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a1 AR
Wave Optics

weIae

WS 1. 580 nm T F1 AT FHW 9 Q T R FaE T IR S 81
(a) WEFFA TN (b) HYafda WHIql 1 qOneed, rgfa qun = < qf? o
1 AgadArs 1.33 2

B P A I A = 589nm = 589 x 10 % m
S B A p, = 1.33
(a) ¥ YT ¥ fAw
(i) Wrafda uera &1 TR A = 589 x 1072 H

i) TRt W -¢ . _3x10°
o R v A 589x107°

g, ¢ WY N 9T & (- 7 & =T ¢ = 3 x 10° D)
v=5.09x10" Hz

(iii) (A Aeaw #)
g ¥ wEfda uame @ 9 ¢ = 3x 10° HRA

(b) S9affa wera ¥G (39 THA ¥ TR TN 9HW A T oRafia R
fog mgfa € agad 21)
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WRIEfda THE B aRITE x’=l=%-=4.42x10‘7m

e 2. Frafafaa et #§ w&s T 3 sl w22
(a) et frg=ia ¥ srvaRa wam
(b) U o A Prifr wemw, fras wred fag W HE fag | @ )
(c) Terelt TTEa AR | ST AT W T HT G gAY STSAGA (intercepted)
TRl
el
(a) 919y &N fig W A IoaRa & @ 78 ™ A g mwRa
e Beft S 6 fam A <ol T R

(b) <19 AT fARY FRR B 9Ri € (SO o W IA9ade $ Y¥EE] 99 aed
oA &l
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(© 5Pl T AR A I T TP T T [HGER F AR & adl
{HAA T T &l

YyYv¥ v JI’

W9 3. (a) mmmmls%lmﬁmahmw@m
ﬁaﬁﬁmaﬁaﬁsoxlo“m/s%)l
(b) T HIF & WHW F e, TFA F TR/ FR w6l 22 aR &, A o qon
Fr o Y I @ e F frew § b 9T 82
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&l
(a) BT BT ATHID pgaes = 1.5
fafq & yera f 9 c = 3 x 108 m/s
a3y @ ar v < & = 3310
n 15
v=2x10®m/s
O IR R AA TN FITAAINRI AN T A EF TN TS
TH TS, A ¥ $ Y $ Auadid 3 ARG 253 Aar g
T 1 T A QA T @ 9 A T BN o S g gl
Hv>Hp

HE 4. @ % gl wam F, Rl % A 1 g0 0.28 mm R AN RS L4 m R
T W @ T 1 Fa A B v g 9 e % I R gl 1.2 om W@
¢ &1 W ¥ 3vEm fRT Ty Ft TR F| Sifa

T R FMTATDI=028mm=028x10">m
o Re S ATQ@D=1.4m
T FEHN B qen Peft AN B & fg /A D

x=12cm=1.2x10"2m

il DI n=14
mﬂlﬁaﬂ'ﬂ%@x=n%
12)(10_2=4><1.4><)L_
i 028x10°3
TR k=1.2x10""x0.28x10'3
' 4x1.4
A=6x10""m 3=ME A=600x10"°m
= 600 nm [-1nm=10"%m]

I TSN A TR 6x 10" ' m Bl

W 5. @ ¥ ffrd v #, A a1 wwatify W 39 S W, IR ¥
T farg T oel 9= A 2, W it ftan K 3 @1 39 fag W W 6t e
farat it el war=R A/3 2

B "I H AR = )
W9 TR A T AR ¢ B

¢=2_u-x=2_n-)\=2n
A A
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RO ey =1, + 1, + 2 [}, cos ¢
IR=/+I+2s/l?cos21:=21+2l=4l=K (Rar @) ...(0)

