
PHYSICS

BOOKS - MODERN PUBLICATION

Diffraction of Light

Example

1. A slit of width 0.15 cm is illuminated by ilght

of wavelength  cm and a diffraction5 × 10− 5

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_Etn41OwDYSWP


pattern is obtained on a screeen 2.1 m away

.Calculate the width of the central maxima.

Watch Video Solution

2. Calculate the resolving power of a

telescope,whose objective lens has an

aperture of 1.0 m for the wave-length of light

500 nm?

Watch Video Solution

https://dl.doubtnut.com/l/_Etn41OwDYSWP
https://dl.doubtnut.com/l/_kpU5ir7idyiH


3. A beam of light of wavelength 600 nm from

a distant source falls on a single slit 1.00 mm

wide and the resulting diffraction pattern is

observed on a screen 2m away. What is the

distance between the first dark fringes on

either side of the central fringe?

Watch Video Solution

4. A slt of width a illuminated by mono-

chromatic ligth of wavelength 650 nm at

https://dl.doubtnut.com/l/_XPM3Ovx8RRNA
https://dl.doubtnut.com/l/_6wgS3EkOoruw


normal incidence .Calculate the value of a

when

the first minimum falls at an angle of

diffraction of ,

Watch Video Solution

30∘

5. A slt of width a illuminated by mono-

chromatic ligth of wavelength 650 nm at

normal incidence .Calculate the value of a

when

https://dl.doubtnut.com/l/_6wgS3EkOoruw
https://dl.doubtnut.com/l/_My3Ez2khItv1


the first maximum falls at an angle of

diffraction of .

Watch Video Solution

30∘

6. Two wavelengths of sodium light of 590 nm

nd 596 nm are used in turn to study the

diffraction taking place at a single slit of

aperture .Calculate the separation

between the positions of first maxima of the

diffraction pattern obtained in the two cases.

Watch Video Solution

2 × 10− 6m

https://dl.doubtnut.com/l/_My3Ez2khItv1
https://dl.doubtnut.com/l/_IlxAGZuAJs9A


7. In a simple slit diffraction experiment,first

minimum of rd light(660 nm) coincides with

first maximum of some other wavelength .

Find the value of .

Watch Video Solution

λ'

λ'

8. For a single slit of width a ,the first

minimum of the interference pattern of a

monochromatic ligth of wavlength .occurs at

an angle of .At the same angle of ,we

λ

λ/a λ/a

https://dl.doubtnut.com/l/_IlxAGZuAJs9A
https://dl.doubtnut.com/l/_SoMu0qzt86kX
https://dl.doubtnut.com/l/_QOA5lkDg54Nk


get a maximum for two narrow sits separated

bby a distance a.Explain.

Watch Video Solution

9. Light of wavelength 550nm is incident as

parallel bea on a silt of width 0.1 mm.Find the

linear width and the angular width of the

principal maxima in the resulting diffraction

pattern on a screen kept at a distance of 1.1 m

from the slit.Which of these widths would not

https://dl.doubtnut.com/l/_QOA5lkDg54Nk
https://dl.doubtnut.com/l/_jwbeDKBT9vHT


change,if the screen were moved to a distance

of 2.2 m from the slit?

Watch Video Solution

10. Light of wavelength 600 nm is incident on

an aperture of size 2 mm.Calculate the

distance upto which the ray of light can

travel,such that its spread is less than the size

of the aperture.

Watch Video Solution

https://dl.doubtnut.com/l/_jwbeDKBT9vHT
https://dl.doubtnut.com/l/_lNzTZwqC6IGc
https://dl.doubtnut.com/l/_9ormtHM99ybF


11. A telescope is used to resolve two stars

separated by  radian.If the

wavelength fo light used is ,what shold

be the aperture of the objective of the

telescope?

Watch Video Solution

4.6 × 10− 6

5, 460
∘
A

12. Diameter of human eye lens is 2 mm.What

will be the minimum distance between two

points to resolve them,which are situated at a

https://dl.doubtnut.com/l/_9ormtHM99ybF
https://dl.doubtnut.com/l/_zB1sXCdT3kbz


distacne of 50 m from eye?The wavleength of

ligth is .

