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CHAPTER- 10  



ZIET MYSURU-SSM PHYSICS-XII-2026-27 117 

 

MULTIPLE CHOICE QUESTIONS(1-20) 

1.  In Young’s double slit experiment, the two slits act as coherent sources of equal amplitude 
‘a’ and of wavelength λ. In other experiment with the same set up, the two slits are sources of 
equal amplitude ‘a’ and wavelength λ , but are incoherent. The ratio of intensity of light at the 
mid point of the screen in the first case to that in the second case is 
 (a) 2:1    (b) 1:2                  (c) 3:4              (d) 4:3 
2. The maximum number of possible interference maxima for slit separation equal to 
twice the wavelength in Young’s double slit experiment is 

 (a)ϙinfiniteϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙ           (b)ϙfiveϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙ(c)ϙthreeϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙ(d)ϙzero 

3. Young’sϙdoubleϙslitϙexperimentϙisϙfirstϙperformedϙinϙairϙandϙthenϙinϙaϙmediumϙotherϙthanϙ
air. It is found that 8th bright fringe in the medium lies where 5th dark fringe lies in air. The 
refractive index of the medium is nearly. 

(a) 1.25                (b) 1.59        (c) 1.69              (d) 1.78 

4. In a Young’s double-slit experiment, the source is white light. One of the holes is 
coveredϙbyϙaϙredϙfilterϙandϙanotherϙbyϙaϙblueϙfilϙter.ϙInϙthisϙcase, 

(a) there shall be a interference patterns of red and blue 

(b) there shall be an interference pattern for red distinct from that for blue 

(c) there shall be no interference fringes 

(d) there shall be an interference pattern for red mixing with one for blue 

5. Huygen’s concept of secondary waves 

(a) is used to explain absorption of light by a medium 

(b)ϙisϙaϙgeometricalϙmethodϙtoϙfindϙtheϙpositionϙofϙaϙnewϙwavefront 

(c) is used to determine the velocity of light 

(d) is used to explain rectilinear propagation of light 

6. Di�ractionϙpatternϙisϙobservedϙusingϙgreenϙlight.ϙWhenϙgreenϙlightϙisϙreplacedϙbyϙredϙ
light 

(a) no change is observed 

(b) bands become narrower and crowded 

(c) bands become broader and well separated 

(d) bands disappear 

7. Aϙwavefrontϙisϙdefinedϙasϙaϙsurfaceϙwhereϙallϙpointsϙhave: 



ZIET MYSURU-SSM PHYSICS-XII-2026-27 118 

 

  (a)ϙDi�erentϙfrequencies    (b) The same phase   

(c)ϙDi�erentϙamplitudeϙ  (d) Zero displacement 

8. Twoϙindependentϙsodiumϙlampsϙdoϙnotϙproduceϙanϙinterferenceϙpatternϙbecause: 

  (a)ϙTheyϙhaveϙdi�erentϙintensities.ϙϙϙ       (b)ϙTheirϙphaseϙdi�erenceϙchangesϙrandomly 

  (c) They are too far apart                         (d) Sodium emits white light 

9. A single slit of width 0.1 mm is illuminated by light of wavelength 600 nm. The screen is 
2ϙmϙaway.ϙTheϙwidthϙofϙtheϙcentralϙmaximumϙis: 

  (a) 12 mm               (b) 24 mm                 (c) 6 mm                  (d) 3 mm 

10. Light of wavelength 6328 Å is incident on a single slit of width 0.2 mm. The angular 
width of the central maximum on a screen kept at a distance 9 m from the slit is 

(a) 1.5  X 10−3 rad        (b) 3.142 X 10−3 rad            (c) 6.328 X 10−3 rad          (d) 14.3 X 10−3 rad 

11. The resultant amplitude of a vibrating particle by the superposition of the two waves   
      y1 = a sin(  ωt + лϙ/ϙ3ϙ)ϙϙ       and y2 = a sin ωtϙisϙ:- 
(a) a             (b) √2ϙa             (c) 2a                      (d)√3ϙa 

12. Whichϙofϙfollowingϙisϙaϙtrueϙstatement,ϙifϙinϙYoung'sϙexperiment,ϙseparationϙbetweenϙ
theϙslitsϙisϙgraduallyϙincreasedϙ: 

(a) fringe width increases and fringes disappear (b)fringe width decreases and fringes 
disappear 

(c) fringes become blurred.     (d) fringe width remains constant and fringes are more bright 

13. In an interference of yellow light derived from two slit apertures, if at some point on the 
screen,ϙyellowϙlightϙhasϙaϙpathϙdi�erenceϙofϙϙ3ϙλϙ/ϙ2,ϙthenϙtheϙfringeϙatϙthatϙpointϙwillϙbeϙ: 

(a)yellow in colour  (b) white in colour         (c)dark   (d)bright  

14. Two beams of light having intensities I and 4I interfere to produce a fringe pattern on a 
screen.ϙTheϙphaseϙdi�erenceϙbetweenϙtheϙbeamϙisϙπ/2ϙat point A and 2πϙat point B. Then 
findϙoutϙtheϙdi�erenceϙbetweenϙtheϙresultantϙintensitiesϙatϙAϙandϙB. 

(a)2I                                     (b)5I                               (c) I                            (d) 4I 

15. In an interference pattern of two waves fringe width is βϙ.ϙIf the frequency of source is 
doubledϙthenϙfringeϙwidthϙwillϙbecomeϙ: 

(a)ϙ(1/2)ϙβϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙ              (b)βϙ                             (c)2βϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙ          (d)ϙ(3/2)ϙβ 

16. In Young’s double-slit experiment, distance between slits in kept 1mm and a screen is 
kept 1m apart from slits. If wavelength of light used is 500nm, then fringe spacing is 



ZIET MYSURU-SSM PHYSICS-XII-2026-27 119 

 

(a) 0.5mm                                (b) 0.5cm                         (c) 0.25mm                (d) 0.25cm 

17. Aϙlightϙsourceϙofϙ5000Åϙwaveϙlengthϙproducesϙaϙsingleϙslitϙdi�raction.ϙTheϙfirstϙminimaϙ
inϙdi�ractionϙpatternϙ isϙ seen,ϙ atϙaϙdistanceϙofϙ 5mmϙ fromϙcentralϙmaxima.ϙTheϙdistanceϙ
between screen and slit is  2 metre.ϙTheϙwidthϙofϙslitϙinϙmmϙwillϙbeϙ: 

(a) 0.1                             (b) 0.4                               (c) 0.2                   (d) 2 

18. FindϙtheϙhalfϙangularϙwidthϙofϙtheϙcentralϙbrightϙmaximumϙinϙtheϙFraunhoferϙdi�ractionϙ
pattern of a slit of width 12 ×  10–5 cm when the slit is illuminated by monochromatic light 
of wavelength 6000 Å. 
(a) 40°                                      (b) 45°                                (c)30°                (d)60° 
19. Whatϙhappensϙifϙoneϙofϙtheϙslits,ϙsayϙS1 in Young’s double, slit experiment-is covered 
with a glass plate which absorbs half the intensity of light from it? 
(a) The bright fringes become less-brightϙandϙtheϙdarkϙfringesϙhaveϙaϙfiniteϙlightϙintensity 
(b) The bright fringes become brighter and the dark fringes become darker 
(c) The fringe width decreases 
(d) No fringes will be observed 

20.In a double slit experiment instead of taking slits of equal widths, one slit is made 
twice as wide as the other. Then, in the interference pattern 

(a) the intensities of both the maxima and the minima increase 

(b)ϙtheϙintensitiesϙofϙtheϙmaximaϙincreasesϙandϙminimaϙhasϙzeroϙintensity 

(c) the intensity of the maxima decreases and that of the minima increases 

(d)ϙtheϙintensityϙofϙtheϙmaximaϙdecreasesϙandϙtheϙminimaϙhasϙzeroϙintensity. 

