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TRANFT FRER A wmrdfa @3 wrew ewmentn
fagm | el smifes semes T @ e
omanFa Ates@ (Interference), Ixéa (Diffraction) zrefe
qATs I /LW (Huyghens) wgmr sremla crgwmn
-WREFETI IREEW | By Iwpe  wwroArm wel fely
AMATTRT WRAIG I (Longitudinal waves) #-
feem | % ImT’ swWIsea ( polarisation-az ) TarEwE
N G} AWM (reM AT g W1 O AeriNd AT oA
1816 yoww c@cam (Fresnel) amemeawms fefesaw
(Transverse waves) ¥ @ FREWA AWEEGwE M
FalEow | ame 2 60 INT MR WINAM AGT PAF FNE
MIRSTIW Sfe-Fud Swd (Electro-magnetic Theory)
IO IR | A ARY ovw-TadtwE e e zw
TMAFCIHE 9T G STHGI ©IF uR CRIRY AAR-
o iedes M 2w *m3 M1 SRE fode Tax Tk Hafew
gewa (Ae) 36T |

qome Aafee wmeAnen wnAmAT o7 1, Todw e wind
SR e, Sige-puRtn Saeaw (M) @ o SR AW agie
faaem emeies @@ gl | Giem O BT AU SINeY
s 93T S it ZoE |

TRICS ANATF MAF 2R ke o 33w Rie o
w1 ] e afos apforeny ey mafes wmanzs
IR G TPIX AUTR ST | Al ORI (qF RUsiere
(scattered) wmARAME @36 e Rfes ATAF | @
one o} apiereny FRiee anemss ARty we (direction
of polarisation) 7yte ataie, Tkl egle seayfa Y-
ooty TPEeT IV TSNS AT | SRR MM A S
f 5% MY @R (M-SEEY I 509 (NAE TR JEA
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gofes wmafes omenra WRGHA T Owm TWéy I
AT e 2feRiaT @O SAHd ARG 2Ffe (qF @ AAS
ey I el ANTE AGIT SCASE ST AT ANEM AW |
TN, Ftam, eaAneTeg (crystallography) erefe fasem
SREE AAIIY SPIEE I AAITSS  ACAFR ML (em ZW !
tamitae (three dimensional) safwme wwafes wemew
TR Swmwearn | Toiv-Beoima Tewt coreniatdm a1 s
fwbm (saccharimeter) aRTT @@ eofae 1 wmeE A
No57 77 33 T RER & 98 00T IRZF L0 AT |
mrfes Snae wawered Ovd efeie wmrew  emdiamm
(Class:cal Physics) sgge @3l aan zem wgse o4 Siafye
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swtw-itm e o | e I glewas SEm enen
o | o Adwy Sems RISt Suryiare I ga
SR SHCHIT=SS =Wl S

T INN SIWIW 2 = i ANATE 9F 2RI AT |
o w7 gwee v afram o @ TS iR T I
(TF IV TOOTdI] e | AYT ATHNS ANANIT TIHSE €
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G RN (T O INIAHA WEIM MG gore A T
dm ImeA Foryfer AHSANN € SR TawWA WO 1 FAATHR
AT MM AT e, afowpaw, afema, aw f@
fagam (dispersion) »fs & mm swEhew 1 Tag wtesr
(interference), 313¢x (diffraction) e7w3éx (polarisation)
%S WA AWRENE A IMWW e M3 W1 AoRoew
T¥ee], @, 8 (Young) ergfe smidiremtam swamqn
I[N I R fAfen ow o ATAEET AR AZCW @}
TR 2Afeie I | SR AT S efewem, sfewse,
favgze, ifepra, ARG @ TMIGHTT AIEEAF IAMM ITW OR
afey I @ AAMF TRAtaieF offc gEeny awaren «3IB
T w3t afeawen wm T et fagh quae sows ma |
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oY TURAT GOWIH P TGN WMENIT [N I Tem Ofpe |
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W ATIMIT (3N PF T FT | qoa «f *RYIT FRFIS
IR Treed a1 o AFE I SAHIM Sl (ST
218 18 29 g™ ITF 4 9Fifyere] @@ R Tem wdR IR
Fq fr@wene am qe e @i | anA wm ash
WA TRRFT T, AHF SAFANTA AR AT 798 501 3
@i @ Fweiee fm (photo-electric effect)1 Fme
Borge 41y AW cnieAm, *oTiEw 1 MAleman @I smren 8w
Senatey A1 aW-aty e @ qPere (wF Rl fAfe e
qUF | 9z} Im Forefee fFm i o ome aifes
TNANFA FoTR @301 RIS A I T, T O Awened
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UHE T SIACY WPNA T IWA (T NI GTWCE
grr-efee fFm 7w Tred IEIT ANH Avn VKT 1 W} TS
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W 2iyt® (Max Planck) 39R_W™ 5yes % yEom 7%
W, ¢ A +faee = 2w (Planck hypothesis)
MIME | G 279 TPAMA IMANFA 2R’ ‘Fn° E=hv
sfamre wiafalns g, Tem v="omaresaors oM 9 b=
oo 3% (Planck’s constant) | (e a0, 2MOT AT
I Tom s Tawm e e e Rl afew I @
quantum~a3 TR | BT O} SRONT CHIRBIN oW
(quantum hypothesis)e z@n zz1 «¥ g8 Fav wfavde
a1 3@ G¥ioA (Photon) ~mw @3 qow oM Ive@m |
g, comiw ergts ga Fmied (fundamental particles)
O TR @FOACTe @I q@ I 3T I I QR AT
@I goI-eige A7, M R (F AwEPEiE NN
2FTS, PR A PTG IE TWATA IN IACS (FTH ©F Tawppreny
ATZIT] IR |