Watch Video Solution

5, 000
∘
A

13. Angular width of centrl maximum in the

Fraunhofer diffraction pattern of a slit is

measured.The slit is iluminated by igth of

wavelength .When the slit is

illuminated by light of another wavelength,the

angular width decreases y 30%.Calculate the

wavelength of this light.

6, 000
∘
A

https://dl.doubtnut.com/l/_zB1sXCdT3kbz
https://dl.doubtnut.com/l/_pCiI2I9KaNDO


The same decrease in the angular width of

centrl maximum is obtained ,when the original

appartus is immersed in a liquid.Fin refractive

index of the liquid.

Watch Video Solution

14. What is diffraction of light?

Watch Video Solution

https://dl.doubtnut.com/l/_pCiI2I9KaNDO
https://dl.doubtnut.com/l/_LBi2SK5kQf01


15. Does diffraction of light give information

about the nature (transverse or longitudinal)

of light waves.

Watch Video Solution

16. Which phenomena establish the wave

nature of ligth?

Watch Video Solution

https://dl.doubtnut.com/l/_3EOtepU7PwtH
https://dl.doubtnut.com/l/_8SIOzKuEVkKx


17. What are the reasons to believe that light

is a wave motion?

Watch Video Solution

18. What are the reasons to believe that light

is a wave motion?

Watch Video Solution

https://dl.doubtnut.com/l/_wSAgZlQg497o
https://dl.doubtnut.com/l/_PTMKMni8zxKa


19. State the necessary condition for

diffraction of light to occur?

Watch Video Solution

20. What should be the order of size of

obstacle/aperture for diffraction of light?

Watch Video Solution

https://dl.doubtnut.com/l/_qsmblflJ6uLl
https://dl.doubtnut.com/l/_caeMa0u9X4UM


21. What should be the order of size of

obstacle/aperture for diffraction of light?

Watch Video Solution

22. For a given single slit,the diffraction

pattern is obtained on a fixed screen,first by

using red ligth and then with blue light.In

which case,will the central maxima,in the

observed diffraction pattern,have a larger

angular width?

https://dl.doubtnut.com/l/_dsjV9IqAiwB1
https://dl.doubtnut.com/l/_h9NzBpTx0UQp


Watch Video Solution

23. Yellow light is used in a single slit

diffraction experiment with slit width of 0.6

mm. If yellow light is replaced by X-rays, how

will the diffraction pattern be affected?

Watch Video Solution

24. What is the condition for first minimum in

case of diffraction due to single slit?

Watch Video Solution

https://dl.doubtnut.com/l/_h9NzBpTx0UQp
https://dl.doubtnut.com/l/_45qnpo4uMFOC
https://dl.doubtnut.com/l/_UKaykxq6wjpK


25. Distinguish between interference and

diffraction?

Watch Video Solution

26. A diffraction greating has 5000 lines per

cm. what is its greating element?

Watch Video Solution

https://dl.doubtnut.com/l/_UKaykxq6wjpK
https://dl.doubtnut.com/l/_G2VychBXNOPO
https://dl.doubtnut.com/l/_R6f9bPEWkcOg


27. A diffraction greating has 5000 lines per

cm. what is its greating element?

Watch Video Solution

28. Define resolving power of an optical

instrument. How does it depend on

wavelength?

Watch Video Solution

https://dl.doubtnut.com/l/_Jp1Kf4hNWELN
https://dl.doubtnut.com/l/_s63s4ueautuy


29. Define resolving power of a compound

microscope. How does the resolving power of

a compound microscope change when

wavelength of radiation used is increased.

Watch Video Solution

30. Define resolving power of telescope.

Watch Video Solution

https://dl.doubtnut.com/l/_Ur9eSYRUsElw
https://dl.doubtnut.com/l/_94PxqOTFb81Z


31. What is meant by the term angular

resulution of a telescoe?

Watch Video Solution

32. How does magnifying power of a telescope

change on decreasing the aperture of its

objective lens?Justify your answer.

Watch Video Solution

https://dl.doubtnut.com/l/_wWF7TLATMmj2
https://dl.doubtnut.com/l/_h3lOMKQdzg5j


33. What is differnce between diffraction and

interfernce?

Watch Video Solution

34. Why is the diffraction of sound more

evident in daily life that of the light waves?

