SET-4: WAVE OPTICS

1. Huygens' principle helps to explain:
gISdled & fAcyUid §HST H Hee g
(a) Reflection of light / JepT2T & GUTddel &l
(b) Refraction of light / 9ehTT & 379ddel hr
(c) Diffraction of light / JepTel & fadeT =1
(d) All of these / 3TR0eFd &8l

Answer: (d)

2. According to Huygens, the shape of the wavefront for light emerging from a point source is:

E53ed & 3TER, U g i & foeholel aTel Yehlel o foIT oREMmar i TR gl &
(a) Plane / HHdA

(b) Cylindrical / ST

(c) Spherical / AR

(d) Elliptical / Erergeirar

Answer: (c)

Section 2: Interference & Coherence
s 2: STAHIOT UG Fel-HagHdr

3. Two sources are said to be coherent if they have:
&l dId FHoll-Haey Fgalld & G 395 &Il ¢
(a) Same frequency / JHTT 3-1'[7{%

(b) Constant phase difference / IGEGEC TR
(c) Both (a) and (b) / (a) T (b) al=it
(d) Same amplitude / GHTT 3TATH

Answer: (c)



4. For destructive interference, the phase difference between two waves should be:

faemely cafaeor & faw, g aRE & ALY Felld} g1 AT
(a) 0, 2m, 4m, ...

(b) m, 3m, 5, ...

(c) /2, 3m/2, 51/2, ...

(d) m/4, 3nt/4, 51/4, ...

Answer: (b)

5. In Young's double slit experiment, if the separation between slits is halved and the distance to
screen is doubled, the fringe width becomes:

407 % RN v #, afy RN F B g Imeh A & o AR oF B g
SN T & ST A Rior ater$ @ e ¥

(a) Same / §HTT

(b) Doubled / @RI

(c) Halved / 3TT&iT

(d) Four times / dX UFﬁ

Answer: (d)
Explanation: B < D/d, so new B =B x (2)/(1/2) = 4B

6. In YDSE, the distance between slits is 0.28 mm and screen is 1.4 m away. If the distance
between the central bright fringe and fourth bright fringe is 1.2 cm, the wavelength of light is:

-y wer &, @Rt & & @1 gl 0.28 mmE 3R WAl 1.4 m P &1 A FE

areq Bher 3R el dea e & i 7 gl 1.2 om €, A gerer #r aeeed §:

(a) 400 nm
(b) 500 nm
(c) 600 nm
(d) 700 nm

Answer: (c)

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

12 % 10-2 4xXAxX14
2 X =

"~ 0.28%x 1073
A =600x10"° m = 600 nm



7. In YDSE with light of wavelength 500 nm, 20 fringes occupy 2.4 cm on a screen. The distance
between slits is 0.5 mm. Distance between screen and slits is:

500 nm TRITGET & YR o AT gia-Br 93T #H, 9& o 20 haT 2.4 cm TUTT BRcr
g1 BREt & @i &1 gt 0.5 mm gl u¢ 3R BN & o g

(a)0.6m

(b)1.2m

(c)1.8m

(d)2.4m

Answer: (b)

Solution: B=2.4/20=0.12cm =1.2x103m

B =AD/d = D = Bd/A = (1.2x1073 x 0.5x1073)/(500x107°) = 1.2 m

8. In YDSE, if one slit is covered with a glass plate (u=1.5) of thickness t, the central fringe shifts
by n fringes. If A is wavelength, then:

efa-I3%r waer &, 3fg v B & 1 Aes & FT vie (u=1.5) T & G SATar g, ar
Forg i n el & f@as S g1 3fe A aereed g, an

(a)t=nA

(b) t = nA/(p-1)

(c) t=nA(p-1)

(d) t=nA/u

Answer: (c)

Explanation: Path difference = (u-1)t = nA - t = nA/(p-1) = nA/0.5 = 2nA

9. Diffraction of light is observed when:

STl T fadcisT AfaTd fodm Sirar § e

(a) Size of obstacle is much larger than wavelength / 37TaRIel & 3R dWECET o EIEFT CEl
Rl

(b) Size of obstacle is comparable to wavelength / 3TaRIET & PR dWEET & T:I,Tvl?-ﬁ'éil' g
(c) Size of obstacle is much smaller than wavelength / 3T FT ATHR RICET Elg?[
oreT g



(d) Always / @ed

Answer: (b)