O A (T AR SHHAIM JANFA FSIYTA WA AP~
TAFONT AN INS A, TRE (FHNAM F FeIofen qoam
g ot | «f % revm Rt oy ke worlw erem
e smifiqammitn Qe AW Ty a1 Iy m
Toerga T It Ama faym I AR T | e fave
CHUE 31 SACHA S| AGAY @I SAHA FNF S AT SFIAS
OR *RFHAIENT TS TENR || O1X SAXAM @ FAAM AR
Tt 7w, o= IR e AfavEe o e W owa
TERF IMIA | OREGW] JoM TW, UNAMIA TAX € IN TR
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light) 1
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rog O g1 #a% e ffogre wtm wimew O Tegrs
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wma O Toqa Toes Tt acaa e O Tawpa s @ 23 )
ey Il Sextrs oFs 7w ToWIS IW @IB WM el
Beopy FMI

A ANTeT AeEH GRIINSNI (ReNl TLME, (I I
o Tmmeter @ 3% AGn Ime i Tpfay wr waidz
TS TGN AR AAFoTS a3k Fgz famiva wfegdt 2z, @
A M @-I30 e Aors fiiee I O TR AN (WA
afs 1’ @& A@IT TP FW@ AR (AT A3FA ANRAY
(differential equation) ytafyeenz fdn 32 am ¢

it Fwe ¢ AN PRl cF IR ogm P faww qaw
% T8 9 i &7 gtowre ata vt 27 F, o Weowa
feely on wopma 8
mi=F=—K.z, g K =wfogre atazg sfaam
Ami+Kr=0 finIRY Wl 537 |
AstFzaia AuRa e (General solution) ¥R,
£ =a cos (ot + ) e (D)
t=0 R d=07", r=a=0A T
OYIH a-F I TH AEM cemien fawi® (Amplitude) |
g T cire omg it O famz fosa Ty w3 Wi 7w, o2
T-& 3on 3 ofex *€w 1M (Period) | ¥ 2fc crace
goyie (e IWMI o A€ (Frequency) f 3 &1
©-F M gH AW cemien cAfoE IveE (Angular
frequency) a1 ="Wi¥ (Pulsatance) |
ALER (T AR, © = T ——%a«m 2arf
Az mﬂwmﬁ)fﬁﬂmmmm,
@3 78t afex ey 7@ craiers Agve Somglors 7m w1
O @% @3t OB =g am-latoe w3l 3@ 3 m I I |
w qF Fed A O «IW Ty P gty afers e
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AT 7 gk A g w1 o1 o & qefeiter T w3
@-3e [ AB-7 Bom1 oy Sty & oA A 6T @IB e
coniers AB amaa Som amwtions T3 |

w3 A, A-FWe ¢ o gfvee famm w3Em P wigm
AB 3 8" PM aiya »mifag M 2@ @ crrenis Tafere

Iy qIgH | 9 LPOA=0t+a (3 I T ™ @M
(Phase angle) 1

iz
am citemifer g8ty Sotgiom |

e gmefers swias (FRe IR (e AWME ATed
SgTee I zw, o ¥l (Phase) | gt Tamis crremifen
I (T TS ATAAT (I AR 1% 20 TR “1F=am |

iy qfefle famgln P, Sge (0F Am oW TF I LF,
(T 9w I I Ee ) O @A LP,OA 7y o-% T T
wif¥-wol 1 @*tF (Epoch) 1

o T FeBR I OM =x=a cos (¢ +a)

oRE T IR TG O-(5 AIGH-ITS (WF ANT AW
IN o 9 y-IFF B CD @ IANqT 779 O, O A O
AACR AT T 3 ,

y=a sin (0¢ + o) TR (1))
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M S 8 wmifS: came. wm (mamtey
Ay ¢ @FFENT ©AF VAR FIWS M M| O wow
e Tgfogres W a0 IgIria Tinfaveny aeeW
IR @ IFA TG FWe 93T Taqre A rrante Beow
INA O (IR WA TG qNF A1, IN (AT INGF AMAS ZH |
¥ ofex 2 zom @ @@, BeAtay cur Tafem qare waige
FYie @ W@ Eeere AwIee TW 1 O} 33N TSR
A EPTSIE A SAXMS I 1 @} IIW waxafer «IhH
BAIZA TR TAAITT AT IS *HOAAT Beomi | Tty
93l g zom AR Bem wimE «fed wm Seenine
oo | ety Szl s wFp wle

wRwE; 8 f$4s waw (Longitudinal and Transverse
waves): RIIE XM AHLS AW €  SFACH
(compression and rarefaction) @ 3 laU%e FW6 27 @
#AInize ST MW FEAS Y TH | QUFE JAENIR IR
@ F o, IPS WW 8 TFAIe R} IR W a3 Rz

