SET-3 : WAVE OPTICS

1. According to Huygens' principle, each point on a wavefront acts as a source of:
gIsaed o [HeHId & 3R, oA HT Todeh T6g SHAT H Selall &
(a) Primary wavelets / ITafie aifaee

(b) Secondary wavelets / E"ﬁ?ﬁ?ﬂ? RECIEDIY

(c) Transverse waves / 3-1?:[9?21' agr

(d) Longitudinal waves / 3-1@'3(?1& SEC]

Answer: (b)

2. Huygens’ principle explains:

gIgal-d ol fAeEid THedr ¢

(a) Only reflection / hdel YTddeT

(b) Only refraction / hadl qade

(c) Both reflection and refraction / 9TddisT U 379ddel alal
(d) Polarization / %EI'UT

Answer: (c)

2. Interference of Light / &1l T cafAeHIOT

3. Interference of light supports:

TehTel I STTARIOT ALY T o

(a) Particle nature of light / J&hT_T T &HUT ‘;I?fﬁ T
(b) Wave nature of light / FehT_T T aIaT ‘;IEI‘_?% T
(c) Quantum nature / FaTeH 935% T

(d) None / 15 o1&

Answer: (b)



4. For constructive interference, path difference must be:

T afasor & foIT, 9UraR gl arfev:
(a) na

(b) (n +2)2

(©@n+1)2

CIE=

Answer: (a)

5. Two coherent sources have intensity ratio 4:1. The ratio of maximum to minimum intensity in
interference pattern is:

& Sel-HaeH Hidl T erar H1 eI 4:1 8| SAfAROT Yoot # HR™hdH T eTad
eI &1 37T &
(a)9:1
(b) 3:1
(c) 25:9
(d) 16:1
Answer: (a)
2
Solution: “max — (\/EJF\/E) = (2+1)° 9:1

min (JL-JL)? (2D

3. Young’s Double Slit Experiment / I3T T gfa-f3rdy waer

6. In YDSE, the fringe width is given by:

T & SfA-F3 wAer A, et dierg & S &
(a) 22

(b) 2

(=

() 57

Answer: (a)



7. In YDSE, if the distance between slits is doubled, fringe width:

Sfa-Rrdy T #, af Rt & drg B g Qe a & o, fher e
(a) Doubles / 1T BT SITTafr

(b) Halves / 3TelY I§ SToafY

(c) Remains same / THATT Iga1

(d) Becomes four times / TR J[=AT & SITCafr

Answer: (b)

Explanation: f « %

8. In a YDSE, slits are 0.5 mm apart and screen is 1 m away. If light of wavelength 500 nm is
used, fringe width is:

gfa-fordr s o, Rt 0.5 mmagy 3R 9l 1mgy 1 ARy 500 nm aterded @

Tl 39TeT fohar Srar g, et diss §:

(a) 0.2 mm
(b) 1 mm
(c) 10 mm
(d) 0.5 mm
Answer: (b)

AD 500Xx107°x1 _
m =" "~ =103m=1mm

Calculation: f = — = S ox10=

9. When a thin transparent plate is placed in front of one slit in YDSE, the fringe pattern:

ST9 gfa-3% 3T & v B & A UF gdell IReRft Tele @ A1 g, e dee:
(a) Disappears / IMAT & ST §

(b) Shifts sideways / OT88de T&H$ ST ©

(c) Becomes brighter / THHTT & ST &

(d) Width changes/ﬂ’fglé' el ST §

Answer: (b)




10. Diffraction of light is most pronounced when the slit width is:

12l &l fdadsl gad 3if8e TS giar § o9 BRI &1 disn:
(a) Much larger than wavelength / daTeeEd & ag?r 3 gt

(b) Much smaller than wavelength J aETeET | EIEFT FH 8l

(c) Comparable to wavelength / e & ?:I_,Tvl?-ﬁ'éil' gr

(d) Infinite / 377 &l

Answer: (c)