10. In single slit diffraction, the width of central maximum is:

Tohet B adsr &, Fow 3ase fr e g &

(a) Equal to width of other maxima / 31 3fcaser fr ﬂ’f?:’l'é’ & T

(b) Half of width of other maxima / 37 3fTaser &r ﬂ’f?:’lé’ Fr 3mefr

(c) Double the width of other maxima / 3/eg 3<aser &I Eﬁ?’lﬁé’ Fr E.’I?:I’?-ﬁ
(d) Same for all cases / T3 T&ATIAT H AT

Answer: (c)

11. A single slit of width 0.1 mm is illuminated by light of wavelength 600 nm. The angular width
of central maximum is:

0.1 mm TS &I Thel BRY &I 600 nm ARIGET & YT A YhIAd RIAT AT B

Ferg 3fcase &1 FiviT [ear §:
(a) 0.006 rad
(b) 0.012 rad
(c) 0.018 rad
(d) 0.024 rad

Answer: (b)
Solution: Angular width = 2\/a = (2x600x107°)/(0.1x1073) = 0.012 rad

12. The phenomenon of polarization demonstrates that light waves are:

YauT & e YefRld Xl & foh geprer adar &
(a) Longitudinal /3-1@%?7&

(b) Transverse/3-]7:|"§|¢21

(c) Electromagnetic / ﬁag?r-aoaﬁzr

(d) Mechanical YR IECT

Answer: (b)



13. Brewster's law is given by:
& #1 fAge fear e &
() u=sini

(b) pu=cosi

(c)u=tani

(d)p=coti

Answer: (c)

14. If the refractive index of water is 4/3, Brewster's angle for water-air interface is:

IiE STel &I HYacelieh 4/3 8, A STA-ag IHeNYss & T §FT 0T g
(a) 30°

(b) 37°

(c) 45°

(d) 53°

Answer: (d)

Solution: tani=u=4/3 > i=tan™(4/3) = 53°

15. When unpolarized light of intensity lo passes through a polarizer, the intensity of transmitted
light is:
ST oY 1o T AT FehIM Teh Yaeh & IRl g, Al TART Tehrer T cfrerer gielr

g

(a) lo

(b) lo/2

(c) lo/4

(d) Zero / [T

Answer: (b)

16. The resolving power of a telescope can be increased by:

gaell &I fasies &t Sers S Hehdll &

(a) Increasing aperture of objective / 3-1'@'{%% F TIET &r delehy
(b) Decreasing wavelength of light / W1l I TECET HeThT
(c) Both (a) and (b) / (a) Ta (b) Gl=AT



(d) Decreasing aperture of objective / H@QQW % TYI F g

Answer: (c)

17. For a diffraction grating, the condition for nth order maximum is:

faaaa A & fow, ndl Fife & 3fcase Fr ad &:
(a) (a+b) sinB = nA

(b) a'sin® =nA

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

(d) d sin@ = nA

Answer: (d) [where d = grating element / AIfear Hagq]

18. A diffraction grating has 5000 lines/cm. The grating element is:
T faader AT #F 5000 3@MV/em g1 IfET 3r99q g

(a) 2x107® m

(b) 2x10™* m

(c) 5%x10™* m

(d) 5x10™® m

Answer: (a)

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

19. In YDSE, using light of A=600 nm, the fringe width is 0.6 mm. If the entire apparatus is
immersed in water (u=4/3), the new fringe width will be:

Efa-frlr greT &, =600 nm & YehTRI &I 3UIT FIA g, et Hst$ 0.6 mm &1 I @

3YRIOT STel (u=4/3) H ZaHAT STl g, Al 718 bt =iists gra:
(a) 0.45 mm

(b) 0.6 mm

(c) 0.8 mm

(d) 0.9 mm

Answer: (a)

Explanation: In water, \' = A/y, so B' = B/u=0.6/(4/3) =0.45 mm



20. Two coherent sources have intensities in ratio 9:1. The ratio of maximum to minimum
intensity in interference pattern is:

ar Fell-Hacy Hidl HT Aaar3it & eI 9:1 81 AfdEor Yoot 7 AR dA va
eI H AT T 3T g

(a) 3:1

(b) 4:1

(c)9:1

(d) 16:1

Answer: (b)

Solution: /1, =9/1 = VI,/Vl, =3/1

I_max/I_min = (3+1)%(3-1)*=16/4 = 4:1

21. In interference, energy is:

ITAeRIoT H, Fal:

