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WAVE OPTICAL

Solved Examples

1.In a certain liquid , the speed of yellow light is

2.2 x 10%m /s . Calculate the refractive index of


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_bBDhi0qttzzS

the liquid.

° Watch Video Solution

2. A monochromatic light of wavelength 500 nm
travelling in air strikes a glass surfaces. Calculate
the wavelength, frequency and speed of

refracted light. Take pig1,ss = 1.5.

° Watch Video Solution



https://dl.doubtnut.com/l/_bBDhi0qttzzS
https://dl.doubtnut.com/l/_oTxpBIZi9IK8

3. Light coming from a sodium lamp has a
wavelength of 632 nm. What will be its
wavelength in water? Take refractive index of

water = 1.33.

° Watch Video Solution

4. The refractive index of a transparent material
is 1.84 and that of glass is 1.52. By how much
amount the light travels faster in a window

glass than in the material ?

° Watch Video Solution



https://dl.doubtnut.com/l/_bIAMjevnKPBt
https://dl.doubtnut.com/l/_x97HeWmw6VNi

5. A ray of light is travelling normally through a
glass sheet. Calculate the time taken by the light
to travel if the thickness of the glass sheet is 2
mm.

Take, figlass = 1.9

o Watch Video Solution

6. The number of waves in a 3 - cm- thick layer of
a liquid is same as in 4 - cm - thick layer of

another liquid. If the refractive index of the first


https://dl.doubtnut.com/l/_x97HeWmw6VNi
https://dl.doubtnut.com/l/_kRRowb8APDnt
https://dl.doubtnut.com/l/_lp5p1DUtA00b

liquid is 1.8, then what will be for that of another

liquid?

° Watch Video Solution

7.Number of light waves of some frequency in 8
cm thickness of glass is same as number of light
waves of same frequency in 9 cm thickness of
water. If refractive index of water is 4/3, then

what should be the refractive index of glass?

° Watch Video Solution



https://dl.doubtnut.com/l/_lp5p1DUtA00b
https://dl.doubtnut.com/l/_i5QushJMdneF
https://dl.doubtnut.com/l/_LAaTwRZCmECC

8. The wavelength of yellow light in vacuum is
6000 A. If the absolute refractive index of air is
1.0002, then calculate the thickness of air
column which will have one more wavelength of
yellow light than in the same thickness of

vacuum.

° Watch Video Solution

9. Two plane monochromatic waves propagating
in the same direction with amplitudes

A and 2A and differing un phase by 7 /3


https://dl.doubtnut.com/l/_LAaTwRZCmECC
https://dl.doubtnut.com/l/_elpICzpiN8T3

superimpose. Calculate the amplitude of the

resulting wave.

° Watch Video Solution

10. Waves from two sources of intensities | and
31 are used in an interference experiment.
Calculate the intensity at point where the waves

superimpose with a phase difference of

(3)w /2 and (ii)m.

° Watch Video Solution



https://dl.doubtnut.com/l/_elpICzpiN8T3
https://dl.doubtnut.com/l/_vedwQxUgdw7U
https://dl.doubtnut.com/l/_9wysYo26sezK

11. Two coherent monochromatic light beams of
intensities | and 9l are superposed. What will be
the maximum and minimum  possible

intensities?

° Watch Video Solution

12. Calculate the ratio of slit width if the

amplitudes of light waves coming from have a

ratio of /3: 1.

° Watch Video Solution



https://dl.doubtnut.com/l/_9wysYo26sezK
https://dl.doubtnut.com/l/_Juk6Y1j5hyRQ
https://dl.doubtnut.com/l/_6CzcNU2KZy1b

13. In a Young's double slit experiment, using
mono-chromatic light of wavelength ), the
intensity of light at a point on the screen where
the path defference is A is k units. Find the

intensity at a point where the path difference is

A/3.

o Watch Video Solution

14. Separation between the slits in Young's
double-slit experiment is d and screen is placed

at a distance D from the slits to observe the


https://dl.doubtnut.com/l/_6CzcNU2KZy1b
https://dl.doubtnut.com/l/_OHZhe9wttKFN

interference pattern. Wavelength of light used is
A. Find the distance of point from centre of
screen where intensity falls to (i) half the

maximum and (ii) one-fourth of the maximum.

° Watch Video Solution

15. Calculate the ratio of two points on a screen
in a Young's double - slit experiment if the waves
from two coherent sourcres have a phase

difference of 3 and 5 respectively.

° Watch Video Solution



https://dl.doubtnut.com/l/_OHZhe9wttKFN
https://dl.doubtnut.com/l/_Uef6a16qmknl

16. Find the ratio of intensities of two points P
and Q on a screen in Young's double-slit
experiment when waves from sources
S1 and S5 have path difference (i) zero and (ii)

A / 3 respectively.

o Watch Video Solution

17. Two slits are made on an opaque surface at a
separation of Tmm beetween them. A screen in
placed at a distance of 1m from the plane of

slits. Find the separation between two


https://dl.doubtnut.com/l/_MPyWUaMpOlbR
https://dl.doubtnut.com/l/_5GmutULKqJDY

consecutive maxima. Wavelength of light being

used in the experiment is 500 nm.

o Watch Video Solution

18. Laser light of wavelength 640 nm incident on
a pair of slits produces an interference patterns
in which the bright fringes are separated by 8.1
mm. A second light produces an interference
pattern in which the fringes and separated by
7.2 mm. Calculate the wavelength of the second

light.

‘ o Watch Video Solution


https://dl.doubtnut.com/l/_5GmutULKqJDY
https://dl.doubtnut.com/l/_fotUmr9WOc5A

19. A monochromatic light of wavelength 5100 A
from a narrow slits is incident on a Young's
double=slit in an experiment. The overall
separation of 10 fringes on a screen in 2 cm. If
the screen is 200 cm away, calculate the slit

separation.

o Watch Video Solution

20. Yellow light of wavelength 6000A produces

fringes of width 0.8mm in YDSE. What will be


https://dl.doubtnut.com/l/_fotUmr9WOc5A
https://dl.doubtnut.com/l/_3VES1XfYW4zi
https://dl.doubtnut.com/l/_iEyZOukykO1J

the fringe width if the light source is replaced by
another monochromatic source of wavelength
7500A and the separation between the slits is

doubled ?

o Watch Video Solution

21. State two conditions to obtain sustained
interference of light. In young's double slit
experiment, using light of wavelength 400 nm,
interference fringes of width X are obtained. The
wavelength of light is increased to 600 nm and

the separation between the slits is halved. if one


https://dl.doubtnut.com/l/_iEyZOukykO1J
https://dl.doubtnut.com/l/_p9zJVU3cb40Q

wants the observed fringe width on the screen
to be the same in the two cases, find the ratio of
the distance between the screen and the plane

of the slits in the two arrangements.

° Watch Video Solution

22. In Young's double slip experiment ,the width
of fringes obtained from a source of light of
wavelength 5000 A is 3.6mm Calculate the
frings width if the apparatus is immersed in a

liquid of refractive index 1.2.

‘ o Watch Video Solution


https://dl.doubtnut.com/l/_p9zJVU3cb40Q
https://dl.doubtnut.com/l/_jHpoE47QMXzb

23. Red light of wavelength 6000 A is used in a
Young's double-slit experiment. At a point P on
the screen n bright fringe is obtained . When
red light is replaced with blue light of
wavelengh 4000A, (n + l)th bright fringe s
obtained at the same point P. Calculate the

value of n.

° Watch Video Solution



https://dl.doubtnut.com/l/_jHpoE47QMXzb
https://dl.doubtnut.com/l/_67RNVaPoYUSs

24. The two slits in Young's double slit
experiment are separated by a distance of 0.03
mm. An interference pattern is produced on a
screen 1.5 m away. The 3" bright fringe is at a
distance of 1 cm from the central maximum.

Calculate the wavelength of light used.

o Watch Video Solution

25. In Young's double -slit experiment, the slits
are 0.5 cm apart and screen is Tm away. The slits

are illuminated by sodium light of wavelength


https://dl.doubtnut.com/l/_pyGfh9Yj1vji
https://dl.doubtnut.com/l/_b8lQMkbLWoKe

6890A. What will be the distance between 3™
bright fringe on one side and 4™ bright fringe

on other side of central fringe.

o Watch Video Solution

26. A double =slit is illuminated by light of
wavelength 5000A. The slits are 0.1 cm apart and
the screen is placed 1m away. Calculate (i) the
angular position of 10™ maximum in radian and

(i) separation of the adjacent minima.

° Watch Video Solution



https://dl.doubtnut.com/l/_b8lQMkbLWoKe
https://dl.doubtnut.com/l/_WzfVs2qZvF9c

27. If the ratio of amplitude of wave is2: 1, then

the ratio of maximum and minimum intensity is

° Watch Video Solution

28. If two slits in Young's double-slit experiment
have width ratio 9:1, deduce the ratio of
intensity at maxima and minima in the

interference pattern.

° Watch Video Solution



https://dl.doubtnut.com/l/_pBC9XerEE0LF
https://dl.doubtnut.com/l/_Fz8TH8gl9dL4

29. If ratio of intensities of two waves is 64 : 9.
Calculate the ratio of maximum and minimum
intensity in the interference pattern formed by

these two waves.

° Watch Video Solution

30. The ratio of intensities at amxima and

minima is 25:16. What will be ratio of the

widths of two slits in YDSE ?

o Watch Video Solution



https://dl.doubtnut.com/l/_zWjlY7CezTVM
https://dl.doubtnut.com/l/_a3cTdBYlyVBy

31.In a wedge-shaped film, between two points X
and Y, nine friges are observed with light of
wavelength 4800A. How many fringes will be
observed between the same two points if the

wavelength of light is changed to 6400A ?

o Watch Video Solution

32. A thin air film is between two points A and B.
When light of wavelength 5400A is used, 5

fringes appear between the two points. Find the


https://dl.doubtnut.com/l/_GOnRd117r5M5
https://dl.doubtnut.com/l/_FxngKzrbS1vG

difference in the thickness of the film between

the two points.

° Watch Video Solution

33. White light is incident normally on a thin
glass plate of refractive index 1.5. Calculate the
minimum thickness of the film for which the
wavelength 4200A is absent for the reflected

light.

° Watch Video Solution



https://dl.doubtnut.com/l/_FxngKzrbS1vG
https://dl.doubtnut.com/l/_wxu3mwuadq9w
https://dl.doubtnut.com/l/_ds1JhKE4OYVX

34. White light is incident on a soap film at an
angle of 60°. On examining the reflecting light
by a spectroscope, a dark band corresponding
to wavelength 6200A is found. Find the
minimum thickness of the film. Take refractive

index of film =1.33.

o Watch Video Solution

35. White light is incident on a very thin glass
plate of thicness 1um. Index of refraction for

the glass is 1.5. Which wavelengths in the visible


https://dl.doubtnut.com/l/_ds1JhKE4OYVX
https://dl.doubtnut.com/l/_GAY2ufqzBxKE

region (400 nm to 700 nm) are strongly

transmitted by the glass plate ?

