FY, OX B OY 7% WHYR, P 4 @ [IHAYL Fl41% TYIHW
fry, ¥1) € (xg, ¥,) T PQ HIAWA! R RYIT (WA m ¢ n wFANCE
frsed  eFIR | T3,

ok iRa=m I n. k3w v Qx,. 5
s fafy sfaee ¥ R
1 37, R faga giais (x, v) 1 j P~
(r {fsmat3 gl W P‘""F T v
7: R fIm Pars wnflies : i
LR Ox-@n B3 PM, G T Y N X
«N 8 RL @ B 97 OX-99
srtoRter MY qal B, Bo1 Co (fbm a3
& QNUS BT T 8 V 29U mr 1m0
ata, coRTEQy, Lo PRLT
TV RG n
g PT=ML=OL~ OM=x—1x,,
At TV=LN= ON—OL=xg9—X ,
x—xy m . _mroHnr,
=", J. gz S e,
X,-x n m+n
w3, U APRT & APQV Ry,
RT PR_ m [ o Ra_n . RA+APR_nim
av ra m+n PR m’ PR m
q Rrtm . PR m
' PR m T P@ mtni

&g RT= RL—TL=RL—FM==y~—y,,
448 QV=QN ~VN=QN— PM=: (y, = V1)
}’_"’V] _—__RT m

Ve~ Q.V m+n’
2. y{m+n):m(y’_,.yl)+-yl\m«'rn‘:= myo+ny,;,
=mvetny,

m-+n
Eic. M. (X)--21

y
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. +nx mve +nv
w593, R faqe fardy wiars % (2‘—1’——‘ had_Slig |
4 “ Pen m+n ' m+n )'

(i) I R 2% Pa #4VAANT m ¢ n wRNTT ABfisH g
( fom =2 4 ¢FY ), 3
PR RA=m:n T&A

. A 4
a@dd, U RT Lav,
PT_PR_m
TV R n '
fi‘%PT==ML==x*x,,
99 VI=NL=—x—~ X,
xX—x, m O

x Xg n

a, x(m—m)=mx, -nx,,

_MXg — NXxy
m-—n

x-

‘ . ORT RF
aidig, PRT “ APV Mq% qidT © = - = \
A = 1A T ar m—n

BYRI =1 ~p, €93 av=y3g—p,, .\ yV>:h oo m

ve—y, m-n
A, wm - al=miy, - V)4 yim - ne=myg - ny,
y . MVeTT
m-—n

e 43, R fawa fQdy 31ars 2%s ('1’—’-‘2:51, MYe Ty

m—n m—n
. @A : % R 139 PalE wufedfes a3 wdie R T >a-4s

i fa% ¥W, TTA m=n o3

s X2 hnxy _mtetmx, mixetxy)_x, +x,
m+n m+m 2m 2

432 .mvﬂ-‘.‘.”y\ =-'Z‘_L’?_'"_'J_“.’!-.="_‘flz_‘ﬁ.}'.‘.)="9+!{_l 557 |
m+n m+m 2m 2

WGB3, B BT R 93 wATE 2BA (ilio’-‘!, y !%?L)].
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.1:' fagren ATqeior wate 22cs fagusn cwawm
fad¥ )
wdaY, | feafld atve 2w scan Seva fogray ovaws fade o«

nq ¥3, ABC fagwe ARy |y

.8 9 CT FA% TN (x4, ¥,)

A !— 1 c (xs ) '}3)

X gy }”) 8 (x3, vg) | f@{ﬁq [\p

wad fadfy #fire g8 /> B (X, Yo
S|P TA9 AM, BN @ CP A

% B1 I D)
aLa, Anasc =Fifvfe

ames + i faen PNBC -

~4f§TT AMNB 6 M pPp ¥ X

Bifafaaie  owaws~ (5= 5)

) % BHS! X AN ANBACAL AARP,
AABC-3 (T
- 4MP(AM +PC) + 4PN PC+BN)  JMNAM +BN;
ST x?(.}'x +y ) H(re x5t yatael (g—ay kv Hvell
3 X Y3~ Xg¥ - XeVy - XyVat X9, —X;¥3)
Hx){JM"yﬂ)'!’i‘/"\\/:a_}'l)'*‘xs(y\ yolf
| @R 2 (a) 34T O AWLE @ng fagLae Wawla A15 @R Tan
e izl w, §AfRm o (1 fEetEa www s (2) (FlA R
e 3Ry, (3) (3la 282 T wfee. frg @ifds fegs
<L 4 fogsla «eg™ wa Brig o¥ alsy NGNS FUAT WY
wae . (5) frgae afep™s war Bela (ata g3l fagdw (atn
19794 N(HT [IFT BETS ANR |

b Teizy waff wa qrie ed fawse fAmak ox, I

57UYL 1Y | ) .

i >
fretmy Astaqefar gaafe «e wre Ab n 2 ‘,y?

Ney T N - N

s Toy wzs (2B afd e wig wa wre s )\\

. - ¥

Sus g AqUeny e Merr wAwef wate T Y

RERE (4 R TN O RIIECI (@ I CE I A P

VUl 2TEIF gWA 4339 A1RT i afke 99 & h

(SR fafidsta ) Wit 2at @ved ( Baw 5%)
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@Bz 4339 M7 gL 4TS €9 $3 1 IR AYW wdFA@lA
q1® vEre faely sdveafag ma® faaty 33 9% Romewrac
w4F g5 fagwha owmen

GEFT 5T T, APy @vfey crawy fady I3 Mm

(c) @5fA® 241 ( convention) 9% (v, ¢FiN AASor™
O (AT famafa o 151 (ufeLs (@ OIER

RAASHLH A2 BT (T HAYT 27 @2 o7 &b
CEfNCT CRITT CRSHLI AZCA (RPN A (TS & | ]

7. feaf3 faq #xca¥ &&aiz %8 ( Condition for colli
nearity of three points ) |

fRgraa (rIFcag 77 o3 feald fay ama e¥arg wF ey
arg uff feaf fanz sctuns S fogiws cxaws 53 (0) 23
wre® g feafs #w0ed ( collinear ) 2331 91t ¢+ A ¥3, faFyawas
Frars @ (2, ¥1), (X2, ¥g) 8 (X, ¥5) 1 WG fquly 5% ¥8e
L Xy Vg —2gVy Y {xo¥s - Xgye)H(x391 =~ x193)=0.

8. Affwany WA ¥ bYG 1Yy cHawa A

{Find the area of a quadrilateral whose verticegare given:
TR F, ABCD BYgLs? FRHY A B C. D7 WA wWEn:

{xq, ¥1), (%o, ¥a) (x4, ¥3 ) & v D

(x40 Ya) A \‘~
¥ byg B cwmen fadw ~

#fare ¥4 )
Z-N(F2 T43 AM, BN, CP, l

Da A% b1 ! '
a¥a, 595 @ Asco=Gif"fegs O ™ W

AmaD+ Fifsfau DapPC— 51 a2 6 )

gifman  amns - Bifafmsw  BNPC
= }Ma!{AM+DQ )+ $@P(CG +CP)— §MNIAM+BNj - NP (BN+CP
=3y —x )3 Fy ) Hxs— x)v + v —(xg—xy )y +ye!

~ (x5~ xo)y2+¥ai

=4{{x199 xg¥1 )+ (Xg¥s — T3¥9 )+ (XaPs —24¥s5)
+(x43’1“31y4)f
{ wgm Ffagl ohew AT |
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MGG 2 WA ngEI (FMre Fafa e e
ki Y1) (xg, ¥a)y e hxg, va) BT T2IT oWYTA THR
X1y —xa v i F XYy~ xyyo it Hix,y; - x vak
| @RA s fAtsr (RTwA imimoe sy iwa owzed fafy
var a1 cn et 2d |ieT alatn by y 8F o8 D fagts fase oY
3 7 TOglad CRRAL A9F #B1A% 635 Ha (% Loow Atem WFLT )
STTZ AC & 32 ) )
2709 53y & ASCD— AABC+ AACD

S (yg v Fxa{va— ) Fagty oyl
+5{"1U"& “3a X vy vyt Xy, - valt
1L OIS Zh ek 7L PRk NG o e T T S R TR I
trx,vamx,v gy, "x¢1’3}

= 4Hx g~ xa Y P ETLYs © A Ve XV =Xy
+ixayy vl

Byirassien 1

31",.‘1 Find the distance of the tollowing points trom
‘¢ origin i~-

Wb (=512, (b (=4, —3), () im+nr Om- i

34 220 B3 s 13T jaw fadfe a3

a) yafeqa ars (0,0

ot S faR = L xr g yt= V(- 52 V169 13
s fAs (k= Vat gyt s i— ) - 34 T 2255

i SUlle HFF AT gE=m+n 42 FB=m-n

faudy 139 = Jim+n)2+om-n)t> vdm 4 2n?

B¥|. 2. Find the distance betwedn the potots (0, 0) and
208 6, 2 sin 9).

(0, 0) 8 1a cos 6, a sin 9) fE4aCTS Wy §ag 449 @91 ]
291eq (0, 0) faqf gafaw, Feaik 34 28 (@ cos 6, a sin 9)
versfafag fagfs gz fady aface ¥
At 139 = (@ cos 6) i t(a sin v)4=  Ja*(sin*6+cos0)
= Ja% ! *" sin%0+cos? =1 i=a.



326 FAtz-grifafe

B 3. Find the distance between the following paics
ot points :—

i1) (5,3)and (2, 2j, {i) (3, -2, (-4,3, and
(i1} tax, bx), (by, —ay

| B4cq 2w A greys (LA 2047 439 fada #31)
Ui cxy, w08 (xg, vy) 17% 9300 FaTSq 7w w5
Pa= ixy — x9)27 (¥, —¥;3)*
CEURRETCE R L Y Y D R

(12 W= 44, P 3, -2 Y
ea(—4, 3) g3 faq Q
@Y PR- 7 @q \ ,
RQ--5 X’ -—x
PG J7%.phi i o
-7 v
e | s e (foma7)

= VBT -2 3 (TR (SR Ve
(i1 A fArdy 439= V(ax-—by <4 1bx -{ —ai?
= Vlax = by o+ ap)?t (@t Fbhe) a2 +y*)
Bwi. 4 Find the distance betwcen the points whos.
co-ordinates are (2 cos ¢, a sin 6! and (4 cos ¢, a sin $).
“{acos6,asin 8} 3 acosé asins ) AREIY WH 43T
fadfy w91 |
MAFI, P %@ Y4HT 2k (35998
PQ* =ty cos - acos $)2-+'asin b asin ¢)?
= 2?7 cos? 0+ a? cos?i—2a% cos 0 cos P
+a® sin? 6+a® sin?f— 232 sy;n A sin 2
W2 cos?0+sin? 0)+a? (cos? #+sin? )
—2a%cos ¢ cos ¢-+5in O sin ¢)
=a2+g2 - 2a% cos (A~ ¢)=2a%—2a% cos (O~ ¢’
= 2a2{l~cos (6—$)l=2a2 % 2 sin?}(A—¢)
=4a% sin% }(6- ¢,
faufa yau= Pa=2a sin 9-:2—"’-
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¥Wi. 5. Find the co-ordinates of the middle point of the
straight line joining the points (4, 2) and (—2, —4).

[(6,2)6 (-2, -4) fagmy wuales 7y (3417 TIRHT WS
fafs ¥2 i ]

(). 911 8 (xg, vo) MuIMUIEGE wIAT4My vyTfaHe

1 *+xe Yy Hv,
B

ot Aerfasgy favfy glarg -« (837 259 —(2, —1),

@2). 6 Prove that the trrangl  whose vertices are

A 430D, 8 (9, Nand ¢ {(~3. 7 1sa nght angled isosceles
triungle and find the length ot the hypotenuse.

[ eFg 77 cn A3, D, 319, 7) 2ci -3, 7 Mfaytaied {yaff
g fF nura & e e 1y w1, Buie wfe g Wdr fady 391 )
Wdle AR ={3 -9} +1 -~ 71 2=2 =R 4 (=52 = T2,
A3 = (72726 2
@it AC* {3 — N2 (1 -7¥ =72, .. ACc  [Tu=6 /%
AB:- AT, FW it (g ulE nafeam fayw
@B, BC¥= {9 ~ 3 }2 417 =713 =(12)2 = 144.
s8%==72 @& ACY-- 72, [, ABP4ACT=iiderBcd)
R S AC IR T E R D13 REACE B
w3 ed AaBC 23 @it sufdie frgs as Guia wivge
o= 12,
Bwy 7. Find the circwnn centre ot the trianglc whose
v esare (2. -2,7% DYand ‘-1,
foc fogres Mraxgsla (2, -T0 74 7« -1, 30 Wil
Ffecam fady w71 |
W& FY, A, 6, CUen gre fTsiome fglen 2, -2), (4,2
{1 3}

W= 33, fagufes 4fates s-og A% (x, »)
sA=5B=56C ( 4fRqmat¥ afarm ). . sA®=s3d==sC?,
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AW, SAZ=(x-2)? +{y+2)?, sB? =(x 4)*+1y~-2)* 9@
C2=(x+1)2 +(y—3)2.

2T R (4 2)2 =) 2y -2 = (2 + )2 4y~ 3)3,

A, ~4r+4y+8= -Bxr-4v+20=2x- 6y+10, ¥7 BI™
WA 29y NP, =17, y=1Y.

“facerma Aty v24 (13, 13

8. 8. Find the co-otdinates of the point which divide:
the st. line joining the points ‘8, 12} and ( -2, 7) internally
tn the ratio 3: 2

1(8, 12) &(—2, 7 fayqysa qgiee  #eawgdl @ faqpe
31 2 wyoie wBRwe 13y 1sie wias fads a9 )

e #¢, fardy #atr=1x, v1!

awtq, x= T I ag y= VTN gp g o3 are
m-+n m-+n
L 3X=242XR_ 616 _,
3+2 5 )
o e 3XTH2XI2_21424 o
243 5

fardfy wals=(2, 9).

BY1. 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.

1(4,5) €17, -1)faHwy wwge nge AN @ s 403
WIS afefaee eEnicy vl Flarz fady 3 1]

wd 349, Gdy gas (z, ), 9w ews foy g@EHy e
4, 5)€ (7,—1) @3 &Fg wg{e=4 : 3.

mxo—nx, _4%x7—3x4 _16

‘}:"6 ¥ e e o S .K:.lb‘
RI LIS N x o 73 i

a y="Yo T _4x—1=-3x5_ 19 4
m—n 4—3

o faudy At =(16, —19).
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B#. 10 Show that the st. line joining the pownts (4, 3)
and (8, 6) passes through the origin

Lergte (4, 3) 6 (8, 61 "awwr wiuTtw3 WA All yAfay
Y AT ]
Al FAr% (0, 0) 1 y9fav 5 swa fanwg AW oBA 2
1T HHTF HIARAORE 34w o wdo
eafls R AN 2513 7S 2T oF oy
XY XeVy )Xo Vg - Xyy, i bix iy, -z, y)= 0 O BBTA L
a3tte fa feals @t (0, Uy, 14, 3) »48, 6},
TN G (xyyo—Tgy i Hixyvy - Xy¥e)Hixy, - Xyps)
0X8=0X 4] +(4%X6- 4% 3 +8x0 0x6)
- 04(24~24)+0 - 0.
@ gy wynan, whiL (4, 3) & (8, o) FaqryNTAT ABACQA
«fes fears aiEa
fagm @A S | ATd 29, B 4 @ THE FATE WFN 4, 3)
~ {8, 6) 1 gAfaHa W3 0, O).
WY, OP = Ja2 3% J25 - 5,
oa= (¥ 46* = /100 =1U.
40 PA= J(3—8)*+(3—0)F= V1o 255
S oP+Pa=10= 0.
TBa4, O, P @ @ 43F AIALIAY NAT%\ ¢
[®RFY: oP+Pa=0a A, O, ° & 49F AT
wqfge o¥a 1 <f49, gf W7 41 2u, 74 oPa w5l fagy vEra
23 & fagre g2f6 ated (oP & Pa-9q) A TN BT T4 IR,
T Oiz) WAHG |
®Bw). 11. Find the ratio in which the point 13, 41 divides
‘he join of (3, 2) and (6, 5).
(3, 2) 8 (6, 5) faxwu wmrgtws @91 .5, 4) IS fa wwere
TOF ZZANE 7 |
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A 7, fArfy st =m i n,

(5, 4) T4f5 (3, 21 4 (6, 5) AYEF-HEAGS AVEF m 1
wyrite faes & faais,

r="23F0%) op mafd vhrs wrE
m+n

r’ﬂ_m>(6+n>(3

N, 6m+ In = 5m+5n,
m+n
. m=2n, . f . gy Ayens=2: ]
"
{ Gﬁ‘ﬂ T (it 2t :‘ W guirga g3 WA utq T _qiw

wta 3farw 53w (q, 21 1 wyons Afrfass sfagtry

i) erna e "“’2*;"”1 wipe e 03F WS A e G
m ”

Bwy 12. If the point {1, y) be equidistant from the point-
{2,37and (— 1, 2), then will 3x +3y==4.

[(x, v B (2, 3) & 1. 20) 2% o3ff o5 auguadt o¥r-
3x-by=4 2531

(x, v) 8(2, 3 T4 a3fBa uin7 928 (x-<)2+(y—3);
o (x yr 8 (-1, 2) fa% o¥le WA Fo9s x4y - 20
4% {37 g2 A ¢ e

S+ L y—22™ vix--2) 4y~ ¥

Q, {4+ i) 4p—-D2-(x~2124 y-3)2,
[, x¥ F2x+y?—4y+5=x2~dx+y2—06e+13,
Py 6x+2y=8, . x+y=4

B#. 13. The square of the distance between the point
(3,5Vard {x, 4'is 17, find the abscissa of the unknowr
point. -

[ (3, 55 8 (x. 1) famucuz W 409z a%t 17, =wat= faqfez yo
fafy 3.1 )

(3,5) & {x, 4) f43wem War q39- (3 " 0r +(5—4)3,

Foat 9 13793 Af=3—2 3 +{5- 4)2=(3~ x)?T+1,

AETRTI(3- 2)2+1=17 (3= 21216, J~x=t4
z=3Fd=-1Q1 7.
fardy wo= -1 3 7.
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®Wl. 14. Prove that the points (3. 3), (-3, ~3)and
i 3.3, 3.J3) are the vertices of an equilateral triangle.
[ @rxid F3 v (3, 3), (—3, -3 & --3 /3 3.3 faqgafa eofd
wxate fagrar feaff Sl (|
WA IAA, B & C WNFW 2474 foald fay
&% AB®=(3+3)2+(3+3)2=72, AB=6 12
BC%=(—-3+3 /312 +(-3-3 /3
=0+27- 18 J34+04-274 18 /3«72,
Bo= JS12=6 J2,
e CAZ=(—-3 J3—-324+13,/3~31« -T2 .. ca- & j2.
AB=HC.=CA. WHE ABC 93f wvitg faww a3 wwe
“qufa & wwate fagras feaf Asfay

%wr. 15. Find the area of the triangle whose vertices
wte ra, be), {b, ca) and ic, ab
A cCﬁTﬂ“ﬂ}—ﬂ?z%x,(yg - 7)5)'?1?‘}\; Vi Ly, V!
eutra fardy osgad=jlaca—ahi+blad ket c(be—call
=3{a(r -+ +6%a- ¢ +Ub—ad}
=}a -brt c.c—a
®wy. 16. Find the area of the triangle whose vertices are
‘cos @, sin 6). {cos 36, sin 368} and (O, O
fagray coaws
=MHx iy, - Pai+Zel¥, - ViR A Vel
o outta faudy ovaga
- 3{cos B(sin 30 - Ot +cos 36l -sin #+Oisin 6 sin 303
»isin 36 cos 6 ~ cos 36 sin 6+ 0

= s15in 36 cos 60— cos 30 sin €

=} 8in {36 - 6= sin 26.