11. In a single-slit diffraction, the angular width of the central maximum is:

T BT ader &, e 3fease & Hivhy Ear &
(a)2

(b) 2

(c)

(d) >

Answer: (b)

Here a = slit width / fRT & Zis13

12. For a slit of width 'a’, the first minimum in diffraction occurs at sin 8 = A/a. If light of
wavelength 600 nm gives 6 = 30°, slit width is:

'a'?ﬁglé'ﬁ@ﬁ'*ﬁ'ﬁﬂﬁﬂ?‘lﬁﬁwmsinezl/awmgl e 600 nm
AETEET &7 FaTer 0=30°3aT &, ar 2% dr @l &

(a) 1200 nm
(b) 600 nm
(c) 0.6 mm
(d) 1.2 um

Answer: (a)

A= 0 _ 9% _ 1200 nm

sin@  sin30° 0.5

Calculation: a =



13. Polarization is a property of:

T Rredr S ¥

(a) Only transverse waves / shael TAEA awan fr

(b) Only longitudinal waves / Hdol Hﬂﬁﬂﬁ' SECI ]

(c) Both transverse and Iongitudinal/3—]7:|"§|¢21 g Hﬂ?{iﬁ' G
(d) None / IS T8

Answer: (a)

14. Brewster's angle i,, is related to refractive index y as:
SE AT i, Idclelieh 1 H T YR HTT &

(a) u = sin i,

(b) u = cos i,
(c)u =tan i,
(d) u = cot i,
Answer: (c)

15. If Brewster’s angle for a medium is 60°, its refractive index is:

It fardll ATeTA & AT SEeX AT 60° 8, af 38HT HITdATS o
(a) V3

1
(b)ﬁ

@2

(d) 1.5
Answer: (a)
Calculation: i = tan i, = tan 60° = V3

16. A polaroid sheet is used to:

Arerigs 2fie &1 39ter fRar S &

(a) Produce polarized Iight/%ﬁ?f Il 3cUeo] el & [T

(b) Analyze polarized Iight/%ﬁ?f TehIel T AT T & foiw
(c) Both (a) and (b) / (a) 3T (b) ¥t



(d) Produce interference / SITdeOT 3cTee el & folU

Answer: (c)

17. Resolving power of a telescope increases with:
oIl 1 Tt &THAT T &

(a) Decreasing aperture/U’CFfIT HH P

(b) Increasing wavelength / AEEET Sl O

(c) Increasing aperture / TqUX dol &

(d) Both (a) and (b) / (a) 3T (b) 1T

Answer: (c)

18. The limit of resolution of a microscope is given by:

gercdt i1 fastest dar & Sl &

1.224
(a) ===
A
(b) 2usin 6
2usin 6
(c)—;
A

(d) usin 6
Answer: (b)

19. Two slits are 1 mm apart and screen is 2 m away. Second bright fringe is 2 mm from central
maximum. Wavelength of light is:

E‘T@W1mm33%3-ﬁ?qa‘f2m€gglWmmmmﬁmeQ%I
Th1T HI AT g

(a) 500 nm
(b) 250 nm
(c) 1000 nm
(d) 750 nm

Answer: (a)

Solution: For nth bright fringe: x,, = nab

d
2x 1073 =2*2 5 3 —500x10™%m

" 1x10-3



20. In a diffraction pattern, slit width is 0.2 mm and wavelength is 500 nm. Angular width of
central maximum is:

faader teat & B8 & s 0.2 mm E 3R dEEEd 500 nm &1 FET 3ASE F=T

FofT faear g

(a) 0.005 rad
(b) 0.0025 rad
(c)0.01rad
(d) 0.02 rad

Answer: (a)

. . 21 2x500x107° -
Calculation: Angular width == = % =5x%x10"3rad
a 0.2x10

21. The condition for destructive interference is path difference =

faarelr csafasor & fow guiay =
(a) na

(b) (2n + )3

(%

(d)(n+ 1A

Answer: (b)