AP BT (WF BW @ @IF T @1 wdR g agiye
i 7 @ *HSAHT AW T @IR 1 @¥ IIN oIMT
o3trs; oax (Longitudinal waves) 31 wsmos aiwe
B ey wee o Beonine A owim i T, @i
SI%X AQIIAS LUk, HAA FNYA ST AX FYONI WIS L0 |
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a8 WAN AN, @AH VT IR AMAEH TAX AYAS
frcea At wyena o, one 3w fofFenx (transverse waves)

'8 IR CEtt-STrerR msi=s=el  (Simple
harmonic wave equation ) ¢

ATA (IANSE AAS A-SAHT IR | IR AFA  (HIA-
afeq AT (WIR F7A HA-SACH AN TN IA FA |

Y

/\
T )

i K

w T1%, O famre «3h warrs Bear odfge ame Wik 8o (TF
X-ow 137 Sl s stome 1 el @ crremfere IR
I | BT 93 9 3P (rigid body) F S TW, W
QTS I 9IH R | nmtﬁaa«mmm
oif Bipis foe ulleaa W 2™ 330 T s

y=a sin Of, SN a-CF G
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O TH IN T, P awg e e @-ve @3l g, an
@ o e X-orF 3333 @AW 4| Sl e e (o I
T I O (T AT W P I LA O] gE BeA
e P famy o3 e1ee S @ w P ofamre oigs
etz wn O Tz womm 159 oowiv spemaet 3 | @ ™R
spsriatee afn swea T © 2w ey P S ome 23 e

y=a sin ® (¢ —1).

aﬂmﬂ@ﬂvmmxmm@mmsﬁ

o T, O r=:’
. X g
Ty, y=a smm(t——i}) - (@)

Toq 3oz o™ T g, m=§rlf

y=a sin 27 (t-— —) e (i)

=g sin 27 —T-— —T
7, y=a sin 27 (—— -z - (iid)
e 2m .
7, y=asin F- (vt—x) - (iv)

T4, A =2T =waxtn§ (wave length) 1

- P (i) conw (iv) g mleagiay wm corsaeR
HeYF3e JoM T |

A (-SAHT  (F-FWe MFF AF] IAA (N AW
@ ) @ ¢ ¥ ¢l 6@ar (variables) Fowe | S IumELy
@Ae 3 JIEA @3t O (WF JEE I e WU | e
Q3T FT T 710 TNIW TNA 4T WRT GO TR OR a7
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AES Y97 @ MAIET T O} & I Tafew AMAT AW TAvi
IMI | AW I £-F 4RTF I ITF, orm 2-97 ofaadem
wx fafen sagmAa 303 Ame & ANFFe (wF cmem I

A AN
/\/\_/\/\
/\/\/\/\
/\/\/\/\
/\/\/\/\

womyiors ok SrewlaF TG (A1 FAA (7 SAl orem I ONF
SawAEA (Waveform) 3t

se STPfeE statad sTN=pS| (General equation
of wave motion) :

N #{d AZAENI XIS NI« (oAt 3
y=a sin %’i(w-x) ()
AQYIA. IMA] I R SAFH X-UUHA ANWAASNT AW

o | 9% iRl 41T 493 ATCF Javew (differentiate)
FACA SMET T

d’y _ _4n* . 2m .
dwr= "3 o siny wima)
2
=—%.y ceoe (ii)

oA AlEe (i)F 937 ACF {AE  SFEAINT  FAA
“mem I 3

] ]
%3::—%'0'31 ves (iii)
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seane (ii) w3 (iii) e coren A ¢
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| &, Y, £ G’ t-97 O RSmllm, @ gm Tawitew  oowr
o Al T ¢

ﬂf ﬂe 828 a?g .
dt* Bx )
@ o Ftealiee sawefen myraq At I g |

farg (v N A £ (I @3IB wrww Oow erfmeEaem
@, oW umEm pdiwive  (iv) wlesem wgEer «g wm
Ataels o ¢

d’é s dﬂf
dt* © dx®
T MR AN T TrAm g e
E=f.(x—vt)+f,(x+21).

W f,(v—vt) @R f(r+vi) wwwm X-urwn sfebe
aR Eive e weredm g sIwE  pm Sefade

y=a sin 2{ (vi—2) el @BFm* Ty WA @I
ATy 713 g |
Sv FASNSfFEE @ coneE W(lee and

spherical Wave front) $

¥ (@ Sawater AMRa AR B IM ZOME O
AN TZATI A4 (AS M 8

E=Acoso t_w - (i)
v

v

QY AW IS [ 9T 9FH oW, e Fé @ o™
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TGS FeNofion I @IR it A1 R ad Boam @
(i)-Tofze mitszaltir wah Ameinr e wlteaq on T
@ 1, m, n Tonm @rada fabed @3l W e A
9F euFe NI & IR A AWEnI oRiET «@IW AN
Al

lz+my+nz=v e (i)
I v =SAHA [CATS T7F Q0 |

H{SAR JAAG] JZ06 O% AN Oorg IS 20O faqre
lx+my+nz-a7 9% AW Mem MI | J[fe & Tagpylerm
FoAT N 9IX T O} oFm OeA (wF I 3o
faqiecs Fwnas W e I w1 ateyEed Sawel
SAX AYILAN FX AY WLF AIEW ICA |

teg = o Beafoga @ Wevds o I IS 6,
o SRFten AR AIACE ANAE opdR (i)Tize wmo
o 5% ZA A | GUETn AFAAHT F I8

d’® 2 d¢_ 1 d*¢

Gt G )