Ch=tl=1)
o geeaR A3 8, T

Faay = 28 A 28
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W 6. 9 & fgfd wam ¥, safaswn st i W F % A1, 650 nm T
520 nm WA F THNI-Y HrITEART 61 T4
(a) 650 nm T ¥ Y TR W AR G Bt i FF RIS AT IW@
Fifs)
) Fa TS ¥ 3T =FATH 0 H F PG Tl A kedt F FRo
& fir Garh (coincide)m%I
Bl fXam &, @ A, = 650 nm = 650 x10"° m
= A, =520nm = 520x10"°m
(a) g TwSHA 51 n=3
g IfeTe A gl TR e @ R

x="2D _ 3, 650x10°°x2m
d d

_3x650x107° x 12
2x10°°

=1.17x103m
(b) AT RS A, & IRV FHHA 1 n &, 7 A, = 520 nm,
SN A, TR & SR (0 + 1) A THHAN 1 H F9 B, el A, = 650nm

D D
nh,==Mn-1)A=
g 25 (i )‘d

nx520x10"2 = (n-1)650x 10~ °
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HYG] 4n=5n-5
oG] n=5

. D oD
T AR x=nx23=5x520x10r i

x=2600§x10‘9m

-9
2600 x 12%10°°
2x10°3

=156x10"3m = 1.56 mm

WY 7. T R vl & 0 W W@ W R G 5 Fi I e a2e
W1 771 ITENT R TE W S AR 600 nm 1 A T WA S e A
g fan e < firr = Frofig <ter 1 Srt? v 1 SrqaEdAiE 4/3 #fw)

T fRan R, s e 9=0.2°
REIW AT A @A D=1m

WH A TR A = 600nm = 600x107° m
mmmﬂﬁ$pw=%

Frofg deré &1 G WA TR W,
e=% ()
[ e'=% ...(ii)
Sk v
m
TP I AR,
O_AM_ 2
6 A uA
8 _ 02x3 4
Far ====2% =015 ep=2
TR (“ 3)

I I A IuERY I@ A @A A R, Do B @ Dt 0.15° R

WS 8. arg A 1T F WHAW (transition) F Y =X Hror 7 &2
(T T YIS = 1.5) |

g1 Ay, Hg =15
A i, FEER DR
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R ¥ Freger,
YIS p = tani,
tani, =1.5
ip =tan' (1.5)
i, = 56° 18’
T 9. 5000 A TS F WHWI T WHAS WIS qag W fed ol 2

Wi T ) T Te S R 82 S W ¥ e 1 % g Wi
oo smafera feRor & g Brii?

B WO &1 R A = 5000A = 5000 x10~ "0 H
(R & TR o gy T TN B I WIS THG A qRReA
5000 A &rfl]

A 5x1077

(o9 Wrafia ware fRor smafy wama fww & awaq §)
AO =1 BO Jmafad o wRmafra fwor @

gora0 A
Zi+ Lr=90°
WA & e Li=Z4r
. 22i=90°

Zi=45°

;AT DT 45° 2

AL 10.39 @ &1 e R 58S A fFmdt 4 mm F AER & gRS adn
400 nm FETRA ¥ T F Y fRr v wfee ®9 | At 21

T fem e, ML a=4mm=4x10"m

e A =400nm=400x10"°m
gy ' hea g

a® _4x107%x4x10"°
400x10°°
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fafaer wesrach

U 1.7 aR & T ¥ Iafaa 6563 A #t H, oA & 15 A &1
SRR (red-shift) BT 21 Tt A T oM W@ AR H 91 F A
Fifsrg

T fea R, H, &t a0 A = 6563A = 6563 x 100 m

AL =15A I3 frmgm
e aR1 Y3 fRRem § w1 ® o dRT A ¥ §R W1 W@ R A SR
T FOTHS

AK:—V&

C
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A 6563
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FoTAd g a8 meffa v @ & a7 et | 7 o <= R

e 12, ot Tream (R wi@) F v = et 3§ v w9 S s
R 2 & Firm faEr1 g1 30 S it afsgaron 3 6t 782 72 o F W
F A1 WA gRI A e 39 el Fgfegd? afs wd, & wew & faam
1 PH-T1 ey WIS 82