22. In interference, two waves must be:
IfAeOT H, & d@T gl aifgu:

(a) Coherent/W—ﬁG’c{fI

(b) Incoherent/m

(c) Of different frequencies / B GG Hﬁﬁ'&T $r
(d) Of different amplitudes / fPeeT 3TATAT Y

Answer: (a)

23. When light travels from rarer to denser medium, its wavelength:

IS YRl AT O ool ATEIH H ST &, SHhT dEee:;



(a) Increases / &l &

(b) Decreases / TedT &

(c) Remains same / GHTT TEal &

(d) Becomes infinite / 3/57d & SITdT &

Answer: (b)

24. In YDSE, if white light is used:
efa-I3ry gaier &, 3fe 2aa gehrer 3gAer fRar S

(a) Only central fringe is white / shdol Feig Thar edd gl
(b) All fringes are white / T3 ot 2ad gi9fT

(c) No fringes form/aﬁg' I RGHECGEL

(d) Colored fringes form / B e =19

Answer: (a)

25. Diffraction effects are more noticeable for:

faadsr werma 3ifRs g S AT @ &
(a) Sound waves / gl e & fow

(b) Light waves / Tl aiall & foIT

(c) Radio waves / I3aT d@m & fow

(d) Both () and (c) / (a) 3R (c) A=At

Answer: (d) (because their wavelengths are larger)

26. Polaroid glasses reduce glare because reflected light is:

GIeRIIS IR THMEIY HH I § FAifdh qdidd Femrer gdr &
(a) Unpolarized /Hﬁgﬁﬁ

(b) Partially polarized / 3T &9 & %ﬁﬁ

(c) Completely polarized /Q'\Uﬁ?r: igi%?-r



(d) None / 15 o1&

Answer: (b)

27. Rayleigh criterion for resolution states that two point sources are just resolved when:

Rifiest ¥ T 3 Ads o § B o Rig @ as e R o wR § o
(a) Central maxima coincide / $erg 3fease fAed %}

(b) Central maximum of one coincides with first minimum of other / Teh T Forg 3fcase
G & v METSe & e &

(c) Their separation is maximum /3T &g 3Terana A¥add &r

(d) None / 1§ g

Answer: (b)

28. In YDSE, if d is doubled and D is halved, fringe width B becomes:

afa-ory waer #, afy d Qe 3R D 3w A R S, B Alsrs par e #:
(a) Same / HHTA

(b) Half / 3TefY

(c) One-fourth /W—ﬂ’fﬂ'lé’

(d) Double/aﬁ?;l?-ﬁ

Answer: (c)

Reason:ﬁoc%,sonew[3=oldﬁx12£:§

29. A Young's experiment uses light of wavelength 6000 A. Fringe width is 2 mm. If entire
apparatus is immersed in water (u=4/3), new fringe width is:

I3 YART H 6000 A AL T Y1l 3uArer fhar arar &1 fher @iss 2 mm g1 afe
TR 3URIOT IT=AT (u=4/3) H ST ST, 75 fhot =isTS 8

(a) 1.5 mm
(b) 2 mm
(c) 2.67 mm
(d) 3 mm



Answer: (a)
Explanation: In water, \' = A/y, so B' = B/u=2/(4/3) = 1.5 mm

30. For a diffraction grating, the condition for principal maxima is:
Rradier AT & v, e 3fease & o &

(a) d sinB =nA

(b) d sinB = (n+%)A

(c) asin@=nA

(d) (a+b) sinB = nA

Answer: (a) (d = grating element / arear 37GIqd)

31. A single slit of width 0.1 mm is illuminated by light of A=600 nm. Angular separation of first
two minima is:

0.1 mm ASTS & Tarel BT T A=600 nm FhIT F THITAT AT ST &1 I8t ar
fAfFTsel 1 i g §:

(a) 0.006 rad

(b) 0.012 rad

(c) 0.018 rad

(d) 0.024 rad

Answer: (b)

Solution: First min at ©6,=A/a, second at 6,=2\/a, so separation =A/a = 6x1077 / 10~* = 0.006 rad x
2? Actually: 6,=sin”'(A/a)~\/a=0.006, 8,~2)\/a=0.012, so A6=0.012 rad.