AT 7 g% B oo (urF wmens T 1A% R v SAHT
@ «f mllegaida FnaEe LW 203,

g=%{f1(t—§)+f,(t+£)} we (i)

o B¢ (qrF Fu-erele W3R BT TUF TA-ATIBAN
7% cmeln omom S 1 3w o feeh® @ ofa ow e -
q e

+

-21f-)

o B (wrF Rl ANWeny  emenlter @3 corefta
o fav I 9wA ¥ saead faerg (amplitude) zom
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%-aam A 1 qeIR  O@ wbew  ofawm (A

fr TSEMSY | @FFe T @ FWe TETEN TSI @
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atfon afemmyz #Aige
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@ T3, S 7w @ sfafe B waige @ e val fag 1 @& S
faqrs ot ata cwen To-aaw atena Seom z o1} S @
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9y @ 7, CP =713$3 7o P-93 &1 orod (@99 @l
CA=ttss® , A » » »n =»
CS=9mrex ooy @ @Y, & SE3 0

@A owe  mee, adfre CS zoe
@R a3 aittes e |




ANITCT ANGA I™CAT [TOHT S

a3 FRET ¢ lreey WItew @ <o JIgS (I |

0: swastan @ o CP w3t FamAy qitfas cex CS-a7
HIGS (F |

6 sin wt: CP za@3 @ansg %@ wvfes sAnafes
FWF |

@ a sin Of IPN FPACAA T4 2CIN FA AW AR S
yieaTs I ( Fumm O-3F «at E-awy ) Tale 50 ana o
O3 73 CS-a3 Ax oy 93t E-3wi7 zr3 CS-93 7Asmeam,
wdie I SO @3z SE-7 w1 owva fWylafyeey s
3 3 ¢

y,=a cos 0 sin of, SE-= AsmIa@
¥y, =a sin § sin ot, SO+ ,

@FAFt EET ade Afabe @am 2'm O-sax E-sarwa
g o WAIST TR | JSAR (FAM (I ofe zerm AWH
oM Wy Bevm wIR MR O z'tA, Wofs I giow cwm
@ T S :

y,=a cos 0 sin wt
v, =a sin 0 sin (0t +§)

qqw faress Taemd aitfes @n SA'en Ava@ L @ g%
Foo g9 TACaES IHEea Tood WMy WAR (5%1 FAT O (IIN
oia SA’-a7 FnaarE Sees Agifae 23 | Toed Ry Ry
3 fAofs Fwm e @0 I ¢

v, =a cos @ cos (§—a) sin w¢
v, =a sin 0 sin (0 —a) sin (ot +0)
B I i @F ATSTA WITES, FALS QIR FAAIA TOUH

a3 s Rrarernt AtesE I | an FAiee Zend T
Beopy ata I J0I 8

Y = y‘” + yoﬂ
11



WR WA ARIET
=g [cos 0 cos (8- o) sin wf
+ sin 0 sin (§ —a) sin (¢ +3d)]

=g [cos 0 cos (0 —a) sin o¢
+ sin 0 sin (0 — a) sin ¢ cos &
+sin 0 sin (8 — o) cos o sin §]

=a [sin ot {cos 0 cos (§ —a) + sin @ sin (B—a)cos § }
+cos wt sin 0 sin (0 —a) sin ]

=A sin (0t +4¢), #21 71F (i)

3w, A cos $=a {cos 0 cos (8 —a)
+sin 0 sin (0—a) cos & }

A sin ¢=a sin 0 sin (—a) sin §

adie,
A*=4a" [cos®d cos® (§—a) +sin’ sin® (0 — o) cos®d
+9 sin 0 cos 0 sin (§—a) cos (B—a) cos d
+sin*0 sin®(0 — o) sin®8]
=a?® [cos®0 cos® (0—a)

+5in%0 sin? (0 —a) (cos*d +sin”f)
+9 sin 0 cos 0 sin (0 @) cos (0 —a) (1 ~92sin® 6)] _

[ cos d=1- zsxn’i

=g [cos'ﬁ cos® (8 —a)+sin’@ sin* (8- a)
+2 sin 0 cos 0. sin (§—a) cos (0 —a)

— 2 sin @ cos 0. 2 sin (0—a) cos (0 —0) sin’ 6]
=a* [{cos @ cos (§— o)+ sin 9 sin (8- 0)}*

— sin 20 sin 2 (8 —a) sin® 7



Autee Aaraare Forn afenra S
=a" [cos*{0 —(0— a)}

—sin 20 sin 2 (0 —a) sin*— g

=a’[ cos®a— sin 20 sin 2 (0 —a) sm’ 6

s O

udfe, A*=qa® [cos a—sin 20 sin 2 (8 — a) sin ]