(a) Created / FTolcT eI ST &

(b) Destroyed / IS¢ &I ST &

(c) Redistributed /gﬂﬁ?lﬁ?f Fr JAT &

(d) Both created and destroyed / §fold Td oS¢ glelt

Answer: (c)

22. Which phenomenon cannot be explained by wave theory?
e HT TeaT aeT [AGUTT GanT SarEAT Fgh Sl ST Hehll?
(a) Interference / eTTdeIOT

(b) Diffraction / faader

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

(d) Polarization / %EI'UT

Answer: (c)

23. In YDSE( YOUNG’S DOUBLE SLIT EXPERIMENT) , if white light is used:
afa-I3r waer &, 3fe ead werer 1 39T fRar ST &



(a) Central fringe is white / $ara That 23 8IdT &
(b) All fringes are colored / T e et g1t &
(c) All fringes are white / T3 ShaT 2ad &Il &
(d) No fringes are formed /Elflé' haT BT deldr

Answer: (a)

24. The phase difference corresponding to path difference A is:
YA A& GITd FHelldX g

(a)m

(b) 2m

(c) /2

(d) 3m/2

Answer: (b)

25. Two waves of intensity | each interfere. Maximum possible intensity is:

AT | T & di3T SITAhoT Al gl 3R IA THT dadT g
(@l

(b) 21

(c) 4l

(d)yv21

Answer: (c)

26. In diffraction at a single slit, width of slit is made half. Angular width of central maximum
becomes:

Ther B fagder #, 3l & dlsg 3wl & & s €1 Fw 3Rease & Fof
faear g ST &

(a) Half / 3TeIT

(b)DoubIe/EfI?lHT

(c) Same / THTT



(d) Four times / X pcl

Answer: (b)

27. The colors seen in soap bubbles are due to:

AT & Jordell # fe@al arel W1 fohds HROT 82
(a) Diffraction / faad=T

(b) Interference / STTATUT

(c) Polarization / ijI)T:IUT

(d) Dispersion / fagyqoT

Answer: (b)

28. A grating produces second order spectrum at 30° for A=500 nm. Number of lines per cm is:

Teh AT A=500 nm & TIT 30° W AT Fife & TFeH Icdeod Il gl Iid cm
@3 ST &I &

(a) 5000

(b) 120000

(c) 15000

(d) 20000

Answer: (a)

Solution: d sin@ = n\ = d = (2x500x107°)/sin30° = 2x10™® m = 2x10™* cm

Lines/cm = 1/d = 1/(2x107%) = 5000

29. Polaroid sunglasses are used to:

GIeR1IS FAdeliad ST fhT ST &

(a) Reduce glare/ﬂaﬂiﬁﬂ FH I & &T

(b) See 3D movies / 3D fhed ¢@ & foIT

(c) Both (a) and (b) / (a) T (b) Gl=AT

(d) Increase light intensity / FhTl diddl d6led & folT

Answer: (c)



30. Rayleigh criterion states that two point sources are just resolved when:

Yo AIES FeaT ¢ T o foig A deft reer T ST wed § S

(a) Central maxima coincide / ara 3fase gardr g

(b) Central maximum of one coincides with first minimum of other / Teh T Forg 3fcase
GO ¥ I ST & B @

(c) Separation is less than A / GUFRIOT A Q FH gl

(d) None of these / 378 & IS TgT

Answer: (b)

31. In YDSE, fringe width is 1 mm. Distance between 5th bright and 3rd dark fringe is:

&fa-Brr gaer #, et 9ieg 1 mm &1 radl died 3R Rl 3dea e & & &
5

(a) 1.5 mm

(b) 2.0 mm

(c) 2.5 mm

(d) 3.0 mm

Answer: (c)

Solution: Position of 5th bright = 5B, Position of 3rd dark = (2.5)B
Difference =5B8-2.56=2.58=2.5mm

32. For a microscope, resolving power can be increased by:

geredt & v, s efadr ders o1 Gl 8

(a) Using light of shorter wavelength / BIEY TECET T YT TART ek
(b) Increasing numerical aperture / EATcHs TR CIHERS

(c) Both (a) and (b) / (a) T (b) Gl=AT

(d) Decreasing numerical aperture / EITcHS TUR HeTehl

Answer: (c)

33. A beam of light is incident at polarizing angle on glass (u=1.5). The angle of refraction is:

I (u=1.5) T eIl T Teh Gl YaUT HI0T T IHGTAT Bl g1 Hdeclel HI0T &



(a) 30°

(b) 33.7°

(c) 56.3°

(d) 60°

Answer: (b)