32. Which phenomenon does NOT support wave theory?
et W TeaAT e Aeuid &1 FASH T HLAr?
(a) Interference / ST TdepIOT

(b) Diffraction / faader

(c) Photoelectric effect / WQT—%’{{E PEIG)

(d) Polarization / %EI'UT

Answer: (c)



33. Two coherent sources have phase difference n. At a point where path difference is A/2,
intensity will be:

al Shell-HecH Hial & o HolleR ngl Toh &g W STgl g A/2 8, cferelr gra:
(a) Maximum / 31f8&dsd

(b) Minimum / &gsTdH

(c) In between / S T

(d) Zero / [T

Answer: (a)
Explanation: Net phase difference = mt (initial) + it (due to A/2 path) = 2t = constructive.

34. Doppler effect in light shows:
YeRTel H SicoR YATT g2ATdr §:

(a) Wave nature / a33T ‘;IEI‘_?%
(b) Particle nature / 0T Yehfd
(c) Both / &Il

(d) None / I$ g

Answer: (a)

35. For normal incidence, Brewster's angle is:
dF AT & T, FER T

(a) 0°

(b) 45°

(c) 90°

(d) Depends on u/ p X A3

Answer: (a)

36. Polarized light can be produced by:
AT UhIel 3cUoet fohaT ST FehTT &:

(a) Reflection / TRTacisT GaRT



(b) Scattering / YehIoTeT CaRT
(c) Double refraction / &fa-3T9ade SaRT
(d) All of these / & T

Answer: (d)

37. In YDSE, 10 fringes occupy 2 cm on screen at distance 1 m. If A=500 nm, slit separation is:

fa-fory 9T #, 10 el 1maT g€ W 2 cm BT &1 & A=500 nm, BT qrerentoT &:
(a) 0.25 mm

(b) 0.5 mm

(c) 0.75 mm

(d) 1 mm

Answer: (a)

Solution: Fringe width B =2 cm/10=0.2 cm = 2x1073 m

B=AD/d - d =AD/B = (500x107°x1)/(2x1073) = 2.5x10™* m = 0.25 mm

38. Resolving power of human eye is about:
AlTT 3@ I ARG &THAAT STITHT g
(a) 1’ (1 minute of arc) / 1’ (1 A9 fH=IC)
(b) 1°

(c) 1” (1 second of arc) / 1" (1 TTT HH3)

(d) 10
Answer: (a)

39. A grating has 5000 lines/cm. Its grating element is:
T AfEIT F 5000 @IV/cm &1 3T Afder 3@dq &
(@) 2x10™*cm

(b) 2x10™* m

(c) 2x10™® m

(d) 5%10™° m

Answer: (c)

Calculation: d = 1/(5000) cm = 2x10™* cm = 2x10® m



40. A soap film appears bright when its thickness t satisfies:

AT $T fhedm goehlel @ § S @l Al t HISC Fchl &
(a) 2ut = nA

(b) 2ut = (n+%)A

(c) ut=nA

(d) pt = (n+%)A

Answer: (a) (for reflected light, constructive when path diff = nA)

41. In diffraction, intensity of secondary maxima compared to central maximum is:
faader &, gfacdge sfeaset i digar s 3fease & Jorem #:
(a) Same / HHTA

(b) Much Iess/agﬁ SH
(c) More / 318
(d) Zero / [T

Answer: (b)

42. In a plane polarized light, the vibrations are:
FHATS Yfad JehIT H, FUT 8 &

(a) In all directions / THT feem3i &

(b) In one direction only / hdel T feom #

(c) Random /W
(d) CircuIar/Ej_?l'IEI'TlT

Answer: (b)