(i)

oy A* g Afg Fenag ewad a1 ey @Re wm

crrerie-iatas Ny cwn REER 3 TR @ IAR W

Beww Slaeia (intensity) Amrgeme} | A (ii)-Bize syren

TIAAHIE AWA 23w g S-a7 G amcemEn Saer am

fome «me a1 9w @} (ii)-wwee faversa 3w CS -
Taters Fr@a Oo7 Ifen fama olaw yrs SPisH 331 3 |

facaid ¢ w0 SENz TR @ 3 FEEYTA Fe-aA ST
TG 1

7oA Sgel |- TA®-47 AF AN 4L I A,
J=%a* [cos"a— sin 20 sin 2(0—a) sin® —g—] (iii)

e -5 T AIS Fe-9F WNANIT 8T AWRG | AT
Ty cosla owG GwAMFN de-97 o fadalm an Aws
78-97 SMEMFA (g cos’o-d A Hofaafew etz ol
arF wafef ?% (Achromatic term), widie Iedar ATk FAodég
o o | Tog S A wa I O qIFW & oW AN
6 q SIHLUAIT Toa Tadplm 1 wdie fafew 3 SmAmEd
o & swBa T RieR | oRuen «f *mieE Im T INW AW

(Chromatic or Colour term) 1

9 WSS e fapmmwn aittne amr CP e CA-x Tatew
ogeeiae g o o 457 1% AfRER g ok aw I A )
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sffr=mpel fa=z § == CA === CP-T B=igw
(TF = ST 219= ) ¢

oy (FEe @ 3%, CA a3t CP ooy aye 7w,
ANGAe 7 ; AR o-F AW 90° TR O 7 |

(i) S %% CP-7 & 1 CP1 emyw &ona swige
T, 0=0 w1 90°, SemwwR sin 20=0, wdre % @
A ¥ | :
s - J=Za’ cos’a

o9y QrHn O3 A AN 7 (rectangular cross)
#(Tex M3 | ‘

(ii) wmam S T CA-2 %@ a1 CA-7 @™ &3
go, (0—0)=0 - 90°; .. sin 2(0=a)=0, udwe
AURTHG 3TN ST A AT |

YT R G AN AT F e A |
fe@m cwai: CA ¢ CP »@wm mrsamr widie g Taewem
ANGATA G |

arwm a=0, .. J=Za’(1-sin’ 20 sin=g)

a3 S R CA (5w CP )3 8ong orewat, 0=0 «3g
CA (weq CP )97 oz 8oz «iwee, 0=90" 1 Somrwwl
sin 20=0 ; e 39Tx *TFT A W 1

s J=a" ; avwm 93T w1m AT ] snen Iy (15T sk (3)
v ]! B
- g8 cwasis CA e CP smwm o, wdie Tvwwr b T
qIg |

aem a=90"; .. cosa=0

J=2Za* sin® 20 sin’%

o it e famis CP-a o @@, sw'm 0=0 ;
. J=O



TRITT AN IR AT Sue

1A A e famis CA-3 8otz =, cewws 0=90° ;
. J = 0
Fomk CA @ CP-3 ¥vtza satgs o Ww wse@ geam
a3 Ty AN ) S X, AW ww g% =@ CA «ae
CP 2ama [ 58 239 (%) 5931 1 1

*[&7 s SwiNs o-a7 @urjiee watd a1 fgete
@l (Achromatic or Neutral lines) ater 1

SSr=rsc) fE=z § 5=/ CA =0 CP-& Soizwt ==
(fE2-a= 219=)

IR odle (FIAe I @A TAA HEW FO1T YW §-
Iq AN 1 eI C mleG e zwea 8w fag CA
71 CP-7 ¥%1m 31 <1va Ay Bona a8 asend S famh s3fgs
z'tE, @ fanire (3me 28-93 2@ N AT L FIHG TR

F6-a3 CFE T¥MI AU §-F 9 B3 sin’ g-\sa TN 6N,
iR 1 931 FIN e «mr w3 1 +f’ef xeamw, sin® -g—«sam

FYNG YTIF T A | @ 787 FW sin® é’m-aa AW 1 7', 3t

7w & FeHA auw 3 Ty sin’%—m qA @ AT CFE

) 't 39T oTw @ qeBa 2er wAved @, Adie T AfAE
F8H7 A4 TR | (X @We Tamrs 3Ty € T o g AN
Beony A6 (AT SNem AMI | @ (FIHe aIWH FEF Ty @IR
IeEA Aed Tag «Zenz ¥ 2@ iR T 0 W o NIW
933 &7 e Rkfew faqrs & »midy 2e@ W I A
I FA 397 OHSl @ (Fe FEd Bem +fzafee g
a¥ery Tien s AwaiEe aetw fag afve za 1 faeqw\
SRE of ARATSS FTAA AR ITn jEen ke (51 ) Rew
3| afes nxaet® 519 (Isochromatic arcs) 3w |
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arufare Baic «3h o e faeowion owE @ ciwm
S30-3% 50 (AF O TS AN IMI | (RN AR YA A
FUEr INE AF Tag Fe ofalem T Fm o A gim !
-9 Igyia TAy's mewan z@ A, IEA. Og@m A AWIE
@ (F176 23 Tama Awgw oG AT @E M @A, @ Tamla
Ergrrel 1 AFINIA MGl L dha
@M 07 A% afaafes zm1 wa®
@ @[ 803 eyl Fowlw
YA, F9-97 AT Tei Hew f sz8
I Tag (3w (AT TSR eW AW ©T ITWA AN 6T
8S,, 8S, =eis (3w @R F 80 Seew FIA 1 FIAR (AN
MR, FOYed I @ @ I AR e T b
Sl