&1 A1 I A UHTa  AA v, R AW T A v, B £/ TG & YA DT § 7M
Zr 9 ¥ I9adT D7 gl

[e & e & g & JgeR, 99 FP@ Xy g8 w® nfaa @ ® @@
IHS I & USSP A B B

XY & FIRA v, @ GCF =v, sini ()
XY & IfRA v, 1 GeH=v, sinr (i)
e & I g & ITER,

v, T UCH = v, I 4TH

vysini =v, sinr
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e Yo NI ..(i)
v, sinr
B F fram R,
Sini _ ar .
—_— = ...(IV
sin f l‘lwnler ( )
¥+ (i) 9 (v) ¥,
Vo
2= au"‘lwaler ('-' auw > 1)
4]
Vs, >1
Vv,
Fal Vo>,

@1 3 2 b warer 9 9 ue wemw ¥ e aen fave Wrem d 9 R
TR TR <A & wafrs wRem F fagda R
T T g & ITER, v, <v, S TN F ITH0 R

HSH 13,377 90 I8 F WH 9% € fF a5 1 g wada sk sgadd %
i o fore fope W Anieeles &1 5ot fagr=r <1 S e wedw Of & Femm
(deduce) R i Tae 401 F WY Tt Rt areg 1 RS STl T 2,
g <du & g8, e A <dur it g F TUR A R)
T " P g I wHaw s MM, R r

R W R A P & g § 71 PO =11 W o . v
XY ¥R W Tg Mg T R W I W X y
Td MM, R afoa @ R afk dor xy ~ <

Rerfa 3 7 g 9 7@ Xy o A v o M o Me
PP’ =2rl T4 A JuRufa & M Xy,
X*PY* Wi Bl T WEN F IR, Y Y
T < ® 5 X'y @ Xy Q) wRE o0 T
% <1 3R Bl a@: X°PYY, X7 Py 1 WRIAf
wfafem w1 < Haar gl

AT 14,70 FI Ft 917 il THIIAT I Tha A $S W9IAT SRDI H Gt
e v ?

@) B it WFh,

(ii) = = fam,

(iii) Bra SR/ e R,

(iv) TReA e

(v) T =t Fwrm
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qary f&

(a) Trafq 3 weerer it =Tt e

(b) et AT (W i 91 W) ¥ w9 5§ R R W R
T &2

&
(@) o A 91 Frafg & R ' 8 I3 & anga R & J9ER,
frafq & yora A 9 P FIRe R AR T8 TR T R =@ R
(b) Rz F yHY A qA
(i) W A 9P w® R T A R
(i) TR A R w PRk 7@
(i) T A 1y W AR T8 R g TR A I 1 ® PR wRA R
(SR 79EQ)
(iv) TR W AR } o TR HeR W 9T "ed!
(v) T A e ) Flr T A R Fife Naar &1 3wk R & veie aFwa
R (&Hie 99g 3 Aefaa Sl ’
WE 15, =af ait % snafa feas & fag efer 1 g7 fFrafafaa Q feafadt §
de-w =R .

(i) B fermrerea & o S wifer o A, @@

(i) B if ¥ g Vg faamraean F € w&fs yww F R SeR % g7
fiR=a wy @ frafq ¥ Rafedl § wwanm & @ @i @2 e
FIFTQ = 379 g & o A g freh arem * W T & fog o
feafaat % quia: waam €?

B @f a9 & G /g veIide AW & anavgdar /i 81 o 9w (i) 9
(iiy ®, Hra TN s A IMFS 7R F FRU A JawEns F =R el ma
AA Il @ A Rl § SR waE F g g3 N B §

wafd v ¥ SR aae 3 [ Refygl § sl wwm @it 78 |a @ shar H
ST 1R T g A= A gD ward A B

WE 16. 2R wam #, 600 nm TS F FHN T FA T, Th T TR W
T iR 3 Fvirg g ar {1 A RS & di et g &2

BT 0F9 & RT3 A = 600nm = 600 x 10”2 #H

WWB:O.P:%%rad
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Rerdl ¥ 4 A g0 o= & = 800X 10 ° x 180
0 Olxn

d=344x10"%m
I 3.44x 1074 0 Rl & fa A R

9 17. Fefafaa wi & W e
(2) T T v W o, i 9t <fed A A e AW | FT
forads 2 % T qon A B I wefaw won?

(b)ggﬁmﬁ,mfaﬂaﬁaaéa,mﬂzﬁ%mymmﬁm

) TR A1 | W T Y69 F ° F 5" TR a5 @ ot § @

()%ﬁm%m@mﬁiﬁ@;%?mﬂggﬁ?