ANSWERS (1-20) 

1. If I0 is intension of light from each slit then Ic= 4 Io.   Iin= 2Io,    Ic/Iin=2 a 

2. Maximum possible maxima sin θ = 1⇒  n = 2. No. of maxima N = (2n + 
1) = (2 × 2 + 1) = 5 

b 

3. X5 dark= X8 bright. Equating we get µ =1.78 d 

4. In this case there shall be no interference fringes. c 

5. is a geometrical method to find the position of a new wavefront b 

6. This occurs because red light has a longer wavelength than green light, 
and diffraction fringe width is directly proportional to the wavelength. 

c 

7. A wavefront is a locus of all particles vibrating in the same phase. It is a 
surface of constant phase. 

b 
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8. Independent�sources�undergo�abrupt�phase�changes�every�~10⁻¹⁰�s�
(temporal incoherence). The pattern averages out, producing uniform 
illumination. 

b 

9. Linear�width�=�2λD/a�=�2�×�600×10⁻⁹�×�2�/�(0.1×10⁻³)�=�2.4×10⁻²�m�=�24�
mm. 

b 

10. 2 θ=  2λ/a�=�6.328�X�10−3 rad c 

11 use the formula 2ܣ = 12ܣ  + 22ܣ +  ф d ݏ݋2ܿܣ1ܣ2

12 Use�formula,�β=λD/d,�As�the�fringes�become�narrower,�they�become�
harder to distinguish, and eventually, they will disappear 

b 

13 path�difference,3λ/2�as�(1 + 1
2
)λ-condition for dark fringe c 

14 Use the formula ܫ = 1ܫ  + 2ܫ + 2ඥݏ݋2ܿܫ1ܫ ф d 

15 use the formula ߚ = ఒ஽
ௗ

=  ௖஽
ఔௗ

 a 

16 use the formula ߚ = ఒ஽
ௗ

 a 

17 use the formula ݕ = ఒ஽
௔

 c 

18 condition for the first minimum is ܽ ߠ ݊݅ݏ =  c ߣ 

19 The bright fringes become less-bright and the dark fringes have a finite 
light intensity 

a 

20 because the increased light through the wider slit prevents perfect 
cancellation at the minima while adding total energy to the maxima. 

a 

EXERCISE QUESTIONS 

1. Two coherent light beams of intensity I and 4I are superposed. The maximum and 
minimumϙpossibleϙintensitiesϙinϙtheϙresultingϙbeamϙare: 
(a) 5I and 3I (b) 5I and I             (c) 9I and 3I                  (d) 9I and I 

2.    In an interference experiment, third bright fringe is obtained at a point on the screen 
withϙaϙlightϙofϙ700ϙnm.ϙWhatϙshouldϙbeϙtheϙwavelengthϙofϙtheϙlightϙinϙorderϙtoϙobtainϙ5thϙ
bright fringe at the same point? 
(a) 500 nm                          (b) 630 nm         (c) 750 nm                  (d) 420 nm 

3. Inϙ Young'sϙ doubleϙ slitϙ experiment,ϙ theϙ twoϙ slitsϙ actϙ asϙ coherentϙ sourcesϙ ofϙ equalϙ
amplitude A and wavelength λ.ϙIn another experiment with the same set up the two slits 
are sources of equal amplitude A and wavelength λϙbut are incoherent. The ratio of the 
intensity of light at the mid-pointϙofϙtheϙscreenϙinϙtheϙfirstϙcaseϙtoϙthatϙinϙtheϙsecondϙcaseϙis 
(a)4ϙ:ϙ1          (b)2ϙ:ϙ1ϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙ    (c)1ϙ:ϙ1ϙϙϙϙϙϙϙϙϙϙϙϙϙϙ        (d)1ϙ:ϙ2ϙ 

4. InϙYoung'sϙdoubleϙslitϙexperimentϙmaximumϙ intensityϙofϙeachϙsourceϙ isϙ Iϙ .ϙAtϙangularϙ
position θϙthe intensity becomes 4I where Sin θϙis:ϙ 

(a) λ/d                  (b) λ/2d                 (c) λ/3d                (d) λ/4d 
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5. Whichϙofϙfollowingϙisϙaϙtrueϙstatement,ϙifϙinϙYoung'sϙexperiment,ϙseparationϙbetweenϙtheϙϙϙ
slitsϙandϙscreenϙisϙgraduallyϙdecreasedϙ: 

(a)fringe width increases and fringes disappear.  (b)fringe width decreases and fringes 
disappear.  (c)fringes become blurred  (d)fringe width remains constant and fringes are 
more bright 

ANSWERS-    1. d             2. d              3. b                 4.  a               5. b 

ASSERTION-REASON QUESTION 

 For these Questions   two statements are given one labelled Assertion (A) and other 
labelled Reason (R). Select the correct answer to these questions from the options as 
given below 

 (a) If both Assertion and Reason are true and Reason is correct explanation of Assertion.  
 (b) If both Assertion and Reason are true but Reason is not the correct explanation of Assertion. 
 (c) If Assertion is true but Reason is false. 
 (d) If both Assertion and Reason are false. 
1. Assertion (A): The fringe width in Young’s experiment decreases when the experiment 
is performed in a medium with refractive index greater than 1. 
Reason (R): Theϙe�ectiveϙwavelengthϙofϙlightϙinϙaϙmediumϙbecomesϙλ/μ,ϙwhere μϙis the 
refractive index. 
2. Assertion (A): Two equal wavelengths meet at point when coming from opposite 
direction may give brightest spot at the point of meeting. 
Reason(R) : Two waves moving in opposite directions meet in opposite phase. 
3.Assertion (A): Theϙ twoϙ slitsϙ inϙ YDSEϙ areϙ illuminatedϙ byϙ twoϙ di�erentϙ sodiumϙ lampsϙ

emitting light of same wavelength. No interference pattern will be observed. 
Reason (R):   Two independent light sources (except LASER) cannot be coherent. 
4. Assertion (A): In calculating the disturbance produced by a pair of superimposed 

incoherent wave trains, you can add their intensities. 
 Reason (R):  I = I1 + I2 +2(I1I2)1/2cosƟ. The average value of cos Ɵ = 0, for incoherent waves. 
5. Assertion (A):  Thinϙfilmsϙsuchϙasϙsoapϙbubbleϙorϙthinϙlayerϙofϙoilϙspreadϙonϙwaterϙshowϙ

beautiful colors when illuminated by white light. 
Reason (R):   ItϙisϙdueϙtoϙinterferenceϙofϙSun’sϙlightϙreflectedϙfromϙupperϙandϙlowerϙsurfacesϙ
ofϙtheϙfilm. 
6. Assertion (A):  In YDSE central fringe may not be a bright fringe. 
Reason (R): Ifϙpathϙdi�erenceϙatϙcentralϙfringeϙisϙzeroϙthenϙitϙwillϙbeϙaϙbrightϙfringe. 
7. Assertion (A): Fringe width in single slit experiment depends upon refractive index of the 

medium. 
Reason (R): Refractive index changes optical path of ray of light forming fringe pattern also 
changes. 
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8. Assertion (A): Di�ractionϙofϙlightϙisϙmoreϙpronouncedϙthroughϙaϙnarrowerϙslit. 
Reason (R): Theϙamountϙofϙdi�ractionϙisϙinverselyϙproportionalϙtoϙtheϙslitϙwidthϙrelativeϙtoϙ
the wavelength. 