Watch Video Solution

https://dl.doubtnut.com/l/_Y9hciUUzXWid
https://dl.doubtnut.com/l/_sxH44pgUA5Uk


35. Why can sound waves be diffracted more

easily than light waves?

Watch Video Solution

36. Which of the following phenomenon is not

common to sound and light waves?

Watch Video Solution

https://dl.doubtnut.com/l/_gtVs0Qx8CukT
https://dl.doubtnut.com/l/_Df4DnzGrmyt0


37. Radio waves diffract pronouncedly around

building while light waves do not why?

Watch Video Solution

38. Coloured specrtrum is seen,when we look

through a muslin cloth.Why?

Watch Video Solution

https://dl.doubtnut.com/l/_XyHMUrYCA6js
https://dl.doubtnut.com/l/_GGO3iLMTLxqQ


39. General instruction same as in chapter 1.

Assertion:If we look through a muslin cloth, a

coloured spectrum is seen.

It is due to diffraction of white light on

passing through fine slits.

Watch Video Solution

40. Why can we not get diffraction from a wide

slit illuminated by a monochromatic light?

Watch Video Solution

https://dl.doubtnut.com/l/_mDOEUVsYHfhx
https://dl.doubtnut.com/l/_SEqkZEu3f925


41. A slit of width a is illuminated by

monochromtic light at normal incidence .Draw

the intensity distribution curve observed on

the screen due to diffraction.

Watch Video Solution

42. Draw the intensity pattern for single slit

diffraction and double slit interference. Hence,

state differences between interference and

diffraction.

https://dl.doubtnut.com/l/_SEqkZEu3f925
https://dl.doubtnut.com/l/_nadjDq4jRmUc
https://dl.doubtnut.com/l/_QXnCoTmPcfsU


Watch Video Solution

43. Answer the following questions: When a

tiny circular obstacle is placed in the path of

light from a distant source, a bright spot is

seen at the centre of the shadow of the

obstacle. Explain why?

Watch Video Solution

https://dl.doubtnut.com/l/_QXnCoTmPcfsU
https://dl.doubtnut.com/l/_REWIb7wqWX0G


44. What two main changes in diffraction

pattern of a single slit will you observe,when

the monochromatic source of light is replaced

by a source of white light?

Watch Video Solution

45. Show that the central maximum in the

single slit diffraction is twice as wide as the

second maxima and the pattern becomes

narrow as the width of slit is increased.

https://dl.doubtnut.com/l/_LzBlN40Sql45
https://dl.doubtnut.com/l/_S0sjmOtTpal2


Watch Video Solution

46. In a single slt diffraction pattern,how is the

width of cetral bright maximum changed,when

teh slit width is decreased,

Watch Video Solution

47. In a single slt diffraction pattern,how is the

width of cetral bright maximum changed,when

the distance between the slit and the screen is

increased

https://dl.doubtnut.com/l/_S0sjmOtTpal2
https://dl.doubtnut.com/l/_kgq273C6gBcO
https://dl.doubtnut.com/l/_i49TVmMEqylR


Watch Video Solution

48. In a single slt diffraction pattern,how is the

width of cetral bright maximum changed,when

light of smaller wavelength is used.Justify you

answer.

Watch Video Solution

49. In the diffraction of a single slit

experiment, how would the width of and the

https://dl.doubtnut.com/l/_i49TVmMEqylR
https://dl.doubtnut.com/l/_TNZrwezpp5r6
https://dl.doubtnut.com/l/_ehbnNGjgiW1j


intensity of central maximum change,if

slit width is halved and

Watch Video Solution

50. In the diffraction of a single slit

experiment, how would the width of and the

intensity of central maximum change,if

visible light of longer wavelength is used?

Watch Video Solution

https://dl.doubtnut.com/l/_ehbnNGjgiW1j
https://dl.doubtnut.com/l/_QIrmLGpYXSCX


51. Answer the following questions: In a single

slit diffraction experiment, the width of the slit

is made double the original width. How does

this affect the size and intensity of the central

diffraction band?

Watch Video Solution

52. Give two differences between fringes

formed in single slit diffraction and Young's

double slit experiment.

https://dl.doubtnut.com/l/_5ooSXmkXZbjE
https://dl.doubtnut.com/l/_8uI8m2BKGnha


Watch Video Solution

53. Give two points of differences between the

phenomenon of interfernce and diffraction.