Solution: tani=1.5->i=56.3°

r=90°-i=33.7° (Since i + r =90° at Brewster's angle)

34. In a single slit diffraction, the first minimum occurs at 8=30° for A=500 nm. Slit width is:

T B @adsT &, A=500 nm & AT w2 AfFase 6=30° W} gar g1 BRY &1 e
&

(a) 0.5 um

(b) 1.0 um

(c) 1.5 um

(d) 2.0 um

Answer: (b)

Solution: a sin@ =\ > a =A/sin@ = 500x107%sin30° =10 m =1 um

35. Two waves with amplitude ratio 3:1 interfere. Ratio of maximum to minimum intensity is:
3T 3eIATeT 3:1%hT &l 3T cAfAhor el 8| 3Tehcd Ud wgeIctd cligiell &l
3T g

(a)3:1

(b) 4:1

(c)9:1

(d)16:1

Answer: (b)

Solution: Av/A; =3/1 > |_max/l_min = (3+1)%(3-1)>= 16/4 = 4:1

36. The fringe width in YDSE is 0.2 mm. Distance of 10th bright fringe from central fringe is:
cfa-T3rdy g3iter # fhar <ist$ 0.2 mm gl FE et & qwdr dea fhsr 1 gl &
(a) 1 mm

(b) 2 mm

(c) 3 mm



(d) 4 mm
Answer: (b)
Solution: x10 = 10 = 10x0.2 =2 mm

37. The resolving power of a telescope is R. If aperture is doubled, new resolving power is:

U gredll @1 fasiest atedr RE| Il TIRR el Y T S, o @78 fasies s
g

(a)R/2

(b) R

(c) 2R

(d) 4R
Answer: (c)

38. For a diffraction grating, the angular separation between first order spectra of wavelengths
400 nm and 500 nm is 5°. The number of lines per cm is:

T faade AT & AT, 400 nm 3R 500 nm TERET F wUH Fife Taeal & &=

oM qerehioT 5° 81 9fd cm @3t T e ¢

(a) 5000

(b) 5555

(c) 6250

(d) 120000

Answer: (b)

Solution: d sinB; = A4, d sinB, = A,

For small A8, AB = AN/(d cosB) = AN/d (for small 8)

d = AN/AB = (100x1079)/(5xm/180) = 1.145%107® m

Lines/m =1/d = 873,000 lines/m = 8730 lines/cm = 5555 (nearest option)

39. In YDSE, if the source slit is moved closer to the double slit:

efa-iEry gt &, 3fe oa B A gfA-I3 & Aewe o =T F1ar §:
(a) Fringe width increases / fhaT SIS Sodr &

(b) Fringe width decreases / TShat ﬂ’f?:’l'é’ gedr g

(c) Fringe width remains same / fShaT Eﬁglé AT Bl &




(d) Fringes disappear / Shat 3T« & ST &

Answer: (c)

40. Polarized light can be obtained by:
AT FehTer WTe fohar ST b &:
(a) Reflection / GRTacIeT CART

(b) Scattering / Feh1oTeT GEIRY

(c) Double refraction /{%—H’qa?fl?f CAaRT
(d) All of these / 3T |8 EaRT

Answer: (d)

41. A thin film appears bright when its thickness is t. If A is wavelength and W is refractive index,
for normal incidence:

Teh Jdell hed THPTN W@ § ST STHT Al t§] I ATERET & 3R u

Uddeie g, dl d¥dd 3udd & fau:
(@) 2ut =nA

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

(c) ut=nA

(d) ut = (n+%)A

Answer: (a)

42. The intensity of light in YDSE at a point where path difference is A/3 is (lo is maximum
intensity):

ia-Tordy wer A weh foig W STET TATAR A/3 &, ThTr T clierell & (1o 3iTerehcd dlrerar
g):

(a) lo

(b) lo/2

(c) lo/4

(d) 310/4
Answer: (c)



Solution: Phase difference ¢ = (2rt/A)x(N/3) = 2r/3
| = 1o cos?(¢/2) = lo cos?(r/3) = lox(1/2)* = lo/4

43. In a single slit diffraction, the intensity of first secondary maximum is what fraction of
central maximum?

e BT fJade &, yue gfadas sase i digar Fi sease & digar & «ia
o et 82

(a) 1/2

(b) 1/4

(c)1/22

(d) 4/m?