sty e 2 heaa (ifi)-a, @ a9, 0-7 TF #0 0 90°
AT GYF (T (IIHe 9I (ar-97 oz 512l T wmem Ay WA
cwta gew 0=0, 0=90°, 0—a)=0 «ax (0—a)=90"1
arFg oo (w0t o w1 g 0 < 0 < 90° T,
sin 20=+ve; WA@ 90° < 0 < 180° FW@ W@
sin 20=—ve TI1 (0—o0)x cwwe wgH~ o onaen |
@7 I TP 2’7, AN (IR AT TFAAY IH (I RAAF
A’ TR FLAA I TSHFT I LI O W o b Afaive
tF @Uive A e curE sfafors »fafes zra 1 ade zatn
TG 9T @ € 9FAT AN TWR | YSIR GRAFW (W
(TR o T 0 3 90° A7, O ) (FIAG FAA Iy Ton vk
FHe fa-ax 646 B *7*naq #A=FEF (complementary)
A ZA ! wde GrEta (IS fag o AN ZI A

awaits fag: fog afia=0 a1 90° zn, wdie TAET e
fACEET ST ANTAA Q] Y TF, ST’ *16H) INA 3

J=2a’(1—sin’ 20 sin’-—g--), W a=0



oy AP FAAIE

foq J=2a* sin® 20 sin*S , aw a=90°

‘arwm sin® 20 wR Afatie, TOAT (IS 7 ~foa
(circular fringe) ze 747 ¥ |

QU9 EFCHS %@ =i\*=H (Sign-testing of crystals) 3

FiRe le-afeamE (am . sigihe w1 @rifvs, sfenrt
An3tes AMANIT 71A1 Beory Tae-a7 A1zwE ©17 v IM oA
@ *@twrE fae-Bermns wals (FaR oz oWl enaEw | ARt
fech @amits onee-aw o Rl Fsm oa gioq Aor
oY Y66 wwmeA | Taeln @arAlb 2igwita nA ANTSAASI
et Fqce Tayian annd wefve a1 aiae we smR 1 AW
A Moo 27 ©irw fqotn @enAls aemica Avarew T3 ¢
Tog af7 facyler eomfae zm, oom fachr amals z@ awafes
fropte-amet | e ANETON T (I senenter qrFvA, IHFT
M IRAT e(h, ~ k)93 T Fhepyfan smte @uem X FoeR
e sfRtes ziz 1 fag g% Fam faodle fozlabew 2t &
PY-FRYTFA T JATS @FIIF AF O Fexnd iafes g3 M
R WIR TR GUFTE (I (AF T AW INJ |

a8 FNEAF  FNeA -sEfes  afieslsew
=SS (Interference of a parallel beam of plane polarised
light) S ’ .

- smen-Anifes SaANFy «Ite AI@IEA Aty AT IWe
tav-2fenae (FemA7 Ov@ ayens AMies ZF UIR (IECAR
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)
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WTATE %
iz R0

YMAF-THE OFF A AYONI JIES ZH I’ AR
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ANITCS FATTAH I AToHE NS

AR @We fFg 3 M1 oW« csrtsm oma e
TG WCAF-TH-RTS T (em 77 | oAl TAAW €
o 1At SR¢-W 58 (0w RS o AW 1 9wl S S
S o tasfe awens L, v wra s abgyme At g |

5@ 20

SR T few P oarm wkfes gesm om @ afspyeg lae-
2fena? Fa Cr-97 8o 15 | Cr-a3 AMAE-0% SIad Ay
AA@IAE | (IAAT A @} QAT AR 8 Afems sAw
Tates zog fRsfe zearm waiy vy s 71w AU Beoww B |
wiarr faeees ew A-q fesrm atam Iata, A-x aifes ed
AR & 716 FAR (@ Rveigeres s ffe a1 A cwte
fRofe wens 203 @® 916 Fwnaz afe | @ wwanE L, @ aw
oAt feare #faqe 2t Sc fra oz amrfay afes) aaa
Beomiw FAT |
Sxy-59 T5taa e «® wdtwia fFans anan sW zwETE

O A FOAE, ANIETF P a3e favmns A-7 atfers caw qumw
OP ¢t OA em @ard Cr-a3 amaig-as OX-a7 AtF
W a @R f N TS Iwr | 93w P oy FWefs OP-g
AF AT I (IAMA ARCF AX X T {16 I Tates
ZJ, ©IHA 3 q1F ¢

Y,=0a c0s a sin ©¢ | ¥4 y=a sin ot 7w P (a3

y,=a sin a sin ¢ fasfe Fwitaa At |

@R oo OO Fooag My koY T IRYIE § TN
@ (3 el gl o mee o T s
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¥, =a cos a sin of
¥, =a sin a (sin of +§)

Iir ey FaTEE Frg-aelr Iwe sfwloe o w; 3w,
7 T SUHT AF oy adie O-3» Foog QU AT I 1

9% 9% Fooq R quw Tavwse A-g foer fm A o
A-7 AYEN 7 IARA OvR et T3 ¢

¥, =a cos a cos § sin of
v, =a sin a sin B sin (w#+ §)
qoOT SRR SorErenAd w Tevw wRk A (wiF fAsfe aifa
I 8
Y=y,"+1y,=a [sin o (cos a cos B
+ sin o sin B cos §)
+cos ot sin o sin B sin §]
= A sin (ot + ¢), 11 T3,
F4F A cos ¢ =a(cos a cos f+sin « sin § cos §)
@3¢ A sin ¢=a sin « sin § sin 6
aTeR 3of 8 (T FLJ *MeM M ¢
A®*=g*[cos’a cos’B + sin®a sin®B(cos?*d + sin®f)
+2 sin « cos a sin B cos B cos §]
=a®[cos’a cos’B + sin’a sin’B
+2 sin a cos « sin f§ cos 3(1—2 sin® g)]