891 17. The vertices 4,8, C of a triangle are i2, —2),
4. 2; and (=1, 3) respectively, tind the length of the
perpendicular from B on AC.

[ et faguom A, B, ¢ ey a2, -2), (4,82) €

1, 3) ; B WS AC-T BT arve oty fade 371 )
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o TEgE ARz, y1), (rg, vah (23, vs) 2P TTWA
BITR (BIFA= 3lx vy — va )+ Xo(ya—v )+ 24(py —va)h
CONCRE PR &2 |

=a a4+ aB3+2)-1(=2-2)
::5, . ~+ﬂ0+4)=—*1 249 933
«1a1q, fv B 1s0s ACH Boig R p @&% e 23, W4 ﬁﬂ'@fw

VLU 6 0 AC,

Gl AC= 24 IV (-2-3)2 = (34 T 9

. S o
b V3411, .. po ) =021734
V31 34
‘i; J34 (her 9aa

™ 18. Find che area of the quadrilateral, the
wo-ordinates of whose angular points, taken in order are

i1, 2).(3,4), (5 -1), (4, —3).
basfl bTR T 4e o4 (Fifas fagalEc gam (1. 2), (3, 4,
5, —1) 6 {4, —3),; Col3 (vgwn Qay 71 ]
SN x, =1, xg =3, xg =5, x =4 9
V=2, Vo4 va=~1 yy= —3.
A=i1x4 - 3x2)+3X —1-5%X4)+(Ox -3-4x ~ 1)
+(4X2 1% =3)f—}( ~2-23—11+11)= - 12},
fatdn (waa=124 3 @2 |
| wtmn 6 1b) WFHI F21 572w |

Bw1. 19. Show that the three points ia, 0), (0, b) and
{, 1) are collinear, if a-+b=-ab.

LW 3T @ (a,0), (0.b) «(1, 1) ﬁ-’q@fa AR0ed 73 ufe
a+b ~ab &Y ! |
4@ fa5 Tald sargy zhta, ofv @ faxy ﬁs:xﬁzo Jtfay »faw
«fys faglog (a3 4P 73 |
amtd 937 fagius v aga
=3tx vy —3)+xglyy —y )t xsly; — ye)l
=4lawib - 1)+01-0)+10-b)}=}ab—a~b)
S92, A7g 49 feaft Ay g¥ea afe
}ab—a—b)=0 77, Wt afF ab—a—b=0 vy,
qdie 3f§f a+-b=ab T¥ !
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8. 20. (a' Show that the four points (5.2). (3, 7).
~1.4Yand (1, —1) are the angular points of a parallelogram

WA I, A B, C 0 3 5P Walssfy awigm (5, 2),
S 71, 4) 9], —1)t afw ac veifaya %ars (b, b @8
14, h=331=2 W b=2}4=3

w139 8D AIRHT  WAle (hy, k) dfaws, hy=331=2,
«q* ky=Igl=3,

AC s BD afwrmy ayrfdn «9e¥ fay . @A, A B, C.D
sl a9 99 g7 sfaa @ sy e etewt i, winls AC € 8D
edqy  qy~y  mafedfe  whrSlR ! wwad, sgw el off
wargfaas

[ a9 331 (IR Yy TS 23 qa Toyg Iqwm gy
sefgafas vy oF wnififes we aBz Sorez wsB owe oy
2L BN

(b} Show that the fow points A (3, 3), 8(5, 5), C 16, 4)
«nd D (4, 2', when joined in order, make up a rectangle.

AT, AB* =(3—5)34+(3-5)9=8,

4 CD?={6- 4)?+{4—2)¥=38, . AB==CD,
Wiy BC? =(5—6)2+(5-4)2=2,

AR DA?={4 - 3)24(2—-3)2=2, .. BC==DA,
aw¥(d, AC%==(3 -6)¥+(3—4,8=10,

AR BD?=(5-4)2+(5-2)2=10, .. ac=s80D.

W® 42 (FA TTUICE, ABCD bFFUHI AW qwafd wae «
atwge WA Wead, 5y EH wFl wigersd

(@R s afoma emte ofaqig awy, ovaffy qgeta wn
a6 ey ANA AT @1 791 ewte 317 sy atmefx
*3g AN faw 4 55F s0a qug qEE |

®#1. 21. Prove that the join of the middle points of two
s1des of a triangle is equal to half the third side.

[ewtd 37 v fagror 9% AW vofegm wes wyawy
Ty TN WY WHT | ]
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AW 67, ABC fIG(os A 8 sC NETIqaTIn  wIATS  wetany

xy. 1), (Xg, ¥g) @ lxy, yy) ST Y \
8, @ FYAA AR @ AC 183 Ay7fey - ,,-“\\
#a19 FFs 5313 (3 Pa = ac. /9‘ \
. xy+x Vi+v ™ el
rqg graig (F1TFe ViC ?) 1
oot mas (BT v,
-~ —‘—-————-————-‘—“——.‘
@@y Harx (’-‘»l—f-’f-“-, Nty *) o~
2 fea a8)
SN/ G SEbeD I CE ST e
2 2 2 2

= -\/5(12 —x3)*+ HE :ysji
| =+iEmm0 5, e
CSRMLECT iz, < x4y ye)h o pasgec
B¥1. 22 Find the co-ordinates ot the centroid (S3UF %) ot

the triangle whose vertices are (xy, 1) t2g, v5) and {24, y,)

WA 3, a8C fagiea 4, 8 8 ¢ gy feala -

Tyvy), (xg, ye) 6 (2, vy Ay,
a9 cry | e
BC 437 wyifay o me ‘\N >cmm)
0 AD Y IY ADLD //' G \: ///
o fagre 2:1 «asdfre fisw / »;

0 6 tey frgula / e

A% ( centroid ) BEBH //

2 o fagy wtas Gdf aface é(x,.y,,)

7304 | (fFmax9)
4¥A BC- 4 411 D-¥ ¥IATS {}{xo +x3) Hyg+ ¥yt
WA 39, G STILHI ¥A1® (2, y).

afag Az, 9,) % O (‘32;?’. 1“-%—"—‘) faquy acarae

AE 2t 1 weeiTs vy Ffares,
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2Xbxy+xq)+]l Xxy
2+1

X ""&(11 +xg “"‘13),

= %x"%‘(h;ﬁ",tl *V gy +vst vs)

waaq, fatdy g ={i(x, + 2o+ xa), 3y, +ye+ v,

B¥). 23 Prove analytically that, in a triangle, the sum
if 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].

[ Ftaly w3 @utq 33 @, (Fa fagre? @-Ft 9% e af
wafy, Bota v aled WiE3 At 5 2 awe wufavss wmwy aha
-3 1989 1 ] [ameeaifqata Borony

— c————a ) W

fega asce @3l 3yt AD Y N

#xa 3faTs £ (a. //\

AB® + AC?- 2(AD? +8D%). A

Wwa B¢ BC=2l  9¥a  BCLe » Lox
s 9w 4 Brie amifay oe yafen 8 P ¢
fast B 6 cay  wWAls  wdrEIR
-1,0) 82 (0, 0) 33 «"

A 9 A fa%3 Fatz («, 4. ( fom a2 10)

AB? = (« +1)2 452, AC*=ia- ¥ 453 ACP=«®4p?
932 80%=(- )2=12,
we94, ABZHACT== (1) E AT+ (« - [)3 457
=2(«?+12)+26%2=2(«2+£2) + 212 = 2(AD" + BD?)
Byl 24. Prove that the lines joining the middle points
st the opposite sides of a quadrilateral bisect each other,
[C.U. 1938
(e 93 @, 5y el wmefar wnfiy mugwe
ey g™ xnfeufes vq 1 |
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T &3, ABCD bYYTMBI P.G. R 8 S IYHTH AB, BC, CD &
aC FET  ReIfgq o emmle Y
sfare o312 (@ PR @ @S
s~y Aafaufom gt S/

ABTE X-®® 6 A (2 / Q
yafen afarm o as=a sl X
A A A-9 s (0,00, o
B-93 A% (a () ) oBR (fomas 11
WA FY, C & D-F FaTT Wiald {x,, y,) 8 (xg, Yol

OHY P, @, R. S a7 FATSGA wtHTY oia

G0 (5 ) (o el

WIaq, PR ag WYTigHI wiatx

a x‘:*-"?‘iz -V\-_L’,l"f.‘ a4+ xy +x —+

2t o 2 Y (f SRS
2 b

wtqry, @s-93 TqTieHa Fiaty

a-tx x, ¥y b%
s et z) T (eFn e, 21t
2 2
~#% (N ARTIE (T, PR @ QS-9F NYTIGHY %11 @33 ;. yogr
Toty1 wat favre wafedfaw o¥ufte | wewq, sywiey I
greef@z 181fay ed FARAGT 3~ Aufzufes v3
Exercise 1
1. Find the distance of the following points from the
origin | 37 {47 o3r= fac awe erers fays 7ax fadz 3393
(1v (12, 5; (iiv ( -3, 4) (i) (=8, 12
five {-6,8) (v) {a+b), ta—b}
2. Find the distance between the following pairs ot
points | fty @& sirerd Amysiad wwt q3IN fafa 33 1
(av (3.2),(2, (b) (26, 10), (2, 3)
(cy (B.12),(-4.7! (dy {—3, —49), (5,
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e} (m,0), (0, n) if) la+b,c—d),a—b, c+d)
£} (cos 6, sin @), (sin 6, cos @) (hy (@, =b), {(—a, b)
3. Find the co-ordinates of the mid points of the st. lines
oining the following pairs of points [ fatag &teis faqyrs
~rfEE WYATITe Nyfayg FarE el o3 1 i—
(i: (5,0)and (0, 7) (1) (—~2, ~—4) and 16, 2}
1t} 14, —2)and (3, —5).
4. Find the co-ordinates ot the points which divide the
t. lines joining the following pairs of points in the given
tio f—
" fargr Rrmgld Aate e qImiaw 1 faniw dig wede frew
s AR fAady 23— ]
tay (6,~10)and (— 4, 14),ratio 3 ¢ 4 \internally wegeiR.
by 3,5vand (=2, -7, ratio 3 . 2 unternally}
Y w--1, 2vand (4, —5), ratio 2 ¢ 3 (externally I ESica
4y 13, 2) and (6, o), ratio L : I (externally).
5. Find the co-ordinates ot the point P which divides
« st. line joining A {1, £) and B . 4. 2/ so that AP=2pg,
= famE A, 2) € B(4, 31 fasugy WIalee NIAANE (Toe
1 AP=2PB P¥IY, P-97 FR1T (441 B2 ¢
0. Find the ratio in which
1} the point (=2, 2) divides the st. line joining the
Sauts (—4,0) and (3, = 3);
“11) the point (1, 3) divides the join of (4, 6} and .3, 5,.
i =2.2) famre (—4, 6) ¢ (§, —3) HIEE ATl -
s faoe g8altg 7 ]
div L (1, 3) Tl (4, 6) (3, 5) fowen wutes AL
RIRCLMACREL T A

7. 1f the distance between the points (x, 7) and (2, 3)
. 5, find the value of x.

8. If the distance between the points (11, 3) and (3, y)

. 10, find the ordinate ( 318 ) of the second point.
Ele, 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 (g®) 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 fagrwa Mafesy fealt (-4, -2), (3, —9) 8 (5, 3) ®ierz
*fgraw e ofaaman fads 231 ]

10. Prove that the points (2, 2),(—2,—2) and (—2./3, 2./3)
are the vertices (M§f4%) of an equilateral (#%31%) triangle.

11. Prove that the triangle formed by joining the points
{1, 4), (8, 8) and (4, 1) is isosceles ( ¥xf7ate ).

12. Prove that the points (2a, 4a), (2a, 6a) and

{2a+ .\/3a, 5a) are the wvertices of an equilateral triangle
whose side is 2a. { C.U.(B.Sc.) 52

[ @39 39 ¥ (2a. 4a), (2a, ta) @ (2a+ JFa, 5a) feHafs
43 2a 21zff Avare fagres Fealf Mafay 1

13. Show that (0, 0). (2. 1), (—1, 7) and (--3, 6) are the
vertices { M3 1 of a rectangle ( Wrwer®y ),

14. Pruve that the points (3, 4),(—1,7) and (=3, —4;
are the vertices of a right-angled triangle.

15. Show that the st. line joining the points (—4, - 3.
and (8, €) passes through the origin

16. Verify that the points (1, 5), (3, 14) and (—1, - 4)
are collinear. [ C.U. (B.Sc.)

[ &t 39 ¢t (1, 5), (3, 14) & (—1, —4) faqgald Ay 1 ]

17. Show that the three points (3a, 0), (0, 3b) and (a, 2b;
are collinear. [ C.U.(B.Sc,) 24 1

18. 1If (x, y) is equidistant from (4, 7) and (—5, 8), show
that 9x—y+12=0. '

[z, = (4,7 8 (=58 =z&E AI|RS) 29, <
wie (1 9x~ y+12=0. |

19. If (x, y)is equidistant from (2, 4) and (—3, 3), show
that 5x +y=1.

20. If the 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) s (5, 3) 28 #nq3qs) faqq giats A 321 ]
22. Find the co-ordinates of the point equidistant from
rhe points (5, 4), (3, 6) and (1, 4).
23. Find the condltion that (x, y) should be equidistant
from (2, 3) and (=1, 2).
[ % 5ee (x, v) R (2, 3! 8 (- 1, 2) 230% AA¥IA©) 2B 7
24. Find the area of the triangle whose vertices are :—
[ farug Aefagfafe fagrss ovaws fady 33— 1
@ (2, =2),(4,2)and (-1, 3}
ity (3,5),(—2.4) and (5, 2)
i) (8, 9Y, (2, 6) and (9, 2)
(iv)y (1,2, (3, 0) and the origin
iv) (cos 6, sin 9), (cos 26, sin 29), (U, 0)
ivi) (a, b+c), (b, c+a), ic, 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), [JB. A"
(=2, 3)8(3.—1) fagarad war 79 @y 49 9 (—2, 3)93
s a5e7 Betq nufEAss A4l a glats 397 791 ]
26. Find the centroid ot the triangle whose vertices are
1.7, (=4, 3)and (6. -1).
(1,7), (-4, 3) « 6, —1: gy fogwn s
<RIy Bl
27. Find the centroid of the triangle whose vertices
ire (3, —4), (4, 7) and (2, 9.
27. (a) The centroid of 2 ABC lies on the origin and A and
8 are the pts. (3, 7) and (—5, 4) respectively. Find the
co ordinates of C.
| AAscT wargED 3 fayre wafge @A e B g g3z
tE we@ (3, 7) @ (— 5, 4). ¢ faie wtars faw w1 ]
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28. Find the lengths of the medians of the triangle
whose vertices are (2, (), {4, 4) and (6, 2).

(2,0, (41 ¢ {0,2) a fagies oo 4w s
wratefHz (rar fade 331 )

29, The area of the triangle tormed by joining the points
5, - 1), (x, 6)and (1, 3) is 10 square units. Find x.

UE. =1 (2, 6 &1 3) Tesgnlel i =191 (3 fagy Bess 2z
TTi7 ovaed 10 2t @ | x e 390 |

29. ia) The vertices A, B, € of a rriangle are (2, 1),
{- 2, =2pand (1, =4 respectively ; find the length of the
perpendicular from A to 8¢,

| 1w fapiee A, o, C el @ (2, 1), (=2, ~2)«

1, —4) ;A 2BTT BC-G T¥q NTER (FYT G ) |

30. i the points &, =41 (=1, yYand (3, 2, are in the
<ame st line. find 1.

31. In Asec, »0 bisects BC at 0 and is divided at G 1.
the ratio 2¢ 1. Prove that the straight lines drawn from B and
¢ through G to the opposite sides are divided in the same ratio

i aBCc feerm Ap 3fv. BC-afete o fRRwre sfrafew g ar
g famre 2 1 1 woHite  faww 29, w1 @iviq 9% (8 B 8 ¢ fow
G % i fedls ate ortw wfwe #amge) gEf @3 % wesiire ew -

32. Find the arca of the quadrilaterals, the co-ordinatecs
of whose angular points, taken in order, are :—

[ fog @ifae e etera sggten (vawq fady o9 :—

i (2, —1), (=1 3), (3, =3)% (5. 2)

div (1, 2), (=2, 1), (2, =1), (4, 1)

i) (0, 0V, (3, 1), (4, 2), (1, 5)

vy (7, 2), (5, 5), (4, 9), (1, 3).

33. Find the centre and radius of the circum-circle oi
the triangle whose vertices are (8, 4), (7, 7) and (3, 9)

(8, 4), (7,7) € (3,9) Ryef  fagrws feafs fafeq wtgre
wfaqLed (% © P M 331 ]
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34. Show that the origin is the centroid of the triangle
~hose vertices are (a—-b, b -¢), (—a, - h) and (b, c).
{ #wle ¥ @ (a—h, b—c), (—a, -b& 8 (b, c)cu Fagrwe
Af *ﬂﬂﬁi 74 fam 2 iola swaw | |
(@) Prove that the pointsi7, 33,9, 6),:10, 12} and
. *)) when joined, taken in order, will form a parallelogram,
(et &2 on 735,09, 6, 010, 12) s (b, D) 198 7 e
& aafs w5 - vig
‘b1 Show that the tour points (1, 2), (4. 0), { -4, 12} and
7. i), when joined in order, forin a rectangle,
pEale S, M kg (1,2, b0 (-4, 12 9 (—7, 8
wafA g 24U 9ah winemee Tewg oy
¢} Verify that the tigure, tormed by joining the poines
229,89 9, ¢i9. 10 and © (¢, ), in order, is a2 thombus.
ﬁm‘“ Y A M3 T AL S 305, 0 (9,121 5D I6, 8
yima ST vwm fa SARE IR L3
'd)  Justify that thL four points P (- 2, —7), @ (2, —4),
-1, 0 and s (=3, =3 are the vertices of a square.
crite g, 2 (- 20 -7 @, —d), RI-1, 0 esi—5, -3)
=i~ aaff asfrncgs sifl caifas fg )
i) The points .2, 3), (3, L1) are the ends of a diagonal of
rectangle and the other diagoual is patallel to the y-axis.
. the co-ordinat s of the ends ot the latter diagonal.
PRV SV
Ccals wiysemIne 9Bl arda rafaven 0 3) & (8, 11) , Bt

¢ #4 p-urwy w1 £ o0 FA4 % fawwag wAiE
iy 1‘

36. if the figure formed by joining the four points
21 By { %gs Bo)y (23, 83) and (x4, #,), taken in order, be a
sarallelogram, then prove that

4y tay =g+, and B, +B1=845+8,.