9. Assertion (A): Weϙcannotϙgetϙdi�ractionϙpatternϙfromϙaϙwideϙslitϙilluminatedϙbyϙ
monochromatic light. 

Reason (R): Inϙdi�ractionϙpattern,ϙallϙtheϙbrightϙbandsϙareϙnotϙofϙtheϙsameϙintensity. 
10. Assertion (A):ϙInϙYoung’sϙexperiment,ϙtheϙfringeϙwidthϙforϙdarkϙfringesϙisϙdi�erentϙfromϙ
that for white fringes. 
 Reason (R):ϙInϙYoung’sϙdoubleϙslitϙexperimentϙtheϙfringesϙareϙperformedϙwithϙaϙsourceϙofϙ
white light then only black and bright fringes are observed. 

ANSWERS 

1. a.     2.c.     3. a.      4. a     5. a      6. b     7. a     8. a     9. b   10. d 

EXERCISE QUESTIONS 

1. Assertion (A): In Young’s double slit experiment if intensity of each source is I0 than 
minimumϙandϙmaximumϙintensitiesϙwillϙbeϙzeroϙandϙ4I0 respectively. 

Reason (R):  In Young’s double slit experiment energy conservation is not followed.  
2. Assertion (A): Two monochromatic sources of light originated from same source with 

intensities I and 4I are placed in front of two slits in interference pattern in front of both 
theϙslitsϙintensityϙofϙfringesϙshallϙbeϙdi�erent. 

Reason (R): Central band of interference pattern shall be the brightest.  
3. Assertion (A):ϙTheϙangularϙfringeϙwidthϙinϙYDSEϙisϙindependentϙofϙtheϙdistanceϙDϙofϙtheϙ

screen. 
Reason (R):ϙAngularϙfringeϙwidthϙθϙ=ϙβ/D = λ/d; it depends only on λϙand d. 
4. Assertion (A):ϙWavefrontsϙareϙalwaysϙperpendicularϙtoϙraysϙofϙlight. 
Reason (R):ϙ Aϙ rayϙ isϙ definedϙ asϙ theϙ directionϙ ofϙ energyϙ propagationϙ andϙ isϙ alwaysϙ

perpendicular to the wavefront. 
5. Assertion (A):ϙInterferenceϙobeysϙtheϙlawϙofϙconservationϙofϙenergy. 
Reason (R):ϙTheϙenergyϙisϙredistributedϙinϙcaseϙofϙinterference 

SHORT ANSWER TYPE -I 

1. HowϙdoesϙtheϙfringeϙwidthϙinϙYoung'sϙdouble-slit experiment change when the distance of 
separation between the slits and screen is doubled? 

2.WhenϙwhiteϙlightϙisϙusedϙinϙYDSEϙweϙsayϙCentralϙbandϙisϙwhiteϙsurroundedϙbyϙcoloredϙbandsϙ
with inner edge as violet and outer edge as red. justify it, as well as explain pattern of width 
of fringes obtained. 

3. In a Young’s double-slit experimental set-up with slit separation 0.6 mm a beam of light 
consisting of two wavelengths 440 nm and 660 nm is used to obtain interference pattern 
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on a screen kept 1.5 m in front of the slits. Find the least distance of the point from the 
central maximum where the bright fringes due to both the wavelengths coincide. 

4.Answerϙtheϙfollowingϙquestions:ϙ 
(i)ϙInϙwhatϙwayϙisϙdi�ractionϙfromϙeachϙslitϙrelatedϙtoϙtheϙinterferenceϙpatternϙinϙaϙdoubleϙslitϙ

experiment?  
(ii)ϙWhenϙaϙtinyϙcircularϙobstacleϙisϙplacedϙinϙtheϙpathϙofϙlightϙfromϙaϙdistanceϙsource,ϙaϙbrightϙ

spot is seen at the center of the shadow of the obstacle. Explain, why. 
5. (a)ϙTheϙratioϙofϙtheϙwidthsϙofϙtwoϙslitsϙinϙYoung’sϙdoubleϙslitϙexperimentϙisϙ4:ϙ1.ϙEvaluateϙtheϙ

ratio of intensities at maxima and minima in the interference pattern. 
(b) Does the appearance of bright and dark fringes in the interference pattern violate, in any 
way, conservation of energy? 

6. Two plane monochromatic waves propagating in the same direction with amplitudes A and 
2Aϙandϙdi�eringϙinϙphaseϙbyϙ3/ߨ superimpose. Calculate the amplitude of resulting wave. 

7. (a)ϙ Writeϙ theϙ conditionsϙ underϙ whichϙ lightϙ sourcesϙ canϙ beϙ saidϙ toϙ beϙ coherent. 
(b)ϙ Whyϙ isϙ itϙ necessaryϙ toϙ haveϙ coherentϙ sourcesϙ inϙ orderϙ toϙ produceϙ anϙ interferenceϙ
pattern? 

8.Draw the shape of the wavefront coming out of a concave mirror and a convex lens when a 
plane wave is incident on it.  

9. HowϙwillϙtheϙinterferenceϙpatternϙinϙYoung’sϙdoubleϙslitϙexperimentϙgetsϙa�ectedϙwhenϙ 
(i) distance between the slits S1 and S2 is reduced and  
(ii) the entire set up is immersed in water. Justify your answer in each case. 
10. How will the angular separation and visibility of fringes in Young’s double slit experiment 

change when (i) screen is moved away from the plane of slits, and (ii) width of source slit 
is increased? 

SOLUTIONS/HINTS 

1. The fringe width is βϙ=ϙλD/d, D (distance between slits and screen) is doubled, then fringe 
width will be doubled. 

2. Since white light is a combination of all visible colors, the superposition of all colors at 
the central maximum results in a bright white band. Also the position of bright fringe is 
directlyϙproportionalϙtoϙtheϙwavelengthϙofϙlight.ϙThus,ϙtheϙfirstϙorderϙbright fringe will be 
a spectrum with violet light at the inner edge and red light at the outer edge. 

3. n=2 , y=n λ2D/dϙ,ϙy=3.3ϙmm 
4.(i) The observed double-slit interference pattern is actually the interference pattern 

modulated by the single-slitϙdi�ractionϙpattern. 
(ii)ϙDueϙtoϙtheϙsymmetryϙofϙtheϙcircularϙobstacle,ϙ theϙdi�ractedϙwaveletsϙfromϙallϙpointsϙ

alongϙtheϙcircumferenceϙofϙtheϙobstacle'sϙedgeϙtravelϙtheϙsame optical path length to 
the exact center of the shadow. Because they travel the same path length, they arrive in 
phase at the center of the shadow. This in-phase superposition leads to constructive 
interference at the exact center of the shadow, resulting in a bright spot. 

ݕݐ݅ݏ݊݁ݐ݊ܫ(ܽ) .5 ∝  andϙuseϙtheϙcorrectϙformulaϙAns.ϙ9:1 ݐ݈݅ݏ ݂݋ ℎݐ݀݅ݓ
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(b) No, the appearance of bright and dark fringes does not violate the law of conservation 
of energy. 

6. Use the formula 2ܣ = 12ܣ  + 22ܣ + 2ܣ1ܣ2 ݏ݋ܿ  7√ܣ ф    Ans ݏ݋ܿ
7. (a)ϙConditionsϙforϙCoherentϙSources:ϙSameϙFrequency/Wavelength:ϙTheϙ lightϙsourcesϙ

must emit light of the same frequency or monochromatic light. Constant Phase 
Di�erence:ϙTheϙphaseϙdi�erenceϙbetweenϙtheϙwavesϙmustϙremainϙconstantϙwithϙtime. 
SameϙAmplitudeϙ(Optionalϙbutϙpreferred):ϙForϙhigh-contrast interference, amplitudes 
should be nearly equal. Origin:ϙTheyϙshouldϙbeϙderivedϙfromϙaϙsingleϙsourceϙtoϙmaintainϙ
phase consistency. 