=a* [(cos a cos f+sin a sin B)*
—sin 2a sin 2B sin® -g-

=ga® [cos’(B — o) — sin 2a sin 2@ sin® §]



- Afes ARrIA™ IR ATosTE PG

o e oF o ew Rt fww wmMmR ol
MeM I | gl J- A7 T aIee,

J=a* [cos’(ﬁ—u)—sin 2a sin 2f sin® —§-] e (1)

a @€ My AT Fa 7T |

SN (WF 2 9T WA IRGS X,

T O=2mm, (m =% A @ (IWE AYS A ), T
sin® % =0 ;
. el J=a® cos’(f—a)
() e faww g Taqn sags satge '@, f—a=90°
. J=a" cos® 90°=0, qEI W@ Ty AEH WEIA
I
() T7¥=7 g% e @, p—a=0
J=a*, qoar szl Twmmeire. arnifes 3w

7 (wa: AW WA AITE LA, SHOTF (AN A,
J==a? [cos’(B —a)—sin 2a sin 28 sin® --2]
T AW BZ T T8 Fe-97 BoR 2w | ,
mitFara 3w oo swm »m cos® (B —a)-@ wad ow
€3¢ Taely 7w sin 2 sin 28 sin"g»-@ g o 3o T1F |

(Y SAXLATHA & O = 2mm TE3, ( AW m = [ @A (X (IS
SR ), (R SAXLGT IMAIF SPATES I 9N O APFF
7o o7 X | I f—a=90° wdie P ¢ A fagun HIgwA
13ta, cos® (f —a)=0, ude =31 om Taoqy R ' °oF T
e e g3 @ AW TR Tog f—a=0 T, JA4 oW
cos*(B — @)-a7 W 5IN ZLT €3IL FL-9F AIE] IN HfeS X3 |

(a—P)cF T4z ary @l giace 2 a @ -3 AW *fagdw
I T, O Sy AiaaéT wH I WMI 1 a=0 @



NCHY AT AAIE

90° @ f=0 w1 90° ', 1Ty *wf 2w v Tmy T
a3 M1 AT AT JALATIS ZLF |

Qe TIATSICE FoEfeS  SiCcHlTEa | oaS-
SffSa=s. e =t afesia e

@ e, ey ARfvs @3l eI atqpR We
tre-afemar @R 8%a aigen] wfew g'a ¢

Cr A L

e A
e =
fm 5

fs@ sav

oW Cr-a3 SMAIR-S% (AT ©lAd  ANsIE adie
ahaped Wx Ay | 3@ IOM (FAE TOSE  ARAF-IE
OX «x i 7w oy 9% OY @7 Remfse @ ( dy-oF
6581 (FATA 20I IA NG OWA AFA9 X 3

Yo =0a COS O}
Y,=a sin ©f ,

REATAT Too7 MUR I BoER AN T @R 7}
FIOT A (FATH WA OS¢ W ARAW O T'CH, (AW (F
fofe Foman 203 '

¥, =a cos of
v, =a sin (ot + )



TRiTe ANRATE R eI . a9

Tarusts o oo ey Tavwiaoren zra ¢
v,”=a cos a cos wt
¥,' =a sin a sin (0t +§)
w43 faresF (uw fefe afe oy wateaa w3 s
Y=y,"+4,"=a[sin ot sin a cos §
+ cos of (sin a sin 8+ cos a)]
=A sin (0t + ¢), @ TF
FYq A cos ¢=a sin a cos §
@3t A sin ¢=a (cos a+sin a sin §)
A" =a* [sin’a cos® + cos’a + sin’a sin®d
+2 cos a sin a sin §]
=a” [sin®a+ cos®a+ sin 2a sin §]
=g* [1+ sin 2a sin §]
o9 - SRIA ATFETS YA,
J=a® [1+sin 2a sin §)
A Semed cwa, J =2a’ (1 + sin 2a sin §)
Y AT 67 T AT® F8-97 BowF AT |

O Teelg # sin 2o sin 6-7 WM O JMANFT SAXATHA
Boq faSaeitar zeaTa, ONF 1A *F I FX |

a=45" L@, I AR A AW, TIIR Fe-97 246
Aés 3 | 19g a =0 Jeq 90° z'e, 3w~ faoyy zwa o

SR

aates omamEd Tyt aiesm e IMT '
FitosTat oA qT5 AU @3 FAGAA ZOR MW | IV
eR-TATes AnAreE FWe lve-ateAns @ W g
v oy I THIRS  FAH AT OWHA FAR FARAR IO
Fomaiae Fa@ aXaror fesa onem 7eq |