CR/ (g, 8)), (K, da) (x5, Bs) 8 (x4, 8s) fEqgafAz aurs
S owafd HIMERE 7T, Oa A4 I (T A FLg L+ 1, @A
GFRy=Fo48,. ]
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37. The linc joining A (b cos «, b sin «) and
3(a cos g, a sin ) is produced to the point M (x, y) so that
AM and BM are in the ratio of b to a ; prove that

x+y mni; $-0. [ C.U. 1955 Compl. ]

| A{bcos«, bsin) @ B (acosp, asin;) REAGE (I3
M(x,v) f3% 45 2fgs +31% AM 8 BMag q§9te bt q 284 )

AT FI 1 x4y tan 4;—""=(7. ]

38. The co-ordinates of A, B, C are (6, 3), (—3, 5) and
4,—2) respectively and P is the point (x, y) ; show that
APBC_x+y -2 ‘C. U,
AABC 7 [C. U
{ A, B, C 8P [qW3f[q 4% QIHN (6, 3), (-3, 5), (4,—2) =
) APBC  x+y-2
¢ 5 9 33 T So= Tl .
x, ¥); A% & AABG 7 ]
39. The co-ordinates of A, B, C. D arc respectively (6, 31,
{-3,5). 4, —2)and (x, 3x) and

area of ApBC_ 1

area of Aagc o - ind x [C. U. 1949]
| & B, ¢, D feqafz wiare aat@w (6, 3), (=3, 5), (4, -2) =«
{ o éDEC=1 .
Ur, 3x) wre T =0 van w fafa w90 )

40 DProve the following analytically ¢ #tais AwRw
279 F7 ) i—
{a) If G be the centroid { $3tF% ) of a triangle ABC, ther
(i) 3(GA?+cB" 4 Gac?)=BC?+CcA?+ aB?
(1) AGBC=JAABC..
(h) If D, E, F be the middle points of the sides BC, CA, AB
respectively of a triangle ABC, then prove that
D ASC=4 ACEF,
[ D, E, F IQ@FIN A ABCYY BC, CA, AB &3 WIfaH ; aiqiq ¢
AABC=4ADEF. ]
(c) Prove that the lines joining the middle points of the
adjacent sides of a quadrilateral form a parallelogram.
[ @mid 33 3, (319 53 0T Ad ATelor xglgefa 1 3
carsr Ffta wafe AT Sem e | ]



Locus ( 79394 )

9. Locus and its Equation ( A9t3od € gl A0F39 )|

SA WA (v, @3B T 1% 9T 9 9FifeT 7E oftaq
sfeNa 73, BT Sigly AfeoerE izta ABIAAY (locus) I |

RABLF 1 AEivee) 2Bl sfare 7 wiv) wiaty @Fr A1 IR
$1%1% 7t ( co-ordinates ) @i A3 FH WY1 & WSy WA

algl @IS gete & NWIAYACAT AATA ( Equation of the
locus ) Ita 4

a3 wyrfafere crfugte oy, (1) @3l (4% afe o8 iR Ry
58S A AH§31e) 41fEn FeM4 27, 512 <1213 {1 o3 2 R
Aay AUAGE #IAIAT % HafEu e

(i) fawl afi 936 oM Fagy 2E0e Aew Hagaad qifen
R34 FI, BT BI1R AR 7Y & Aoz oF B WG IR
AufRy o3 |

(iii) Tl 1 cofn @z fifed fov o3re wwe HuF3aS) o4itF,
w12 w1ele wPiasid o9 sl quaa «fefy ; Fenfy o

3.(a) FAT w1 A @ Q) AR wABA ot o

weafFis grifafer etaty g g 2w sfeqs Rz #ars
e e F31 97 |

WA vy, 3l fame  Awgrg v\
witfufes %< 284 (q, Siofy 74 WIFiA
V- TES TRl gAN x-WE v \ P
oty faed fTed | Boiy AR LA&K
sfleqd fafe sfare w3 o 12 0 M *
G @il ox 8 OY AN fog & 12
-HF 8 y-|F |

T 7, & AN ey 9ol wewT P @ T AT (2, 9) |
W, &PA x=2y. P AHI E-(FF WIgAe ey g (x)
wiery (@ife7 (v) fred afFm i s 2 =2.

ey, ffee setaeieg ANF3d 2B 2=2y.
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WBAY, (FH APRAAT NI fAfm 57 (i) &6 T aFre
sfaw g o3 By qifere, (i) Isice sfeqa fafes «@a?
®LFAT FATE (x, y) AFR 92 (i) 37 2, y ) A¥E AEBra
#A3fe 3507 1 ROy TEiA weA AfqA B AT HNEYe
6573 |

[ ¥BAT 2 o ANB94T 1 TqN (494 (8 (A1 WIBNAT TR
219 Tid o879 €3 Boia He 4wy afmy (3w g gy o0 B
Ha 5373 ]

IwigaaRie; 2

Bw 1. Find the equation of the locus of a pornt whict
is always equidistant from the points i3, 4 and .5, &!

(15,40 # B G0 fauan »i7s 2w aagd4s) eI wefese
ﬁ!‘W 3 T

WA FA, A 4B 7N uEGI gralr agtmm (3,4 S0 e
AFeMa & fasgs 43 WAy P oo Vng RBUE Lk, v

W AP = (2 - 3% {p—3.% 93 BRY= (2 =52 +(y - 0)¥

7% HE WHATLY AP- BP,
=3 rly- 4= x =DV by —6)3,

. x-by=9"' %94 #fgm |, rod fqrdy w1egq

B¢. 2. Find the cquation of the locus of a point it its
distance from the x-axis is Jdouble its distance from the
point {1, 11, [C.U.(B Sc 138"

b ol afeNa faMg xosw wEoe gee www (1, 1) 13w g3
{3 famd, Bo1q 1@ ReYs we3d fadfy a9 )

a3, sffedm P faga 1% (2, v 9 @ks 250 A (1 1),
(Y x-SUF 37T P w5 =y, 9 A (L 1) 2 2Bl P (x, y)
ﬁm BY= Vix—-1)2+(y—1)%.

o 2A0E 7S wFAIY y=2 /(x - 1)2+(y—1)2,

T, »V=4x—1)24+(y—1?%}

Q, y2=4x%-8x+4y2—8y+3,

. 4x?43y? —8x—8y+8=0, Bx¥ ey ANF4 |
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BWl. 3. The points P and @ are {(—4, 0} and (—1, 0:
‘espectively. A  point A moves in such

«2: aa=2: 1. Find the locus of A.
(P & a fo% @ (—4,0) 3 (—1,0) 94t A 95y <33
A fa% @ APt A@=2:1; A faqy Aptgoy Ry 59

i

a way that

WA 39, 75 A [4%4 aim x, 1

AV = g+ 4) 4 p? S AQT ix g 2

(ot} o 2 2

#Hg nE wpwimg VAT 2
Vixb 22

Y Rk Rk .

a1 RS y . 7 . 2 2:_: R h

PN BT SR i L ok SAEE 2k Rt R

CAHed 2TW a2 ¥ = g, vtE Ry AErgeeg mita e

o, . . R .

3¥1. 4. The co-ordinates of two fixed poiuts A and 8
soe respectively =2 4 and (6, %) A point ® moves so that
e area of the traingle PAS is alwavs 10

Find the egquation
“r e lous of B

LA 4B g faw BB s qiE - 2 4) &, B) @ P
~eop aafl seule T (@ aPABY rmbm Hew 10 3y Bac
matanrds SEe Wl g9,

LICIET RERES EIER ST TRV C N AP
ofel, AeARq vaRA={x(d 814+ (—203~ ) +o(y D).
=3{8y--4x - 40}=4v - 2¢—20
#7% ¥ WA (L4, 4y—2x—20=11.
’ r=2p+15 =0, 2% fardz 31219
;-
S 8w s

A straight line moves such that the sum ot the
- ectprocals of its intercepts on the axes is constant. Prove
nat the line passes through a fixed point. | Bombay, i935

. <3 AIARY aFeo Afeie oo sowy 7B Betn Wi cgiwe
waqlIy WIPFI AI® A4W £3F | AN F3 (T & qur 9a®
afey o oot o]

TR 37, RSN 737 aifey ANFId §+—:=1. ‘

X-NF 8 y-NF HY (HFSRH WHFT a 8 b,
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a3, ssrmad 1 + £33 |

L 1,1 _1(1 i
W R, A=y ( . azfy $1% m’m)

T, ;+l—’=1. Ty Borgy ANy Afrs gEa afaw

% T @, @ WA (B, B) Rl | b £33 2w (R, k) FRefaw
et w3ARUIf @al feefes frw mi¥ra

B¥|. 6. A straight line moves so that thc sum of the
ntercepts made by it on the axes is always constant. Find

the locus of the middle point of the intercept betweer
che axes.

Ceafp semav @R REITR (B w4 fed wrwwmy s
g Ml wew 3T | wwwiEy W) Boi3 wfREhri agtage
rgigoy fadys 331 |

A we, ofeRs semzdifin eef wawm www €
Jgrenrg TR FAE (4, 6) 1 FEIr MEwE aF WA @
FZIATIN) A x-W0F (RIFOI0ae =2 43 y-WCF HlHnr=3
TR =28,

/G FE WYR{Y, 24+ 2p=83F =2k ( R F7)
«+p=k.

wRLZ (HA] WUBLITE («, ) AqHBa AP1A-143 ANIIG x+y ="k

B9 7. aand B being fixed points (a,0) and (—a, 0,
-espectively, find the locus of P when PB2+PCZ=2pPA?,
Z being the point (d, 0). - {Utkal, 1948}

‘A€ B B f3fEY WiF (g, 0) € (—a, 0) 9 Cc <30
G 2T AT (d, 0); 34T PE2+PC? =2PA2 AR POI WRITAE
w9 ]
= ¥9, P Az B191E (2, ).

PE2=(x+a) +9%, PC?=(x—d)®+y?

£ PAY=(r—a)2+y2%
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AFGTS WTAN, (x+a)? + 32+ (x - d)? +y?=2(x—a)? +2y7,
a1, 2ax+a®-2dx+d?=—4ax+2a?,

3, 2(3a—d)x+d?—a?=0, 3% frfa AerReney A9

Bw. 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)

[ w3l frgres eft 9a wog Atgerag 2t o33 ww3wa crew
g | Bty Afaga Feree fad 390 )

A I, A4FG 9ft BC=2a. @7 PfWE x-ww 4 T2iz A
T o7 3afam  4fad Bey WA (—a,0) @ ce3 WAl
a, 0) ¥81q1

W 9, TN affay A9 B (x, ).

ABZ=(x+a)?+y? 9 ACT=(x- a)?+v*

I3, 240G AP} ABZ — AC? = #32 |

{(x+a)2+y2 - {(x—a)?+y2l=-32 =k ( «f3),
I dax=k .. x= fa_, 518 fardy » WM& |
Exercise 2

1. Find the equation to the locus of a point which
noves in such a way that twice its abscissa always exceeds
rhe ordinate by 4.

L @3l AfeRn aMa srwa frea Triw et wom www 4
®%F ;. GTRR APy ANF9 fady 791 ]

2. Find the equation to the locus of a point which is
lways equidistant from the two points (0, 0) and (3, 4).

[(0,0)€(3, 4) Rqws 2808 Wes HAYIAS! RHT 7L
e X CREL T NI ‘

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.

(g & (3, 0) R 28rs wve 7ngaae] AR AR
fg I ]
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4. Find the equation to the locus of a point whicn
moves tn such a way that twice its distance from the x-axis

alwavs excecds three times its distance from the y-axis
bv 4.

{ 938 Q% eq swala @ rwm T Bre opareR fEe
c-WH LEIE GIgd Vea me sy 4 wiyam ) $oig wwiaver
A ged fa wErqy | .

¥, Find the equation to the locus of a peint whicl
moves so that its distance trom the 1-axis is double its
distance trom the point (2, 21, C U

feg amewie fadeg gy 2y

TEme BT HPIRULA w3 a fady ¢

6. A point wmoves so that its distance from the point
(1, ¢ i3 always equal to its distance irom the axis of ¢
Find the equarion to its locus

L0 A e oy enw wen qupgaE sfeRm  fawmy
PUSPTITC TR PR EL L I P

.y

7. Find the equation to the locus ot a point which
moves in osuch a wav that its distance from {3, 12" is alwavs
equalt to 13,

.

Bova nyrt goire qatEed {9y ag

53l sawia fawe (5, 120-faw w3 g3w Ave 13 zela

8. A point moves in such a way that the sum of the
squares uf its distances from the two fixed points (a, 0} and
{ —a, 0115 constant and is equal to 2k2. Find the equation
ro its locus.

93l % @art 5t o g%B Faefedq (@, 0) 8 (—a, 0) 28T
oty paewEe ATy Aa¥ AT #3F e 2k2ay iAo TEid
Faigerad ANa3d fadfs 331 ]

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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[ e fagres o2 Mfawz e (3, 2) € 15, 6) @
2217 (ved A 12 3% 03T sEra, Triy v Ay HEIReAE
vagd fadfr 391 ]

10, Find the equation to the locus of a point which
novesin a plane so that the sum of 1its distances from two
iixed straight lines at right angles to each other, is always
:qual to a constant quantity k.

D oFta Avern a3l R @F e of 4w WA AT
T e A 220 BT q3wand Al avw gae oif beny
B CERCAERiARIUCIE SLRCELIES B

[ Hants ¢ 943 #9172 A3 (37 (o 55Bra wmay, ufgra 1 |

11. A moving line passes throush a fixed point (a, b)
!

nd meets the co-ordinate axes in Pand @, Find the locus
-, the middle point ot Fa.,

"la, b) ¢F f?ﬂfé‘qﬁ*il;‘ qa® RARE C TSI TR L2 14 2
cer pog @fEe Tae vy paeq wHTfayg naasier wae

-7 FQ )

¥

The Straight line
( AFHCFA )

tquation of a Straight line
( RIHCAYIE wAee fwdy )
10, CHIR LB AATSYI ) HANCALS AT 29 ey |

+ To find the equation to a straight line paralle! to one of
it co-ordinate axes. ]

A 3, QR p-CFY AWBalA wal #3091 [ o w2 14 ), 82
‘e x-wwl® R fawrey (gF 2fIWR €3 OR=a, FTAL p-ww
YT QR Y [AR=a 758 | [ fom R 14 iy 1 ]

M4 3, 9% QR-99 TIY F (- (1A 43l fag sizry @atw
Y, )| @9 F-a7 (3 (F1A IR Txiz 21f6 ( ordinate ) a2
tBs q1 3, TEF §W TEM=OR=a W | @R FIARIMNF
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s o afw fis Ffage Ton Beifafgs ava Ryad
gu=a 7807 91 TelY A2y Wy (FN RYY go=a TS AU
A WA & QR AIAIL ANILAY i?ﬂ x=a.

qYFCY &G FI) Y (¥, AF TN AIAIY -W® ZRS b
9FF WY x-WewY AT ANIRAA vy, We BTy Sofafae @rers
faga (I ( ordinate ) #&fi=b 2P| WSEI TN FIAIYN
NI 7308 y=b.

CHAGIW : (i) v AABAE 3% a=0 zF, S y-F 3BT
arR-93 AV ¥T ST @R FAAWIY y-=rwy oifre wifee
( fafHs ) 2813 w3 @3q 2+ 0 2303 |

qwa%, y- WY ARFIY G2A x=0.

(i) w5%ce fedNg ANISANY b=0 &30+, x-W* FELS TN-@3
9% 9T TAIT TN RARY x-wewy fee fafam wEna e
=0 2813 | WS4, x-GLHY AN 5B y=0.

11. Gradient of a straight line { ¥3404214 2439431 ) |

WA #4, OX 8 OY 93 4™I #% W* Q@ P, P, 8P, £3%
A4ATINE BAg P Y
fzg7 Feald =4mia
°N, P;M; €& PoM,
X-|TWT B Ay 9
P BEL®  PyMu@d
T4 PR %, TZ! (4

PIM-(3 & fRHCs 4/ 8
e ANy | /07

N FY, PP, (fomae 13)
HITINME 2-=0F2 30T 0 caid Testw FFAwicg |

9%, PN, PijM; 8 PyM, T@HEA P, P, & P,a3 (3}
tordinate) 28+ @e". PR || oX 37 L P,PR=6.