Watch Video Solution

54. Distinguish between interference and

diffraction?

Watch Video Solution

https://dl.doubtnut.com/l/_8uI8m2BKGnha
https://dl.doubtnut.com/l/_a0oquv9ncJt3
https://dl.doubtnut.com/l/_vBdiZsqaHsCp
https://dl.doubtnut.com/l/_PXbOjBzQBbCT


55. Define resolving power of compound

microscope.

Watch Video Solution

56. Define resolving power of compound

microscope.

Watch Video Solution

57. Define resolving power of compound

microscope.

https://dl.doubtnut.com/l/_PXbOjBzQBbCT
https://dl.doubtnut.com/l/_k9LIQKDTi7Mn
https://dl.doubtnut.com/l/_e1IOQ3rZmRba


Watch Video Solution

58. How does the resolving power of a

compound microscope get affected on

decreasing the diameter of its objective?

Watch Video Solution

59. How does the resolving power of a

compound microscope get affected on

increasing the focal length of its objective?

https://dl.doubtnut.com/l/_e1IOQ3rZmRba
https://dl.doubtnut.com/l/_WIeHQUVxOeh0
https://dl.doubtnut.com/l/_oxX5yMUaSIhr


Watch Video Solution

60. How does the resolving power of a

compound microscope change of

decreasing the wave length of light used,and

Watch Video Solution

61. How does the resolving power of a

compound microscope get affected on

decreasing the diameter of its objective?

Watch Video Solution

https://dl.doubtnut.com/l/_oxX5yMUaSIhr
https://dl.doubtnut.com/l/_vzo5Iukv9nDK
https://dl.doubtnut.com/l/_nTtoCaNtXM22


62. Define resolving power of telescope.

Watch Video Solution

63. Define resolving power of an optical

instrument. How does it depend on

wavelength?

Watch Video Solution

https://dl.doubtnut.com/l/_nTtoCaNtXM22
https://dl.doubtnut.com/l/_jNiAhrZ7085Y
https://dl.doubtnut.com/l/_qKWzIlXtN2jZ


64. How does magnifying power of a telescope

change on decreasing the aperture of its

objective lens?Justify your answer.

Watch Video Solution

65. Define resolving power of telescope.

Watch Video Solution

https://dl.doubtnut.com/l/_5d1NZ62rIxhs
https://dl.doubtnut.com/l/_ZCykGUYefgYZ


66. Two convex lenses of same focal length but

of aperture  and ,are used as

the objective lenses in two astronomical

telescopes having identical eyepieces.

what is the ratio of their resolving powers?

Which telescope will you prefer and why ? Give

reason.

Watch Video Solution

D1 D2(D2 < D1)

https://dl.doubtnut.com/l/_WDZEGmiQDdsh


67. You are given the following three lenses.

Which two lenses will you use as an eye piece

and as an objective to construct an

astronomical telescope? Give reasons.

Watch Video Solution

68. How will the resolving power of a

compound microscope be affeced,when

https://dl.doubtnut.com/l/_PmudMlDJEo6Z
https://dl.doubtnut.com/l/_vVrf0BBcqJaQ


the frequency of light used to illuminate the

object is increased,and

Watch Video Solution

69. How does the resolving power of a

compound microscope get affected on

increasing the focal length of its objective?

Watch Video Solution

https://dl.doubtnut.com/l/_vVrf0BBcqJaQ
https://dl.doubtnut.com/l/_ha5VKm0ZCin3


70. Why are diffraction effects more

prominent through a slit formed by two

blades than through a slit formed by two

fingers?

Watch Video Solution

71. In a single slt diffraction experiment,the

thrid minimum due to red light of wavelength

720 nm coinciedes with the fourth maximum

https://dl.doubtnut.com/l/_VBgm7I8J4pTG
https://dl.doubtnut.com/l/_R3jCedIitj8j


due to ligth of some unkown wavelength.Find

the value of the unkown wavelength.

Watch Video Solution

72. The diameter of the pupi of the human eye

is 2 mm and it is most sensitive to the ilght of

wavelength 555 nm.

Find the angular limit of resolution of the eye.