(@ 2 Fardf T 10 m S F& fasree SaR gR1 7 @ ¥ =R W E) i =y
3R v [ yFR W T A F HR W S Tt § @ R Rt 3
faend TH-q@ A <@ 76 T T ¥ A9 ¥ S ¥ qwte w5
FER F IR 82

() fortw v, W & e Y@ #§ 1 TR F I | EiE 2
fada YoE (S TN W R U gRe/f a1 a5 % 9/t SR i
i1 ) 39 HHeT 1 H THFRAT 2 Ty o S B e
WS I § iafasai st fafq 71 HE g 3TH U B GHFA &
fTam=Ta: STERTH RS St @1 39 1 S @2

&l
(@ d’'=2d

mmawm%mwm%mwma
m%mﬁm%amﬂﬂ%ﬁm‘él

(b) IR AP Rere A A TR A +9 A ¢ 9 AR wam § afdaRu
A 0 e Rae g1 ST g @1

(c) V19 Y AR I WS IRV F Arf F &) AR R o axg B A %
7 13 WHE g RaE @ R | a9 B8 @R o $ KR 9
faafda 2t € 9o B F I W AUl ARFRU SO wRA ¥
TN TG fag g vsan Y

(d) fAed= & gRe o1 PR Aufya TR F TR B HH B e ARV
TSI TR &g TR A=10""m
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Bt &1 PR d =3m
A_1077

. =4~_N o _B

sme-d 3 10 (=)
0=0
A fFRI Wy o o gae I @

I faemeff s ¥ <@ E U R
fF a7 ¥ ITRA = 1000 Hz

e A=Y =30 _ga3cm
f 1000
N, v @afy 9 T R
sine=ﬁ=ﬁ-011
d 3

78 We & f& 0 fraa B, «ft avif gaxht § aun feemff v R @1 smard &
¥ I B

(e) TP TJ I ASR THA TTA | 9gd 3fF B g, 3 v fFawm
F DI qEE T IE WK B

W 18,2 vefed #t A W HAR TH-TR ¥ 40 km F T W €1 FH W
el 1@, 7o W AR Al feh TR % 50 m IR Y A TR @1 3T e
T4 # SAfawan TorRed T R S AR % 77 e v faada W %
ol T W

B AR & weg IS aEn T8 R e MIQ 9 A fgdT $ =k ¥ 20 km
N 7F T I E W 50 m | e HuR TE R

i e T 2, = 20km = 20x10° m

a=50m
2
a
ZF =T
2
=& - 20%%0 _1250x107*m
Ze 20x10°

I WA TN N AWHTR TeA 0.125 m Bl

T 19.500 nm TR F TF TR WhNI-Yo T Taeht ol W firear @ qen
1 m T RS R IRomR a1 def @ s 1 7 2@ 10 2 fn veen TS @
%Qﬁﬁ 2.5 mm @W%Iﬁﬁﬁmmﬁml

Bl UHY & qRTRe A = 500nm = 500x 1072 m

D=1m,n=1, x=25mm=25x10"%m
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A 20. fr=fafa et & I dfg
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(b) ST 2R Y T 9B ¥ 9 T € 7 Faadr aon saftentor Qe # daar @
o g 1 SR g T w1 R Tk 21 5 g @
o |l TR
&

(a) T HH HAE W S J1eN 1AM SR | ToRdl ® @t Fh-oA eifiem &
7 W fam Raw gen R € Fif$ Direct e @ Wrafid e & 9=
afoaeo g @ o form Rew ¥

(b) TN A YT Uf RN g F ITAAT IR ® T YG AT A
AR AN S AT FRA &

IRy, T y, TGN T T 8, Fa: AT ASH (y, T y, F) FARYO
g & JIgHY Bl 919 AW 9gd 91 9T IR UG ARAYY @) a9
RRAfY TR B awh

YT 21. 0@ il Ry Sef 3 e & i & 56 /o B R S I
{ 39 fAEA (cancellation) ﬁ,ﬁlﬁﬁm W’ﬁﬁmmml
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