(F1F AIAINA Gradient 3foea ECIEIRZE @;fﬁﬁ'é o2
g® [ abscissa ) @ @33 3f% oHi%wa Szt @i Tofg 3fe o1
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Bra P A% SIRIT @¥n WA P 23T WA AEw P, WAL oA
T4d BT g% NM, IR NEA e (F1B IR fEA Py, R
zufia nm, 39 59 @i 71feR P a.

gafta 9s a3 3fee wy Fifa 9fa
=Pie_ma .. Pa=NM, | B3 w3l
NM, Pa

sradient 31 @34 |
WAty r, ful af P 23T Py waElE WY, TR owEE M,
Pr 3faz w3 (FifB7 3f4 3 PyR,
v 93 933 3faz 59 (31fe qﬁ;\:?ﬁ.g :

PLlG_PyR
Pa PR

wwaq, ANif4® 287 oy, weAnedlBe Bfefye cn catq fanz wivw
sradient 3% 2302 .

ayq oy, uff ww EBy Awrd 9ad W1 934 H3 5E, vd

€Fq, ' APQAP, 8 APRP, ¥g¥,

fjf—“:tan 6 ( ST x-Ww a0 g F Wrna 4B+ orignat o e

(3
T.oog 474 TIBY tangent ) ¢
Gradient-93 AGW| 3 (14 HIARN -G ¥aiqge Frag
sositive dircction 99 #fge 2 (Flq i F7Y w513 tangent’d
< 1=raq{f3y gradient @' 24 A |
11 (i) g2 faféR fam-necates A3 gradient fadfy
¢ To find the gradient of the st. line joining two points.
A w3, Pap, fafid ogfb fam [ fou 13 @z | ax: Txiwe
7HF WIE (21, 1) 8 (xe, Vo) |
A ¥, PP, AIARY x-W0%g ¥Awe faide Afe® g (#1q av
wiTg |

. P 9 -
fatfy Gradient=tan 6= 1@ _Ye V1 V1T Vs
Pa X9 X, XX,

@Ry c T TRUS (RY1 A ANIGRA MIAINRFHI PyrE
L (€

(i) feafe ﬁ“i\\ﬁﬂi?ﬁl ¥5317 (collinearity of three points}
1% AT ofd WA I3 TEINY !
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T WA ¥, A (xq, ¥1), B (x5, ¥9) 9T C (x4, ¥,) &=
%% 1 i AB-RCAANA gradient BC-AIMIAN gradientad Aats
I, T AB € BC MIARAIET x-W0wT Afzw Hulw (I AT veuy
A, B, C Aq@Y @ ey wafwe o504 |

enca, AB-7 gradient=Y1T7Y2 qx2 g3 gradient= Y2 V¢
g
x‘ - XQ 2’, il 4 5

waad, VT Y2 Yi TV ppra 4 g, ¢ NN BE7A |
xl"xg Ty ““Z

T O NE 2y {yy—yy )t xy vy~ F Xy —vg) =0 TR
& fawTy HIY 352 |

dily 19 Wyt (¢ 0 cate gy oFANY ST ¢ BT gaw
ECEURY AW (VE HIANE AR (0w A3 avs
=fhE frtay Afee watefes sfare 25ta T 6 (ate wHa
SEEAOR FAL

e igaaniBe WAzt oot SRR AB HIALILIC T 57, Bl
LA M =tan XAB 302 tan BAO %374 &1) iAWY m
TALE 09 tangent £ &UME wstwE o¥(q ! |

12 CU-NARCIY] x-GiHe ARS ¢l @R catre ww
<R y- oW ZECS (oia WR oesl (OF (T SiEiT 7353w
Lt

+ To find the equation to the st. line which ts inclined tc

the 2 -axis atagrvon angle and cuts off a given intercep*
trom the y-axis. |

A FY, AB FIALCN v

PR (A ST T L R (2% _P/B (Q
2T 0 (IR FE SR /f P
TT 9WWIF C AT cl ¢ N

®e  wfam & uww ‘\5 '

e oc W fer — '-—Bi__x __i" B 3
g

A Y, 0C=h 9TT | (fomas 14)
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AR WA TR - RY P A6 e WA I3 Burz
A% (2,9)! P 23T 2-WCWI T PM ¥ 4R C RS
PM-97 T CN 2% BI9 | @9 L PCN=6, CN=0OM=zx, PM=y,
NM=CO=b, @3t tan O="1.
CN

oMY, y=PN+NM=PN+b=CNX zg-i-b:x tan 6+b

y=mx-+b ( 9T m=tan 9 ).

AB TIARYNTY B PAT €T (FIF WIFICH LT F1% x € pey
1 98 NG 1% 23T W3 Tolw AW (e Wy giats '-mn ¥
=ug g 28R A1 | WSWI, AB FIALIANT AN 34 539 y—=mx+b,

T oy AT @AY ] : (5T AL 14 (FY ) WA F7, A FIAIA!
. woorF ¢ fI%rs (v 91 Tel 7809 oc (=b) W= (5§ SfaERw
s+ AB-7 gradient m. AB-¥ B4 P (% (F19 @3B T A6 W W=
w4, GOty AT (x, ). Y& ¢ [{gq arz (0, b

Gradient m='y::—b, A, y—b=mx.
x—0
y=mx+b { (Ra m F3AT21B3 gradient ) |

@Ay (1) a¥ wifiead fadts «31 oBucE v, A ATTARID
s qqre wee ogw faang 1 afw Oy v-wwe st fice
el T, SR b-F g «fqre ghra |

12) AT 6 (Fi4B WA 431 2TuITR 92 m A tan G LATTF
141 R&TNR | 9 FALFIY 280 m ¥e(iwd afacs w3

(3) «¥% ANF34T 77RB7 Briaces «1#12 (Tangent form)
4 ]

wgfagg s (i) B vl wf¥ yafey ( origin ) fral 7T
4 Yy BRCS 4T WA (¥ IS WM b=0 WS ! B¥a
WEIB T y=mx. TOGq, FARFIAT ATARL ANFT9 28
Vo M.

(i) y=mx+b I I m=0 g%, 3 TRARYE x-wrwy
WYY §E R, F19, W tan 6=0 I =0, WG x-W*
gt HRARNIT AN y=b. &l *d cefwwrm

Elc. M. (X)—23
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(i) TBF TAATINA gradient A m ANIT THCA JTQHN x-WTwY
wfos Aata CFity TS AfFa, IR Iteta 12 TR FAA ¢Ba |
(13 B fafed fogatdl @ x-vown afes @o® AR
CWITY 7S FMCAR LT ANF fady
{To find the equation of a straight line passing through a
given point and inclined at a given angle to the x-axis. }
WA 83, A¥G  FAIAIN
& (xy, vy fx faem fow
x-WOHY ATZS 6 (FIA AT WK |
Bz P fag oS x-WiWI
Tz PM AT 9] QNLPM
I
AT PN=PM -~ NM--¥ - ¥,
AN=x—x. ( fBuatls)

X

PN v-— ¥
&%, tan 9 —c et
QN x‘—x‘

Yo
X = X

%% tan O=m o7, B3 m—~

w5y ffy aNacd Ay —y, =mx—x,)

ey wRid s WA 33, wAaa, (x, ) g fm f
£-UFT AT 6 (I TS Wity @t Jela ANFW v=ma+b. 2
RN SRS (8 @R T WA W y=mx+b e
foig ThTA | WA (x4, ¥,) VAT wi2re B9 fis w¥a

s y=mx+beoee(1) )

&% yy=mxy+boe (2) [y-o7 WAy € x93 WA 1,

A%, m € b ALY £33 |

awta (1) 22 (2) favart = fant 1®

y—yy =m(x — %), §e18 frdy aaad

2. o2® ¥R famaird agmcaers aNwa fady

[ To find-the equation of a st line passing through twu
given points.]
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WA ¥, v AN (2, ¥1) 0 (2, ¥5) Ry fim firane
s4: BT ANFTY @ y=mx+b...(1), $IEA m @ b GEHE wwrs |
(%1, ¥1) @ (x5, v;) RAW @ AT wafjs P 2 o2l
waTE 9T AN y=mx+b % v¥rz !
yy=mx;+b - - (2)
R yo=mx,+b......(3)
a5t (3) 23S (2) fAoats afam A v, —y, =m(xg—x,)...(4)

& Qes1) ., u -y=Emn—2) (5
F (4707 (5) € wif Ffgw AR Y2 ;1 —%3 __:_;1,
n Xy -
y=y =F (x-x), T ok e
3
l@iﬂ: (i) @YY Ye= N X7 X, 3,1“,.6 fardy wNaTe
‘ Y~y x,—x
EaR L B
(i) &% #INCALa m 21 gradient= Y1 ¥e
Xy—xg
_ wtfberag wes ]
THAAT B2

15, GY 73NN Vo ww 3PS AfWd wed caw BLA
g7 A fadda

" To find the equation of a st. line which cuts oft given
itercepts from the axes of co-ordinates ]}

VR FY, AB H2ALTIY] x-WH(B y

© NP YT A 8 B fIgee
e $3fte @ fga W \\B\
JA g 9FF &3 OB=b 9FF | L _‘::‘- 9
W 39, P & HIARYTT TAg N ’ >N\
Ael R e Bor wEs oL N
X y). - RCRATAT PM AR BIR | O Mo AN\l X
GY(§ PM=y, OM=1x. (fsma= 16)
antd, U AAPM & AAOB HA,
no o= i 2B

oA AB' =a8
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PM_AP y_
o8 AB’ b AB T
(1) e (2) catst 337 NT
%,y 8P §p=BP+AP_@=l
a b AB aAB AB AB
wog3, ey s oi §+%-—- 1.

(oW &fFfe s 16 a2 for@ PNLOY BIE w3 OP i <2
9T PN=0M=1x.

Qtd, AAOB= AAOP+ ABOP
3.0A.0B=JOA.PM + 3 0B.PN,
A, dab=3Jay+3bx, 3, ab=ay+ix,

1=24% [ ap wtat ©t f77 |, a1 *+7=1, |
b a a b

[ @R 3 (1) wwee aNe3d fAd033 o9 431 w¥mey v, w300t
ox 8 oy-93 {aiws friw cew Iy, 3w On wwwyy e
a5 BEF gAtge @ WIftE wiras fre foa e3fad angs fiye
x% S NI 1 GAEFY A a 8 bey 5z afa (ya1ge T waty
B3 fam 2% 23 |

() Btz wiw ANILBF FIMINY CHIwSIeH B/ (intercep:
form ) 3t 1 )

16. wweay IARY €IS (I RIALIYIT ©A A x-wm<

AfEe 6 Al AL Alm | @ A €@ (B WM & wECaei
aitwae [y afcs 28e )

[ To find the equation of a st. line in terms of the
perpendicular drawn to it fiom the origin and the angle th:

the perpendicular makes Y
with the axis of x. ] .

w33, Ry o TEe 8
HAMIY ABI B OR A%¥ |
OR FIATIY x-WIHY {ATIF
ey AfeS « (Ff4 oy
FYig @32 OR=p WFF |

AB IR 51339 Ffa
+fars 83 |

R
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AB FIAIYE B3 (R-(FHH R P (x, y) AeTI 8B | P gBTS
v WURY AT PN AY BI | N IR 2308 NL IATAY! OR-9T B
“7 AR P TETS NL 97 B3 PM 719 BI |
479, OR=O0L+LR=0L+PM.  AOLN AT fage,
L 44 ZLNO=90%= £ LNO+ L PNM.

S0 LPNM = ON=x, AL PN =9,
S oL
W3 49, agcos <, OL=0N CO8 4=2x CO8 «
PM : . : :
UL _P_;:'»:mn %, S PM==PN sln «== y sin «.

OR==0L+4PM, 43}, p=x cos <4y sin «,

wsay farfy A0F 34 289 cos—x__tj_z_ga_m L

| o ey |3 } v
s §3, O yAfAg 58T AB |
aREAy By oP Av bW
AYiTe @a B% oxe? #fee ¢ \B

st Geotn wfagite 1 WA &9, [
H=p 453 &3 AS (A OX € K "
E NATHN A 6 B TqHIT (8K o G A\ 2
AT
921 WHRCIT (§ITTiR™ OA 2 08, (Baa.18)

4531 intercept form«3 FANFA
x —?= s § !—=1...... 1
o+ 1 o¥re (1% oatan (1

op . opP 14
w«iqia, — =cos e OARE e
% oA 6, cos 6 cos 6’
. . oP
T g—g =cos \90°—@)=sinp, .. OB-: P

‘dn6=sine '
e, (1) 28 e
*
cos 6 sin 6
5.z cos 0+y sin g=p, 3T Frfy ANz |
[ sNFery @ «iITICF Toty perpendicular 31 canonical
orm 9 TY | SNTA p AEY (AIGE 4 9 L)

Y 1 q %C086 ysin0=1
+ p ’ ’ p + p

3
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aRAEI® ¢ (i) 7 N374BE Gardient formae AR it ey

¥y y=(—cot «) x+p cosec «.
QU (e arBrany, avifes
m 3 tan 6— —cot « - tan (90°4«),
8=90"+«, fou 2qr5e ¥21 =B J31 °fv |

(ll) LR Dl e e e (mtercept forma ) stends:

«
ey g £COS % vsing_y o SR S,
P r pseCa4 p coseC «

U, v Y fFErM=pgec <« 4 yp-uW  whrr
efiznr=  p cosec «

(iiiY  N%F39 1 cos <+ ¥ sin = p 97 (F14 « ¥7 ?nfita‘ el
T Aferda wfm v Y
wy fox foq sgama = sy N
W ARy PR 2 e s\

RTINS BT AN G h J
fafen fax « fga ot3is S U
%5 3% WAV & AW i) < \\\0 X
AIHLINTY T2 A% T, 9 \\\
Buz 2 et A3 (foma19)
ARt oY |

(iv) =rary @y, p-93 WA F33 AT « @ty ¥ Afaafee
W, yafay whe Aefds ordr Y
fw wifem « @dr o fon A
WAz w9 Ak qRes wifFa AT\
w343, awfer Rfes w@wE ,<* / .
Tty HE A wafd e aRfET

Bz wagw I gl
vaft (fey s amd=p
{ 93 WG ) B8R | (Baa20)
o4, Ay for fou wayitd Aywaviefd oF yww ~rfe
QTSR |
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FoUR, ar%@ ANFIMB A G FS N TIT E RIS
eI STl W3 FE Juew i o @ e FE B T
foq @ (3 v¥TS HIARRYIefar T wfEs mvz G B yeft
A

17. (8 (B1R AIALIATR ANB 4 9FYS ANF A9 gFTA |

. The equation of any straight line is linear. !

W FF, (FIT AIATGATIBAT Pix,, 9, 8 Q(xg, yg) (AW
w3 faq 1 ewe, w3 9B g A(x, 3) & 535ga wAfys w¥a
wahis p o« Qug Hfew yurzy o5 ofy

oy — vl +x (9, —y)dboly—yy)=0 3,

A A 2y — v )+ yx,—xy )+ 1yyy— xyy, = (0 TF,

we g1 B2iE @ HAraifBy AT E39 oA

EHLH, Y, Py Xy —Xp™mbE AR Xy Py VgV o aittn &
N5l o84 ax+by Fo0 9 FrE x & pad 43S W
o2 1firs AaATgAre HWYa9Taq AMMIAS FH% ¢ gencral form )

18, 1 @ yOF IS AXTAY AS® B WACAYTS

% ITF | | Any linear cquation represents a straight
line. }

¥ € va3 28U ANIFTLAY A9 F°f T
ax+by+c=0{ ﬂﬂﬁaebaiﬁi‘l{ng Joren (1)

T F, (21, Vi), (g, ve) (x4, v3 )Y F6al ax+by+c=0
RN AT T WAfAS ! Woed, & FAmefn wm
s afe g g3

S axy+byy+c=0(2)
axy+byg+c=0-+(3)
axy+byy+c=0---(4)

12) 6 (3) S¥TT AW IS 18

a b ¢

= = =hk{ A7 ¥3),
P1™¥g XTg™Xy X1¥,%g9Y;
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9Cq, (4)-9 a, b 8 -9 A1 AT =T
klxs(yy=—-y2)+y3(xa—x1)+ (2193 —291)}=0,
31— v3)+ys(xg—x)+ 2,9, —2,9;=0.
WO, (11, ¥1), (22, ¥9) 8 (x5, ¥3) F2HTT ATIY )
ax+by+c=0 @3 7T AFPT I |
19. FFOCIRIT MMiRe ANFuCT AfOR AFIT AT |
(@) FAFAINTS AR 3N3I4 ax+by+c=00F y=mx+.
|FICT LTI

{ To express the equation ax+by+c¢=0 in the for:u
y=mx+c. ]

HIAIANT FATFANALT &% ax+by+c=0, . by=—ax—c.

v= —gx»g, BB1 y=mx+c 9% SINIL o8A ; BN

aUfA m= ~ T FFAUH cag F  22stee |

(b) WIATIATE FMIILAY A4S AT Wweqy oS (gffonr~
FH AP
[ To express the equation ax+by+c=0 in the form

£, v
ath 1.

AIAIATT AATB LMY AIYI29 & ax +by+¢c=0.
w9, gx+by=—c,

7, {‘_"c.;.%al [ Bogorwra — c wig oty Ff39 ]

al, };+ _J’_c-.—_l €32 BTf8 ANFACA Py 79
“a b

3174, GUTT W 220G CRiFoen wiwn —z 8 —-g.

(€) FAMIUY A9 ANFINF AT WFHT AT |

[ 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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YA ANF AT A T ax+by+c=0---++(1}
a4t 2f¥, tan 9=l-’ 7Y, B b___mnee..sm’ﬂ

cosg
o 2+b7_ Smfﬂii"f." - L
’ a? cos*@ cos? 9 '
u* . a
41, cos? g= - azypy - CUS o~ + s/:'z_’:-;l‘);’.
R, sin 6= .- __b” -
Ja* +b2
«¥a (1) 2303 ANF ax+by= —c,
% b o <
COE Ve T varne’ T Tt Jarahe

[ GRS + Ja? 159 gfa: wiw afey

C
1 a4 h?

23 €31 x cos H+y sin O=p ¥ WR{L47 STINE |

S SIAYTFT 5733 -+ T — @ 55 ¢ferF mua wraom sarygs
0% (B 53 BT 2373 |

20. gufew '@ wweray *fgada |

FYq FAA AT A (A 8 wwwnr AfRafen wdre
marefre Ifice T ¥w R wwiy o3t oA wwi—
1) free3 (direction) 4f43$a 7; i v oy ofads .
weq) (2) pfay wefeafe tfum (Fen firer ofeads |, s
3) ¥ e f§e Teryy <faqda

S @ T AR WA AT AfRgT ; ¥ G wINA
«Fqéa HA0§ WTAGA! 77 #3TIT |

TR IY, OX '8 OY Y (Wiff) ¥ Y] -
wny ((aglta A¥E e
A0 ) |

w9y, eawe AfRs
wneggE  ARAReS  qoa wwe 0 X
v8% o'x’ 8 OY (.« o ’
PRy a0 )| ‘

TR, T YR TME 0 N M X
Jex i v (2, y) | (Baw21)

4, x cos O+ y sin B —
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oo mren wIfys P oo fe 1 wwe WA Be WAl
(x, y) o% 87 Ty wFAT By wAS (x,, y,) | Oxey T
M @ O'N %% B, PM (33 O'XTF M’ fRTS (qy Ff3o ¢
AWY, OM=2, MP=y, O'M'=x,, MP=yp; ON=2x a2
NOY == g,
WEHM, r—- OM=ON+NM=ON+O'M' =x'+x, ,
| y=MP=MM +MP=NO+MP=y+y,.

e, (YU TETITE (9, x99 A 1+ 1y G pa7 WA y' +y,
Wi (z, p) FARET W@ (¥ +x,, ¥ +p,) @B wify (afaql
(x', y') Fugrs watefas o3 . 531 7y 4 etz Ton gty Twwae
¥ AT |

Swiggene 3
Bw1. 1. Find the equation of the st. line parallel to the
+ axis and passing through the point (4, 7},
1 (4, 7} Ry 6 r-wwI  LIBAA  HIAINY A4
fadka 731 |
X-WTWY ARTGAA AIALIATL HATIA9 v=b.
wN FAeEtl® (4, 7) s, gk adite b7
By ANz 49 2gA y=7.
®W\. 2. Find the equation of the line that passes through
the point { ~ 1, 4) and has a gradient 2.
(@3B wamcawt (-1, 4) % fem sty ez Jght o3t
( gradient ) 2 ; Sgrz AT« fAfes 91 ]
ot WA (%, v, AN FARNT gradient m ¥
wigl I T ¥ - ¥, =m(x—zy). )
sE m=2, x,= -1, y,=4.
oy ANF39 289 y~ 4=2{x—(~1)}
q, y—4=2x2+42 3, 2x—y+6=0.

¥WL 3, Find the gradient of the line joining the points
(2. 9Yand (1, 2).
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(%1, 91) 8 (x,, pg) NN TRATIYR grad:entz!l—l!