Watch Video Solution

https://dl.doubtnut.com/l/_R3jCedIitj8j
https://dl.doubtnut.com/l/_B8dTcgOZP4IV


73. The diameter of the pupi of the human eye

is 2 mm and it is most sensitive to the ilght of

wavelength 555 nm.

Find the angular limit of resolution of the eye.

Watch Video Solution

74. Stars are often photographed through a

blue filter.What is the advantage of this?

Watch Video Solution

https://dl.doubtnut.com/l/_lWaGspe1SO2e
https://dl.doubtnut.com/l/_I9YyurMjAbCm


Exercise

1. What is diffraction of light?

Watch Video Solution

2. What is meant by diffraction ?Explain

diffraction at a single slit.

Watch Video Solution

https://dl.doubtnut.com/l/_ciDwXJAHHpRk
https://dl.doubtnut.com/l/_n28xiWSsB6dr


3. What is diffraction of light?

Watch Video Solution

4. What is diffraction of light?

Watch Video Solution

5. What is the condition for first minimum in

case of diffraction due to single slit?

Watch Video Solution

https://dl.doubtnut.com/l/_TPZqKQOKVZRi
https://dl.doubtnut.com/l/_lv5w74NLFXGV
https://dl.doubtnut.com/l/_NWZyXKD6R231


6. Discuss fully diffraction at a single slit and

derive the relation for the linear width of

central maximum.

Watch Video Solution

7. Answer the following questions: In a single

slit diffraction experiment, the width of the slit

is made double the original width. How does

https://dl.doubtnut.com/l/_NWZyXKD6R231
https://dl.doubtnut.com/l/_CUzYRLJVzdFo
https://dl.doubtnut.com/l/_UtFvmW2TjgKO


this affect the size and intensity of the central

diffraction band?

Watch Video Solution

8. What is dispersion of light? Explain it with a

diagram. Also explain the cause of dispersion.

Watch Video Solution

9. Discuss fully diffraction at a single slit and

derive the relation for the linear width of

https://dl.doubtnut.com/l/_UtFvmW2TjgKO
https://dl.doubtnut.com/l/_M2A49SJaJalg
https://dl.doubtnut.com/l/_jX1MVNmIRCTh


central maximum.

Watch Video Solution

10. Discuss fully diffraction at a single slit and

derive the relation for the linear width of

central maximum.

Watch Video Solution

11. Show that the central maximum in the

single slit diffraction is twice as wide as the

https://dl.doubtnut.com/l/_jX1MVNmIRCTh
https://dl.doubtnut.com/l/_2vYfmSOXLMGm
https://dl.doubtnut.com/l/_aGeyYnAhhzVu


second maxima and the pattern becomes

narrow as the width of slit is increased.

Watch Video Solution

12. A parallel beam of monochromatic light

falls normally on a single narrow slit. How

does the angular width of the central

maximum in the resulting diffraction pattern

depend on the wavelength of the incident

light?

Watch Video Solution

https://dl.doubtnut.com/l/_aGeyYnAhhzVu
https://dl.doubtnut.com/l/_35V326E9foUY


13. Discuss fully diffraction at a single slit and

derive the relation for the linear width of

central maximum.

Watch Video Solution

14. Discuss the diffraction produced by a

narrow slit which is illuminated by a

monochromatic light.

Watch Video Solution

https://dl.doubtnut.com/l/_35V326E9foUY
https://dl.doubtnut.com/l/_3drtlpkdBvur
https://dl.doubtnut.com/l/_m4DFKZiyg4gK


15. Show that the central maximum in the

single slit diffraction is twice as wide as the

second maxima and the pattern becomes

narrow as the width of slit is increased.

Watch Video Solution

16. Give two points of differences between the

phenomenon of interfernce and diffraction.

Watch Video Solution

https://dl.doubtnut.com/l/_yvOh4RMMz2XR
https://dl.doubtnut.com/l/_onDYpy0TNuSQ
https://dl.doubtnut.com/l/_pq4v1dk0v2t7


17. Draw the intensity pattern for single slit

diffraction and double slit interference. Hence,

state differences between interference and

diffraction.

Watch Video Solution

18. What is diffraction of light?

Watch Video Solution

https://dl.doubtnut.com/l/_pq4v1dk0v2t7
https://dl.doubtnut.com/l/_m809xr0QZ5xU


19. Give two points of differences between the

phenomenon of interfernce and diffraction.