(b)ϙ Necessityϙ ofϙ Coherentϙ Sources: Coherent sources are necessary to produce a 
sustained (stable) interference pattern. If the phase relationship changes randomly 
(incoherent), the bright and dark fringes will shift positions constantly, averaging out to 
uniform illumination, and no interference pattern will be observable 

8. ConcaveϙMirror:ϙWhenϙaϙplaneϙwavefrontϙisϙincidentϙnormally,ϙtheϙreflectedϙwavefrontϙ
converges at the focus. Therefore, it is a converging spherical wavefront.  

     Convexϙ Lens:ϙ Whenϙ aϙ planeϙ wavefrontϙ passesϙ throughϙ aϙ convexϙ lens,ϙ itϙ convergesϙ
towards the focal point. The refracted wavefront is a converging spherical wavefront. 

9. : (i) fringe width increases As β=λD/dϙ 
        (ii) fringe width decreases  

ߚ .10 = ఒ஽
ௗ

  Angular separation ߠ = ఒ
ௗ

   (i) unchanged (ii) the interference pattern becomes 

lessϙandϙlessϙsharp.ϙWhenϙtheϙsourceϙslitϙbecomesϙsoϙwideϙthatϙtheϙconditionϙs/Sϙ<ϙλ/D is 
notϙsatisfied,ϙtheϙinterferenceϙpatternϙdisappears,ϙbutϙtheϙangularϙwidthϙremainsϙ
unchanged. 

EXERCISE QUESTIONS  

1.In YDSE with D = 1m, d = 1mm, light of wavelength 500 nm is incident at an angle of 0.57º 
w.r.t. the axis of symmetry of the two slits in the experimental set up. If centre of 
symmetry of screen is O .                                                                                     (Competitive Corner) 
   (i)ϙfindϙtheϙpositionϙofϙcentralϙmaxima 

     (ii) Intensity at point O in terms of intensity of central maxima I0. 
2. In Young’s double slit experiment using mono-chromatic light of wavelength X, the 

intensityϙofϙlightϙatϙaϙpointϙonϙtheϙscreenϙwhereϙpathϙdi�erenceϙisϙX,ϙisϙKϙunits.ϙFindϙoutϙ
theϙintensityϙofϙlightϙatϙaϙpointϙwhereϙpathϙdi�erenceϙis 2λ/3. 

3. In young’s double slit experiment how is the fringe width change when 
(a) Light of smaller frequency is used 
(b) Distance between the slits is decreased? 
4.Whatϙtypeϙofϙwavefrontϙwillϙemergeϙfromϙaϙ(i)ϙpointϙsourceϙ(ii)ϙdistantϙlightϙsourceϙ(iii)ϙAϙ

sphericalϙwaveϙfrontϙafterϙreflectionϙfromϙaϙplaneϙmirror.ϙ ϙ (iv)ϙAϙsphericalϙwaveϙfrontϙ
afterϙreflectionϙfromϙaϙconcaveϙmirror. 
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5. Twoϙwavelengthsϙofϙlightϙ600ϙnmϙandϙ610ϙnmϙareϙusedϙinϙturn,ϙtoϙstudyϙtheϙdi�ractionϙatϙ
aϙsingleϙslitϙofϙsizeϙ2ϙmm.ϙTheϙdistanceϙbetweenϙtheϙslitsϙandϙscreenϙisϙ2ϙm.ϙCalculateϙ
theϙseparationϙbetweenϙtheϙpositionsϙofϙtheϙsecondϙorderϙmaximumϙofϙtheϙdi�raction 
pattern obtained in the two cases.  

ANSWERS 

1. (i) 9.949 mm (ii) 0.90I0        2. K/4ϙϙ                  3. (a) increase (b) increase                

4. (i) spherical wavefronts (ii) plane wavefronts (iii) spherical wavefronts (diverging) (iv) is 
spherical (either converging or diverging) or plane wavefronts, depending on the 
source'sϙpositionϙϙϙϙϙϙ5.  0.025 mm. 

SHORT ANSWER TYPE- II 

1. (a)Whatϙisϙtheϙe�ectϙonϙtheϙinterferenceϙfringesϙifϙtheϙmonochromaticϙsourceϙisϙreplacedϙ
by a source of polychromatic light.  

(b) In Young’s double slit experiment, the two slits 0.15 mm apart are illuminated by 
monochromatic light of wavelength 450 nm. The screen is 1.0 m away from the slits.  
Find the distance of the second   (i) bright fringe, (ii) dark fringe from the central Maximum. 
2.  HowϙwillϙtheϙinterferenceϙpatternϙinϙYoung’sϙdoubleϙslitϙexperimentϙgetsϙa�ectedϙwhenϙ 
(i) distance between the slits S1 and S2 is reduced and  
(ii) the entire set up is immersed in water. Justify your answer in each case. 
3.A parallel beam of monochromatic light falls normally on a narrow slit of width ‘a’ to 

produceϙaϙdi�ractionϙpatternϙonϙtheϙscreenϙplacedϙparallelϙtoϙtheϙplaneϙofϙtheϙslit.ϙUseϙ
Huygens’ principle to explain that  

(i) the central bright maxima is twice as wide as the other maxima.  
(ii) the intensity falls as we move to successive maxima away from the centre on either 

side. 
4.(a)ϙWhyϙareϙcoherentϙsourcesϙnecessaryϙtoϙproduceϙaϙsustainedϙinterferenceϙpattern? 

(b) In Young’s double slit experiment using mono-chromatic light of wavelength λϙ,ϙthe 
intensityϙofϙlightϙatϙaϙpointϙonϙtheϙscreenϙwhereϙpathϙdi�erenceϙisϙλ,ϙisϙKϙunits.ϙFindϙoutϙ
theϙintensityϙofϙlightϙatϙaϙpointϙwhereϙpathϙdi�erenceϙis 2λ.ϙ 

5. (a)Defineϙtheϙtermϙwaveϙfront.ϙ 
 (b) State Huygen’s principle. 
 (c) Consider a plane wave front incident on a thin convex lens. Draw a proper diagram to 

show how the incident wave front traverses through the lens and after refraction focuses 
on the focal point of the lens, giving the shape of the emergent wave front. 

6. (a)Draw a graph showing the variation of intensity of light with the position on the 
screen in Young’s double- slit experiment.  
(b) Find the intensity of light at a point on the screen when two interfering waves of the 
same intensity (I0)ϙhaveϙaϙpathϙdi�erenceϙofϙ(i)ϙλ/4ϙandϙ(ii)ϙλ/3. 
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7.Whichϙofϙtheϙfollowingϙstatementsϙdoes not correctly comply with Huygens’ Principle of 
constructing a secondary wavefront from a primary wavefront? Justify each case? 

(a)After some time interval, the new position of the wave front is the forward envelope to 
the secondary wavelets.  
(b) Secondary wavelets propagate outward through a medium with speed characteristic of 
waves in that medium.  
(c) A secondary wavefront is always a plane wavefront irrespective of whether the primary 
wavefront is planar or spherical.  
8. (a)ϙ InϙaϙYoung’sϙdoubleϙslitϙ experiment,ϙ theϙ twoϙslitsϙareϙ illuminatedϙbyϙ twoϙdi�erentϙ

lamps having same wavelength of light. Explain with reason, whether interference 
pattern will be observed on the screen or not.  
(b) Light waves of intensities Io each from two coherent sources arrive at two points on 
aϙscreenϙwithϙpathϙdi�erencesϙofϙ5λ/2ϙand 5λ.ϙFind the intensities at the points. 