Xy X9
ﬂ‘ﬂ'ﬁ yl=4. )'”32 an Xy 2, xg=1,
fardy gradient=~;——?—?~ =2
®W. 4. Find the acute angle between the two st. lines
whose gradients are 1 and -55

m, & my BBR FIINI gradients 032 Jriwr WY ot
£ WBTH,

tan 6= 1T Ma gy
1 m‘m,
-1
ot tan - — V3 3o L(B-1F -2
1_'_1)(__1; \/\4' 3’ l 2
=22— J3=tan 15

o=15", g3t Ry wuwrzta=15",

8% 5. Find the equation of the st. line cutting oﬁ an

mtercept 2 units from the negative side of the y-axis and
mchned at 120° to the x-axis.

L OO0 I x-NCFF A{6S 120° (FITH AT & W WYY w@H1gE
frra p-wrws cefioh 2 973 V1T Siota Fared fdy o3 1 |

N 37, NI y=mx+c.
A4 m=tan 120°=tan (180°*—00°)= — tan 60°= - /3,
- c=-2("" AR RfFot y-wrF yT iy 2 @3F 1
ottt AN wd y=x(— y3)—2, A, y+x y3+2=0.
V&Qﬂ 6. Find the equation of the line passing through the
points ( — 1, 2) and (3, - 4).

(%3, ¥y) 8 (xq, yy) R MITWE HITIYR FNIY &%

Y N=YaTN gz =~ 1, 2g=3 98y, =2, yo=—4.
"‘x‘ x."'xl
y—2 - -4-2 y—2_—6_—3

TR ED I el 4

‘s+1 4 2
foudy adYaad w7 3x+2y -~ 1=0.
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[ sy @t | wta 27, fofy ANz y=mx+c.
&7 qes @ sgarayty wafys,
Britwa gtz 917 @ ANIAM B 7R
o9y, WL 2= —-m+c-+(1) @ —4=3m+¢--(2)
a%td (1) ¢ (2) naygta 33zt o m= - § 92t c=4.
Arefg w2 99 288 y= — §x+3, T 3r+2y-1=0.
®w1. 7. Find the points at which the line 2y—4z—7=39
cuts the axes of co-ordinates and find its gradient.
[ 2y~ 34x—T7=0 @4 (7 9% {3H(S AHHE (B¥ 3(Q SITIRY
F1a1% @ (3483 gradient ( 239wl ) fqdm 32 1 ]

@ faaRs $IARARE x-wwra gy F7 oF e (o tff g wdit
TR y=0.

&FE ANIILY y=-0 88iA x= ~ ] 5814 |

TS0, #AATIAMM x-wweF (— 7, 0) Aqe vv 32 !

T HNF U x=0 7I1] y=3 2V |

qB9Y, A p-wwer (0, ) THre ey I3

QU ANFM 287 2y dx+ 7, & y=2x+3.

farfy gradient=2,

-

-~ BWY\. 8. Obtain the equation of the st. line which makes
intercepts 2 and 1 on the co-ordinate axes. Also find the
intercepts made on the axes by the line 2x+ y=>5.

[C.U.44.
[ e #IALIN @iy Wwey BT (RS 2 € 1 Sivty ANFIA.
AR 2x +y=>5 (I W WFIY RfFS Ay w31 )

AW B2, AN ’;+i'=1. A a=2 93t b=1,
g+’i’=1, q, x+2y=2, Bof¥ farfy wfewq |

w1313, ARG 22+ y=5 mﬁw«w’é+g’=l a% WIFNI @ q;Y
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[ 93f e (2, §) R first fraieg w3 wmwmes wy Bera
T A @ RS 5 ¢ 4 wyATe wu{ow g2ty | DT ANFIY
afy F31]

WA 33, AT whFe T4l =,
a b

A 37, ) 2-NAWF A fIHS @ y-5rwia B e (wp im0
A 8 B Y gt e (a, 0) @ (0, b) |
AB Q¥ @ fIqrs 5: 4 wyeilts Rew viwe X 357 w1

_ (50+4a 5bh+40 4 5
*¥4 (TFE"" 51a0) ™ (5o ob)
fay @¥ 393 1% 2Ars =ity (2, 3)
4a=2 3, a=3§, 9q¢ §b=}, a1 b=3.

wwa3, fardy wNF9 goa ’§+§=1, Wit 2x+3y 9w,

.

®Wy. 10. Find the points at which the line 2y+4x+7=0
.uts the axes of co-ordinates and find its gardient. Also,
nnd the area of the triangle which this line forms with the
ro-ordinate axes.

[ 2y+4x+7=0 qY NPT A Y [T (g7 319 STIOHA
TR, (IUBT @IS aR B wwway #fes 1 fagw TeAm I
1oty owawa fadfy 331 )

afE  ANIIABF  y=mx+c W@ Ffem arenm =
v —2x - 3.

fqrfa @34t (gradient)= — 2.
WA, T §+%’=1 w31 fFfdee o, fz-p_-ff;—-—-l.
2WE ANFIAB 2% € y-WWF (1 A THS oy FH2
oy AT i@ (-4, 0) € (0, —3).

TN wweE ke @ fagaB T IR, Su awf
T faga | {qqui BT x-WF [ «3f5 ey W=}
T y-uw @i Wy ek ag=4.

o faguy crawr=x }x §=4% 3 3% f @39 |
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¥%l. 11. Find the equation of the line which makes
<qual intercepts on the axes and passes through (3, —5).

[ ® #IAEY WHE TACS 52 517 =« fen ¥ € (3, —5)
fay fywt aw sigfy e fafa 331

A @9, AIAAYIBE e 49 §+Z= 1.

a4 qHeLEY CRfWonre Autq afouy a=b.

m?twerﬁf:.g.g:l, N, x+y=a.

w1313 cqutf® (3, —5) faria aferwy, 3—5=a, 4 2~ —2.
faedfs AMNa3d e84 x+y— —2, U x+y+2=0.

3 9112 Find the equation of the line passing througk
.2, 3) and parallel to the join of ¢4, - 5) and (—7, 3).

12, 3) RN @& 4, =5) e (=7, 3) fagewnies
HeATAYATT AN (INF {239 Gy 331
(4, =5 4i=17,3) fameumial #3ataure #a» ( gradient
_ —5-3 8

- =
\2, 3) fageiN) %3a03le ANFI9 y—3=mix—2,.
9% U5 (4, —5) € ( - 7, 3) el Qvie watwam,

Tey (IY1T AT @ BRI | .. m= _'i§1

qedy AMFIG y—3= —lx—2), q, 8x+11y ~49=0.

3'1 13. A straight line cuts off intercepts 7 and 5}
{rom the axes ; find its equation and determine the ratio im

which the Jom of the points { =9, 5) and (7, 9) is divided by
the line.

[ ® wza@d) WAy wwerag (effene 7e5§ SIQIT AN T
2 BZ WA (—9, 5) e (7 9) fAgAugier ARG fF wyyire
faow wig] fads 31 ]

WP WS (RWOR= 7 e 5), ¥eIR seaqwiffy s ae
12141 7+5} 1, 3x+4y=2".
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w24, 9 A ( =9, 5) 6 (7,9) AW wmypdrd) it
7t TS faew 3y

. 7m -9 Ym+5n
cerfigs e g (T2, dmtom)
ey oF B Trfifafes macadtze oz foy,

Tm—On) , (Imt5n)_ )

m+n m-+n

4, H7m—9n)+3(9m+5n)=21(m +n),
ome28_7
. 3em:= 28n, . 36"

fArds wyvie=7:9,

Bl 14. A straight line torins a right-angled triangle
vith the axes of co-ordinates. If the hypotenuse is 13 and
.he area of the triangle is 30, find the equation of the
straight line. {C U.'33 |

LA A4TLed! WwRmad Afre o8 Auced fagw Seem

af3gig . Bote wfsgw 13 wa crawsa 30 o81m Triz #Nway
aky 331 ]

Aq B, AgALQuBY AL 09 : +g=

57, WHA? (a, 0) € (0, b) 13T (2¥ L4 |

WHCIT VYRS WY W= Ja*+b2,
4% o0d, 218 fagefs afoge, .. Jad+b =13 .1
«rat3y, fagaBy waw1=4ab, .. §ab=30, .. ab=60- ()

w9y, (1) 8 (2) %33, a"+b”+2ab=-=169+120}
93 a%+4b¥—2ab=169—120

4, (a+b)3=289 Sooatb=417
{(a—b)%== 49 a=h=+4 7
S oa=1126b=45,
R a=% 56€b=+12

X 2y=
w8aq, farda sNF4 ;1;1&"":1:5 =1, a1, 5z +12y= 160

4 :t5+-j‘;_—i—2“1 qi, 123"“5"’3 +68.
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®w|. 15. Find the equation to the straight line whick.
passes through the points (1, 2) and (2, 1). Find also the
length of the straight line intercepted between the axes.

{ C.U0.19363

[(1,2)Y6(2,1) faqond) AIA0IAY AAIFI4 9 WHEHT
Aty B CefwoRmaR gy fadg 941 ]

(1, 2) e ( 2, 1) MY REFGF AIAIYR AN 684

!-j::x:_.g = Y ccrase i

ST 1o 3 xHy=3(1), ¥el¥ fauda sF

113 CRIYSINHT FAIGEY i8] 1T ’3‘+’3’ =1

HaAcaife @i wwerye csfienm 3 6 3 w54 |
AT BY WHEIT N3] BTz LFd
= /3% 39=3 /2.

B, 16. A straight line is drawn through the point (a, b
such that the portion of the line intercepted betweer
the axes is bisected at that point. Find its equation.

[ (a, b) faysnta) a3fd sxerqura wwRcaz qg7I=) ceffone &
fanpre Aufedfos 23t 212 Hilloce fa o8t 7 )
R F9, AB MIAEUR

1 € Yy WHYHI YTHCT A R

« B fawis gy Fhramie B\\

AB w3 wifay eoe3 | NP

wAls (a,0) !

Qﬁ::a:;;ﬁ:?a AN-a fady 5 y A\m
(] x-wrE R i fomoam 22)

Pe MY BIA | A4 Oa=a, SR Pa=h;

fa® P, AB 3i&3 341139 W Pa |l BO,
@, OA af®3 TuTfa% was Pa=}o8B.
OA=2.00=2a 9 0B=2Pa=2b.

o . *4d=
M,ﬁt‘fi’lﬂ?‘i‘l(ﬁ 2a+‘-2-b' ], q, d+b 2.
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®W). 17. Find the length of the perpendicular from the
crigin upon the line 3x+4y—~5=(.
3x+4y-5=0, 31, 3x+4y=5.

5 5
——-::'__—..—..r—__z-zl [t))
J3:+47 5 A

[ @B ¥12Y 28CS o1 acadts Bz meeq o aMfew
e g8y, WARAT ANITIBre @wASir Mutrs g8 @
7B 33 e AN ooy o fFiF gatas  maATw S |
TN, x 6 y-9F AR 5253 quefy R AW, oterw iy wa @
£3F WANF ¢ AT AN FG “re¥! wEra | ]

BW). 18. Reduce x+ Zy+14=0 to the perpendicular
‘orm of equation and hence find the length of the
cerpendicular from the origin upon the given straight line.

x4+ J/3y+14=0F % NFNI2 ANFIA A F7 4 oA 7%
Tire Bt 8o+t oy ey 331

A0, x4+ J3y+14=0,

1, - = 1;. ==X — - "/_3 y= 14

A3+ V(32 +2 V3 (1)2

a1, ( %)x+<~ 52Z.3.)y=7, zn,' x cos 240°+v sin 240°=7.

AL AT =

WA el T O cos <= —} S sina— =, e

L5 cOs « '@ sin « BSLIT XA AT, oIk (F14fB SNy ity
* third quadrant-@ ) 9if¥131 cos «=3 YA 7Y, AF «=60".
wHa3, UFE «-F Al 60°-37 @¥q afreF gzl $RT A1 WIFS
'3 weak B3 180°+60° 31 240° 7&TY | ]

TArgy ANF I TBS AN, AT =7 @FF |

Bwy. 19. If p and p, be the perpendiculars from

the origin upon the lines x sin 6+y cos 6=g sin 20 and

¥ (0s @~ y sin 6=a cos 2¢, prove that 4p? +p,2=a%.
[C.U. '28, ’58]
Elc, M. (X)—24
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off 19 z¥S x sin 6+y cos 9=§ sin 20 s

x cO8 = sin H=a cos 20 (FYITIL TAI FW p 8 p, TU, W2
2719 33 (T 4p% +p,?=qa® 2T | ]

g sin 26 2
SUWH, p= L — 0  =_sin 20, . 2p=a sin 29,
’ Jsin®04cos?g 2 ’
a cos 20
wPAY, P1= , v . =a cos 20.
» PUT Jcos?+sin%e

w43, 4p?+p,%=(2p)2+(p,)*=a? sin?20+a%cos?20
=q?(sin?29 +cos? 20)=a? x 1=a?,
4p¥+p2=a?,
Bwi. 20. Transform to parallel axes through the point
(=3, 2) the equations :
(1) 3x+2y—7=0and (ii) 2x%2+3%-+4x—4y=0.
[ (3, 2) fa% fral swimain wwacy B3 ANw3q 3% @a
F3 1]
@YTa (1) @ (ii)-4
x=x'—3 4R y=y'+2 TAF7 ¥
i) 3x'—3)+2y+2)-T7=0,
al, 3x'+2y —12=0.
g (i) 2(x'—3)24(y' +2)2+41x"—3) -4y +21=0,
A, 2(x'2—6x'+9)+(v'2+4y' +4)+4x - 12—4y' - 8=0,
q, x4y -8/ 42=0.

Exercise 3

1. State the gradient of the lines passing through th:
following pairs of points :—

[ o @ters Ry #3aei @30S ( gradient |
fafas:— )
(i) (1,—2)and (3,4); (i) (—5,3)and (9, 5);
(iii) (a, b—a)and (a+b, b (iv) (0,—5)and (—4,7);
(v) (8,3)and (—2,3). .
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2. Find the gradient of the following lines and also the

s-ordinates of the points on the axis of x through which
hese lines pass :—

[ 33 cattefa gradient @t S1a1 x-wewd o3 oy 35 fa
g iRty Aty fAdy #3 :— )
(1) 3x+2y=9; (i) y—3x=6; (iii) x+y=0;
tiv) 2x—y+5=0; (v) x cosec 6+ sec 0+4r=0.
3. Find the angles at which the lines joining the
ivilowing 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 :—

[ MEr eareis RYpm-naiee Rl c-=uwy afgs @
4 {9 7D WL (AT (F19 8 y-W0wY AT eresBe cwlRa wars
iy #Y i— ]

iy (0, —3)and (0, 5); (i) (1, 2)and (3, 4);
i)y { —6, 1) and ( —3, —2);
1 2 3
{ — ~=,1)and ( V3, 5), Y (L, 1)and (5, T)
W) (= jp1)and (48,5, () ¢ ¢ 3
4, Find the intercepts on the axes of the following

tfacs dlfa caatefFeia soveug cefiei dy 99 :—

1 2x—9y+6==0, 1) 3x—4y+1=0;

L'y cos 9—x sin g=1r.

5. Find the equations to the straight lines cutting oft
“Hlowing intercepts from the axes of x and y respectively :—

WA@Y ITF x-8 y-wy cefielvt fRu e xqe, &
gy e ed fAdfr g3 i —)

(i) 3and2; (ii) —3and—4; (iii) 3 and —§;

-13 13

(iv) g (v) szand 1; (vi) g sec « and :cos %

6. Find the equations to the straight lines passing
iirough the following pairs of points :—

[ fy ererd Rygrepnd ey afwed G 93—

(i) 5, =2)and (=3,7); (i) (0,b)and(~a,0);
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(iif) (c cos €, d sin c) and (¢ cos D, d sin D) ;
(iv) («p)?, 24py) and («pg?, 24p5) ;
(v) (hsec«, ktan«)and (h sec 8, ktan §) ;
(vi) (3,-4)and (1, 2). [(U. U, 1948
7. Find the equations to the sides of the traingles whosc
vertices are given by :—
[ facy aive MgRxRMe fagies algefaz aiezd fds 39—
(i) (—4,3),(7,—3)and (5, 8); ‘
(1 (=2, 5), (5,—2) and (10, 10);
(1) (0, 0), (5,—2) and (6, 9).
8. Reduce the following equations to the perpendicula:
form (i.e,, X cos «+y sin «=p) :—
[ sz ANF20efH0S &% W ( W x cos «+y sin =7
T ) ARIS 37 1— ]
1) J/Bx+y=8 (1) x—v+7J2=0
(i) x+y+4=0 (iv) 6x—13y+19=0.

9. Find the lengths of the perpendiculars from tii
origin on the lines whose equations are given below :—

[ yafay 2% faey @we 3@ (3eie T aeea opdy fadfs 33—
i) 4x+3y—5=0; (il) 5x-12y=26;
(i) 2x+43y+7=0; (iv) by cos 6—ax sin 6+ab=0
10. Find the equation to a straight line :—
[ et enerF ARALAAT AN Ffy 77 :— ]
(@) which is inclined at 60° to the x-axis and cuts tht
axis of y at unit distance from the origin ;
[ AFeadtfe x-wew AR 60° (I AT w2 FARH 2B «o
OFF YU y-WT (¥ FANR ) ]
(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

[ SRt x-wuws afRs 120° ot 7% @ i e
Ttz AV-1EN 5. ]
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(¢) which passes through the point (5,—7) and makes
.qual intercepts on the axes of co-ordinates ;

[ Agemadtls (5,—7) fam fim form soeew 23 58 saie W
3 afgate ) ]

{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) ;

AN x-wowy ufE 450 aRd A% 9wk (4, 7) 8 (6, 5)
"%y HUAEE AIACIAN farew | )

{e) which passes through the point (5, 6) and has

witercepts on the axes equal in magnitude but opposite
1 sign

Find also the co-ordinates of the point at which the
ordinate is double the abscissa ; [C. U. 1934

[ i3 (5, 6) fAgomaT @ae B2 wizl wweesy cefwer 336
sua 8 gy faodre fBoge | Bty @ fRrs ot sy e
213 Aty fAfa 91 )

if) which passes through the point ( —4, 9) and is such
ihat the portion of it intercepted between the axes is divided
1t the point in the ratio 3: 2

[ cqutfe ((—4,9) famsi @ae sovarng war Byy csffonrs @
‘473 33 2 WIS few i ]

¢} which passes through the point (a, b) and is such
" hut the portion of it intercepted betwcen the axes is bisected
-t this point ;
QB (a, b) RYAD @32 WwaLs3 Wy Bria cefer 4 & fagre
sufaufes | ]
{h) which passes through the point (2, 3) and is parallel
‘- the line joining the points (4,—7) and (—7, 4) ;
[t (2, 3) RN w2 (4,—7) @€ (—7, 4) R
MR AN | ]

1) which is the perpendicular bisector of the segment
ivining the points (2a, 2b) and (2¢, 2d). [C. U. 1958}

. (2a, 2b) @ (2, 2d) fRYE MIBHT FAIATRLY A7
e | ]
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11. Verify that the three points (1, 5) (3, 14) anl
(—1, —4) are collinear. Also, find the line of collinearity.