Watch Video Solution

20. Define resolving power of an optical

instrument. How does it depend on

wavelength?

Watch Video Solution

https://dl.doubtnut.com/l/_0N22B28XngKQ
https://dl.doubtnut.com/l/_ZYOUurTaA2Ui


21. Define resolving power of compound

microscope.

Watch Video Solution

22. Define the term 'resolving power of a

telescope'. How will the resolving power be

affected with the increase in

wavelength of light used?

Watch Video Solution

https://dl.doubtnut.com/l/_BCdcBEW6WGhD
https://dl.doubtnut.com/l/_gySyjWBsfBVl
https://dl.doubtnut.com/l/_cxddReeGdrwV


23. How will the resolving power of a

compound microscope be affeced,when

the frequency of light used to illuminate the

object is increased,and

Watch Video Solution

24. How does the resolving power of a

compound microscope get affected on

increasing the focal length of its objective?

Watch Video Solution

https://dl.doubtnut.com/l/_cxddReeGdrwV
https://dl.doubtnut.com/l/_A68VgTtGEg44


25. Explain with reasons,how the resolving

power of a compound microscope will change

when

aperture of the objective lens is increased.

Watch Video Solution

26. Define the term resolving power of an

astronomical telescope.How does it get

affeted on

increasjing the aperture of the objective lens?

https://dl.doubtnut.com/l/_wcoJsf211602
https://dl.doubtnut.com/l/_ZCFY0yxwsONQ


Watch Video Solution

27. Define the term resolving power of an

astronomical telescope.How does it get

affeted on

increasing the wavelength of light used?

Watch Video Solution

28. Explain with reason,how the resolving

power of an astronomical telescoe will change

when

https://dl.doubtnut.com/l/_ZCFY0yxwsONQ
https://dl.doubtnut.com/l/_OVarFQ5vryR1
https://dl.doubtnut.com/l/_dgugZmUHH4Fp


frequency of the incident light on the

objective lens is increased

Watch Video Solution

29. Explain with reason,how the resolving

power of an astronomical telescoe will change

when

focal length of the objective lens is increased

and

Watch Video Solution

https://dl.doubtnut.com/l/_dgugZmUHH4Fp
https://dl.doubtnut.com/l/_68OAnZMHueew
https://dl.doubtnut.com/l/_pQwuJj7Vvo5k


30. Explain with reason,how the resolving

power of an astronomical telescoe will change

when

aperture of the objective lens is halved.

Watch Video Solution

31. What do you mean by deviation of light?

Watch Video Solution

https://dl.doubtnut.com/l/_pQwuJj7Vvo5k
https://dl.doubtnut.com/l/_URny5Z3o5ewt


32. What is the condition for first minimum in

case of diffraction due to single slit?

Watch Video Solution

33. Discuss fully diffraction at a single slit and

derive the relation for the linear width of

central maximum.

Watch Video Solution

https://dl.doubtnut.com/l/_LLOIylc0nem9
https://dl.doubtnut.com/l/_F8EzP4EWrS6m


34. Discuss fully diffraction at a single slit and

derive the relation for the linear width of

central maximum.

Watch Video Solution

35. Discuss fully diffraction at a single slit and

derive the relation for the linear width of

central maximum.

Watch Video Solution

https://dl.doubtnut.com/l/_ghWdt7gnLmWP
https://dl.doubtnut.com/l/_DEoWglbwoD26
https://dl.doubtnut.com/l/_lrEjLDeH2O3s


36. Discuss fully diffraction at a single slit and

derive the relation for the linear width of

central maximum.

Watch Video Solution

37. What is the condition for first minimum in

case of diffraction due to single slit?

Watch Video Solution

https://dl.doubtnut.com/l/_lrEjLDeH2O3s
https://dl.doubtnut.com/l/_umlAPlEqXwUi


38. In the diffraction of a single slit

experiment, how would the width of and the

intensity of central maximum change,if

slit width is halved and

Watch Video Solution

39. In the diffraction of a single slit

experiment, how would the width of and the

intensity of central maximum change,if

slit width is halved and

https://dl.doubtnut.com/l/_AsdwipZbLbMa
https://dl.doubtnut.com/l/_TIGAdHpxNHsW


Watch Video Solution

40. Two nearby narrow slits are illuminated by

a single monochromatic source. Name the

pattern obtained on the screen. One of the

slits is now covered. What is the name of the

pattern now obtained on the screen? Write

two differences between the pattens obtained

in the two cases.