43. For a given aperture, resolving power is proportional to:

feT a1 TR & foU, fadies &THdT FARTUT g 8
(a) A

(b) 1/A

(c) A2



(d) vA
Answer: (b)

44. In a biprism experiment, distance between virtual sources is 2 mm and screen is 1 m away. If
wavelength is 600 nm, fringe width is:

mﬁmﬁ,wﬂ@ma?@ﬂﬁE@'me%}ﬁTﬁlmEg%I T aeeed
600 nm g, het dlsIs &:

(a) 0.3 mm

(b) 0.6 mm

(c) 1.2 mm

(d) 2.4 mm

Answer: (a)

Calculation: B = AD/d = (600x107°%x1)/(2x1073) = 3x10™* m = 0.3 mm

45. Which color light has maximum resolving power in a microscope?
geAcel & o W1 & yehrer dr fades atAar s gidr 82
(a) Red / ©Tel

(b) Yellow / 9reIT

(c) Blue / airelT

(d) Green /8T

Answer: (c) (shorter A means higher resolving power)

46. Two waves have intensities | and 4l. Maximum intensity when they interfere is:

ar a@ & digard 131 4181 9 3 IfAHor A & ar JA®eaH Ngar g
(a) 51

(b) 9l

(c) 3l

(d) 25l

Answer: (b)

Calculation: |_max = (VI + V(41))? = (1+2)? | = 9l




47. A light wave of amplitude A has intensity I. If amplitude becomes 3A, intensity becomes:

JTATH AT YhIRT T I digdar 181 IS 3MAH 3A QT STam g, digdm & St ©:
(a) 31

(b) 9l

(c)1/3

(d) 1/9

Answer: (b) (I ccA?)

48. A polarizer and analyzer have their axes at 60°. If intensity of unpolarized incident light is lo,
intensity transmitted is:

T Y AR favewsd Hi gRAT 60° W &1 Al 3regfad Imafad geprer r oferelm 1o,
ar gaia dgar &

(a) lo/2

(b) lo/4

(c) 10/8

(d) 310/8

Answer: (c)

Explanation: Through polarizer: |, = 1o/2. Through analyzer: I, = |1 cos?60° = (lo/2)%(1/2)? = 1o/8.

49. A diffraction grating produces brightest first order at 30° for A=600 nm. Number of lines per
cmis:

T Taadel ATET A=600 nm & foIT 30° W T8 THAGIG! TUH Fife Icdeed HIAl g
gfd cm @13 T FE&ar %:

(a) 8333

(b) 4166

(c) 2083

(d) 1041

Answer: (a)

Solution: d sin® = n\ = d = (1x600x107°)/sin30° = 1.2x107® m = 1.2x10™* cm. Lines/cm = 1/d(in
cm) =1/(1.2x107%) = 8333

50. If two sources are coherent, they must have:

Ifg ar did SHell-HacYy §, 3aTH gl ATfgU:



(a) Same frequency / JHTT 3-113"_%

(b) Constant phase difference / IGEGECTCIES
(c) Same amplitude / GHTT JTATH

(d) Both (a) and (b) / (a) 3T (b) At

Answer: (d)

Answer Key Summary / 3t iﬁﬁ IR

1-b, 2-c, 3-b, 4-3, 5-3, 6-a, 7-b, 8-b, 9-b, 10-c,

11-b, 12-a, 13-3, 14-c, 15-a, 16-c, 17-c, 18-b, 19-3, 20-3,
21-b, 22-a, 23-b, 24-a, 25-d, 26-b, 27-b, 28-c, 29-a, 30-a,
31-b, 32-c, 33-a, 34-a, 35-a, 36-d, 37-a, 38-a, 39-c, 40-3,
41-b, 42-b, 43-b, 44-a, 45-c, 46-b, 47-b, 48-c, 49-a, 50-d