‘ {C.U. 1957

[ crtte ca (1,5),(3, 14) e ( 1, -4) fax feald @3 Aamczen
wafys e aife fafa 731 )

12. Find the equations to the straight lines which pass
through the origin and trisect the portion of the straigh:
line 4x+3y- 12intercepted between the axes of co-ordinates.

L #gaqa 92f qafasy fom w93 wowwwg wgRe:
4+ 3y 12 QUg W Arfeafew 303 eizivraaNssd Afa s

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) famsit®) @ A77ta) wial wwarag csfrsiaraz 7vd
10, ©iziz sNFaq fady 331 )

14. Given the triangle A=(8, 2), B=(—2,7),c=(—2,—1)
Find the equation of the median through A.  [Mysore. 1945

Also, prove that the join of the middle points of AB ani
AC is parallel to 8C.

[fagw A=(8,2), 8= —2,7),c=(~-2, —1) & | A 3>
sty wyTAty ANFI9 fadfy 73

A% 37 (Y, AB 8 AC-ITHTRAHEY RLuET (3B BC-7 AN(HIH

15. 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, 1934,

[ @3ff samad wwte safeqs (v oty 7§ wagisd Ozl w0
warad sfret 526 WtAEe TR 23 | @i ¥ @ qalf
33 fgz e faxt ata ]

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
axie of x.

[ «3f qren T 3 w2 FEb TRGe wafgs ) T
AP x-S RS 60° (FITY AT ST ST JET o 526
g3y A 331 ]
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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) Rt a3 siamcaq) o9 wwammy cpfiote o2fe
#ElA 8 HFwg e foege | Boiy AN 339 €3 @ Ryrs @i
viwd faeq Sigiy #iets f@de 391 )

18. Find the equation of the straight line, which cuts
off an intercept — 3 from the 3y-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
geometrical «consideration that this line is at right angles to
the straight line x+y=2, [C. U. 1939]

Dx-mrwy g farea afem G300 o (3 AR W3
y WO cgfreiem — 3, ®inie ANF [[qdy 59 |

2 B3N 157 ww 3i9n wfufes Atz gutq &3 @ @i
Fy=2 WIAEYR AT ANF 4 a9 | ]

19. (a) Find the inclination of the straight line
4x2+5y+3=0 to the axis of x and find its intercept on y-axis.

(@) x-%u57 q%® 4x+5y+3=0 RARYY afc & y-=r»
257 feator fada 331 ]

(b The straight line 3x+3y—6=0 cuts the axes at P
:nd @. Find the distance between P and @.

[ Bx+v—6=0 AIAFA “TFLCF P 6 o YT vy F3ANE |
4 HRI T GIN IS 7 ]

{¢) Find the lengths of the intercepts made on the axes

hy the line ;+3y=1,

[§+3y=~1 Yl W wwags  frere g3 e fda
T )
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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 i+% is constant.

[x=y (4R B7 P Wzl fag| @ P faxtid w7 @3
HINCAY WAL LT g @ b %W (¥F F(A | @AWY 37 (7 2 {7y
AT AFA WIS i+% &FIF 5303 | ]

20. Perpendiculars are drawn from the origin to the lines
x42y—3=0 and 2x+3y=>5. Find the equation of the
straight line joining the feet of the perpendiculars.

[ 7afeq 88 x+2y-3=0 8 2r+3y=5 a1 72M2T47
a7 Bl 2RaitE | Bofted cifefagen AuuiEw AIAAAR AMFI
fafg 331 )

21. Transform to parallel axes through the point { 2, 1)
the equations :

(1) x2-4dy+4x+8=0
and (ii) 2x2+43y*—4x+3y-8=0.
[ facan grers a0 FIF (—2, 1) R fim sutwata sowaey
*f7afes w7 :1—
(i) x%2-4y+4x+8=0
(ii) 2x24+3y2-4x+3y-8=0.]
22. What will the equation =x24y2—2x+3y+4=0
become, if the origin is moved to the point (3, 0) ?
[ off gafasqes (3, 0) R #3tA g9, w3 -
22+ 92 —2x+3y+4=0 ANFF A7 f& 28 ¢ ]
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)2+(y—b)2=c? ANFIUE (—a+c, b) g fin wfws
sxtgTie WHEy FAGRS A Suiy w1Ft3 7 283y ]
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Straight lines
21, PAHBA WIHICH IFCALT ANwo fdka )
{ To find the equation of a straight line in symmetrical

orm. | y - P,
T F3, gAve @ (x,, ¥,)

TR HIAEAUB  x-wrwe
vwgF fwres A5 9 (g

<% g |
2 AT B (3 (FIA

1 Pix, y)7ie | 0 / NTM .
943 1342 SWFIBY NTHILY

seareifea aMwed 28q (foma 23
v=y,=tan 0 (x—x,), X" =YV

cos 8 sin 6
A FY, Pa=y, J. @R=ry cos 8,
AN, x—xy=v cos 6 [ foutynicy ], s XTx
cos 9

w1414, PR=r sin 6, A1, y—yp, =r sin 6, .. ys‘i—x{]{éﬁr’

sz, TTI VTN (1) BetE fufy saled
cos® sinf

(1) 23T 4167 WY x=2x,+7 cos O WK y=y,+r sin 6,

\ RT3 9% WL anwas faets IRy @2 o, w1 quifes
F17 awe g 28rs faffd qaw cata famy gats fadfy 331
~1are, 47e o2l Ry 1fEe Azatay) q3tae wave fade s a1 7ty 1)

BeiEAS | 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.
T 3, @03 A% (%, »).

AR x-W0wY ARG 45° (Fhd qS Wiy,
-1 _ y—=2 _
FIACIAT ANFIY 22 cos 45" = gin a5 =3

- ow 3. 423 4.
x —1=3 cos 45 V- x J2+1’
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. °© 3 o
0 y—2=— 45°=— 2. =249
¥ 3 sin N ¥ J2+2

3
N
22. 92 WAty wegs cHe fady
{To find the angle between two given straight lines. )

(@) ¥R F3, AgARY gEB7 ANIIY y=myx+c; ¢
VEmex+o, 98 BUNFT WIS (Tl 6, AIALIN TIB x-wIwn
smiger fiiee Afes < e g (t4 Taqm Ffata, tan «=m, *
*an f=my 354 |

TR 2ETE (R WI o=« - f.

tan @=tan (x—A}

fatfy wiatE o3a ( +1, —9/2+2).

Y

zi—+tan<tanﬁ 14+mymy’ \(

BN O=tan” 11',”_1_:._7.71? A1

miymy A\

‘\\

/4._“’).

Foiy wiFE A3 B2l /< \@
wqe < cFtafp oA em oo | /B 3,
L WA 2 YA ER KA / AN

{ 9% JrEitd 41 AAfEn ) g ( 53 942 24 )

x¥ 3IfAME, THA Byichy WY (FA «FB WFIY 8 wAe
1S gArHld ELA1 (FIH WF tan 63 T (AT 7
Rre 22z wwetdf fadte z¥a @a tan 63 W AT
teqy ota gfaTe wBra gelaft M ¥ | )

b wa wgmeel g3fa ANFId ayx4byy+c,=0 @7

agx+bgy+cy=0 A, WA BUTFAF y=mx +c WFIRE AFET
A% | )

a1x+byy+c,=0, y=—%15_
by b

agx+byyv+cg=0, 3, y=-—-,a—’x—-‘;—’ .



KACIE B i 379

a,
TR, tan 6= - b‘-’-b"=‘-1*b‘:9‘k? .
1+a1x aay+b,by
! 2]
-1 @by —arby )

a,ay+byby

(€) T F9, AIATTA TEBT ANFI4 x cos «; + v sin <= n,
2% X COS K94y sin xg=p,.

GURlE YARY TICE ARATAAIEET A% (u 5Bl Aw wiEw w%a
R WY qAtgE fqrFy AT« 8« (FNY AT AifEra
IO ~EHE A1 AW, AAIAAI IS (B4 G=4y — oy,
O W~ (g)—xg) TBLA )

23. 2o et warSIten 23T 7S |
(Condition of para]lehsm of two straight lmee )

N iy P

TIALIA G TArTAIA 250 = TR | <, Pk — =0,
TIEE, tan g=tan 0°=0

IS my —my=1) | ANF9 (1) 28T |, A my~my, (A}
B2I% MymraAtacay wtwglA ooain faef €
TNF99-(2) BT (RAT TIE, aghy —a, by =0 TBLA AYALIAE

A=tan

=aigale g3ra | wafte fardfy 5¥ shq :‘:;2! <o {B)
2 2

Tefrgs fardy € 230 fA1 WY (@ TV MALIAR AL
gradient ) AVIA IBLA AIALIA! 5FF ANBIG 77
[ sty 11 (i) k¥ ]
24. 22 NIACAN| *AT i3 Ay €231F 7S |

« Condition of perpendicularity of two straight lines. )

cot « cot f+1 43 P
cot 0= e « [ 2432 fom v ]

1
9¥F cot ,(—-:-1— | cot =
m, mo A

11
my mn+1=1+ml"?n_
1 _ 1 my—my

mo M,

cot 6=
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@wTd, =90 287, cot =0, .. mymy+1=0,
T, mymy=—1---(A) §at¥ fordy 5%

ANF9-(2) 2ECS WIFLA, a a9 +by1by=0...(B) AIATIINT
Hg™q % 26317 7E *Hext I |

[ ey form ] 22 wmuemtry fom o¥e cra wiy, 397 6=90°,

@] «=90°+ 8. .. tan «=tan (90" 4B)= —cot f= - 1 .
tan g8

¥OIN tan « tan f=—1, q, mymy=-1.

25. wifea fam T

a1x+byy+c; =0 WIAINB  ayx+boy+co=0 AR
HA1 B 2B T4 sl -=Z—‘ 253 |

2 2
@, WA F7, & b =k, J. ay=agk IR b, =b,k.
a, by

ay, by 97 WA YN AN T AT Y eW Ty
azkx+byky+c,=0,

q." a2x+b2y+~% = 0,

1S, agx+boy+c'=0[ @A ¢+ 9 (#039)

weag, Cqdl WRTSLR ANGIA AIMAYQIA a7 NLFT vy
£33 417 |

AT 43, 936 HIATIAT ANIIY 7x—3y+1=0 ¢f 98l Wity |
@¥ QU ANWINA FIAILIT ANIIY 2R Tx—3y+k=0. @37
k93 WA (O (ald e zers fafy FReaE Sg ash f&ff
AR} 28 |

fagm s i Q@47 AREAA a9l aNwd W #f3ara an
278 (AN ANFI vy $3F A7 47T I

WA, G437 AN 2B A3~7 A7 g8R 244,

aas+b,b,=0, 3, %=_%@N'

a1x+b1y+C1=0, q‘, ab’—ll x+.v+£—§ =0$
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11, b2z+y+c"-0 3], -—b,x+a2y+g—‘—g—’-‘=0,
by b,

QIR —byx+a,y+c'=0 [xﬂ‘m?{ c'==c—;)£—’ ( 37 ) ]
1

o937, fASTy ANFAAT x & pag 785 78M “q~1a RfAwy Fham
221073 (1 (1T 57 ARRET 3w 9ol $13 A% i = fas
Tol 7 BT @A I AYACIALT ANFII Aten) uiFra | 79
(FF TS Bgies WAty Ffam $35 owfa wta fady sfaed
7gA34ifB AfiR 287

LA 39, 2x+3y+1=0 34{7 5fo°5 A% Henqaata AN a49 253
TS 2B |

AT x 8 y-aq AP 535 fAfawy faea 3¢ € 2y o9 1 43s
oRd A ot @afr 5% Afaada afn1 s14 o4 cais sfacs
r373; XN ANFIAB 251a 3x~2v+ k=0.

QR : 4Ars asl Feagu A% avotd wafys Agawaaie
a1 Fgd fadn sfaatq avw x 8 pag %o &f6 [AfAsy =y Sz
a a9t fBr Affady IR 9w sl Tua wawetw iy
+fata

26, 7R wFmMCAE cuelag fadw

Y

ITo ﬁnd the pomt of intersection of two given st. lmes]

A 79, AFE TIACIA! ZB ANFT
ayx+byy+c,=0--(1)
Q% agx+byy+cy=0...(2)
AACIY Q2B erfaH Ton HAATAAA @Bty wiwed fay,
5 341 CRAIAMT AT T TF ANFAAE 7 2%0a )
R 33, CFHIIHT AT («, 6).
FOIR ayx+byB+c;=0--+(3)
@R ay«+bgf+cy=0--(4)
amed (3) 8 (4) TZTS It GNANS A1,
« - B 1

byca—bgcy €183 —C9ay ar1bs—agh,’

/ b]Cg b;cl Pr ﬂ=C\a’—__C_ggL EQTE ﬁ(‘fl ’517(13'
albg—asbl lbs
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[@Ra: cewfaga faffe ¥R “A16W3 76 aybg—agh, 0.
feg afw a,by —a,b, =0, 7, gi=i’; 73, 903 AAAI4] T2 Wi
AR crr Ffata o wWralg cey, 23 wceéw afds 935 Azaaaty
AN 22309 TS 8 :;{; s 43, T8 HABIN A4FCA WA
AI™I (R FL4 AT AL

27. 92B vaACAttE CER AN (X CIW wAMCAYH
- wae fads |

[ To find the equation of a straight line passing throush
the point of intersection of two given straight lines.

A 9, ATE #A9A091 335 s ad

a1x+byy+cy=0e(1)

Q3 @yx+boy+cy,=0+(2)

@wid, a,x+byy+coytklagx+hey+cy)=0...(3) AN Fa«id
QS ANFY «fqy B aeB AaATINte AN @ 2
(T-(319 $39 280e A3 we By fAfen miq fafeq wAamtan) gam
#fq

I NIETEICLIL I E NCTIECTR AT

(b_tc_z_J"zc H, Qo)
a\bg —a,b,’ a;by—agh,

9% 3tats @gl AaNFe-(3) w231 ww9a, FAIAEA-(3)6
(1) € (2) AF=zataran cxifay fem 91zt

w®43, ANF39-(3) #3041 (1) 8 (2)-93 corfEaprd) Ag4cquia
fqedy Tz

28, ol mmecas A w@are 7 W

[ To find the condition of concurrence of three straight
lines.]
T 39, FAA Feafy A adiwon
a,x+byy+c,=0...(1),
agx+b2y+0’=0"'(2),
aq a32+b3y+03=0...(3,‘.



wHarz-smifafe 333

(1) & (2) 331 7863 cekfama giars
(bzcg = bscy "1_“.3:_02_“,1)
arbg —aghy' aybg-azb,/

AMFI9-(3) Ay @ FAr W e 23, w3 T WA

1€ (2) AyAaYiweay RFfIs iy 289 Wl feafd waara«t®
4% 783 | WA ufy

b]Cg bqbl C ly—Caay

X sz

a,; (ale a.b, )+bs (alb —agbl )+C, 0 2y,
azibycy—bgcy)+by(cyag —coay)+cgla by —agh )= 0. (A,
F21% wgazdl fealba #wf3y v3aig #e |
i) oy wiwica w8 |
uff p, q, r 9% feald s3@ WAy Arey aty v AMNazq (1), (2
(3)93 ATACwy AMEF WWFT p, ¢ 8 r w41 24 T g

aff o 3fa widdr z¥co® ¥g 7y, o3 (1), (2) & (3) 513 &

a8 sgeay 2fos 2¥rery Setal wufey 2w

adts, ff p, q, rag axq FemB atw (ata Real swwia sgre w1
% MY Az ) ATe I (g,
Va1 2 4byy+cy) +qlagx+bey +co)+ria,x+bgy+cy)=0B,
U RPoAA) 8ECSE ), B (1), (2) € (3) ATy Wl 2%

23 x, pad WA LR 2TF 1 (37, (B)ag qludw ¥y v¥a .
1 2ELS -qa 331 T T x 8 yag wesl gEB 9 $3FB3 arene
N@ 4% S 4T TA |

w39, HIAEAL (1) 8 (2)47 vrfIH3 AT («, §)

.o a1*+bIB+C1=:0}
LN ag’(+bgﬂ+‘:g'—-0

AR play«+bf+cy)+glagx+baf+cy)
+T(031+b35+C3)=0
I, x, pA3 (I AWE (B) T o, IR 90w x,
143 «, B A8 (B) 47 28I | ]

agx+bgb+cs= "‘?;‘(ap‘('*'b13+¢1)"€(“2‘(+b35+0g)

L_.-!:xo-gxo ( B 2% ¢ftewi Ty !
=0,
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WS4 AMIFI4-(3) «, p &A1 w7 ; W (1), (2)e (3
AT AN |

[WRT ¢ foafd #3eqaaiy #AMFI9 W GFASNA MWIF (¥,
wfag 331 MY, p, g, ra3 WA F «Reer x, yag 727 g2H € w37
2Wf JF 44T BT WA WA 4T 27, ¥ A W@ 7S (B)ag
BoTalfae) 43 @ | WEHF R Rl U p, g, v ATSTFHI AT @
(e A& fm 7w WA =yq (1), (2) e (Y ANFId feabo:
x, y (97 Mytafa 1, 2, 3 @efe marl €t cpent Afte, o4 ¥
#¥ Wit #91 Sf5S Fiz |

A rigzdata| A% FfAg sraey fawefs e <

Baizacaten 4

B¥1. 1. Find the equation of a straight line whic'. passes
through the point (3, —4) and is parallel to the straight line
2x+3y+4=0

L(3, —4) R¥MP & 2x+3y+4=0 5 YT FA(@Ye
52803417 ANed Ay 31 )

3F f@m% | 2x+3y+4--0 A309207 AT ANWIS AaATIYN
51499 2802 2x+ 3y +k=0.

a%e, & WA (3, —4) oA afem
2x34+3x —4+k=0, I k=6

o9, [N FNFed o8d 2x+3y+6=0.

w3 Ema 1 (3, —4) REpn Agawn s
y+d4=m(x—3)...... . :

#2131 2x+ 3y +4=0...(2)9? gradient= — 3.

S AIATIY-(1) ATATIN-(2) 97 HABAYe 2RA m= — 3 &1~ .
fqufa aNasd y+4=—%(x—3), 4, 2x+3y+6=0.