 9.Two monochromatic sources of light originated from same source with intensities I and 
4I are placed in front of two slits in YDSE. Prove that in interference pattern in front of 
both the slits intensity of fringes shall be same irrespective of the fact that sources are 
coherent or not. Justify? 

10.Whyϙweϙneedϙcoherentϙsourcesϙtoϙgetϙsustainedϙinterferenceϙofϙlight?ϙϙSomeoneϙsaysϙ
that two identical independent light sources can be coherent for a very short time 
period. It is called temporal coherency. Explain the statement. 

 

SOLUTIONS/HINTS 

1. (a) fringes will become coloured near to edge of central band lower wavelength will be 
seen.   

(b) (i) Distance of second bright fringe is = 2ఒ஽
ௗ

 =6mm  

(ii) Distance of second dark from central maxima , = 3ఒ஽
2ௗ

 =4.5mm 

2. i) fringe width increases As β=λD/dϙ 
        ii) fringe width decreases βϙ∝ λ 
3. i)ϙDescribeϙsingleϙslitϙexpϙusingϙwaveϙtheoryϙϙϙii)ϙThisϙisϙbecauseϙtheϙwavesϙdi�ractingϙfromϙ

di�erentϙpartsϙofϙtheϙslitϙinterfereϙwithϙeachϙother,ϙandϙtheϙinterferenceϙpatternϙcreatesϙ
both bright and dark fringes (minima). The central bright fringe is the brightest and 
widest, and the intensity of the secondary maxima (bright fringes) decreases as you 
move further away from the center. 

4. (a)  ifϙsourcesϙareϙnotϙcoherentϙthenϙphaseϙdi�erenceϙwillϙbeϙtimeϙvarying.  

    (b)ϙphaseϙdi�erence=ɸ=2л/λϙx 2λ=ϙ4ϙлϙintensity I=I0 cos2(ɸ
2

) , Io=Kϙ.ϙsoϙI=K 

5. (a)Wavefront is the continuous locus of all points (such as wave crests or troughs) that 
oscillate in phase, meaning they are at the same distance from the source.  

(b)Correct principle (c)proper diagram with explanation 
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6. (a)  
    (b) Correct formula application (i) 2 Io  (ii) Io 
7. (a) correct, The forward envelope tangent to all secondary wavelets forms the new 

wavefront. 
(b) correct, Waveletsϙalwaysϙtravelϙatϙtheϙmedium'sϙcharacteristicϙwaveϙspeed.  
(c) incorrect, Secondary wavefronts mimic the primary shape; spherical wavefronts 
produce spherical secondary wavefronts, not planar ones. 

8.   (a) no interference pattern will be observed as the sources are two independent 
sources.  

       (b)  use direct formula and values will be 0 and 4Io respectively.  
9.  Justify using formula of intensity 
10. Coherentϙsourcesϙgiveϙconstantϙphaseϙdi�erenceϙandϙstableϙfringes. Independent light 

sourcesϙcanϙmaintainϙaϙsteadyϙphaseϙrelationshipϙonlyϙforϙaϙfleetingϙduration.ϙThisϙbriefϙ
phase stability is called temporal coherence. 

EXERCISE QUESTIONS 
1. A beam of light consisting of two wavelengths, 650 nm and 520 nm, is used to obtain 

interference fringes in a Young’s double-slit experiment.(a)Find the distance of the third 
brightϙfringeϙonϙtheϙscreenϙfromϙtheϙcentralϙmaximumϙforϙwavelengthϙ650ϙnm.(b)What is 
the least distance from the central maximum where the bright fringes due to both the 
wavelengths coincide? 

2. In a double-slit experiment the angular width of a fringe is found to be 0.2° on a screen 
placedϙ1ϙmϙaway.ϙTheϙwavelengthϙofϙlightϙusedϙisϙ600ϙnm.ϙWhatϙwillϙbeϙtheϙangularϙwidthϙ
of the fringe if the entire experimental apparatus is immersed in water? Take refractive 
indexϙofϙwaterϙtoϙbeϙ4/3. 

3. A narrow monochromatic beam of light of intensity I is incident a glass plate. Another 
identicalϙglassϙplateϙisϙkeptϙcloseϙtoϙtheϙfirstϙoneϙandϙparallelϙtoϙit.ϙEachϙplateϙreflectsϙ
25% of the incident light and transmits the reaming. Calculate the ratio of minimum and 
maximum intensity in the interference pattern formed by the two beams obtained after 
reflectionϙfromϙeachϙplate. 

4. Whatϙareϙcoherentϙsources?ϙWhyϙareϙcoherentϙsourcesϙrequiredϙtoϙproduceϙinterferenceϙ
of light? Give an example of interference of light in everyday life. In Young’s double slit 
experiment, the two slits are 0.03 cm apart and the screen is placed at a distance of 1.5 
m away from the slits. The distance between the central bright fringe and fourth bright 
fringe is 1 cm. Calculate the wavelength of light used. 

5. (i)Whatϙisϙtheϙdi�erenceϙbetweenϙaϙrayϙandϙaϙwavefrontϙ? 
   (ii)ϙAϙplaneϙwaveϙisϙincidentϙonϙaϙreflectingϙsurface.ϙUsing Huygens principle, show how 
itϙisϙreflectedϙfromϙtheϙsurface. Hence,ϙverifyϙtheϙlawϙofϙreflection. 
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ANSWERS/HINTS 

1.1ଽ50஽
ௗ

݊݉   , 2600஽
ௗ

݊݉    

2. 0.15 degrees              3. 0.008                     4. Definition ,500 nm        

5.(i)Correctϙdi�erenceϙ(ii)VerificationϙusingϙHuygensϙprinciple 

LONG ANSWER TYPE QUESTIONS 

1.   (a) Stateϙϙϙtheϙϙϙessentialϙϙϙconditionϙϙϙforϙϙϙϙdi�ractionϙϙϙofϙϙϙlightϙϙϙtoϙϙϙtakeϙϙϙplace.ϙ 
(b) UseϙHuygen’sϙprincipleϙtoϙexplainϙdi�ractionϙofϙlightϙdueϙtoϙaϙnarrowϙsingleϙslitϙandϙthe 
formation of a pattern of fringes obtained on the screen.  
(c) Sketchϙtheϙpatternϙofϙfringesϙformedϙdueϙtoϙdi�ractionϙatϙaϙsingleϙslitϙshowingϙvariationϙ
of intensity with angle θ. 
2.   Red colour of light of wavelength λϙis passed from two narrow slits which are distance d 

apart and interference pattern is obtained on the screen distance D apart from the 
planeϙofϙtwoϙslits.ϙThenϙfindϙtheϙanswerϙtoϙfollowingϙpartsϙassumingϙthatϙslitϙwidthsϙareϙ
equal to produce intensity I0 from each slit. 

(a) Intensityϙatϙaϙpointϙonϙtheϙscreen,ϙsituatedϙatϙaϙdistanceϙ1/4ϙthϙofϙfringeϙseparationϙ
from centre. 

(b) Intensityϙinϙtheϙscreen,ϙifϙtheϙsourcesϙbecomeϙincoherentϙbyϙusingϙtwoϙdi�erentϙlampsϙ
behind lamps S1 and S2. 