° Watch Video Solution

36. White light incident perpendicular on a soap
film gets reflected . It has an interference
maximum at 5800A and a minimum at 4200A in
a visible spectrum. If there is no minimum in
between the two bands, find the thickness of the

soap film. Take refractive index of flm=4/3.

° Watch Video Solution



https://dl.doubtnut.com/l/_GAY2ufqzBxKE
https://dl.doubtnut.com/l/_mrsJNoqhyMuL

37. White light is incident on a soap film of
p = 4/3 at an angle of 45°. On examining the
transmitted light with a spectrometer, a bright
band of wavelength 5400A is found. What will

be the minimum thickness of the soap film?

o Watch Video Solution

38. White light is incident on water film of
thickness 1um. Refractive index of water is 1.33.

Which wavelengths in visible region (400 nm to


https://dl.doubtnut.com/l/_ZSnGAdFYLi8M
https://dl.doubtnut.com/l/_NTPsn6KDa93g

700 nm) will be strongly reflected by the water

film ? Assume air on both sides of the film.

o Watch Video Solution

39. A thin glass plate of refractive index 1.5 is
introduced in the path of one of the interfering
beam. As a result, the central bright fringe
moves to a position previously occupied by the
fifth bright fringe. If the wavelength of beam is
6.2 x 10~ °cm, calculate the thickness of glass

plate.

‘ o Watch Video Solution


https://dl.doubtnut.com/l/_NTPsn6KDa93g
https://dl.doubtnut.com/l/_V3ecojVZnrPZ

40. A transparent sheet of thickness 0.018 mm is
pasted on one of the slits of a Youngs slit
experiment. If the set - up uses monochromatic
light of wavelength 6800A, how many fringes
will shift due to pasting of the sheet? Take u

sheet = 1.6.

o Watch Video Solution

41. Light of wavelength 500 nm falls normally on

a slit of width 1lum producing Fraunhofer


https://dl.doubtnut.com/l/_V3ecojVZnrPZ
https://dl.doubtnut.com/l/_hYp9OFs6PoTZ
https://dl.doubtnut.com/l/_yJDDXKCCXI7b

diffraction pattern on a screen. Calculate the
angular position of the first minimum and the

angular width of the central maximum.

o Watch Video Solution

42. A parallel beam of monochromatic light is
incident on a slit of width 0.1 mm. Find the angle
in which most of the light is diffracted.

Wavelength of light used is 500 nm.

° Watch Video Solution



https://dl.doubtnut.com/l/_yJDDXKCCXI7b
https://dl.doubtnut.com/l/_LNms5FROytPN
https://dl.doubtnut.com/l/_F2Ahc0NXX6Xy

43. The slit of width 'b' is illuminated by light of
wavelength 6000A . For what value of 'b' will be

first maximum fall at angle of diffraction of 30°

?

° Watch Video Solution

44. Light of frequency 25 GHz is incident
normally on a rectangular slit of width 4 cm.
Calculate the angular width of the central
maximum of the diffraction pattern formed by

the slit.

I ° wAr_o_L w2l e~_ .. _


https://dl.doubtnut.com/l/_F2Ahc0NXX6Xy
https://dl.doubtnut.com/l/_sBnwCRGHESaw
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45. Light of A = 550nm is incident as parallel
beam on a slit of width 0.1mm. Find the angular
width and linear width of the principal maximum
in the diffraction pattern on a screen at a
distance of 1.1m from thw slit. Which of these
widths will not change if the screen were moved

to a distance of 2.2m from the slit ?

° Watch Video Solution



https://dl.doubtnut.com/l/_sBnwCRGHESaw
https://dl.doubtnut.com/l/_PuBrsoAml2C8

46. Light of wavelength 600 nm falls from a
distant source on a slit 0.6 mm wide. Find the
distance between the two dark bands, on either
side of the central bright band of the diffraction
pattern observed , on a screen placed 2 m from

the slit.

o Watch Video Solution

47. Fraunhofer diffraction from a single slit of
width 'a' is observed with a parallel beam of light

of 500 nm and the resulting diffraction pattern


https://dl.doubtnut.com/l/_uvX5PVb6S6a9
https://dl.doubtnut.com/l/_ZRvARR4vg75p

is observed on a screen 1.2 m away. The first
minimum is observed at a distance of 2.5 mm

from the centre of the screen. Find the value of

° Watch Video Solution

48. Determine the angular spread between
central maximum and first order maximum of
the diffraction pattern due to a single slit of
width 0.25mm, when light of wavelength 5890A

is incident on it normally ?

‘ o Watch Video Solution


https://dl.doubtnut.com/l/_ZRvARR4vg75p
https://dl.doubtnut.com/l/_pOlEIp83ck5r

49. Two wavelengths of sodium light 590 nm and
596 nm are used, in turn, to study the diffraction
taking place at a single slit of aperature
2 x 10~ *m. The distance between the slit and
the screen is 1.5 m. Calcualate the separation
between the positions of first maximum of the

diffractions patterns obtained in two cases.

o Watch Video Solution



https://dl.doubtnut.com/l/_pOlEIp83ck5r
https://dl.doubtnut.com/l/_5ExkljZlGP5t

50. A laser operates at a frequency of
5 x 10 Hz. If the laser has an aperture of 10

mm, what will be the angular spread?

° Watch Video Solution

51. Parallel beam of light of wavelength 420 nm
is focused on a screen at a distance of 50 cm
from the lens. What would be the radius of the
central bright spot formed? Diameter of the lens

is 10 cm.

° Watch Video Solution



https://dl.doubtnut.com/l/_hD3L0C50nOCb
https://dl.doubtnut.com/l/_MX3Hv9AmEwVx

52. Light of wavelength 620 nm goes through a
pinhole of diameter 0.1 mm. Screen is placed at a
distance 5 m from the hole. What will be the

radius of the central bright spot formed ?

o Watch Video Solution

53. Estimate the limit of resolution of a human
eye, for the light of wavelength 500 nm. (Take

diameter of human eye equal to 2 mm).

I ° Watch Video Solution


https://dl.doubtnut.com/l/_MX3Hv9AmEwVx
https://dl.doubtnut.com/l/_Po2xMj6qLnH4
https://dl.doubtnut.com/l/_fE3YQ1Ht0bqX

54. Assume that light of wavelength 6000A is
coming from a star. What is the limit of
resolution of a telescope whose objective has a

diameter of 100 inch ?

o Watch Video Solution

55. A telescope of diameter 500 cm is used to
resolve two points on the moon. Calculate the
separation between the points . Take distance of

the moon from the Earth = 4 X 1010(:m, and


https://dl.doubtnut.com/l/_fE3YQ1Ht0bqX
https://dl.doubtnut.com/l/_mXY3I32XuiLK
https://dl.doubtnut.com/l/_OIWfcOs1CDPy

wavelength of light most sensitive to eye

— 5.5 x 10 °cm.

° Watch Video Solution

56. The numerical aperture of a microscope is
0.31. If the wavelength of light used in 600 nm,

calculate the resolving power of the microscope.

° Watch Video Solution



https://dl.doubtnut.com/l/_OIWfcOs1CDPy
https://dl.doubtnut.com/l/_yGHRCkokJX3l

57. The width of an aperture is 4 mm and
wavelength of light illuminating it is 600 nm.

Find the distance up to which ray optics is valid.

o Watch Video Solution

58. Two polaroids are kept initially with their
axes parallel to each other. One of the palaroid
is then rotated through various angles. How
would the intensity of light coming from the

rotating polaroid be affected, compared to


https://dl.doubtnut.com/l/_JF9muoqtherc
https://dl.doubtnut.com/l/_snVy9xiZLGcH

initial intensity if it is ratated through

(4)45° (4)90° (444)180° .

° Watch Video Solution

59. Polarizer and analyzer are placed in such a
manner that their transmission axes are inclined
at an angle 30° . If intensity of light emerging
from the polarizer is I, then what should be the

intensity of unpolarised light ?

° Watch Video Solution



https://dl.doubtnut.com/l/_snVy9xiZLGcH
https://dl.doubtnut.com/l/_Fi4vOTLbysxl
https://dl.doubtnut.com/l/_Mveisg4K0gd7

60. Two ploarising sheets are kept with their
polarising direction parallel such that the
intensity of transmitted light is maximum.
Calculate the angle through which one of the
sheets must be turned if the intensity of

1
transmitted light is to drop by 1 ?

o Watch Video Solution

61. Two polarioids P; and P, are placed in
crossed positions. A third polaroid P5 is kept
between P; and P, such that the axis of P; is

parallel to that of P;. How would the intensity of


https://dl.doubtnut.com/l/_Mveisg4K0gd7
https://dl.doubtnut.com/l/_oOVOkBOk4NPn

light (1) transmitted through P, vary as Pj is
rotated? Draw a plot of intensity "I’ vs the
angle "0’ between the axes of P; and Ps. In
which orientation will the transmitted intensity

be (i) minimum and (ii) maximum?

o Watch Video Solution

62. Two polaroids are kept crossed to each other.
Now one of them is rotated through an angle of
45° . The percentage of incident light now

transmitted through the system is

‘ o Watch Video Solution


https://dl.doubtnut.com/l/_oOVOkBOk4NPn
https://dl.doubtnut.com/l/_80tIBLSv8xhL

63. Unpolarised light of intensity I, passes
through two polaroids P; and P, such that
pass axis of P;. A third polaroid Pj5 is placed
between P; and P, with pass axis of P3 making
an angle 60° with that of P;. Determine the
intensities of  light transmitted by

Pl,P2 and P3.

° Watch Video Solution



https://dl.doubtnut.com/l/_80tIBLSv8xhL
https://dl.doubtnut.com/l/_6mn7uftB9Hxc

64. Two polaroids are placed at 90° to
eachother. What happens when (N — 1) more
polaroids are inserted between them ? Their
axes are equally spaced. How does the

transmitted intensity behave for large NV ?

o Watch Video Solution

65. Unpolarized light is incident on a plane glass
surface. What should be the angle of incidence
so that the reflected and refracted rays are

perpendicular to eachother ?



https://dl.doubtnut.com/l/_1QGfy2PrB6yV
https://dl.doubtnut.com/l/_2xyWKC3yEH3H

° Watch Video Solution

66. A ray of light is incident on the surface of a
glass plate of refractive index 1.6 at polarzing
angle. Calculate the angles of reflection and

refraction.

o Watch Video Solution

67. Light is incident on a plane glass sheet at an

angle of 70°. Find the refractive index of glass


https://dl.doubtnut.com/l/_2xyWKC3yEH3H
https://dl.doubtnut.com/l/_uyAY6BWyGD1G
https://dl.doubtnut.com/l/_neCOZwVBrebC

sheet if the reflected and refracted rays are

perpendicular to each other.

° Watch Video Solution

68. If the polarising angle for a given medium is

60°, then the refractive index of the medium is

o Watch Video Solution

69. A beam of light travelling in water enters a

glass plates. Calculate the angle of incidence for


https://dl.doubtnut.com/l/_neCOZwVBrebC
https://dl.doubtnut.com/l/_OXw5WpLzhhwm
https://dl.doubtnut.com/l/_UdPOVa46p2Zt

which the reflected light will be completely
plane polarised. Take

Hwater = 1.33 and Hglass = L.5.