8wl 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) fgnN @ 3x—2y=5 (YT THT A¥ HFaII<
aNeed [z 391 )
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VW BN | @A @S ey A 3x—2y=>5.
P21 T2 Y (- AIAINNY AAIIY 2RA 2% + 3y + k=0,
S @ FIAIAT (2, — 1) Fampont Iforw
2x2+3% - 14k=0, 7, k=-1.
w93, fRrdy TF39 287 22+ 3y - 1=0.
s famm . (2,-1) fEpht® waeaaty mlwge
y+1=m(x—2)...... (1)
XF HINIY 3x ~29=5...... (2) @s gradient=4.
7IAWY-(1) FIARN(2) @2 oAz @7 RS w3H
Xi= =1, A m=—3 2B |
wray, farfs afe3d y+1= - (2 -2), 39 2x+3y—1=0,
3w|. 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.
" 8 HZRAN (- 3,—4) 37 fral 907 @3 x cos 80°+y sin  80°
= 7 =0 #ATITT AR S1B1 AN1F7Y A7 371 ]
< cos 80" +y sin 80°+7=0 MAAIIR A% FAtW I RAIYIR
*11%39 ¥&(3 x cos 80 +y sin 80°+ k=0
{ =Ty 16 wxfrae (iii) iy ]
s, @ HIATIN (—3,—4) gy o
—3 cos 80°—4 sin 80°+ k=0, I k=3 cos 80°+4 sin 80°.
« eq, Aty aNIF9 28T
x cos 80°+y sin 80°+3 cos 80°+4 sin 80°=0,
w1, (x+3) cos 80°+(y+4) sin 80°=0.
¥. 4. Tind the equation of a straight line passing
trough the point (2, 1) and perpendicular to the straight
ine x cos 6°+y sin 6°=3.
x cos 6°+y sin 6°'=3 FAAYY To4F ¥ T O (¥ (Bl
T4+ AP &8 x sin 6" — y cos 6°+h=0.
@3 @ #7AAY (2, 1) AN A7 2 sin 6° - cos 6+ k=0,
¥.k=cos 6'—2 sin 6°,

Elc. M. (X)—25
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wegy, Fufy aNTad oqLa
x sin 6°—y cos 6°+cos 6°—2 sin 6° =0,

3}, (x-2)sin 6°—(y—1) cos 6°=0,

8%, 5. Find the equation to the perpendicular bisector
of the segment joining the points (4,—5) and (-7, 3).

[ (4, —5) € (=7, 3) Hea WREaF N3 A7 AWML arag
AN Fd Ay 331 ]

@i, (4, —5) 8 (—7, 3) RYW ReF AINIYA

~5—-3__ 8

a—(—7) 11

FOTR Befy A7 (Fia 7073 gradient T YL

wiata, @ A2 (4,-5) @ (-7, 3) Ryammy MwEies W
Ty RN |

@4 @ RAReen ot e wovg 1R wals (437, 4 o
(-3, -1

w9 AT-AARYGFT ANFI 28 y+1=3}(x+3),

3y, 16y—-22x—17=0.

#3991 ( gradient )=

BW). 6. If the straight line §+: =1 passes through the

point of intersection of the lines 2x—y=1 and 3x -4y +6={
and is parallel to the line 4x+3y— 6=0, find a and b.
[C. U. 1948;

[ aff Z+2=1 mamcut 25— y=1'9 3x—4y-+6=0 cagrese

erfR fegt 3ty @ 4x+3y—6=0 QYR AX(WAA 27, A a 8
b @3 w7 fafy ¥31 ] '

2x— y=1'8 3x—4y+6=0 FNF4 g2 Aniq R x=2.
y=3 *eq 7 |

;. @ g% AIMANT erRYT WAF (2, 3) 1 @4 dx+3y—6=0
QU AN AT ANFIY QA 4x+3y+k=0. (WY ?f
(23) fEptd . 4x243Xx3+k=0, 7, k=-17.
w9y, AN ANIIY 4x+3y—17=0; ¥INF intercept
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stziea i Fety 12(4‘1;7_ =1, &% : +§=1eﬁ afgs wfexn v

s51S 28 a=X1 @ b=11 gBA | WO«R, a=}7, b=,

B%. 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=0and 3x—4y+7=0.

[cv MAAEY 2x +3y ~ 1=0 € 3x—4y+7=0 cqytacaz cewfay
% (5, 4) fa fral T Stz ANF9 fadfy 391 )

3% fomd1 2x43y-1=0 © 3x-4y+7=0 N3l
wgld IR Afem AW x=—1 € y=1. . T CeFlRAT
1% (=1, 1)1

@3, (5, 4) 8 (—1, 1) fegaaa 1y 91 ¥ 73a391 1B Siwta
EELR i<

y-4__ x5 4 2;~=£.6:5, A, x-2y+3=0.

x—2y+3=0, %zt¥ farfy aN2qq |
sqfamm 1 2x+3y—1=083x—4y+7=0 @& g AIATAY
ARFMTN T @I AIARIT ANFI4 ZEA
2x+3y-1+k(3x—-4y+7)=0, & (5, 4) RPN e¥=
25+4+34-1+k(3.5~-4.44+7)=0 3813,
3, 2146k=0, .. k=-}
farfu APFed 2¥a2x+3y - 1-§(3x—4y+7): 0,
A, x—2y+3=:0, gei¥ faefs aqMa34 1
B¥| 8. Find the equation of the line through the point
of 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 8 3x+2y—5=0 INTT CRFRAYMNN @z
x-2y+1=0 @R T 7Y AIAELR A3 fAfa 331 ]
3N N1 4x+y—4=063x+2y—5=0 ANFIIE 314l
+fow) ortem ay x=4, y=4.

& @ gEfe cerflewr wiais (3, ).
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9, x-2y+1=0 TARYUT TAT F¥ 2ZR@ WA (W-(F.
TIAIANT NI 2R 2x+y+k=0.

Y, 291 (3, ) R, . 2x§+5+Hk=0, o k=—14

wouq, ey aNFe9 22 +y— 42 =0 Wi 10x+5y - 14=0.

AR 4x+y-4=0 6 3x+2y—5=0 ; @3 58 A
YR (3 @R WA NI 28R dxty—d
k(3x4+2y-5)=0, A (3k+Dx+(2k+1)y ~(4+5k)=0---(1).

@t (1)t x—2y+1=0 @A A% 77 2B o
(3k+4)xX14+2k+1)x —2=01% IWZS(B) oy

wdfte qff k=2 77 |

weuy ity ANEIq 58349 dx+y— 44+2(3x+2y—5)=0,

7y, 10x+5y-—14=C.

Bw. 9. (a) Find the equation of the straight line passing
through the intersection of the lines x—2y—b=0 and
x4+ 3y —2b=0 and parallel to the line 3x+4y=0.

[x—2y—b=0 = x4+3y—2b=0 @UTIT C(RFYIN «2
3x+4y=0 (YT ANV AT ANz 24 [ 331 ]

W fABR | x—2y—b=0 8 x+3y—2b=0 ANFIIE FAle!=

F ol AT (RrfINT Tt eyl afy (7;’ g

@v7 3x+4y =0 @By MR (¥ (IR AFACINNR HAELO

¥813 3x+4y+h=0, 3%l (75?‘- ’;) ) af

3x P+
woeq, fArfy s34 284 3x+4y—5b=0.
oF P x-2y—b=0 e x+3y—2b=0 NIHIAE:
CERFRAPTY (¥ (I I AIATIAT NI4T
(x—2y — b)+ k(x+3y—2b)=0
a, (k+1)x+3(3k—2)—b2k+1)=0--(1).

+k=0 g8t3, .. k=—5b.
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44 (1) 7FTIN® 3x+4y=0 @ty Autwate o8

v #1372 ggua [ s 23 (B) ove |

3, k=2g¥a|
vy, farfy AN%39 289 2+ 1Dx+(6-2)v—b(d+1)=0
4, 3x+4v-5b=0.
B%;. 9. (b) Find the lines through the point of inter=
sctton of y—2x+2=0 and y-3x+5=0, whichare at a

Jistance of 52 from the origin. [U.P.B. 1942}

| ou artefa y——2x+2=0 8 y—3x+5= 0437 x¥fRy fim

¥ 9 JARY BT EITHT 7IR steitee w34 Ay =91 ]

ID’
2% AN 239 o358 waigw 37U AT x=3 @ y=4.
gfend AT (3, 4). & CREfEI) AIATIAT AT
vf8 (p—4)=m(x—3), A mx—y+4—3m)=0.

_ 4—3m
«/1+m’

_= 2_
AUBUE, 4 afj;'ﬁ- =1 L a, 16+9m*—24m _ 49 ,
Ji4+m2 W2 1+m?* 2

2, 31m?+48m+17=0, a, (Blm+17Nm+1)=0,
Tom=-1, ¥ -1
m=—1 e&uA ANFI4B A% y- 4= ~L(x—3), W x+y=7 ;
98 m= — 11 28t ANFLIB 2504 y — 4= —1(x—3),
q, 31ly+17x=175.
fardy aNF9e x+y=7 @32 17x+31y=175.
&% 10. (a) Prove that the lines 2x—y+38=0,
3x+y+2=0 and 4x+ 3y — 4=0 are concurrent.
Loy 7 (1 2x—y+8=0, 3x+y+2=084x+3y-4=0
“uisfd R ]
2x—y+8=0 e 3x+y+2=0aAN3F39 ¥ Mtetw sfam
v cgfaqa WArs ateut o (=2, 4) |

¥29% (0, 0) 3w & AIAIYR ATRIY=
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aud, 3ff (—2, 4) faq w3l 4x+3y—4=0 aNzz1f My z,
W3 TN FFzAte ouy §BfBT cewlwMiN zEra, wdiR ok
#IACAE ATy 2B |

@7y, 4x+3y—4=4 (—2)+3(4)—4=—8+12—4=(,

W93, (7Y O O ANFAB (—2, 4) T Frg wqa

gat, feafd Azt safay

BWY. 10.(b). Prove that the straight lines (5+¢)x+ay—d=u
(c+a)*+by—d=0 and (a+b)x+cy—d=0 are concurrent.

QN (b+c)x+ay—d=0...(1)
(c+a)x+by—d=0...(2)
QR (a+b)x+cy—d=0...(3)

(1), (2) & (3) Agaztt@y =Afaw e¥q afw p, g, r @91 foafs
37 A1 el 11y, (Y

il 3518% p{(b+c)x+ay—di+qgi(c+a)x+by —dt

+ri(a+b)x+cy—d}=0 %3...(A)
4t x93 AN p(b+c)+qglc+a)+r(a+Dd)...(4)

y 93 7L pa+qi+rc e oo oo (5
Q¥ $IF AF (pFg+rid o+ oo 0 (6)
¥, p, g, re7 WA €T 2 HF cx (4), (5) ' (6) @3
i a9 ST 4T 28R |

~@e:® ¥y FLSy, p=b—c, g=c—a, SR r=a—b 2"
(4), (5) € (6) 2rITTIZ 4T T NL{< (A)-® TIWAlS T 27 |
|qwy, (1), (2) 93 (3) atag Axf37 |

B9y. 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 & 2y=x+3 sNFzd WM awtqiw IRy Tew
cefRagE wrE A2 (1, 2)
&%, 3y=mx+4, @8 Uf eex @B Quz Afes Ak
7213 337 gy el (1, 2) R Wizt firs 283
6=m+4, I m=2.
Wy (7e) Core Reafd wearat TAfR T8 T m=2 A |
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¥w). 12. Find the equation to the straight line which
casses through the intersection of the straight lines
3z—4y+1=0and 5x+y—1=0 and cuts off equal intercepts
irom the axes. . [C. U. B.Sc. 1947}

[ AN 3x—4y+1=0 & Sx+y—1=0 FFARUCI
e i e e WEEE oS e Wi fen 3w o
g4 fadz #31)

3x-4y+1=0 9 5x+y—1=0 9% (gutarzd cerfIg ffu otk
£3% (T (IR AIAAR ANFIY 2303

3x—4y+1+k(52+v—1)=0,
al,  (5k+3)x+(k—4)y - (k—1)=0...(1)

21  fAOrWEt (intercept form) ANIFAA Aty ten

c X oY
b -;2‘1__+k_“_1_ 1.
Sh+3 k-4
(1) sgoea e wwey 23T watq W Fifds =9,
k—"l =k“1 2 T — —}
siTa= g T 4 +3k~7=0, k=1, ¥ —i.

o4 CHy q1g w1 FI49-(1)e k=1 AT $3F % k—1=0 &,
cere ARt TR ow Wl wway IS (T W ¥
2l weAR QU =1 73S AR A |

weay, b= — ] «fA9l faufa ANzl 28
5% =]+ 3x+(—F—-y—(-F-1)=0,
2, —33x—28y431l=0 Wi 23x+23y —11=0.

Bw. 13. Find the acute angle between the lines
2x 4 y—3=0and x+3y+2=0.

w3 9, 2x+y-3=0 @ x+3y+2=0 QWA WG
@afp 6,
| 22 (b) wTEELY, T (2)-cS (A1 TR3ITR

t-=tan-1%201—010s gy cayaff gL,
alag + b] bg

GNASIA a,, by, ag, by FAefn a¥E 2WI TS
sk —aby ¥ATTT T 1 ]
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-1 2%x3-1x1 - =0

o 1 & = 1 1=

YT 9=tan SxI+3x1 tan~! 1=45
fardw c?ﬂ“ﬁﬁ 45°,

Bwl. 14. Find the equations to the straight lines whicn
pass through (3, —2;and make an angle of 60° with the lia:
J3x+4y=1.

[ ca maaergm (3, —2) fax fym a7 @ 3x+y=1 3
#fe® 607 (w14 eorm @73 siwftrg w9 fAde #71 ] "

[ form AB o¥s %3s3d J3x+y=1, P ega R (3,-2), a3
AT Afgs 60° (3ta Fhaw 2 Y
CPD ¢ EPF % WIaALIN \ /F
WG 1 BRICHY HAAFY Ty \

#fars 2%a | () BN X
WA e v WA - \ /

FIRAMR A evaimA At®y . 1 Y CRF TR,

fFeiR oEff #IqmEN 2w

MARYR sifTe W3IT @i

AT ¢TI SiTl (FABA W E 8

foum chexl 284 1 ) . (foam 25,
(3, —2) et s3aawia AMeId y+2=m(x— 3} (1
azy (1)-qaife, o /3x+y=143 sfes 60° (ane

TS Wig,

< 0°==' ’_n"(‘ ~/3) 1) 3;_ .—- .\.’_’I:.i._-:-’?!._. .’\ ‘L‘
tan 6 14mi= J3) (1) 9 tan 60 14 mi = J3) 1
i U = m_-_*-é-/—s_ =
(i) »8ue =Hem ary, y3=/"- o m=0.
. _—m—.J3
(i) 2Ree oftent ard, V3= == Tam

3, J3=-3m=-m- .3, .. m=.3

@37 AN F7-(1)-9 9F2T m =0 6 AR m= J3 I0EW 77
HNF3 AreT MY, y+2=0.



Frax-utfats 393

R y+2= J3x-3), A y- JIr+3 J3+2=0.
wIEY, y+2=0 92 y— [Fx+3 /3+2=0 Ay Aanr=s3rqn |
CWRAT S AU m-43 WA W@t Bn) — J3 28 3T
efS 28T M |
(i) e (il)t® m 2803 — /3 «waaiy fanals 331 wHully

w13 437 — /I 2B m A 391 2w | oIy AT AWIT
33 wEaAn Arem oore |

Byl 15. Verify that the three lines v-—-2, y— ./3x=35,
v+ /3x=4 form an equilateral triangle. (C. U. 1957

Also, find the area of the triangle formed.

[ owd 37 (8 y=2, y— J3x=5 8 v+ JBr=4 (3418 973
=ua1e fagw Baog 13 w3 fagafe cvaws fady 39 1]
NP9 feafs y=2 (1)
y= V3x+5 -2)
A y=— /8x+4---(3)
N #39-(11 x-WOWY ANFINA 9B FRFzent |
HiY $99-(2) @¥F (391 TZIT gradient = /3, FIAt tan 50°= /3
AT oy x-wewy qArgd frewg wfes 60° cwny A |
#NF94-(3) @wa 93l F7a3 AWa gradient=— /3, FoI"
561 x-93 gargs frrea sfew 120 @it 7
weaq, (2) 8 () HIAREET x-w0wY AAIEIE (1)
afese wf&F 60° s 120° Fhd 79 ; WHR (2) 8 (3) AIATIUTEN
g3 ffed AgeEa-(1)-93 34f2e 60° (41194 a9
o Tty (1), (2) e (3) svancad Foafd wrar Beotn Tgrars
558 g Areraf=60°, .. Toiz IO (wive 60° TR |
w43, fagaft mars fags |
[ @8 wEfrs (1), (2) e (3)93 cevfay foafd aifes @fam e
feafdy WGy wia cryiBate 2l «3fp aaqte fagw et 33 w1
fagufy cvawn fafs s mate fagrms @3l e o

IATE AR ; I, AAIE fagrey cvawa= ‘_{-Ba’ (a=157 0767) !
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@A, y =2 FIAIYT AfET (2) ¢ (3) FIAALET @ (¥ fasre
w¥ 3fAr7 wiw 37 fArs (2) @ (3)-9 y=2 B |

(2) 2818 x=— /3 93z (3) 281w x==——273— “teal iy |
Tey 3% FMfP=2. voan, Bey fagy w9 =i fagres

& -2 2+3_ 5
o3f5 3193 vy J3+ V3= A=
5
3

B#. 16. Prove analytically that the perpendicular
bisectors of the sides of any triangle are concurrent.

[ty wa emre @3 o fagres atwefy aomfies foaf
43139 | ]

wa ¥, ABc fagrae Asfagafas wars @ A(xy, »,),
B{¥g, ¥g) 9 C(x3,¥3) !