Watch Video Solution

https://dl.doubtnut.com/l/_TIGAdHpxNHsW
https://dl.doubtnut.com/l/_9h1NYIVr2yNy


41. Show with the help of a diagram, how to

obtain the diffraction pattern by a single slit

.Draw a plot of intensity distribution.

Watch Video Solution

42. What is diffraction of light?

Watch Video Solution

https://dl.doubtnut.com/l/_p9X1UFrF3cIo
https://dl.doubtnut.com/l/_vq10uvlFi2ZD


43. Two nearby narrow slits are illuminated by

a single monochromatic source. Name the

pattern obtained on the screen. One of the

slits is now covered. What is the name of the

pattern now obtained on the screen? Write

two differences between the pattens obtained

in the two cases.

Watch Video Solution

https://dl.doubtnut.com/l/_WsYu8omoC3VR


44. The light of wavelength 600 nm is incident

normally on a slit of width 3 mm. Calculate the

linear width of central maximum on a screen

kept 3 m away from the slit.

Watch Video Solution

45. The light of wavelength  falls

normally on a slit odf width 2 mm.Calculate

the linear width of central mximum on a

screen kept 4 m away from teh slit.

6, 000
∘
A

https://dl.doubtnut.com/l/_D5jvys7iwBkh
https://dl.doubtnut.com/l/_0pf7dgL2zgKI


Watch Video Solution

46. Light of wavelngth 600 nm is incident on a

single slit of width 0.5 mm at normal

incidence.Calculate the separation between

two dark bbands on either side off the central

maximum,if the diffration pattern is observed

on a screen placed at 2 m from the slit.

Watch Video Solution

https://dl.doubtnut.com/l/_0pf7dgL2zgKI
https://dl.doubtnut.com/l/_QD4zdvbwtXSg


47. Red light of wavelenggth  from a

distant source falls on a slit 0.5 mm wide.What

is the distnce between two dark bands on

each side of central brigth band of diffraction

pattern observed on a screen placed 1.8 m

from the slit?

Watch Video Solution

6, 500
∘
A

48. A screen is placed 2 m away from a narrow

slit.Find the sit width ,if the first minimum lies

https://dl.doubtnut.com/l/_1cpKuLyBw0NT
https://dl.doubtnut.com/l/_yVS1Lc963Wob


5 mm on eighter side of the central

maximum,when plane waves of  m

are incident on the slit.

Watch Video Solution

5 × 10− 7

49. A slit 4.0 cm wide is irradiated with

microwaves of wavelength 2.0 cm .Fin the

angular spread of central maxima assuming

incidence normal to the plane of the slit.

Watch Video Solution

https://dl.doubtnut.com/l/_yVS1Lc963Wob
https://dl.doubtnut.com/l/_a9b9oV22UDhY
https://dl.doubtnut.com/l/_BTxkI81dWr7I


50. Light of wavelength  passes

through a silt 0.12 cm wide and forms a

diffraction pattern on a screen 2.7 m away.

What is the width of the central maxima?

Watch Video Solution

5.4 × 10− 5cm

51. If the apparatus is immersed in a liquid of

refractive index 1.35,what would be the width

of the central fringe?

Watch Video Solution

https://dl.doubtnut.com/l/_BTxkI81dWr7I
https://dl.doubtnut.com/l/_iOVKXszKcLy2


52. Determine the angular separation betwen

central maximum and first order maximum of

the difraction pattern due to a single slit of

width 0.25 mm,when light of wavelength

 is incident on it normally.

Watch Video Solution

5, 890
∘
A

53. 9 A parallel beam of light of wavelength

500 nm falls on a narrow slit and the resulting

diffraction pattern is observed on a screen 1 m

https://dl.doubtnut.com/l/_48F07HHBCL5s
https://dl.doubtnut.com/l/_d2q4ZRymxYR4


away. It is observed that the first minimum is

at a distance of 2.5 mm from the centre of the

screen. Find the width of the slit.