(c) Angular position of 10th maxima, and the angular width of that fringe. 
(d) Find the distance between 5th maxima and 3rd minima, at same side of central 

maxima. 
3.   (a)ϙInϙaϙdi�ractionϙexperiment,ϙtheϙslitϙisϙilluminatedϙbyϙlightϙofϙwavelengthϙ600ϙnm.ϙTheϙ

firstϙminimumϙofϙtheϙpatternϙfallsϙatϙߠ = 30ఖ  .Calculate the width of the slit.  
  (b)ϙShowϙthatϙtheϙangularϙwidthϙofϙtheϙfirstϙdi�ractionϙfringeϙisϙhalfϙofϙthatϙofϙtheϙcentralϙ

fringe.  
  (c) If a monochromatic source of light is replaced by white light, what change would you 
observeϙinϙtheϙdi�ractionϙpattern? 

4. (a) In Young’s double slit experiment, derive the condition for (i) constructive interference 
and (ii) destructive interference at a point on the screen.  
(b) A beam of light consisting of two wavelengths, 800 nm and 600 nm is used to obtain 
the interference fringes in a Young’s double slit experiment on a screen placed 1.4 m 
away. If the two slits are separated by 0.28 mm, calculate the least distance from the 
central bright maximum where the bright fringes of the two wavelengths coincide. 

5. Explain Huygen’s principle. Name the types of wavefronts that corresponds to a beam of 
light  
(a) coming from a convex lens when point source placed at focus. 
(b) comingϙfromϙveryϙfarϙo�ϙsource. 
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(c) coming from a convex lens (µ for lens = 1.1) when point source placed at its focus 
inside water µ= 1.33. 
(d) wave front from a distant source fall perpendicular to an equilateral hollow prism 
placed in side water. 

6.    (a)Proveϙ theϙ lawsϙofϙ reflectionϙbyϙusingϙa basic principle in wave optics. Name the 
principle. 

(b) Laser light of wavelength 640 nm incident on a pair of slits produces an interference 
pattern in which the bright fringes are separated by 7.2 mm. Calculate the wavelength 
of another source of light which produces interference fringes separated by 8.1 mm 
usingϙsameϙarrangement.ϙAlsoϙfindϙtheϙminimumϙvalueϙofϙtheϙorderϙ‘n’ϙofϙbrightϙfringeϙ
of shorter wavelength which coincides with that of the longer wavelength 

7.  (a)ϙ Inϙ aϙ singleϙ slitϙ di�ractionϙ pattern,ϙ howϙ isϙ theϙ angular width of central maximum 
a�ectedϙwhen (i) slit width is increased (ii) the distance between the slit and the screen is 
increased. 
(iii) light of smaller wavelength is used. Justify your answer. 
(b) A slit of width d is illuminated by light of wavelength 700 nm. Find the value of d for which 
theϙfirstϙminimum falls at an angle of 30° 

SOLUTIONS/HINTS 

1. (a)Essentialϙconditionϙforϙdi�raction:ϙtheϙsizeϙofϙtheϙobstacleϙorϙapertureϙ(slit)ϙmustϙbeϙ
comparable to the wavelength of the light being used.  

    (b) Correct explanation 

(c)  

2. (a) ݔ߂ = ௬ௗ
஽

= ఒ
4

; ߔ  = ௽
2

; ܫ = 0ܫ4 ݏ݋ܿ ః ݏ݋ܿ
2

 2 =  0ܫ2

(b) No interference pattern observed,ܫ௧௢௧௔௟ =  0ܫ2

(c)݀ߠ ݊݅ݏ = ߠ߂,using this formula ; Angular width ߠϙfindϙ,ߣ10 = ఒ
ௗ

 

(d) distance = |5ݕ െ Ans -  5ఒ஽2ௗ      |3ݕ  

3. a) Condition for minima; a sin ߠ =  useϙthisϙformulaϙtoϙfindϙaϙ=ϙ1.2ϙµm     ߣ݊

    b)ϙConditionϙforϙfirstϙminimum,ϙaߠ = 1ߠ ; ߣ = ఒ
௔    2ߠ = െ ఒ

௔ 

Angular width=21ߠ = 2ఒ
௔

 

     c) The central maximum will remain white, secondary maxima will become  colored 
fringesϙandϙϙϙtheϙoverlappingϙofϙdi�erentϙcoloredϙsecondaryϙmaximaϙwillϙincrease.ϙϙϙϙ 

4. a) correct derivation for (i) constructive interference and (ii) destructive interference at a 
point on the screen. 
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    b)Here 1ݕ = toϙfindϙtheϙorderϙofϙtheϙbrightϙfringes.ϙThenϙcalculateϙtheϙpositionϙofϙthisϙ 2ݕ
coincidingϙfringeϙusingϙbothϙpairϙofϙvalues.ϙϙϙϙϙϙϙϙϙϙAns:12ϙmm 

5. Theϙprincipleϙisϙbasedϙonϙtwoϙprimaryϙpostulates: 
SecondaryϙSources:ϙEveryϙpointϙonϙaϙgivenϙwavefrontϙactsϙasϙaϙsourceϙofϙnewϙsecondary 
spherical wavelets.  
ForwardϙPropagation:ϙTheϙnewϙpositionϙofϙ theϙwavefrontϙatϙanyϙlaterϙ timeϙisϙtheϙforwardϙ
envelope (the common tangent surface) of all these secondary wavelets 
a)ϙplaneϙwavefrontsϙϙϙϙb)ϙplaneϙwavefrontsϙϙϙϙc)ϙUsingϙlensϙmaker’sϙformula,ϙweϙwillϙfindϙ
that lens will behave diverging. So we get diverging wavefront     d) Plane wavefront 
6. (a) Correct prove and name of principle      
(b)Distance between two bright fringes = Fringe width 

β=ఒ஽
ௗ

  using β1 /ϙβ2= 2ߣ/ 1ߣ  

 nm, minimum order n=9 720=2ߣ

7. (a) (i) decrease,   ߠ = ఒ
ௗ

  ,ϙjustification 

          (ii) independent 

          (iii) decrease, ߠ = ఒ
ௗ

 

     (b) d sin ߠ =     d= 1.4 µm ,  ߣ
EXERCISE QUESTIONS 

1. (a) In a YDSE, two light waves, each of intensity 0ܫ,interfere at a point, having a path 

di�erenceϙఒ
8

 on the screen. Find the intensity at this point. 

(b) In a double-slit experiment,6th dark fringe is observed at a certain pint of the screen. A 
transparent sheet of thickness t and refractive index n is now introduced in the path of 

one of the two interfering waves to increase its phase by 2గ(௡−1)௧
ఒ

.The pattern is shifted 

and 8thbright fringe is observed at the same point. Find the relation for thickness t in 
terms of n and ߣ.                                                                                                (Competitive Corner) 

2.(a)ϙDrawϙtheϙvariationϙofϙintensityϙwithϙangleϙofϙdi�ractionϙinϙsingleϙslitϙdi�ractionϙpattern.ϙ
Writeϙtheϙexpressionϙforϙvalueϙofϙangleϙcorrespondingϙtoϙzeroϙintensityϙlocations. 

(b)ϙInϙwhatϙwayϙdi�ractionϙofϙlightϙwavesϙdi�ersϙfromϙdi�ractionϙofϙsoundϙwaves? 
(c) A parallel beam of light of wavelength 650 nm passes through a slit of width 0.6 mm. 

Theϙdi�ractionϙpatternϙisϙobtainedϙonϙaϙscreenϙkeptϙ60ϙcmϙawayϙfromϙtheϙslit.ϙFindϙtheϙ
distanceϙbetweenϙfirstϙorderϙminimaϙonϙbothϙsidesϙofϙtheϙcentralϙmaximum. 

3. A physics teacher wants to demonstrate interference with the help of double slit 
experiment using a laser beam of 633 nm wavelength. Since the hall is large enough, 
interference pattern is formed on the wall 5 m from the slits. For clear and comfortable 
view by all the students they want the fringe width 5 mm. 