WS, gLy crama— ‘3( )2 1o V3 ¥taFs

BC AT aifaq o wa 331 .. D faH3y Qs oEA
Xg+xy yo+y; Y2 3¥s
( 2 T, ) BC ¢ gradient ta—y

FOIR BC-7 AvANfaY arF ¢ ( Wi b RFNA @ BC-3 T3 %I
ANagq y—Yat Vs -x“—"f‘(x—"’f"-’f&)
2

Yo—¥3 2
[aﬂn‘ca BC-3 ©93 #7237 gradient m=———-1—~~]
Yoe—VYs
xz—)ﬁ;
¥, 2x(xg—2x3)+ 2y —y3)—(r@ —x ) —(yf—p2)=0---(1)
[ 137 sfam |

WA CA 8 AB 3I1ET TGRH @A E 6 F ¢fwt are 92fe
A% AAfeGrF7 A3 APern] oy

2x(xg —%1)+29(ys — 31— (22 - x?)— (¥ —y2)=0-(2)
€3 2x(x) — x9)+2¥(y; —¥9)— (22 —23)— (v — »2)=0---(3)

(1), (2) & (3) aNF3e feafz aners capr #ﬁm# peAL
[ wyreey 2847 (B) WA @ p=g=r=1], I¥IR (1), (2) ¢
(3) v Fewfe iy |

wou3, fages Iwefay TenfReesay Wiy |



Az-gifafe 395

BW!l. 17. Find the distance from (2, 3) measured along
the line 3x—5y+9=0 up to its point of intersection with
Jx—2y=17,

[ (2,3 288 3x-5y+9=0 @« 333Z 3xr—2y=793
enfay ofw e fadfu 57 1]

3x—5y+9=0---(1), A, y=3x+2, .. @7 gradient §
waife, AIAIAUB -7 7S 6 (F1d 7 AifFA, tan o= §.

sing_cos6 . sin%e_ = cos?6_ sin?6+cos?e_ 1
3 5 " 9 25 9425 24
sin®_cos 6 _ 1

375 U3’

. 3 5
FIIR sin = —— @3 cos 0= -—
N34

V34
QYT WA 77, (2,3) FAHIN HIARYR ANT
-2_y 3_ [(2,3) 3 z¥re @-(1) 8 3x- 2y=-7
c0s @ sin @ QT RRfI% P (1, ) R RY=r; WTHF
21 w21 ]
x=2-+r cos 6 93 y=3+r sin 6,
. - 5 A 3
3y, x=24 :/-s—zr G y=3+ \—/—gzr

o, P Al 3x—2y=7 93¢ @3fp fa5 rexly

5r
32 2(3+ 7,
( + .J34) ( J34)
15 6 9
— —6—- =7 '=7a
7, 64+— T34 r— \/34r , 4, J34,

r=3§ J34, 8ei% faudy 3w |
[ Qaity TRFIAGAT (R waArs Ay w7 @ cewfas e
2, 3) @7 AN fadfy 3fcere 2B | ]
Bwl. 18. Show that the distance of the point (x4, ¥,) from
the line ax+by+c¢=0 measured parallel to a line making an

: is is— a%o+byetc C. U. 1954]
ingle @ with x-axis is— 7 cos O4+bsin @ ( )

[ @td 37 €8, x-=0F3 ATTS 6 (I T FIAIY AR WP

+bye+
ax+by+c=0 7T (x,, ¥o) I FY A _ﬁ%ﬁ?—‘since']
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X-STHY ATS 9 (I TS AIAIYG TGA (2, vo) Rorme
FIATIYNT FANFI4 y - yo=tan 6%~ x,)

*TXo Y Yo....(1
cos 9 sin 6 @

’

@ (1)-ca41 AT (2, p,) 2309 ax+by+c=0 YN

73e=r gfaee ooy gy L 0=V Vo,
cos® sin6

x=x,+r cos 6 WAL y=9,-+r sin 6.
WTF (x., v, AYH ax+by+c=0 7S 9T 7.
FEAMN, alxg+r cos O)+b(y,+r sin 8)+c=0,
), r{a cos 6+b sin 8)= —(ax,+ by, +c),

_ _uXxy +an +c
a cos O+b sin 6

19, . Verify that the four lines y=0, y+ J3(x—8)=20
v=2 and y—.,/3x =0 form a trapezium, which is cyclic.

Find the co-ordinates of the four vertices and also the
area of the trapezium.

[ ed 3 ¢8, y=0, y+ J3(x—38)=0, y=2 ¢ y-— fBr=0
31 5iff5 @ofs gow Biffemy oo w0z Bow AeRgafy 7ars
AR Vet ovawe a4y 931 )

alegerafa y=0--(1), y+ J3x—8)=0-----(2),
y=2--(3) &R y— J3x=0. - (4)

G, FNE79-(1) 287 2-% 93 ANFI4-(3) 28 - W3
2 4FF 13 x-Wwy Az Y , .
AN (32 | o/ ¥ \¢

ANFI4 (2) € (4)-«3 I
sgradient I maI TF ;69 — %\Q
WEn - V3 8 J3;
IR @€ & HIAIWI 1) y=0
x-Wewg AR Wty y=0 .
ANty AfFe  gutEy (foz 72 26)
120° 8 €0° ¢F{td A |
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STAR BT y=2 (I 7fewe 120° 8 60° (FiL4 AT WK | S9T
1), (2), (3) ® (4) G¥1 53T I Teora sog WY AF Atz AwrwALY
& W97 g 02fe Fote zeuy syg 'l wafh §iferfersa |

w3y, cary FouF rT g8 ANRata qleatss Jlge AW e
AR T CR A T T Lo e

WA 29, (1) € (493 wFfdq A, (1) 8 (2)-93 ¥fay B,
2) € 13)-93 Cxrfig ¢ R (3) 6 (4)-99 (xHfE D. [ o® vz 1

(1) 8 (4) ATV=3reT ANYF 77 A fagg gars
#ft &31 ¢4 U, 0),

(1) & (2) st geey wutgry 3199 B fA93 gt
Ffrex (i (8, 0),

(2) @ (3) siMaza%y ®Aita =391 ¢ fawz s
sthem o (8- :/% 2)
€4 (3) 8 (4) AMF 403 AN 223 D faw #AE
(2
“1e3] o1 ( oy z).

4
V3

AB=8 @35 co:\/(s_%é__;%)‘z+"('2_g)zr_s_

wewr, BiifumTs orasa
=} X AAIBIA IRy 7B X AW AT {99

=2(8+8- 33)>< 2=16— .33=§(12— J3) 3t @s 9 |

20. Calculate the area of the triangle of which two
wertices are (0, 0) and (9, 0) and the third vertex is the point
.t intersection of the lines x+y—8=0and 7x - 2y—2=0.

L fagren g3 w4k (0,0) e (9, 0) @at werw AdfalE
t+y-8=0 8 7x -2y - 2=047 (g¥fex ey cvapa Ay a3 (]

WA 79, B2 4274 A(0,0) € B(9,0), . AB 3T=9 {7 9FF |

T N C ¢ x +y- 8=0 8 7x — 2y—2=0 FFITE
gl FfRE Sgiy FAiE ofhem T (2, 6) 1 ES: ¢ Y BB
48 783 TAF ATw3 17 ¢ R (F AP 6.

WTWq, AABC=1}X 9 x 6 3f wgF=27 3f w33 |

1
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Exercise 4
1. (@) Find the equation to the line parallel to the
x-axis and passing through the point (4, 7).
(X WwY ANGAA 8 (4,7) RYMND A3e10317 AN939 [ 331,
(b) Find the equation to the line passing throuéh the
point (—3, 4) and parallel to the y-axis.

L(—=3,4) YN e y-=rwa wnteRled AR HNFge
fafy 391 ]
2. Find the angle between the lines :
(1) 2y—x=3 and y=4x+5.
(i) y=2x+3 and 3y=x+6.
(i11) ax-by+c=0and (a—b)x—(a+b)y+c=—=

(iv) Z+¥=1and T42=1,
a b b a
(v) xcos25°+ysin 25°—7=0 and
% sin 25° —y cos 23’ +7=0.
3. Find the co-ordinates of the point of intersection o:
the lines :

[ fats 2@ ¥ 9367 cerfawa wtaiy fady 33 :— )
(1) 2x—3y+5=0and 7x+4y—-3=0 [Utkal, 1947

(i) +”..1 and 2+3 =1 [C.U. 1943
(iif) 4+§-—1and +” (C. U. 1941

Also find the equation to the straight line through thi-
point of intersection and cutting both the axes at an angi-
of 45°

[@rwts @ #yemwavl @ cxrfay fral iy @y Son swwy #frs
45" (FNLY S 4NF, SiRie MFId A1)
(iv) x cos 8+y sin 9=p and x cos ¢+ sin ¢=p.

4. Find the equation to the straight line passing
through :

[ @ *t$ fAtay &TeTF AITIANNT A3 7w 37 :—]
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(a) the point (3, 5) and parallel to the line 4x—3y+1=0.
[C. U. 1947}

[ Azttt (3, 5) R € 4x - 3y+1=0 cautz TRt ]
(b) the point (3,4) and perpendicular to the line
4z -3y+1=0. [C. U. 1956]

[ Mzt (3, 4) fRYNRN e dx—3y+1=0 caufys O
A7 i ]

(c) the point (3, 2) and the point of intersection of the
lines 3x+y—5=0 and x+5y+3=0. [C.U. 1942]

[ MAAUB 3x+y—-5=0 @ x+5y+3=0 (T CBFH
a1 8 (3, 2) T fymi wiw 1 ]

{d) the point (1, 2)and the point of intersection of the
‘ines x+3y+1=0 and 2x+7y+43=0. {C. U. 1946]
{ wamcaaifs (1,2) fasqg fomt wae x +3y+1=0 & 22 +7y+3=0
uteen confey froratw ) ]
(e) the origin and the intersection of the straight lines
2x+3y=1and x—y=2. (C. U. 1933]
[ ARzl 37 fog fenl 9ae 2x4+3y=1 ¢ x—y=2 Q@¥ivQq
cwwfay fow gty 1 ]
(f) the point of intersection of 25x441y—8=0 and
3x+7y+9=0, and parallel to the lines 2x+3y+-7=0.
{U.P. B. 1941}
[ MRAEAB 2x +3y+7=0 347 ANIWIIT G2
25x+41y—8=0 ¢ 5x+7y+9=0 (341 27 cewfey st w1 ]
(g) the point of intersection of x+2y=0and y+4x+7=0
and is perpendicular to the straight line 3x—y=0.
[C U.1932]
[ Mzl 3x—py=0 TIARAT Ty o¥ @R x+2y=09
y+4x+7=0 eI (RFAHMDN (]

(k) the point of intersection of the lines x+2y43=0
and 3x+44y+7=0 and perpendicular to the straight line
y—x=8. [C.U. 1950 ; U. P. B. 1949]

[t x+2y+3=0 @ 3x+4y+7=0 AU (&7 A
W Y 9 y—x=8 AT BT Aw 7w 1 ]



400 vis-unfafe [Exercise 4)

(1) the origin and the point of intersection of the lines
X y_ X ¥y _
§+3“1 and 5+§—1' {U. P. B. 1948

(/) the point of intersection of the lines 2x—3y+4=1
and 3x+4y-5=0, and perpendicular to the straight line
6x—7y+8=0. {C. U. 1930, 44!

[ 3t 2x—3y+4=0 @ 3x+4y—-5=0 CIATATIL
6% 2% oo ;Y @3 Ox —- 7y +8=0 #IF (3T T4 77 g7 ! |

(k) the point of intersection of the lines 2x—y+5=¢
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 of three lines are
concurrent ; also find the respective points of concurrence.

[emq 39 @ fAoR #iers ow@ wenadl foal iz v
2 frug FAE A 37—

@) x+y+1=0,2x+3y+1=0, 3x+4y+2=0.

(b) 4x—3y—31=0; 7x—~5y—56=0; 11x—9y—80=0,

o Z4=15 T47=1; 1oy

d) ax+(b+c)y—d=0; bx+(c+a)y—d=:0;

cx+ia+b)y—d=0.

e) 2x—Ty+1i=0; 3x--2y+1=0; x—12y+21=0.

[C. U. 1945,

6. 1a) Find the value of p so that 3x4+y—2=0
px+2y+3==0 and 2x— y—3=0 may be concurrent.

[p @@ W 7= o850 3x+y—2=0, px+29+3=0 ¢
2x - v—3=0 #ufay 2313 7 ]

(b) Find the wvalue of k for which the three lines
2x - 3y+k=0, Jox -4y-1-0 and 4x—5y—2=0 may be
concurrent. )

[ af§ 2x—3y+k=0, 3x—4y—-1=0 € 4x-5y—2=0 (9%’
St sfag 73, = b 99 T I ¢ ]

{¢) Show that the line joining the origin to the point

(2, 3) is concurrent with the straight lines 5x—3y=2 and
x+y=10. [Andhra. 1947]

[eme 33 @ 7% e (2, 3) g wwatws agecalft
5x - 3y=2 8 x+y=10 AT 7S Auf3H | )
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(d) Verify 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]

[ @Y 27 @ x—y—7=0, x+29+6=0 € 2x+y—1=0
<33 Ateine Ry frm aw e @ Rl (5, —4), (3, —2) e (1, -6)
fepefa 23T AAIISY 1 ]

7. Prove that the three lines given by ax+by+c=0,
bx+cy+a=0 and cx+ay+b=0 will be concurrent if
a+b+c=0.

(&4 37 (T ax+by+c=0, bx+cy+a=09 cx+ay+b=0
et ¥foe awt foafs sfay 23w 3f a+b+c=0231)

8. Prove that the following pairs of lines are parallel :
{a) 3x+4+2y+5=0 and 6xF4y—7=0.

(b) *4¥=1 and bx+ay=c.
a b

9. Prove that the following pairs of lines are
perpendicular to each other ( =37 T o ) :

{a) 4x—5y+7=0and 10x+8y+3=0.,

(0 F+2=1and 21

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]

| g a3, 2)-Rm @x 3x+y—5=06 x+5y+3=0
HIIUAET  CRNIAW WAl Ty SRy ANEd e 87w
wry 73T fga fagras cvaws fafa 991 ]

11. 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.

[ 93 #zemeadt ( —3, 7) € (5, —4) Y™ WaF AL
Borg oy W2 BENF 4 1 7 WA wBfieT FiAANE | B ANFIY
fafy 391 ]

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=m,x+c,

1(er—co)? (C. U. 1955;

Mmeo — My

and x~0 is

[ fe 9 Ay=myx+cy, y=myx+:c, 8 x=0 HIAQY
1

—)8
feafs wia1 Suoa fagres ceawa -\ ca)? LLIK ']
) Mg —my
13. Show that the lines (a+b)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™ l(g)

Determine the co-ordinates of its centroid. [{C.U.]
| c¥ete A (a+b)x+(a~b)y—2ab=0,
(a=b)x+{a+b)y—2ab=0 6 x+y=0 (3% f¥afp wia1 4=
fagafs #xféaty e B2tz AW 2 tan~1(%). Vera SHFTHRY
s fafy 331 )
14. (@) Prove that the diagonals of the parallelogram
formed by the four straight lines /3x+y=0, ./8y+2x=0,
J3x+y=1 and /By+x=1 are at right angles to one
another. [C. U. 1953;
[#We @3 ca SBx+y=0, By+x=0, 3x4y=1
e JBy+x=1Mgacax1 5iffe qiqt S Atarafaiey s 3~
ANCFIA (BT ¥R 1 ]
. (b) Prove that the diagonals of the parallelogram formed

by the four straight lines z+i'=1, ’;+i’_—_1.‘§+2b’=2

and i-{-i =2 are at right angles to one another. {[CU]

.

Vel *4 V=1 P = LA .
[gqun @ =L +o=Lo+i=2e P 4-=2

waaay 5ifAf wiel e ArteRtes Ffex A7~z T av 1 ]
15. Find the equations to the straight lines :
(@) which pass through (3, 2) and are inclined at an
angle of 45° to the straight line x=2y+4;
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(b) passing through (7, 9) and inclined at an angle of
a(° to the straight line x~ ,/8y—2 ./3=0;

(c) which pass through the origin and are inclined at
75° to the straight line x+y+ J3(y—x)=a ;

{d) Find the equation to the line through the origin
verpendicular to x cos 6+ sin 6=p,

[ for smacaytefa Altexs fada 330 --

(@) s (3,2) fRNN 9@ x=2y+4 AR #Afes
45° (Fite S |

(b) @xift (7,9) fRFIHN @3 x— J3y—2 V3 =0 HAIYR
1575 60° (FiCY T |

(c) cautfs qAfay fam aty @2 x+y+ J3(y — x)=a WA
¥ 75° (14 FI |

(@) @ife AR @22 x cos 6+ y sin g=paz TIF 7% 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) 3= fym wfFs o93fF @z Qe x—y=2
WATIANE AMT® 45° CFIe A WTR | BONHT ANFIY @R AV
Safdy el fagras cvawe fAadfy @31 )

17. Find the equations to the two straight lines which
ss through the point (4, 5) and make equal angles with the
1wo straight lines 3x=4y+7 and 5y=12x+-6.

[ 4,5 fag fegl «wf%e @ o%ff #Ia@EY 3x=4y+7 =

v - 12x 46493 AT AN (F14 BoF FLI SPIgY ANFI9 fAfy
Fa1]

18. Two straight lines pass through the point (-2, 5)
such that one of them makes an angle of tan~! § with the
siven 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
iines,

[(-2,5) fRm fim wfze B o g o ewe
t-y4+5-=0 @Y AXS tan~! CFNA 1S @R «A¥E QAP Wy
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Afgs tan~! § (I FfENgl & WS gtz SNF G
¥

19. (@) Find the perpendicular distance from the origin
of the perpendicular drawn from the point (1, 2) upon the
straight line x— ,/3y+4=0.

[ (1, 2)-f2% 2 £~ By+4=0 sa03ia Toa awa yafes
Z&TS Ae-gAn Ay 7971 )

(b) Find the equations of two straight lines each 5
inches distant from the origin and inclined at an angle of
30° to the x-axis. What lengths do these lines intercept on
the axes ? [J.B. A

[ RfF wwraty el @Ry o3te 5 e @A) W
x-WU%Y AfES 30° cFitd 7 | Bovtwy AN AY 391 Bwwws
3 Wy (gfrene g8y o 3w ¢ ]

20. (a) Find the distance from (3, 8) measured along the
line 4x—3y+12=0 to the point where this line intersect:

the line 4x+5y==60.

[ (3, 8)-fa% 28T 4x — 3y +12=0 (3] 37137 W@y BoRy AP~
4x+5y=60 347 eI 4% 139 3 7 |

(b) Find the distance from the point ( — 2, 7) measured

along the straight line ]‘:‘:2+g=1 up to its point of intei-
section with the line y=x+42.

[(-—2, 7) fo z&re ‘1%"'%"1 A @I Torg Al
y=x+2 @ A *f% @w Ay 391 ]

21. Find the equation to the straight line which passes
through the point P (4,3) and is parallel to the linc
5x—12y+7=0; also determine the length intercepted ot
this line between the point P and the straight line x+y=24

[52—12y+7=0 @7 watg3ter P (4, 3) Ry Aaeayr
NI R P 8 x+y=24 QT 1S Bgiy RiFsiez

ffrsa1]
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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
r+4y—1=0.

" cu fagrea g8 AR (3,0) € (15, 0) @ g ARHH
dx+3y=0 8 S5x+4y-1=0 @U%I7 (gFfex wizly cwaTn
dg FY 0] :

23. Show that the lines y=0, /3y+x—10=0, y= /3
and B8y —x=0 form a cyclic trapezium. Calculate the
-o-ordinates of the vertices and also the area of the
rrapezium.

[gmq 33 @ y=0, Y3y+x—10=0, y= U3 s
Jiy—x=0 a1 5ifkf «waf gwy FiFifE Sum a1 Baw
&faw fagefaz #ars e (vawa fade 371 )

24. Find the equations to the diagonals of the rectangle

the equations of whose sides are x=a, x=a’, y=b and y=0>b".

(C. U.1951]

(x=a, x=a, y=b 9 y=b igff4@ =yersray ez
mF3q fqdfy 331 )

25. Show that the point of intersection of the straight

lines Z+z=1,z+£=1 is the vertex of a square whose

idjacent sides are along the axes of co-ordinates unless
a+b=0. [C. U. 1952

: = X4¥-16 *49=
[-zmqwcwﬁa1a+b 0 73, 9 a+b 1 b+a 1

neaAieeas WD @F aah afrwan @i R T Te
Ay {TNY wwEI 87 S 1 ]

26. The equations of two sides of a square a