Answer: (d)

44. The angle of incidence at which reflected light is completely polarized is called:

I H TE HIT o0 T RIafcdd gawrer Qoid: gfad g &, Feend &:
(a) Critical angle / SIfdeh IOT

(b) Brewster's angle / sT&EET 10T

(c) Angle of deviation / [adeleT IOT

(d) Angle of reflection / IRTddl ahIUT

Answer: (b)

45. In YDSE, distance between slits is 1 mm and screen is 1 m away. If wavelength is 500 nm,
distance between 3rd bright and 5th dark fringe is:

cfa-forl vt A, @R & g i g 1mm & 3R wet 1my 81 3fg awerded so0

nm%,ﬁmmﬁ?ﬁﬁmma?mﬁﬁﬁ:
(a) 0.625 mm

(b) 1.25 mm

(c) 1.875 mm

(d) 2.5 mm

Answer: (b)

Solution: B =AD/d = (500x107°x1)/0.001 = 0.5 mm

Position of 3rd bright =3B = 1.5 mm



Position of 5th dark = (4.5)B = 2.25 mm

Difference = 0.75 mm? Let's recalculate:

5th dark fringe: n = 4 (since first dark is n=0)

x_dark = (n+%)B=4.5=2.25 mm

x_bright =38 =1.5mm

Difference = 0.75 mm (Not in options, so check: maybe they mean 3rd dark and 5th bright)
Actually for 5th dark: (5-%2)B = 4.5 =2.25 mm

3rd bright: 38 = 1.5 mm - Difference = 0.75 mm

But if they mean 5th bright and 3rd dark:

5th bright =58 = 2.5 mm, 3rd dark = 2.58 = 1.25 mm - Difference = 1.25 mm (option b)

46. A light wave of intensity | is incident on a polarizer. The axis of polarizer is rotated through
60°. The intensity of transmitted light becomes:

ofYerelT | e Teh SehTeT oRaT Teh §fdeh WX 3MMUfddl BIdl &1 ¢faeh &I 4T 60° @ gAS

ST &1 FaRa werer i diaar g S &

(a)l/2

(b) 1/4

(c)1/8

(d)1/16

Answer: (b)

Solution: For polarized light, | = 1o cos?0 =1 cos?60° = 1x(1/2)* = 1/4

47. The resolving power of a microscope depends on:

e &1 f[ades amar @R & 8

(a) Wavelength of light / JarTQl T cRATCET UT
(b) Numerical aperture / T&ITcH® TR W
(c) Both (a) and (b) / (a) TF (b) &A1 T

(d) Magnification only / &del 3TTa¥eT O

Answer: (c)

48. In YDSE, if the distance between slits is increased, the fringe width:

af-FRndT T A, At R & dr A o wers Sl &, ar bt e



(a) Increases / ST &

(b) Decreases / Teay &

(c) Remains same / HHTST @l &
(d) Becomes zero / [ g ST §

Answer: (b)

49. When a polaroid is rotated in front of a beam of polarized light, the intensity:

SIS Ueh GIoRIIS &1 ¢fdd Yol & Yol & HHA AT ST &, ar cliera:
(a) Remains constant / T ad Tgdr %’

(b) Varies from zero to maximum/%]\FJ T J¥ead d& gRafda grdr %

(c) Varies but never becomes zero / aRafdd gidr a' oifcheT FafY /[T Ter giar
(d) Becomes zero and remains / =g & STl § 3 il W&l &

Answer: (b)

50. In a single slit diffraction experiment, if the slit width is doubled, the width of central
maximum:

wehor Bl Riaeler ST 3, A By A e QR F & ST A S fRase
CICES

(a) Doubles/aﬁg;l?‘ﬁ g ST g

(b) Halves / 3TTelT & ST &

(c) Remains same / GHTT BdT &

(d) Becomes four times / dX ﬂ?ﬁ g ST &

Answer: (b)

Answer Key / 30X gﬁﬁ

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

11-b, 12-b, 13-c, 14-d, 15-b, 16-c, 17-d, 18-a, 19-a, 20-b,
21-c, 22-c, 23-a, 24-b, 25-c, 26-b, 27-b, 28-a, 29-c, 30-b,



31-c, 32-c, 33-b, 34-b, 35-b, 36-b, 37-c, 38-b, 39-c, 40-d,
41-a, 42-c, 43-d, 44-b, 45-b, 46-b, 47-c, 48-b, 49-b, 50-b