(a) Find the slit separation for obtaining the desired interference pattern. 
(b)ϙHowϙfarϙwillϙtheϙfirstϙminimumϙbeϙfromϙtheϙcentralϙmaximum? 
(c)Light waves from two pinholes illuminated by two sodium lamps do not produce 
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interference patterns. Give reason 
4.A double slit set-upϙwasϙinitiallyϙplacedϙinϙaϙtankϙfilledϙwithϙwaterϙandϙtheϙinterferenceϙ

patternϙwasϙobtainedϙusingϙaϙlaserϙlight.ϙWhenϙwaterϙisϙreplacedϙbyϙaϙtransparentϙliquidϙ
of refractive index ݊ > ݊௪௔௧௘௥,whatϙwillϙbeϙtheϙe�ectϙonϙtheϙfollowing: 

(a) Speed, frequency, and wavelength of the light of laser beam 
(b) The fringe width, shape of interference fringes and shift in the position of central 

maximum. 
5. Using Huygen’s principle draw a ray diagram showing the propagation of a plane wave 

refracting at a plane surface separating two media. Also verify Snell’s law of refraction.  
ANSWERS 

1.(a)3.414  0ܫ   (b) 5ఒ
2(௡−1)

                    

2.(a) Correct graph       (b) light waves have low wavelength.    (c) 1.3 mm 
3.(a) 633µm       (b) 2.5 mm              (c) they are not coherent, meaning they do not maintain 

a constant phase relationship 
4.(a)ϙspeedϙofϙlightϙandϙwavelengthϙwillϙdecreaseϙandϙfrequencyϙremainsϙuna�ected. 
(b) Fringe width decreases, shapes and position of central maxima will not change 
5.(a) Correct ray diagram and correct derivation.  

CASE STUDY/PASSAGE-BASED QUESTIONS 

(C.S.-1). In a Young’s double-slit experiment, the two slits behave as coherent sources. 
Whenϙcoherentϙlightϙwavesϙsuperposeϙoverϙeachϙotherϙthey create an interference 
pattern of successive bright and dark regions due to constructive and destructive 
interference. Two slits 2 mm apart are illuminated by a source of monochromatic light 
and the interference pattern is observed on a screen 5·0 m away from the slits as shown 
inϙtheϙfigure. 

(i) Whatϙpropertyϙofϙlightϙdoesϙthisϙ
interference experiment 
demonstrate ?  

(A)ϙWaveϙnatureϙofϙlight      (B) 
Particle nature of light     (C) 
Transverse nature of light 

(D) Both wave nature and 
transverse nature of light  
(ii) Theϙwavelengthϙofϙlightϙusedϙinϙthisϙexperimentϙisϙ:ϙ 
 (A) 720 nm     (B) 590 nm      (C) 480 nm     (D) 364 nm 
(iii) The fringe width in the interference pattern formed on the 
screenϙisϙ:ϙ(A)ϙ1·2ϙmm.    (B) 0·2 mm.     (C) 4·2 mm.      (D) 6·8 mm 
(iv) Theϙpathϙdi�erenceϙbetweenϙtheϙtwoϙwavesϙmeetingϙatϙpointϙP, 
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whereϙthereϙisϙaϙminimumϙinϙtheϙinterferenceϙpatternϙisϙ:ϙ 
(A) 8·1 × 10–7 m     (B) 7·2 × 10–7 m       (C) 6·5 × 10–7 m       (D) 6·0 × 10–7 m 
(v) Whenϙtheϙexperimentϙisϙperformedϙinϙaϙliquidϙofϙrefractiveϙindex 
greaterϙthanϙ1,ϙthenϙfringeϙpatternϙwillϙ:ϙ 
(A) disappear.     (B) become blurred.     (C) be widened.      (D) be compressed 
Answer (C.S.-1). 

(i) (A) wave nature of light       (ii) (C) 480 nm       (iii) (A) 1.2 mm.   

(iv) (B) 7.2 X 10-7 m.    (v) (D) be compressed 

(C.S.-2).   

The phenomenon of bending of light around the sharp corners and 
the spreading of light within the geometrical shadow of the opaque 
obstaclesϙisϙcalledϙdi�ractionϙofϙlight.ϙTheϙlightϙthusϙdeviatesϙfromϙ
its linear path. The deviation becomes much more pronounced, 
when the dimensions of the aperture or the obstacle are 
comparable to the wavelength of light.    
(i) Light seems to propagate in rectilinear path because 
(A)its spread is very large.     (B)its wavelength is very small 
(C)reflectedϙfromϙtheϙupperϙsurfaceϙofϙatmosphere    (D)it is not absorbed by atmosphere 
(ii) Inϙdi�ractionϙfromϙaϙsingleϙslitϙtheϙangularϙwidthϙofϙtheϙcentralϙmaximaϙdoesϙnotϙ
depends on (A)ߣ of light used.   (B)width of slit     (C)  distance of slits from the screen 
(D) ratio of ߣ and slit width 
(iii) Forϙaϙdi�ractionϙfromϙaϙsingleϙslit,ϙtheϙintensityϙofϙtheϙcentralϙpointϙis  
(A)ϙinfinite. (B)ϙfiniteϙandϙsameϙmagnitudeϙasϙtheϙsurroundingϙmaxima 
(C)ϙfiniteϙbutϙmuchϙlargerϙthanϙtheϙsurroundingϙmaxima 
(D)ϙfiniteϙandϙsubstantiallyϙsmallerϙthanϙtheϙsurroundingϙmaxima 
(iv) Inϙaϙsingleϙdi�ractionϙpatternϙobservedϙonϙaϙscreenϙplacedϙatϙDϙmetreϙdistanceϙfromϙ
the slit of width d metre, the ratio of the width of the central maxima to the width of other 
secondary maxima is ( approx.) 

(A)ϙ2:ϙ1                    (B)ϙ1:ϙ2                      (C)1:ϙ1                 (D)3:ϙ1    
Answer (C.S.-2). 

     (i) B  (ii) C               (iii) C      (iv) A  
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(C.S.-3)  

Whenϙlightϙfromϙaϙmonochromaticϙsourceϙisϙincidentϙonϙaϙ
singleϙnarrowϙslit,ϙitϙgetsϙdi�ractedϙandϙaϙpatternϙofϙalternateϙ
bright and dark fringes is obtained on screen, called 
"Di�ractionϙPattern"ϙofϙsingleϙslit.ϙInϙdi�ractionϙpatternϙofϙ
single slit, it is found that 
(I) Central bright fringe is ·of maximum intensity and the 
intensity of any secondary bright fringe decreases with increase in its order. 
(II) Central bright fringe is twice as wide as any other secondary bright or dark fringe . 
Readϙtheϙfollowingϙcase/passageϙandϙanswerϙtheϙfollowingϙquestions: 
(i) A single slit of width 0.1 mm is illuminated by a parallel beam of light of wavelength 6000 

Aϙandϙdi�ractionϙbandsϙareϙobservedϙonϙaϙscreenϙ0.5ϙmϙfromϙtheϙslit.ϙTheϙdistanceϙofϙ
theϙthirdϙdarkϙbandϙfromϙtheϙfirstϙdarkϙbandϙofϙoppositeϙsideϙis 

(A) 6 mm                     (B)15 mm                        (C)9 mm                   (D)12 mm 
(ii)ϙInϙFraunhoferϙdi�ractionϙpattern,ϙslitϙwidthϙisϙ0.2ϙmmϙandϙscreenϙisϙatϙ2ϙmϙawayϙfromϙtheϙ

lens. If wavelength of light used is 5000 A thenϙtheϙdistanceϙbetweenϙtheϙfirstϙminimumϙ
on either side the central maximum is 
(A) 10-1 m                     (B)10-2 m                          (C)2 x 10-2 m                (D)2 x 10-1 m 

(iii) Light of wavelength 600 nm is incident normally on a slit of width 0.2 mm. The angular 
widthϙofϙcentralϙmaximaϙinϙtheϙdi�ractionϙpatternϙis 
(A) 6 x 10-3 rad               (B)4 x 10-3 rad            (C)2.4 x 10-3 rad           (D)4.5 x 10-3 rad 

(iv)ϙAϙdi�ractionϙpatternϙisϙobtainedϙbyϙusingϙaϙbeamϙofϙredϙlight.ϙWhatϙwillϙhappen,ϙifϙtheϙ
red light is replaced by the blue light? 