° Watch Video Solution

70. Light from a galaxy, having wavelength
6000A is found to be shifted towards red by
50A. Calculate velocity of recession of the

galaxy.

° Watch Video Solution



https://dl.doubtnut.com/l/_UdPOVa46p2Zt
https://dl.doubtnut.com/l/_0huywiO5u3EY
https://dl.doubtnut.com/l/_XEUY56aLXG7C

71. The spectral line for a given element in the
light received from a distant star is shifted
towards longer wavelength side by 0.025%.

Calculate the velocity of star in the line of sight.

° Watch Video Solution

72. A star is moving away from the obsever on
the Earth with a speed of 400 km/s. What will be
the Doppler shift if the wavelength of light

emitted by the star is 5800A ?

o Watch Video Solution



https://dl.doubtnut.com/l/_XEUY56aLXG7C
https://dl.doubtnut.com/l/_YvuwWnwhifKT

Practice Problems 1

1. The refactive index of diamond and a glass
slab is 2.47 and 1.68, respectively. Determine the
ratio of speed of light in diamond and glass

slab.

o Watch Video Solution

2. Wavelength of blue in vacuum is 5000A. What
will be the thickness of an air column of same

thickness which have 20 more wavelengths of


https://dl.doubtnut.com/l/_tyQQKw3nDFhN
https://dl.doubtnut.com/l/_OyvyzXSQLW90

blue light ? Given the refractive index of air

column is 1.003.

° Watch Video Solution

3. Blue light of wavelength 470 nm emerges
through a liquid column of refractive index 1.42.
Calculate the wavelength and frequency of blue

light in the liquid.

° Watch Video Solution



https://dl.doubtnut.com/l/_OyvyzXSQLW90
https://dl.doubtnut.com/l/_chaRlE1ntsMj

4. A pair of monochromatic waves of amplitude
A and 2 A are travelling in same direction.
Determine the amplitude of the resultant wave

if both the waves are superimposed and phase

difference of 45°.

o Watch Video Solution

5. Two coherent monochromatic light beam of
intensitites I and4l are superposed.The
maximum and minimum possible intensities in

the resulting beam, is



https://dl.doubtnut.com/l/_V277uZXxUbz0
https://dl.doubtnut.com/l/_ZdgGQ6xFX4l2

° Watch Video Solution

6.In a Young's slit experiment, the slit widths are
in ratio 1:2. Determine the ratio of intensity of
minima and maxima in the obtained

interference pattern.

o Watch Video Solution

7. In Young's double slit experiment using
monochromatic light of wavelength XA, the

intensity of light at a point on the screen where


https://dl.doubtnut.com/l/_ZdgGQ6xFX4l2
https://dl.doubtnut.com/l/_3YWJFcYwLYNi
https://dl.doubtnut.com/l/_B0fT0i8qr64n

path diff. is A is K units. Find the intensity of

light at a point where path difference is A /3.

° Watch Video Solution

8. In Young's double-slit experiment (Y.D.S.E),
light of intesity I, is used at both slits. Calculate
the intensity on screen at a point for which the

phase difference is 60°.

° Watch Video Solution



https://dl.doubtnut.com/l/_B0fT0i8qr64n
https://dl.doubtnut.com/l/_6WJLfwEVhw8f

9. In a YDS.E, light of wavelength 500 nm is
used. The separation between brigh fringes is
7.5 mm. Calculate the separation between the
bright fringes if the light is replaced by another

light of wavelength 650 nm.

o Watch Video Solution

10. In a Y.DS.E, light of wavelength 500 nm is
used. The separation between bright fringes is
7.5 mm.,, calculate the fringe width if light is

replaced by another light of wavelength 650 nm


https://dl.doubtnut.com/l/_PyzAc1rfiNAh
https://dl.doubtnut.com/l/_R5uS5yNkLeNS

and separation between the slits is increased to

1.5 times.

° Watch Video Solution

11.In Y.DS.E., distance between both the slits is 2
mm. When a light of frequency 5.5 x 10" Hz is
used, the fringes width is T mm. Determine the

distance between screen and slit.

° Watch Video Solution



https://dl.doubtnut.com/l/_R5uS5yNkLeNS
https://dl.doubtnut.com/l/_zt0MvbiEgyYj

12. In Y.D.S.E., distance between both the slits is
2 mm. When a light of frequency 5.5x10 14 Hz is
used, the fringes width is 1 mm, calculate the

distance second bright fringe and central fringe.

o Watch Video Solution

13. In Y.DS.E, light of wavelength 5500A is used.
If the slits are at a distance of 10 3m and

interference pattern is formed at a distance of

100 cm.


https://dl.doubtnut.com/l/_QFvJOf5OuKAz
https://dl.doubtnut.com/l/_V2wRhsH8r55M

Calculate the distance between central fringe

and second dark fringe.

° Watch Video Solution

14. Two slits are made one millimeter apart and
the screen is placed one metre away. When blue-
green light of wavelength 500 nm is used, the

fringe separation is

° Watch Video Solution



https://dl.doubtnut.com/l/_V2wRhsH8r55M
https://dl.doubtnut.com/l/_bzpFEY5zbbGX

15. In  Young's double-slit experiment,
interference pattern is observed at a distance of
Tm. If light used has a frequency of 6 X 10" Hz
and slit separation distance is equal to 0.05 mm,
calculate the distance between fourth bright

fringe and centre.

o Watch Video Solution

16. In Young's doubleslit experiment,
interference pattern is observed at a distance of

Tm. If light used has a frequency of 6 x 10 14 Hz


https://dl.doubtnut.com/l/_fQ1w7GN3blcK
https://dl.doubtnut.com/l/_EkW1lZ9mGQdo

and slit separation distance is equal to 0.05
mm,, calculate the angular position of gth

maximum.

o Watch Video Solution

17. In Young's double-slit, experiment, light of
6000A is used. What will be the distance
between two adjacent minima if distance
between both the slits is 02 om and
interference pattern is observed at a distance of

m.

‘ o Watch Video Solution


https://dl.doubtnut.com/l/_EkW1lZ9mGQdo
https://dl.doubtnut.com/l/_bUKlY53DFtY5

18. In Y.DS.E., slits are at a distance of 0.5 mm
and light of wavelength A is used. Determine the
value of A if interference pattern is formed at a
distance 1.2 m away and third dark fringe is at a

distance of 1.2 cm from the central fringe.

o Watch Video Solution

19. In Y.DS.E., slits are at a distance of 0.5 mm
and light of wavelength A is used, if interference

pattern is formed at a distance 1.2 m away and


https://dl.doubtnut.com/l/_bUKlY53DFtY5
https://dl.doubtnut.com/l/_sC6voLyBquDp
https://dl.doubtnut.com/l/_ZsndTkMjEXvx

third dark fringe is at a distance of 1.2 cm from
the central fringe, calculate the distance
between central fringe and third dark frings if
whole set-up is immersed in a liquid of refractive

index 1.33.

o Watch Video Solution

20. In Y.DS.E., light of wavelength 600 nm is
used. When slits are 1.2 mm apart, interference
pattern of span 5 x 10~ ?m is observed on a
screen placed 2m away. Calculate the number of

fringes observed in the interference pattern.


https://dl.doubtnut.com/l/_ZsndTkMjEXvx
https://dl.doubtnut.com/l/_F4SYBmW6EgXj

o Watch Video Solution

21. In double slit experiment using light of
wavelength 600nm, the angular width of a
fringe formed on a distant screen is 0.1°. What

is the spacing between the two slits ?

° Watch Video Solution

22. In Young's double-slit experiment, light of
wavelength 600 nm is used. When the slits are

kept at a distance of 1mm, interference pattern


https://dl.doubtnut.com/l/_F4SYBmW6EgXj
https://dl.doubtnut.com/l/_CIgbdFPCbSQL
https://dl.doubtnut.com/l/_sD826Iir7hzY

is observed at a diatance of Im. What will be the
distance between central maxima and fringe
with intensity equal to one-forth of maximum

intensity.

o Watch Video Solution

23. In an experiment, four identical coherent
waves of intensity I, are interfered. Calculated
the maximum intensity in the interference

pattern.

° Watch Video Solution



https://dl.doubtnut.com/l/_sD826Iir7hzY
https://dl.doubtnut.com/l/_TnZZQW1BDn1x

Practice Problems 2

1. Light of wavelength 6328 A is incident
normally on a slit of width 0.2 mm. Calculate the
angular width of central maximum on a screen

distance 9 m?

° Watch Video Solution

2. Light of wavelength 5, 000A is normally
illuminates a 0.2 mm wide slit. Calculate the

angular spread between central maximum and


https://dl.doubtnut.com/l/_Sd1fnE3JVwU5
https://dl.doubtnut.com/l/_QH8ZyKRoXYqa

first order maximum of the formed diffraction

pattern.

o Watch Video Solution

3. A parallel beam of light of 500 nm falls on a
narrow slit and the resulting diffraction pattern
is observed on a screen 1 m away. It is observed
that the first minimum is at a distance of 2.5 mm
from the centre of the screen. Calculate the

width of the slit.

° Watch Video Solution



https://dl.doubtnut.com/l/_QH8ZyKRoXYqa
https://dl.doubtnut.com/l/_E7Yg2pX1R0Rg

4. Light of wavelength 6, 000A falls on a single
slit and diffracts. It is observed that the first
maximum in diffraction pattern subtends an

angle of 45°. Calculate the slit width.

o Watch Video Solution

5. Light of wavelength 6,000 A falls on a single
slit and diffracts. It is observed that the first
maximum in diffraction pattern subtends an

angle of 45°, calculate the angular separation


https://dl.doubtnut.com/l/_IwC15jp2fEKI
https://dl.doubtnut.com/l/_6EacvbU1E1LG

between central maxima and secondary maxima

of first order in observed diffraction pattern.

° Watch Video Solution

6. A laser beam of 7, 500A is sent from a lunar
rover on the moon. If laser beam passes through
an aperture of 0.8 c¢m, calculate the angular
spread of diffracted beam on reaching the Earth.

The distance between the Earth and the moon is

4 x 10°km.

° Watch Video Solution



https://dl.doubtnut.com/l/_6EacvbU1E1LG
https://dl.doubtnut.com/l/_vS8ColecAafZ

7. (a) Write two characteristics features
distinguishing the diffraction pattern from the
interference fringes obtained in Young's double
slit experiment.

(b) Two wavelengths of sodium light 590 nm and
596 nm are used , in turn, to study the
diffraction taking place due to a single slit of
aperture 1 x 10~ *m. The distance between the
slit and the screen is 1.8m. Calculate the
separation between the positions of the first
maxima of the diffraction pattern obtained in

the two cases.

| o |


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

| & Watch Video Solution

8. Light of wavelength 5000 x 10 '%m s
incident normally on a slit. The first minimum of
the diffraction pattern is observed to lie at a
distance of 5 mm from the central maximum on
a screen placed at a distance of 3m from the slit.