Watch Video Solution

54. A parallel beam of ligth of wavelength 600

nm is incident normally on a slit of width d .If

the distance between teh slit and the screen is

0.8 m and the distance fo teh second order

maximum from teh centre of the screen is 15

mm,calculate the width of the slit.

https://dl.doubtnut.com/l/_d2q4ZRymxYR4
https://dl.doubtnut.com/l/_KW1JvoXUiT7G


Watch Video Solution

55. A slt of width a illuminated by mono-

chromatic ligth of wavelength 650 nm at

normal incidence .Calculate the value of a

when

the first minimum falls at an angle of

diffraction of ,

Watch Video Solution

30∘

https://dl.doubtnut.com/l/_KW1JvoXUiT7G
https://dl.doubtnut.com/l/_xtaUQ8A4FwRb


56. A slt of width a illuminated by mono-

chromatic ligth of wavelength 650 nm at

normal incidence .Calculate the value of a

when

the first minimum falls at an angle of

diffraction of ,

Watch Video Solution

30∘

57. A slt of width a illuminated by mono-

chromatic ligth of wavelength 650 nm at

https://dl.doubtnut.com/l/_sDQnWnmC5UQe
https://dl.doubtnut.com/l/_l9nNRDaVqPxz


normal incidence .Calculate the value of a

when

the first maximum falls at an angle of

diffraction of .

Watch Video Solution

30∘

58. A slt of width a illuminated by mono-

chromatic ligth of wavelength 650 nm at

normal incidence .Calculate the value of a

when

https://dl.doubtnut.com/l/_l9nNRDaVqPxz
https://dl.doubtnut.com/l/_2OtVn4HovUtG


the first minimum falls at an angle of

diffraction of ,

Watch Video Solution

30∘

59. A slt of width a illuminated by mono-

chromatic ligth of wavelength 650 nm at

normal incidence .Calculate the value of a

when

the first maximum falls at an angle of

diffraction of .

Watch Video Solution

30∘

https://dl.doubtnut.com/l/_2OtVn4HovUtG
https://dl.doubtnut.com/l/_jXyXcZqhovXS


60. Light of wavelength 600 nm is incident on

an aperture of size 2 mm.Calculate the

distance upto which the ray of light can

travel,such that its spread is less than the size

of the aperture.

Watch Video Solution

61. What is the minimum angular separation

between two stars ,if a telesope is used to

https://dl.doubtnut.com/l/_jXyXcZqhovXS
https://dl.doubtnut.com/l/_cwMXwcWDkK3K
https://dl.doubtnut.com/l/_xaKweD51ag1V


observe them witha n objective of aperture 0.2

m?The wavelength of light used is .

Watch Video Solution

5, 900A

62. A telescope has an objective of diameter of

60 cm. The focal lengths of the objective and

eye piece are 2.0 m and 1.0 cm respectively. The

telescope is directed to view two distant

almost point sources of light (e.g. two stars of

a binary). The sources are at roughly the same

distance  along the line of( = 104lightyears)

https://dl.doubtnut.com/l/_xaKweD51ag1V
https://dl.doubtnut.com/l/_fyg8KFAOVsL2


sight but separated transverse to the line of

sight by a distnace of . what will the

telescope resolve the two objects i.e. will it see

two distinct stars?

Watch Video Solution

1010m

63. Two slits are 1 m mapart and the same slits

are 1 m from a screen.Find out fringe

separation,when light of wavelength 500 nm is

used.

Watch Video Solution

https://dl.doubtnut.com/l/_fyg8KFAOVsL2
https://dl.doubtnut.com/l/_LjfEqWYYpF8I


64. What should be the width of each slit to

obtain 10 maxima of the double slit

interfernce pattern ,within the central

maximum of teh singel slit diffraction pattern?

Watch Video Solution

65. Two wavelengths of sodium light of 590 nm

nd 596 nm are used in turn to study the

diffraction taking place at a single slit of

aperture .Calculate the separation2 × 10− 6m

https://dl.doubtnut.com/l/_LjfEqWYYpF8I
https://dl.doubtnut.com/l/_vG1s8ESLdQZt
https://dl.doubtnut.com/l/_HbTdLEWPaUGz


between the positions of first maxima of the

diffraction pattern obtained in the two cases.

Watch Video Solution

https://dl.doubtnut.com/l/_HbTdLEWPaUGz