(v)ϙToϙobserveϙdi�raction,ϙtheϙsizeϙofϙtheϙobstacle 
(A)ϙshouldϙbeϙA/2,ϙwhereϙAϙisϙtheϙwavelength. 
(B) should be of the order of wavelength. 

 

(C) has no relation to wavelength.  
(d) should be much larger than the wavelength. 
Answer (C.S.-3). 
    (i) D     (ii) B      (iii) A      (iv) Explanation       (v) B 

 

 

EXERCISE QUESTIONS 

(EQ-1) 

Interferenceϙofϙlight:-   If double slit apparatus is immersed in a 
liquid of refractive index μ,ϙϙthe wavelength of light reduces 
to λ/μ and fringe width also reduces to β′=β/μ.ϙ The given 
figureϙ showsϙ aϙ double-slit experiment in which coherent 
monochromatic light of wavelength A from a distant source 
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is incident upon the two slits, each of width w  (w >> λϙ)ϙand the interference pattern is 
viewed on a distant screen. A thin piece of glass of thickness t and refractive index n is 
placed between one of the slit and the screen, perpendicular to the light path. 

(i)ϙInϙYoung'sϙdoubleϙslitϙinterferenceϙpattern,ϙtheϙangularϙfringeϙwidth 
(A) can be changed only by changing the wavelength of incident light 
(B) can be changed only by changing the separation between the two slits 
(C) can be changed either by changing the wavelength or by changing the 

separation between two slits 
(D) is a universal constant and hence cannot be changed 

(ii) If the width w of one of the slits is increased to 2w , the wave amplitude emerging from 
the slit will change from a to:ϙ 

(A) 1.5a                    (B)2a                   (C)√2aϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙ(D)no change    
(iii) In YDSE, let A and B be two slits. Films of thicknesses tA and tB and refractive indices 

µA and µB are placed in front of A and B, respectively. If μAtA=μBtB then the central 
maxima will 

(A) not shift                           (B) shift towards A                      (C) shift towards B 
(D) shift towards A if tB > tA and shift towards B if tB <ϙtA 

(iv)ϙInϙYoung'sϙdoubleϙslitϙexperiment,ϙaϙthirdϙslitϙisϙmadeϙinϙbetweenϙtheϙdoubleϙslits.ϙThen 
(A) fringes of unequal width are formed. 
(B) contrast between bright and dark fringes is reduced 
(C) intensity of fringes totally disappears 
(D) only bright light is observed on the screen 

(v)ϙInϙYoung'sϙdoubleϙslitϙexperiment,ϙifϙoneϙofϙtheϙslitsϙisϙcoveredϙwithϙaϙmicroscopeϙcoverϙ
slip, then 

(A) fringe pattern disappears 
(B) the screen just gets illuminated 
(C) in the fringe pattern, the brightness of the bright fringes will decreases and 
the dark fringes will become more dark 
(D) bright fringes will be more bright and dark fringes will become more dark. 
 

(EQ-2)Interference is based on the superposition principle of 
waves from coherent sources. According to this principle, at a 
particular point in the medium, the resultant displacement 
produced by a number of waves is the vector sum of the 
displacements produced by each of the waves.  If two isolated  
sodium lamps illuminate two pin holes S1 and S2. The intensities will add up and no 
interference fringes will be observed on the screen. Here the source undergoes abrupt 
phase change in times of the order of 10-10 seconds called temporal coherency. 

(i)ϙTwoϙcoherentϙsourcesϙofϙintensityϙ100ϙW/m2 andϙ25ϙW/m2 interfere to form fringes. Find 
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the ratio of maximum intensity to minimum intensity 
(a)ϙ5:3ϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙ(b)9:1ϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙ(c)4:1ϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙ(d)Noneϙofϙtheϙall 
(ii)ϙWhichϙofϙtheϙfollowingϙdoesϙnotϙshowϙinterference? 

(a) Soap bubble          (b)Excessivelyϙthinϙfilmϙofϙoilϙϙϙϙϙϙϙϙϙϙ 
(c)Aϙthickϙfilmϙofϙoilϙϙϙϙϙϙϙ     (d)ϙWedgeϙshapedϙfilm 

(iii)ϙ Inϙ aϙ Young'sϙdouble-slit experiment, the slit separation is doubled. To maintain the 
same fringe spacing on the screen, the screen-to-slit distance D must be changed by  
(a)ϙ2Dϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙ(b)4Dϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙ(c)D/2ϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙ(d)Dϙ 

(iv) The maximum number of possible interference maxima for slit separation equal to 
twiceϙtheϙwavelengthϙinϙYoung'sϙdouble-slit experiment, is 

(a)ϙInfiniteϙϙϙϙϙϙϙϙϙϙϙϙ(b)Fiveϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙ(c)Threeϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙ(d)zero 
(v) The resultant amplitude of a vibrating particle by the superposition of the two  

waves   are                         
       y1=a sin [ωt + π/3] and    y2=a sin ωt is  

(a) a               (b)√2aϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙ(c)2aϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙϙ       (d)√3a 
(EQ-3) 

Di�ractionϙandϙinterferenceϙareϙcloselyϙrelatedϙphenomenaϙthatϙoccurϙtogether.ϙ
Di�ractionϙisϙtheϙphenomenonϙofϙbendingϙofϙlightϙaroundϙtheϙedgesϙofϙtheϙobstacle,ϙwhileϙ
interference is the combination of waves that results in a new wave pattern. In order to 
getϙinterference,ϙthereϙmustϙbeϙatϙleastϙtwoϙwavesϙthatϙareϙdi�racting.ϙSoϙwhileϙdi�ractionϙ
canϙoccurϙwithoutϙinterference,ϙinterferenceϙcannotϙoccurϙwithoutϙdi�raction.ϙTwoϙslitsϙofϙ
width 2 µm each in an opaque material are separated by a distance of 6 µm. 
Monochromaticϙlightϙofϙwavelengthϙ450ϙnmϙisϙincidentϙnormallyϙonϙtheϙslits.ϙOneϙfindsϙaϙ
combinedϙinterferenceϙandϙdi�ractionϙpatternϙonϙtheϙscreen. 
(i). The number of peaks of the interference fringes formed without the central peak of the 
envelopeϙofϙtheϙdi�ractionϙpatternϙwillϙbeϙ 
(a) 2                            (b) 3                            (c) 4                      (d) 6 
(ii). The number of peaks of the interference formed if the slit width is doubled while 
keeping the distance between the slits same will be 
(a) 1                            (b)2                               (c)  3                   (d) 4 
(iii). If instead of 450 nm light, another light of wavelength 680 nm is used, number of 
peaksϙofϙtheϙinterferenceϙformedϙinϙtheϙcentralϙpeakϙofϙtheϙenvelopeϙofϙtheϙdi�ractionϙ
pattern will be 
(a) 2                            (b) 4                             (c) 6                     (d) 9 
(iv).   The number of bright fringes formed due to interference on 1 m of screen placed at 
4/3 m away from the slits is 
(a) 2                              (b) 3                           (c) 6                  (d) 10 

***************** 
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