Then the width of the slits is

o Watch Video Solution



https://dl.doubtnut.com/l/_UEkktxJsBqbV
https://dl.doubtnut.com/l/_rMVA3I9oHcyK

9.1n a single slit diffraction set-up, the screen is
placed at a distance of 80 cm from a slit. Light of
5, 000A is illuminated on the slit, the diffraction
pattern is oberved on the screen. Determine the
aperture of the slit if distance between first and

second minima is 2.1 mm.

o Watch Video Solution

10. Light beams of wavelengths A and A\’ are
illuminated on a single slit of aperture a. If the

value of A is 5 X 10_7m, the first maxima


https://dl.doubtnut.com/l/_CJ0DJDIH6TvE
https://dl.doubtnut.com/l/_lUaFKUccn1KS

formed coincides with the first minima formed

light of wavelength \’. Calculate the value of \".

° Watch Video Solution

Practice Problems 3

1. Light of wavelength 5, 000A is used in a

microscope of numerical aperture 0.10. Calculate

the resovlving power of the microscope.

° Watch Video Solution



https://dl.doubtnut.com/l/_lUaFKUccn1KS
https://dl.doubtnut.com/l/_lsMJ6u8P18Zv
https://dl.doubtnut.com/l/_ybuIniG032Xv

2. A microscope is used to resolved two objects
placed at a distance of 2 x 10~ *em. Calculate
the numerical aperture of the microscope if

light of wavelength 6, 000A is used.

o Watch Video Solution

3. A binary star system is observed using a
telescope. The angular separation between both
the stars is 5 x 10~ % radians. Calculate the
aperture of objective of the telescope if light of

wavelength 5, 500A is used.

| &N


https://dl.doubtnut.com/l/_ybuIniG032Xv
https://dl.doubtnut.com/l/_fX2QUMhAgVHW

| W Watch Video Solution

4. A telescope has an objective lens of diameter
5 inch. Calculate the resolving power of the
telescope when light of wavelength 5, 500A is

used.

o Watch Video Solution

5. A telescope has an objective lens of diameter

5 inch, determine the minimum angular


https://dl.doubtnut.com/l/_fX2QUMhAgVHW
https://dl.doubtnut.com/l/_tgKh6At9mH8a
https://dl.doubtnut.com/l/_yoA9YnUpOGqr

separation between two distant objects for light

of wavelength 6, 000A

° Watch Video Solution

6. Light of wavelength 5, 000A is falling on a
microscope objective lens with a cone angle of
60°. Calculate the resolving power of the

microscope.

° Watch Video Solution



https://dl.doubtnut.com/l/_yoA9YnUpOGqr
https://dl.doubtnut.com/l/_IxRD3q29iAXd

7. Human eye is sensitive to light of wavelength
5, 500A. Calculate the limit resolution of eye if

diameter of pupil in the eye is nearly 2 mm.

° Watch Video Solution

8. Aslit of aperture 1.8 mm is illuminated by light
of wavelength 5, 000A. Calculate the minimum
distance light can travel before the diffraction is

noticed.

o Watch Video Solution



https://dl.doubtnut.com/l/_fP64gC9uQmRH
https://dl.doubtnut.com/l/_zprytZ0bWjHG

9. For what distance is ray optics a good
approximation when the aperture is 3mm wide
and wavelength is 500nm ? (NCERT Solved

Example)

° Watch Video Solution

10. Light of wavelength 5, 500A is illuminated on
a slit. Calculate the slit width if Fresnel distance

for diffraction set-up is 4 m.

o Watch Video Solution



https://dl.doubtnut.com/l/_vccLAalC8286
https://dl.doubtnut.com/l/_BtR5a3bdtPH9

Practice Problems 4

1. Unpolarized light is incident on a plane glass
surface. What should be the angle of incidence
so that the reflected and refracted rays are

perpendicular to eachother ?

o Watch Video Solution

2. If the angle between the pass axes of a
polariser and analyser is 45° . Write the ratio of

the intensities of original light and the


https://dl.doubtnut.com/l/_Yd6I6rhrpdOS
https://dl.doubtnut.com/l/_1LRAX3EC03U3

transmitted light after passing through the

analyser.

° Watch Video Solution

3. Alight is incident on a refractive medium. The
light is partially reflected and partially refracted.
If both the reflected and refracted rays are
mutually perpendicular, then determine the
angle of refraction. Refractive index of medium

is 1.47.

° Watch Video Solution



https://dl.doubtnut.com/l/_1LRAX3EC03U3
https://dl.doubtnut.com/l/_ygasrzJ8BFAw

4. A pair of nicols is used to polarise light. The
analyser is rotated through an angle of 60°.
Determine the reduction in maximum value of

light transmitted.

o Watch Video Solution

5. A distant star is moving constantly towards
the Earth at a speed of 2.3 x 10*ms 1. A shift
of 0.5A in wavelengths is observed from the

Earth. Calculate the actual value of wavelength


https://dl.doubtnut.com/l/_tNHOvH6sEnRB
https://dl.doubtnut.com/l/_hJIbmNs8iO6H

emitted from the star if the Earth is considered

at rest with respect to the distant star.

° Watch Video Solution

6. A red shift of 60A is observed in light of
wavelength 5000A coming from a distant red
gaint star. Calculate the velocity of the distant

nebula.

° Watch Video Solution



https://dl.doubtnut.com/l/_hJIbmNs8iO6H
https://dl.doubtnut.com/l/_vzLT2ePiMeBN

7. The spectrum of distant nebula is taken in an
observatory. A shift of 0.025% is observed in the
spectral lines. Calculate the velocity of the

distant nebula.

° Watch Video Solution

8. What speed should a galaxy move with
respect to us so that the sodium line at

589.0nm is observed at 589.6nm ?

o Watch Video Solution



https://dl.doubtnut.com/l/_VZeUKkqB17M6
https://dl.doubtnut.com/l/_tH6770812N4P

9. A pole light is situated near a still water pond.
Calculate the angle subtended by the pole light
to the pond surface such that light reflected
from the water surface is completely polarised.

Use u = 1.23.

° Watch Video Solution

Conceptual Questions

1. Is it possible to produce interference using

two different sources of white light held close ?


https://dl.doubtnut.com/l/_znck7eXOuUoU
https://dl.doubtnut.com/l/_yaSRKHaFGDnl

o Watch Video Solution

2. Young's double-slit experiment is performed
in @ medium with refractive index greater than
that of air. How will the interference pattern
differ from the one performed in air as the

medium?

° Watch Video Solution

3. What type of interference pattern will be

observed if two light sources of same


https://dl.doubtnut.com/l/_yaSRKHaFGDnl
https://dl.doubtnut.com/l/_3TRyxXjFRLCz
https://dl.doubtnut.com/l/_5AxQPB7ujvyU

wavelengths are used in Young's double-slit

experiment ?

° Watch Video Solution

4. How does wavelength and frequency of a
monochromatic light changes while travelling

from one medium to another ?

° Watch Video Solution



https://dl.doubtnut.com/l/_5AxQPB7ujvyU
https://dl.doubtnut.com/l/_FfoG3lJhEKUm

5. In Young's double -slit experiment butter
paper is placed convering one of the slit. How
will the interference pattern on a distant screen
change if butter paper partially refracts the light

through it?

° Watch Video Solution

6. Why there is no interference pattern observed
when two coherent sources are placed far

apart?

° Watch Video Solution



https://dl.doubtnut.com/l/_K6UA9tV7izgb
https://dl.doubtnut.com/l/_70r8tGlACTrA

7. What type of interference pattern will be
observed if two coheret sources are placed very

close to each other?

° Watch Video Solution

8. When monochromatic light is incident on a
surface separating two media, the reflected and
refracted light both have the same frequecy as

the incident frequecy. Explain why ?

I ° Watch Video Solution


https://dl.doubtnut.com/l/_70r8tGlACTrA
https://dl.doubtnut.com/l/_4LLvwCZXoChF
https://dl.doubtnut.com/l/_r0x3R0N6NNE5

9. How do energy and speed of the light wave
change when it travels from a rarer to denser

medium?

o Watch Video Solution

10. What is effect on the interference fringes in a
Young's double slit experiment due to each of
the following operations :

(a) the screen is moved away from the plane of

the slits,


https://dl.doubtnut.com/l/_r0x3R0N6NNE5
https://dl.doubtnut.com/l/_RK41QRGI4GnW
https://dl.doubtnut.com/l/_nZEBhUt8OuuN

(b) the monochromatic source is replaced by
another monochromatic source of shorter
wavelength,

(c ) the separation between the two slits is
increased,

(d) the source slit is moved closer to the double
slit plane,

(e) the width of the source slit is increased.

(f) the width of two slits are increased,

(g) the monochromatic source is replaced by a
source of white light ?

(In each operation, take all parameters, other


https://dl.doubtnut.com/l/_nZEBhUt8OuuN

than the one specified, to remain unchanged)

NCERT Solved Example

° Watch Video Solution

11.In Young's double-slit experiment, four lights-
red, blue, green and yellow- are used. Which
colour will have an interference with maximum

fringe width?

° Watch Video Solution



https://dl.doubtnut.com/l/_nZEBhUt8OuuN
https://dl.doubtnut.com/l/_7FALRkEfhSDC

12. In Young's double slit experiment, if the two
slits are illuminated with separate sources, no

interference pattern is observed because

° Watch Video Solution

13. Why a thin oil film spread over water appears

colourful in light?

o Watch Video Solution



https://dl.doubtnut.com/l/_jLbq55QKjphd
https://dl.doubtnut.com/l/_lJaZoT4JkuF1

14. A thin oil film spread over water appears
colourful in light, will the oil film appear

colourful if it is thick ?

° Watch Video Solution

15. Light can be blocked by using a cardboard or
other obstacle while sound wave cannot be

blocked in similar way. Exaplain.

° Watch Video Solution



https://dl.doubtnut.com/l/_RKJtc9hfB4wg
https://dl.doubtnut.com/l/_oaLvMXEKXvBO

16. Shadows formed from a point light source or
distant light source are usually blurred at the

edges. Comment.

0 Watch Video Solution

17. In broadcasting radios, there are two modes
of receiving signals, AM and FM. In which mode,
the signals will be smooth while the
broadcasting radio is crossing an underground

passage.

° Watch Video Solution



https://dl.doubtnut.com/l/_RnZE6TJxmwud
https://dl.doubtnut.com/l/_41o8TpOwiKr4

18. How will the patterns in the single slit

diffraction change if the width of the slit is

decreased?

o Watch Video Solution

19. 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?


https://dl.doubtnut.com/l/_41o8TpOwiKr4
https://dl.doubtnut.com/l/_hOHIC1X5EmtV
https://dl.doubtnut.com/l/_jrEPmj9Dwaiq

(b) In what way is diffraction from each slit
related to the interference pattern in a double-
slit experiment?

(c) 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?

(d) Two students are separated by a 7 m
partition wall in a room 10 m high. If both light
and sound waves can bend around obstacles,
how is it that the students are unable to see
each other even though they can converse easily

(e) Ray optics is based on the assumption that


https://dl.doubtnut.com/l/_jrEPmj9Dwaiq

light travels in a straight line. Diffraction effects
(observed when light propagates through small
apertures/slits or around small obstacles)
disprove this assumption. Yet the ray optics
assumption is so commonly used in
understanding location and several other
properties of images in optical instruments.

What is the justification?