%8 : AT TS

 GEE-HA WX Ay on-fabee (e (ev-afeas arm
B @3l wfewst Anates anms s, fafen Fa wwe W
stiafex o1 o3fgs atapyfor v @ I WA AW R A
B A1 @3B Taomaw fAew wm owAI WA @3 O™
e ata, &@ 3063 B (@ (TS feqre AN 7 FRy-Tated
g o AN I | O FE 93 @I R o 9T uF
Ae-97 AT I | «a®eny fafem Fe-9x wrFimE T3 Sesiy
| WA ANAEF e fareny fagw qioa snaeeifas Sagnag S
763 7' @ Tagofer An w9 Fwen &9 (ar ) T ®ITS W@ |

q% @ omarents aomeer, afr facyfam At Acgfos =,
oIt o1 Fwarern ( wdie Sk +falhe W mrale ) Fam,
fag amond etz g, o favdtes ol e

er-mies RAE YR WA FEEerd TIfee
HIEIF (AS-ATSAAF (IATHT Ty Giiers 303 faewws e i
priers Fomafaa Somsr Fomes »@tw ;w1 arwE e e am
Beorm T@ M1 cFo-RONT 2717 B3 AR JAFIF, ATYRY A
e WA faraR a0eq A afwe R |

SEFREA

> sates smanER fensFEt atesa Seorm FICe XA
T {7 w6 sz zexTa 2rzre » wéoyfern emnEAITe WAWABN F7 |

| TEA-ANITeS SRANFR AfesE AW Boge @I
w3t F7 1 Tv @ afermt I e z3, @ 3
1€ W3 IATRZ AN 3K |

ot fax e am Sesran o wwemem I 1 fax e FpT
onfrra St @3 oltmi 3 we | @R wrtEE ARmm
& S e Fera o Wfm w A e

8! wwew-yRics A Atqpmw afesr Seomaa
a3 e M FT QAR FEIWTR T I A6 |

¢! oY Tnfes wmeman Afesm T& Somw Sewrw
TP TSI AP apie AW W P STUTENI *ATAWOR
N e |



BN Satw
weE-AfFETs) A 1R

s TR SrER 9o

9% JYIEA FpANSR  @IB wtwd I I E | AW
g e g6 WIeE e eI AMEF-BOIAN A 1A

c %5‘
A N7 AN/
i\\LL__Nuzs/ EEW

L P A

wicorrs we
i AL

FiSren TrFerd (i AT 1 T S «IB ety Sen, L b
AIRAAIAT @, P et A T w33 e farmsw Tqaw,
E 3% wfetag (Eye-piece) | P @3 A-3 s w3fgs C
R—AIE -0 WIARGR 2F FWE (AW, [T ALAF-TAF
% Taorte STo X AENT SATES | oW (IWE (FAFATT
FoATTaS F' TAFe qioee *Ra 1738 ST JMS 2T | a9
TOrFT ST LA | PG (FWE FAPNOLF QM@ oLdT A
IR TTOCHE SMANTES T BRI 1 W] oRlw (qF R
tes oW AW &, @A C-a3 w17 ATes anAnss I on
fpoa% Q@ S| ©F WA PRISS JMANIT FoW A AR
fACERIFA YA SR X ANLIN AMES AT A | AT
faverns Wi Tog amans Aeltae 1 fag Rows Wew Ao
QY ACRIGANCS] (QEATA WAE §OrFs WP I | @ e
g g% Todt «f (@, e A~ o Tt et o fodh
(TR WA e AW on or 8w arvfes Awmtes
G AQTAR STAR AKX ANINY SRS W | IR qrwn
oRE S T TR A-~a3 Q4R orfee, O ATE ey



5qY AT ANIS

©iaT e (RITAT AT Ao J(A | QYA T ANCS TR, ANATS-
g TG TS Y ACEAF-TCHFA AN 0L AR | TSI
tre-ofowae g M| WY @ 77, Tqea 7I0T AN F0HA
qen Lpistad B39, Sraerord wwae, Gibifas wmie agle #vq A
©IA WA, TAF A FRTOT SMANFA I=W oo @ TH
AW I AT | GBI IS WITHAITIA IO SR
gy wiemiz-afaael (Optical activity) o €3t @9,
stitae emire, TEfsia eq wefe (Rome swd FESH-
ANAFES FENET I SAF JATTS FF, SHA TN F-AEHH
(Optically active) *twief atat |
Wy snare-Alrn omd M optw FAA, (Al M3,
orA (Med &g qX cellts e I oI wIreela emd
IwE oaCd Tl TieE odie weftFr I wigR AW ®-1ME (A
% trF onafos ag 1 o137 T e~ IO SoE (RTATH
w12 f7ore e wdie I f7e | w3y wefE (I M (U ST
@ fafess ata M Tear, @} ©1F 1 3 03 3aa (e o zF A |
fran zom, ™F AN Smens-ata e gragel eRenAA L @i
srgm Wiy Ao inew  qdae wiwtedt g (Dextro-
rotation) @3t ®@ feerts qdmre ANRS! Lo (Laevo-
rotation) A | FEIR,
gt Tt qrargdt o, @Ie ImEArE-wirs vk i
AeA-ANITES INANFA IR ©a 767 1613 TaiF QA TR vl
o, o7% g wiRRSA®t Qo wag et ey wiwpehaSt
qgﬁv (Dextro-rotatory) *mi¢ et | o
oo, atE e pangd eiiete, e aae-AtEE s
T ATOA-ANITCS ANANIFT F ©a1 wigg 617 f3opts Tars
T A0 (F O, (TR AT ey gf® (Laevo-rotation)
A Bs] ey Trwiadt gefE (Laevo-rotatory) I |
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