° Watch Video Solution

20. In a single slit diffraction pattern, distance

between the slit and the screen is doubled. Will


https://dl.doubtnut.com/l/_jrEPmj9Dwaiq
https://dl.doubtnut.com/l/_Kka8nbQWMv8B

there be any change in the angular separation

between the fringes of pattern?

° Watch Video Solution

21. Why do we not encounter diffraction effects

of light in everyday observations ?

o Watch Video Solution

22. How will the diffraction pattern change if the

single slit diffraction set-up is immersed in a


https://dl.doubtnut.com/l/_Kka8nbQWMv8B
https://dl.doubtnut.com/l/_d4RUIeNPFUav
https://dl.doubtnut.com/l/_R5kkAw8RDcPW

medium with refractive index greater than air ?

° Watch Video Solution

23. Discuss the intensity of transmitted light
when a polaroid sheet is rotated between two

crossed polaroids?

° Watch Video Solution

Tough Tricky Problems


https://dl.doubtnut.com/l/_R5kkAw8RDcPW
https://dl.doubtnut.com/l/_MTyGhFj1km6y

1. Two thin glass plates are placed parallel to
each other such that distance between them is
very small. Each glass plate reflects 25% of
incident energy and transmits remaining 75%
Light beam is incident on this system. Consider
the interference of two light beams obtained
after one reflection from each glass plate.
Calculate ratio of the maximum to minimum

intensity.

o Watch Video Solution



https://dl.doubtnut.com/l/_XR1ygkF8Q9ko

2. Two slits are made on an opaque surface at a
separation of 1 mm from each other. A screen is
placed at a distance 1 m from the plane of the
slits. A small hole is made on the screen at a
distance 1 mm from the centre of the screen as
shown in the figure. If we observe the light
coming out from hole on the other side, then
which wavelengths in the visible region will be
absent and which will show strong presence ?

Wavelength of visible light ranges from 400 nm


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

to 700 nm.

:‘:1 mm
1 mm]:

lm

o Watch Video Solution

3. In Young's experiment the upper slit is
covered by a thin glass plate of refractive index
1.4 while the lower slit is covered by another
glass plate, having the same thickness as the
first one but having refractive index 1.7

interference pattern is observed using light of


https://dl.doubtnut.com/l/_PwSTHwYJgIRB
https://dl.doubtnut.com/l/_6fRIVflx4PDo

wavelength 5400A

It is found that point P on the screen where the
central maximum (n = 0) fell before the glass
plates were inserted now has 3/4 the original
intensity. It is further observed that what used
to be the fourth maximum earlier, lies below
point P while the fifth minimum lies above P.
Calculate the thickness of glass plate.

(Absorption of light by glass plate may be


https://dl.doubtnut.com/l/_6fRIVflx4PDo

neglected.

-5 th minima

"4 th maxima

° Watch Video Solution

4. In a modified Young's double-slit experiment,

a monochromatic uniform and parallel beam of

light of wavelength 6000A and intensity (10 /)


https://dl.doubtnut.com/l/_6fRIVflx4PDo
https://dl.doubtnut.com/l/_MaUvQGQfM5Vr

W m % is incident normally on two circular
apertures A and B of radii 0.001 m and 0.002 m,
respectively. A perfectly transparent film of
thickness 2000A and refractive index 1.5 for the
wavelength of 6000A is placed in front of
aperture A (see the figure). Calculate the power
(in mW) received at the focal spot F of the lens.
Then lens is symmetrically placed with respect
to the aperture. Assume that 10% of the power

received by each aperture goes in the original


https://dl.doubtnut.com/l/_MaUvQGQfM5Vr

direction and is brought to the focal spot.

PO

° Watch Video Solution

5. White light is incident on water film of
thickness 1um. Refractive index of water is 1.33.

Which wavelengths in visible region (400 nm to



https://dl.doubtnut.com/l/_MaUvQGQfM5Vr
https://dl.doubtnut.com/l/_cFKYWdAOm8ZB

700 nm) will be strongly reflected by the water

film ? Assume air on both sides of the film.

o Watch Video Solution

6. Soap film of thickness lum appears bright
when seen through reflected light of wavelength
700 nm. What should be the index of refraction
of soap solution if it is somewhere between 1.2

and 1.3 7

° View Text Solution



https://dl.doubtnut.com/l/_cFKYWdAOm8ZB
https://dl.doubtnut.com/l/_xex45a0nw2xG
https://dl.doubtnut.com/l/_XOSmkI9tXA1d

7. White light is incident on a very thin glass
plate of thickness 1um. Index of refraction for
the glass is 1.5. Which wavelengths in the visible
region (400 nm to 700 nm) are strongly

transmitted by the glass plate ?

° Watch Video Solution

Ncert File Solved Text Book Exercises

1. Monochromatic light of wavelength 589 nm is

incident from air on a water surface. What are


https://dl.doubtnut.com/l/_XOSmkI9tXA1d
https://dl.doubtnut.com/l/_TI5uEOgCXzkB

the wavelength, frequency and speed of (a)
reflected, and (b) refracted light ? Refractive

index of water is 1.33.

o Watch Video Solution

2. What is the shape of the wavefront in each of
the following cases ?

(a) light diverging from point source.

(b) light emerging out of a convex lens when a
point source is placed at its focus.

( ¢) the portion of the wavefront of light from a

distant star intercepted by earth.


https://dl.doubtnut.com/l/_TI5uEOgCXzkB
https://dl.doubtnut.com/l/_7Y0jI0GAlkUY

° Watch Video Solution

3. (a) The refractive index of glass is 1.5. What is
the speed of light in glass?

(b) Is the speed of light in glass independent of
the colour of light ? If not, which of the two
colours red and violet travels slower in a glass

prism?

0 Watch Video Solution



https://dl.doubtnut.com/l/_7Y0jI0GAlkUY
https://dl.doubtnut.com/l/_9dozoeoE0Qgt

4. In a Young's double=slit experiment, the slits
are separated by 0.28 mm and the screen is
placed 1.4m away. The distance between the
central bright fringe and the fourth bright
fringe is measured to be 1.2 cm . Determine the

wavelength of light used in the experiment.

o Watch Video Solution

5. In Young's double-slit experiment using
monochromatic light of wavelength A, the

intensity of light at a point on the screen where


https://dl.doubtnut.com/l/_V7X4GL7aUZZN
https://dl.doubtnut.com/l/_oLbsxqxjUeMU

path difference is ), is K units. What is the

intensity of Igight at a point where path

A
difference is 3

o Watch Video Solution

6. A beam of light consisting of two wavelengths
650nm and b520nm is used to obtain
interference fringes in a Young's double slit
experiment.

(a) Find the distance of the third bright fringe
on the screen from the central maximum for the

wavelength 650nm.


https://dl.doubtnut.com/l/_oLbsxqxjUeMU
https://dl.doubtnut.com/l/_l7kJC28ywFoF

(b) What is the least distance from the central
maximum where the bright fringes due to both
the wavelengths coincide? The distance between
the slits is 2mm and the distance between the

plane of the slits and screen is 120cm.

o Watch Video Solution

7.1n a double slit experiment the angular width
of a fringe is found to be 0.2° on a screen
placed | m away. The wavelength of light used in
600 nm. What will be the angular width of the

fringe if the entire experimental apparatus is


https://dl.doubtnut.com/l/_l7kJC28ywFoF
https://dl.doubtnut.com/l/_Lx3cxa7ADCcE

immersed in water ? Take refractive index of

water to be 4/3.

° Watch Video Solution

8. What is Brewster angle for air to glass

transtion ? (u of glass is 1.5)

° Watch Video Solution

9. Light of wavelength 5000 A falls on a plane

reflecting surface. What are the wavelength and


https://dl.doubtnut.com/l/_Lx3cxa7ADCcE
https://dl.doubtnut.com/l/_gyWldupuNRzL
https://dl.doubtnut.com/l/_RLdCNCyKksI5

frequency of reflected light? For what angle of
incidence is the reflected ray normal to the

incident ray?

0 Watch Video Solution

10. Estimate the distance for which ray optics is
good approximation for an aperature of 4 mm

and wavelength 400 nm.

° Watch Video Solution

Ncert File Solved Additional Exercises



https://dl.doubtnut.com/l/_RLdCNCyKksI5
https://dl.doubtnut.com/l/_lWLe7RUU0BYo

1. The 6563A H, line emitted by hydrogen in a
star is found to be red shifted by 15A. Estimate
the speed with which the star is receding from

earth.

o Watch Video Solution

2. Explain how Corpuscular theory predicts the
speed of light in a medium, say, water, to be
greater than the speed of light in vacuum. Is the
prediction confirmed by  experimental

determination of the speed of light in water ? If


https://dl.doubtnut.com/l/_0gGMLtOXjFhz
https://dl.doubtnut.com/l/_KKbUjjlZiXeM

not, which alternative picture of light is

consistent with experiment?

o Watch Video Solution

3. You have learnt in the text how Huygens’
principle leads to the laws of reflection and
refraction. Use the same principle to deduce
directly that a point object placed in front of a
plane mirror produces a virtual image whose
distance from the mirror is equal to the object

distance from the mirror.

‘ o Watch Video Solution


https://dl.doubtnut.com/l/_KKbUjjlZiXeM
https://dl.doubtnut.com/l/_0H1h5Jl1nUs4

4, Let us list some of the factors which could
possibly influence the speed of wave
propagation : (i) Nature of source (ii) direction
of propagation (iii) motion of source and//or
observer (iv) wave length (v) intensity of the
wave.

On which of these factors, if any does (a) the
speed of light in vaccum (b) speed of light in a

medium (say glass or water) depend ?

o Watch Video Solution



https://dl.doubtnut.com/l/_0H1h5Jl1nUs4
https://dl.doubtnut.com/l/_L9jf5EpfQTCV

5. For sound waves, the Doppler's formula for
frequency shift differs slightly between the two
situation :

(i) source at rest , observer moving (ii) source
moving , observer at rest.

The exact Doppler formulae for the case of light
waves in vacuum, are however, strictly identical
for the two situations in case of light travelling

in a medium ?

o Watch Video Solution



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

6. In double slit experiment using light of
wavelength 600nm, the angular width of a
fringe formed on a distant screen is 0.1°. What

is the spacing between the two slits ?

o 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 this affect the size and

intensity of the central diffraction band ?


https://dl.doubtnut.com/l/_QVToaAJvw4aD
https://dl.doubtnut.com/l/_mZNOqYZ0nNgr

(b) In what way is diffraction from each slit
related to the interference pattern in a double-
slit experiment?

(c ) 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?

(d) Two students are separated by a 7 m
partition wall in a room 10 m high. If both ligth
and sound waves can bend around obstacles,
how is it that the students are unable to see

each other even though they can converse easily

?


https://dl.doubtnut.com/l/_mZNOqYZ0nNgr

(e ) Ray optics is based on the assumption that
light travels in a straight line. Diffraction effects
(observed when light propagates through small
apertures/slits or around small obstacles)
disprove this assumption. Yet the ray optics
assumption is so commonly used in
understanding location and several other
properties of locaiton and several other
properties of images in optical instruments.

What is the justification?

o View Text Solution



https://dl.doubtnut.com/l/_mZNOqYZ0nNgr

8. Two towers on top of the two hills are 40 km
part. The line joining them passes 50 m above
the hill half way between the towers. What is the
longest wavelength of radio waves, which can be
sent between the towers without appreciable

diffraction effects?

o Watch Video Solution

9. A parallel beam of light of wavelength 500 nm
falls on a narrow slit and the resulting

diffraction pattern is observe on screen 1T m


https://dl.doubtnut.com/l/_FSudKWZOlizC
https://dl.doubtnut.com/l/_YpXz3mb1yt8C

away. It is observed that the first minimum is at
a distance of 2.5mm from the centre of the

screen. Find the width of the slit.

o Watch Video Solution

10. Answer the following questions :

(@) When a low flying aircraft passes overhead,
we sometimes notice a slight shaking of the
piture on our TV screen. Suggest a possible
expanation.

(b) As you have learnt in the text, the principle

of linear superposition of wave displacement is


https://dl.doubtnut.com/l/_YpXz3mb1yt8C
https://dl.doubtnut.com/l/_CPU8tu5ipdXF

basic to understanding intensity distributions in
diffractions and interference patterns. What is

the justification of this principle ?

o Watch Video Solution

11. In deriving the single slit diffraction pattern,
it was stated that the intensity is zero at angle
nA /a. Justify this by suitable dividing the slit to

bring out the cancellation.

° Watch Video Solution



https://dl.doubtnut.com/l/_CPU8tu5ipdXF
https://dl.doubtnut.com/l/_AyK1zyvDBGjb

Ncert Exemplar Problems Obejective Questions

Multiple Choice Questions Type |

1. Consider a light beam incident from air to a
glass slab at Brewster's angle as shown in figure.
A polaroid is placed in the path of the emergent
ray at point P and rotated about an axis passing

through the centre and pependicular to the


https://dl.doubtnut.com/l/_rZgrz80A2OSi

plane of the plaroid.

A. For a particular orientation, there shall be
darkness as observed thorugh the

polaroid.


https://dl.doubtnut.com/l/_rZgrz80A2OSi

B. The intensity of light as seen thorugh the

polaroid shall be independient of the

rotation.

C. The intensity of light as seen through the

polaroid shall go through a minimum but

not zero for two orientations of the

polaroid.

D. The intensity of light as seen through the

polaroid shall go through a minimum for

four orientations of the polaroid.


https://dl.doubtnut.com/l/_rZgrz80A2OSi

Answer: C

o Watch Video Solution

2. Consider sunlight incident on a slit of width
10*A. The image seen through the slit shall
A. be a fine sharp slit white in colour at the
centre
B. a bright slit white at the centre diffusing

to zero intensities at the edges.


https://dl.doubtnut.com/l/_rZgrz80A2OSi
https://dl.doubtnut.com/l/_WqvKHWUXmXo8

C. a bright slit white at the centre diffusing

to regions of different colours

D. only be diffused slit white in colour.

Answer: A

o View Text Solution

3. Consider a ray of light incident from air onto a
slab of glass (refractive index n) of width d, at an

angle 0 . The phase difference between the ray


https://dl.doubtnut.com/l/_WqvKHWUXmXo8
https://dl.doubtnut.com/l/_nmB9PUOFMuo5

reflected by the top surface of the glass and the

bottom surface is

47d . 1 2 g 1/2
A T — ESID + T
4rd 1 ., 1/2
B. T (1 — ESIH 9)
4rd 1 0 1/2 T
C. T (1 — ESIH 9) + E
4rrd 1 1/2
D. N 1— ﬁsm 7, + 27
Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_nmB9PUOFMuo5

4. In a Young's double slit experiment, the
source is white light. One of the holes is covered
by a red filter and another by a blue filter. In this

case

A.there shall be alternate 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


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

D. there shall be an interference pattern for

red mixing with one for blue

Answer: C

o Watch Video Solution

5. Figure shows a standard two slit arrangement
with slits Sy, S5. Py, P, are the two minima
points on either side of P (Figure). At P, on the
screen, there is a hole and behind P, is a second

2-slit arrangement with slits S3, S, and a second


https://dl.doubtnut.com/l/_iTzrtUfISLdA
https://dl.doubtnut.com/l/_l5Camp7IIqSe

screen behind them.

A. There would be no interfernece pattern on

the second screen but it would be lighted

B. The second screen would be totally dark.

C. There would be a single bright point on

the second screen

D. There would be a regular two-slit pattern

on the second screen.

Answer: D

| - 1


https://dl.doubtnut.com/l/_l5Camp7IIqSe

l QJ Watch Video Solution I

Ncert Exemplar Problems Obejective Questions

Multiple Choice Questions Type li

1. Two source §; and S, of intensity I; and I,
are placed in front of a screen [Figure a]. The
pattern of intensity distribution see in the
central portion is given by Figure b. In this case

which of the following statement are true.

&
e


https://dl.doubtnut.com/l/_l5Camp7IIqSe
https://dl.doubtnut.com/l/_5nbJvPEtLD22

A.S; and S5 have the same intensities

B.S; and S5 have a constant phase

difference

C. 57 and S, have the same phase

D. S; and S, have the same wavelength.

Answer: A::B::D

o Watch Video Solution

2. Consider sunlight incident on a pinhole of

width 10°A. The image of the pinhole seen on a


https://dl.doubtnut.com/l/_5nbJvPEtLD22
https://dl.doubtnut.com/l/_3D7eCbejao9Y

screen shall be

A. a sharp white ring

B. different from a geometrical image

C. a diffused central spot, white in colour

D. diffused coloured region around a sharp

central white spot.

Answer: B::D

° Watch Video Solution



https://dl.doubtnut.com/l/_3D7eCbejao9Y

3. Consider the diffraction pattern for a small

pinhole. As the size of the hole is increased

A. the size decreases

B. the intensity increases

C.the size increases

D. the intnesity decreases

Answer: A::B

° Watch Video Solution



https://dl.doubtnut.com/l/_QJeg1uJM63RE

4. For light diverging from a point source

A. the wavefront is spherical

B. the intensity decreases in proportion to

the distance squared

C. the wavefront is parabolic

D. the intensity at the wavefront does not

depend on the distance

Answer: A::B

o Watch Video Solution



https://dl.doubtnut.com/l/_OXufMs3jMbRl

Ncert Exemplar Problems Subjective Questions

Very Short Answer Type Questions

1. Is Huygen's principle valid for longitudinal

sound waves?

° Watch Video Solution

2. Consider a point at the focal point of a convex
lens. Another convex lens of short focal length is
placed on the other side. Then the nature of

wavefront emerging from the final image.

.y


https://dl.doubtnut.com/l/_6SMfeGKHgHZe
https://dl.doubtnut.com/l/_6LpnsahISkq0

| ¥ vvatch video soiution ]

3. What is the shape of the wavfront on the

Earth for sunlight?

° Watch Video Solution

4. Why is the diffraction of sound wave more
evident in daily experience than that of light

wave ?

° Watch Video Solution



https://dl.doubtnut.com/l/_6LpnsahISkq0
https://dl.doubtnut.com/l/_l67o9xYCHNdU
https://dl.doubtnut.com/l/_h0DlMOdBsj3x
https://dl.doubtnut.com/l/_HbXtLQbIMoqt

5. The human eye has an approximate angular
resolution of ¢ = 5.8 x 10~ * rad and a typical
photo printer prints a minimum of 300 dpi (dots
per inch, = 2.54cm). Aminimum distance 'z’
should a printed page be held so that one

doesnot see the indivdual dots is

° Watch Video Solution

6. A polariod () is placed in front of a
monochromatic source. Another polariod (ll) is

placed in front of this polariod (I) and rotated


https://dl.doubtnut.com/l/_HbXtLQbIMoqt
https://dl.doubtnut.com/l/_NXZgdrknwgnU

till no light passes. A third polariod (lll) is now

placed in between (1) and (ll), then

O Watch Video Solution

Ncert Exemplar Problems Subjective Questions

Short Answer Type Questions

1. Can reflection result in plane polarised light if
the light is incident on interface from the side

with higher refractive index?

° Watch Video Solution



https://dl.doubtnut.com/l/_NXZgdrknwgnU
https://dl.doubtnut.com/l/_rXFdbx8YeZDA

2. For the same objective, what is the ratio of
the least separation between two points to be
distinguished by a microscope for light of 5000
A.. and electrons accelerated through 100 V

used as an illuminating substance?

o Watch Video Solution

3. Consider a two slit interference arrangements
(igure) such that the distance of the screen
from the slits is half the distance between the

slits. Obtain the value of D in terms of A such


https://dl.doubtnut.com/l/_iTh0cQheswgS
https://dl.doubtnut.com/l/_msGZbCYRVrba

that the first minima on the screen falls at a

distance D from the centre O.

...... T
Sy -mmmmmmmmmmmmmm s 1
Sou | ?P
rce
_____________________________ O
S G
Sy -mm—mmmmmmmmmmmmm e T
Screen —>

° Watch Video Solution

Higher Order Thinking Skills Advanced Level

Questions With Answers



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

1. Let I; and I, be intensities of two sources

I I — I
such that =X = k. Find value of 22X “mmn
2 max + Imin

° Watch Video Solution

2. Monichromatic lightof wavelenght 600 nm is
used ina Young's double slilt experient. One of
the slits is covered by a transparent sheet of
thicknes 1.8 x 10> m made of a material of
refractive index 1.6. How many fringe will shift

due to the introduction of the sheet?

° Watch Video Solution



https://dl.doubtnut.com/l/_Ly2ukRgznlTE
https://dl.doubtnut.com/l/_yxEmMDGu3pDx

3. Two coherent point sources S; and S,
vibrating in phase emit light of wavelength .
The separation between the sources is 2.
Consider a line passing through S5 and
perpendicular to line §155. Find the position of

farthest and nearest minima.

‘ o Watch Video Solution


https://dl.doubtnut.com/l/_yxEmMDGu3pDx
https://dl.doubtnut.com/l/_8JIYUx2mOo8G

4. Calculate the smallest angular separation
between two stars which are just resolved by
the telescope having objective lens of diameter
25 cm. Assume 555 nm as mean wavelength of

light.

o View Text Solution

5. Oil film of thickness 1um is deposited on a
glass plate. Refractive index of oil is 1.25 and

that of the glass is 1.5. Which wavelength in the


https://dl.doubtnut.com/l/_8JIYUx2mOo8G
https://dl.doubtnut.com/l/_Gg3lSdv0szxV
https://dl.doubtnut.com/l/_18MnEjOtN3kH

visible region (400 nm to 700 nm) will be

strongly reflected by this film?

° View Text Solution

6. Separation between the slits of YDSE set-up is
0.1 cm. Films of same thickness 0.5 mm is pasted
on both the slits. Refractive index of one of the
films 1.52 and for the other it is 1.48 Wavelength
of the light used is 600 nm. Sereen is placed at a
distance 1 m from the slits. Calculate fringe
width. What will be the distance of first available

maxima from the centre?


https://dl.doubtnut.com/l/_18MnEjOtN3kH
https://dl.doubtnut.com/l/_4Mg2E7L6WKYx

o View Text Solution

7. In Young's double-slit experiment, two
coherent source are used. Intensity of one of the
sources is | but for the other it is slightly

different I + dI. Show that intensity at the

L | (81)°
minima is approximately T

o Watch Video Solution

8. In a Young's double slit experiment using

monochromatic light, the fringe pattern shifts


https://dl.doubtnut.com/l/_4Mg2E7L6WKYx
https://dl.doubtnut.com/l/_OAB949ffAksI
https://dl.doubtnut.com/l/_DhwQyEa2C3qV

by a certain distance on the screen when a mica
sheet of refractive index 1.6 and thickness 1.964
microns is introduced in the path of one of the
interfering waves. The mica sheet is then
removed and the distance between the slits and
screen is doubled. It is found that the distance
between successive maxima now is the same as
observed fringe shift upon the introduced of the
mica sheet . Calculate the wavelength of the

monochromatic light used in the experiment .

o Watch Video Solution



https://dl.doubtnut.com/l/_DhwQyEa2C3qV

Revision Exercises Very Short Answer Questions

1. Define a wavefront.

° Watch Video Solution

2. what type of wavefront will emerge from (i) a

point source and (ii) distant light source ?

0 Watch Video Solution



https://dl.doubtnut.com/l/_aDMSFPcCozS9
https://dl.doubtnut.com/l/_1bsuAF84LR7V

3. What will be the nature of the wavefront of

light emitted from a line source ?

° Watch Video Solution

4. What is the phase difference between any two

points on a spherical wavefront?

° Watch Video Solution

5. What is the shape of the wavelength in case

Light emerging out of a convex lens when a


https://dl.doubtnut.com/l/_sW94oMTDJ2jb
https://dl.doubtnut.com/l/_og6X6Y12uulE
https://dl.doubtnut.com/l/_AkzymzeJ9P0H

point source is placed at its focus.

° Watch Video Solution

6. What is sustained interference ? Write

necessary conditions for it.

0 Watch Video Solution

7.What are coherent sources?

° Watch Video Solution



https://dl.doubtnut.com/l/_AkzymzeJ9P0H
https://dl.doubtnut.com/l/_At6QzuOLZXwM
https://dl.doubtnut.com/l/_jX4psDKPF0Jz
https://dl.doubtnut.com/l/_hNvobTRqPdIY

8. State two conditions to obtain sustained
interference of light. In young's double slit
experiment, using light of wavelength 400 nm,
interference fringes of width X are obtained. The
wavelength of light is increased to 600 nm and
the separation between the slits is halved. if one
wants the observed fringe width on the screen
to be the same in the two cases, find the ratio of
the distance between the screen and the plane

of the slits in the two arrangements.

o Watch Video Solution



https://dl.doubtnut.com/l/_hNvobTRqPdIY
https://dl.doubtnut.com/l/_qv1ckwe36XKs

9. What are coherent sources of light ? Why are
coherent sources required to obtain sustained

interference pattern ?

° Watch Video Solution

10. What is diffraction of light?

° Watch Video Solution

11. The refractive index of plastic is 1/3. Calculate

the angle of refraction for a ray of light incident


https://dl.doubtnut.com/l/_qv1ckwe36XKs
https://dl.doubtnut.com/l/_33GyqJQhmMrX
https://dl.doubtnut.com/l/_PkwalTmTDa8a

at polarizing angle.

° Watch Video Solution

12. State Huygens' principle of diffraction of

light.

° Watch Video Solution

13. What happens to interference fringes when
the distance between the two coherent sources

is decreased?

| o |


https://dl.doubtnut.com/l/_PkwalTmTDa8a
https://dl.doubtnut.com/l/_qu3l7zbK5JFB
https://dl.doubtnut.com/l/_cmNeuTP22MhD

[ & Watch Video Solution ]

14. If one of the slits in Young's experiment is
covered, what effect will be intensity of light at

the centre of the screen?

o Watch Video Solution

15. Write the relationship between the path
difference and the wavelength of light used for
constructive and destructive interference of

light.



https://dl.doubtnut.com/l/_cmNeuTP22MhD
https://dl.doubtnut.com/l/_sGHwVb7pQgqu
https://dl.doubtnut.com/l/_FLxd5VbHdImj

I @Y Watch Video Solution

16. What is the condition of obtaining bright

interference fringes?

0 Watch Video Solution

17. If you move the source slit closer to the
double slit in Young's experiment what will be

effect on the fringes?

° Watch Video Solution



https://dl.doubtnut.com/l/_FLxd5VbHdImj
https://dl.doubtnut.com/l/_E4YBHbndb3cR
https://dl.doubtnut.com/l/_z7lJXtKUWt5k

18. Will there be an interference pattern on the
screen if the slits in Young's experiment are
illuminated by two different sodium lamps
emitting light of same frequency and

wavelength?

° Watch Video Solution

19. Distinguish between interference and

diffraction of light.

o Watch Video Solution



https://dl.doubtnut.com/l/_0DmyJn9XXZua
https://dl.doubtnut.com/l/_5eftlK4xWNDZ

20. Three lights of red, blue and green colour
are used successively in Young's experiment. For

which colour, the fringe width is maximum ?

° Watch Video Solution

21. What wil be the effect on the fringes, if
Young's double slit experiment set up is

immersed in water ?

° Watch Video Solution



https://dl.doubtnut.com/l/_QR3RI1Yamot4
https://dl.doubtnut.com/l/_KMQy6Wf5UnRl

22. What will be the ratio of slit widths if the

amplitudes of the light waves emerging from

themis 1/3:17

° Watch Video Solution

23. What is the effect on the interference fringes
in Young's double slit experiment when the
monochromatic source is replaced by a source

of white light?

o Watch Video Solution



https://dl.doubtnut.com/l/_vEhJ6eeSjOYy
https://dl.doubtnut.com/l/_8u85VSYvEiia

24. What are coherent sources ? Define
interfernece of light. Obtain the condition for
constructive and destructive interference of

light .

° Watch Video Solution

25. What are coherent sources of light ? Why
nointerference pattern is observed when two
coherent sources are (i) too close (ii) very far

apart ?

° Watch Video Solution



https://dl.doubtnut.com/l/_gIS5axaSldZv
https://dl.doubtnut.com/l/_Ou6cSz7Njdzc

26. State the postulates of Huygens' wave

theory.

° Watch Video Solution

27. What is the condition for diffraction to take

place ?

° Watch Video Solution



https://dl.doubtnut.com/l/_Ou6cSz7Njdzc
https://dl.doubtnut.com/l/_FibvayZVbktf
https://dl.doubtnut.com/l/_dCznYzsTGrhW

28. Why diffraction is better experienced in

sound waves than in light waves ?

° Watch Video Solution

29. What will be the effect on the width of the

central maxima if the slit it made narrower ?

° Watch Video Solution

30. Why light waves cannot show diffracton

around hills and tall buildings whereas sound


https://dl.doubtnut.com/l/_oPKdMh6RC1T8
https://dl.doubtnut.com/l/_fuPMYPXIhrr7
https://dl.doubtnut.com/l/_WJuSL3OasM15

waves can ?

° Watch Video Solution

31. How does the angular separation between
frings in single-slit diffraction experiment
change when the distance of separation

between the slit and screen is doubled ?

° Watch Video Solution

32. State one defect of Huygens's wave theory.

| o |


https://dl.doubtnut.com/l/_WJuSL3OasM15
https://dl.doubtnut.com/l/_zhVUmLtWB1x4
https://dl.doubtnut.com/l/_CBpHD7d4Okbk

[ & Watch Video Solution ]

33.In case of diffraction from a singel slit, if red
light is replaced by a blue light, what will be the

effect on the fringe width?

° Watch Video Solution

34. What is the condition for the nth secondary

minima in case of diffraction from a single slit?

° Watch Video Solution



https://dl.doubtnut.com/l/_CBpHD7d4Okbk
https://dl.doubtnut.com/l/_SyMuID7MOphZ
https://dl.doubtnut.com/l/_mhWBbC3jVMgd
https://dl.doubtnut.com/l/_MrpxkSxECD5i

35. Which quantity associated with light wave
sets the limit of ability to distinguish very close

objects?

o Watch Video Solution

36. (a) Distinguish between unpolarized light
and linearly polarized light. How does one get
linearly polarised light with the help of a plaroid
?

(b) A narrow beam of unpolarised light of

intensity I is incident on a polaroid P;. The


https://dl.doubtnut.com/l/_MrpxkSxECD5i
https://dl.doubtnut.com/l/_fjCHFaOUrKC0

light transmitted by it is then incident on a
second polaroid P, with its pass axis making
angle of 60° relative to the pass axis of P;. Find

the intensity of the light transmitted by P.

o Watch Video Solution

37. Define resolving power of an optical

instrument.

° Watch Video Solution



https://dl.doubtnut.com/l/_fjCHFaOUrKC0
https://dl.doubtnut.com/l/_PZcDnsDxeUb1

38. The intensity of scattered light | in Ray leigh

scattering is proportional to ?

° Watch Video Solution

39. What is the speed of light in a denser

medium of polarising of polarising angle 30°?

° Watch Video Solution

40.The resolving power of a microscope at 6000

Ais 10*. What is its resolving power at 4000 A


https://dl.doubtnut.com/l/_FnBamBmkjRcP
https://dl.doubtnut.com/l/_Xtvre9vKDb33
https://dl.doubtnut.com/l/_mjazmZjNQoVY

0 Watch Video Solution

41. Deduce Snell's Law of refraction for a plane

wave using Huygen's principle.

° Watch Video Solution

42. Why we use the objective lens of larger
aperture to increase the resolving power of

telescope ?

° Watch Video Solution



https://dl.doubtnut.com/l/_mjazmZjNQoVY
https://dl.doubtnut.com/l/_r5Z9Bv07tkeF
https://dl.doubtnut.com/l/_CWtIpPGNe6KK

43. Why can we not get diffraction pattern from

a wide slit illuminated by monochromatic light ?

° Watch Video Solution

44, What is polarisation ?

° Watch Video Solution

45. Name two commonly used polarisers used to

polarises light.

&


https://dl.doubtnut.com/l/_57SwV1u46Gcp
https://dl.doubtnut.com/l/_DKsH15OhJARg
https://dl.doubtnut.com/l/_V7LyF7q2fbnI

| ¥ vvatlch video soiution J

46. Light waves can be polarised but sound

waves cannot be. Why?

° Watch Video Solution

47. Can two independent source of light be

coherent? Why ?

° Watch Video Solution



https://dl.doubtnut.com/l/_V7LyF7q2fbnI
https://dl.doubtnut.com/l/_9UU6RSK7BiJ9
https://dl.doubtnut.com/l/_3gBJr0mCZDSW

48. The headlights of a car polarised or

unpolarised. Explain.

° Watch Video Solution

49. Which of the following waves can be
polarized (i) Heat (ii) Sound waves ? Give

reason to support your answer.

° Watch Video Solution



https://dl.doubtnut.com/l/_58Djmu27LsFP
https://dl.doubtnut.com/l/_ifUEp27F7K2J

50. If the angle between the pass axes of a
polariser and analyser is 45° . Write the ratio of
the intensities of original light and the
transmitted light after passing through the

analyser.

° Watch Video Solution

51. For which angle of incidence reflected ray is

completely polarised?

o Watch Video Solution



https://dl.doubtnut.com/l/_yu5hWtzd13Tg
https://dl.doubtnut.com/l/_WyuezdTgXVSZ

Revision Exercises Additional Questions

1. A: Light waves can be polarised.

R: Light waves are transverse in nature.
A. get reflected
B. get refracted
C. get polarised

D. do not get polarised

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_ROhMmwy3Qi38

2. The transverse nature of light is shown by

A. interference

B. diffraction

C. polarization

D. reflection

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_ROhMmwy3Qi38
https://dl.doubtnut.com/l/_6neNY8nFrUHk

3. The wavefront of a linear source of light is

A. spherical

B. plane

C. cylindrical

D. reflected type

Answer: C

° Watch Video Solution

4. Which of the following cannot be polarised?


https://dl.doubtnut.com/l/_qobwKAEmZKUj
https://dl.doubtnut.com/l/_XbCe16AI1QXS

A. heat waves

B. light waves

C.sound waves

D. micro waves

Answer: C

° Watch Video Solution

5. When light passes from a denser medium to a

rarer medium


https://dl.doubtnut.com/l/_XbCe16AI1QXS
https://dl.doubtnut.com/l/_NIar6LLQmOzt

A. Velocity of light increases

B. Velocity of light decreases

C. Velocity of light remains unchanged

D. Velocity of light becomes infinity

Answer: A

° Watch Video Solution

6. What is the Fresnel distance for an aperture

of 3 mm and wavelength 400 nm?


https://dl.doubtnut.com/l/_NIar6LLQmOzt
https://dl.doubtnut.com/l/_VYOnYBvW70xA

A.85m

B.22.5m

C.10 m

D.15m

Answer: B

° Watch Video Solution

7. If the polarising angle for a medium is 45°,

what is the refractive index of that medium?


https://dl.doubtnut.com/l/_VYOnYBvW70xA
https://dl.doubtnut.com/l/_fKYmnwBT4fiW

Al

B.13

C.15

D. 0.9

Answer: A

° Watch Video Solution

8. When the distance between the slit and

screen in Young's experiment is doubled then


https://dl.doubtnut.com/l/_fKYmnwBT4fiW
https://dl.doubtnut.com/l/_eEzKYutf4e3c

A. Fringe width becomes double

B. Fringe width becomes half

C. Fringe width remains unchanged

D. Fringe width becomes thrice

Answer: A

° Watch Video Solution

9. At polarising angle, the angle between

reflected and refracted rays is


https://dl.doubtnut.com/l/_eEzKYutf4e3c
https://dl.doubtnut.com/l/_GeS6jgAHm4uT

A.60°

B.45°

C.90°

D.120°

Answer: C

° Watch Video Solution

10. Sound waves do not exhibit-

A. interference


https://dl.doubtnut.com/l/_GeS6jgAHm4uT
https://dl.doubtnut.com/l/_aNLXGFQDgp8q

B. diffraction

C. polarisation

D. reflection

Answer: C

o Watch Video Solution

1. The displacement of the interfering light
waves are

. . 7T .
y; = 4sinwt and yy = 3sm(wt + E) What is

the amplitude of the resultant wave?


https://dl.doubtnut.com/l/_aNLXGFQDgp8q
https://dl.doubtnut.com/l/_7naXI7Zn88UY

A. 5

B.7

C.1

D.0

Answer: A

° Watch Video Solution

12. Soap bubble appears coloured due to the

phenomenon of


https://dl.doubtnut.com/l/_7naXI7Zn88UY
https://dl.doubtnut.com/l/_AcnISVsCkL7N

A. scattering

B. diffraction

C. dispersion

D. interference

Answer: D

° Watch Video Solution

Revision Exercises Fill In The Blanks


https://dl.doubtnut.com/l/_AcnISVsCkL7N

1. Bubbles of colourless soap solution appear

coloured in sun light. Why ?

° Watch Video Solution

2. What is the main condtion to produce

interference of light ?

° Watch Video Solution

3. For a path difference of A, the corresponding

phase difference is .............. radians.


https://dl.doubtnut.com/l/_Biu86vfVJlrl
https://dl.doubtnut.com/l/_pqyw6Gyu24rV
https://dl.doubtnut.com/l/_HQohuwW9tqVU

0 Watch Video Solution

4.0n decreasing the distance between two slits,

the fringe width will ... :

° Watch Video Solution

5. From a distance light source, the shape of the

wavefront iS... ... )

° Watch Video Solution



https://dl.doubtnut.com/l/_HQohuwW9tqVU
https://dl.doubtnut.com/l/_kWaGAhZVqiTI
https://dl.doubtnut.com/l/_YANt7pfJ7T58
https://dl.doubtnut.com/l/_pYGLxjC0n5Kn

6. When white light source is used for obtaining

interference, the central fringe is ... :

° Watch Video Solution

7. A wavefront is.......... of all the particales of a

medium which are................ )

° Watch Video Solution

8. When a wave undergoes reflection at a denser

medium, what happens to its phase ?



https://dl.doubtnut.com/l/_pYGLxjC0n5Kn
https://dl.doubtnut.com/l/_oQob5z2DbkmQ
https://dl.doubtnut.com/l/_8oyduijgGC0O

I @Y Watch Video Solution

9. Which phenomena establish the wave nature

of light ?

0 Watch Video Solution

10. Out of red and blue, fringe width will be

maximum for ... colour.

° Watch Video Solution



https://dl.doubtnut.com/l/_8oyduijgGC0O
https://dl.doubtnut.com/l/_dUAWC0vGSnRq
https://dl.doubtnut.com/l/_DZEyOqjAKVEA

Revision Exercises Short Answer Questions

1. Draw the shape of wavefront when a plane
wavefront in incident on (i) concave mirror and

(i) prism.

0 Watch Video Solution

2. Using Huygens' principle, establish the law of

reflection.

° Watch Video Solution



https://dl.doubtnut.com/l/_9o4SnLJX5DEn
https://dl.doubtnut.com/l/_KipjbfIfve4J
https://dl.doubtnut.com/l/_j34M3gsTIrmf

3. Using Huygens' principle for the wave theory

of light, verify the law of refraction.

° Watch Video Solution

4. In a Young's double slit interference
experiment, the ratio of intensity at the maxima

L . .20
and minima in the interference pattern is 9

What will be the ratio of amplitudes of light

emitted by the two slits?

° Watch Video Solution



https://dl.doubtnut.com/l/_j34M3gsTIrmf
https://dl.doubtnut.com/l/_Ig4uwiuhyMSy

5. What is the relation between phase difference
and path difference ? The path difference at a
point on the screen from two coherent sources
is 5A /2. Describe the possiblities of constructive
and destructive interference at that point if the
phase difference between the sources is either

(1) 7 or (ii) 2.

o Watch Video Solution

6. The ratio of amplitude of two waves

producing interference patternis 1: 4. Find I,


https://dl.doubtnut.com/l/_yu6CBigzVIBZ
https://dl.doubtnut.com/l/_xBY3V1aGekzY

to I,in and fringe visiblity.

° Watch Video Solution

7. Explain what is meant by diffraction of light.
Describe a simple experiment to demonstrate

diffraction at a single slit.

o Watch Video Solution

8. (i) Write the condition under which light

source can be said to be coherent.


https://dl.doubtnut.com/l/_xBY3V1aGekzY
https://dl.doubtnut.com/l/_UixAuc5j4Cf7
https://dl.doubtnut.com/l/_GHmjOk0aezIF

(i) Why it is said to have coherent sources to

produce an interference pattern ?

o Watch Video Solution

9. (a) If one of two identical slits producing
interference in Young's experiment is covered
with glass so that the light intensity passing
through it is reduced to 50%, find the ratio of
the maximu and minimum intensity of the fringe
in the interference pattern.

(b) What kind of fringes do you expect to


https://dl.doubtnut.com/l/_GHmjOk0aezIF
https://dl.doubtnut.com/l/_mPE7C24eGlLR

observe if white light is used instead of

monochromatic light ?

° Watch Video Solution

10. What is interference ? In Young's double-slit

experiment, show that the fringe width g for

AD
d

Where D is the distance of the screen from the

interference fringes is 8 =

slit, d is the distance between two slits and A is

the wavelength of light used.

° Watch Video Solution



https://dl.doubtnut.com/l/_mPE7C24eGlLR
https://dl.doubtnut.com/l/_WtBfc7z15HnJ

11. Fig. shows an experimental set up simillar to
Young's double slit experiment to observe
interference of light. Here SS; — SS; = A /4.
Write down the conditions of (i) Contstructive
interference

(i) Destructive interference at any point P in
terms of path diff. (S;P — S;P). Does the

central fringe observed in the above set up lie


https://dl.doubtnut.com/l/_VeKqSP9n9RGy

above or below O ? Give reason.

° Watch Video Solution

12. (a) The ratio of the widths of two slits in
Young's double-slit experiment is 4 : 1. Evaluate
the ratio of intensities at maxima and minima in

the interference pattern.


https://dl.doubtnut.com/l/_VeKqSP9n9RGy
https://dl.doubtnut.com/l/_useugEkNrwSM

(b) Does the appearance of bright and dark
fringes in the interference pattern violate, in any

way, conservation of energy ? Explain.

o Watch Video Solution

13.In Young's double slit experiment, what is the
effect on the interfernece pattern if,

(i) the distance between the two slits is halved.
(i) the distance between the screen and the
plane of slits is doubled.

(iii) one of the slits is covered with translucent

paper.


https://dl.doubtnut.com/l/_useugEkNrwSM
https://dl.doubtnut.com/l/_5xwdUrITnq7r

o Watch Video Solution

14. For a single slit of width "a" the first
minimum of the interference pattern of a
monochromatic light of wavelength e occurs at
an angle of e At the same angle of — we get a

maximum for two narrow slits separated by

distance "a". Explain.

° Watch Video Solution



https://dl.doubtnut.com/l/_5xwdUrITnq7r
https://dl.doubtnut.com/l/_uD6NkMBUmwDD

15. (a) Show using a proper diagram how
unpolarised light can be linearly polarised by
reflection from a transparent glass surface.

(b) The figure shows a ray of light falling
normally on. the face AB of an equilateral glass
prism having refractive index 3/2, placed A in
water of refractive index 4/3. Will this ray suffer
total internal reflection on striking the face AC?

Justify your answer.

o Watch Video Solution



https://dl.doubtnut.com/l/_y6wcjLRdqZ6M

16. What is meant by diffraction of light? Show
graphically the relative intensity distribution for
a single-slit diffraction pattern as a function of
sinf and write the condition for the first
secondary minimum of diffraction pattern in

terms of path difference .

o Watch Video Solution

17. (a) Write the factors by which the resolving
power of a telescope can be increased.

(b) Estimate the angular separation between


https://dl.doubtnut.com/l/_6XSTP1O6XOhZ
https://dl.doubtnut.com/l/_8cF3n15FcToM

first-order maximum and third-order minimum
of the diffraction pattern due to a single slit of
width 1mm, when light of wavelength 600 nm is

incident normal on it.

° View Text Solution

18. Resolving power of a microscope is

° Watch Video Solution



https://dl.doubtnut.com/l/_8cF3n15FcToM
https://dl.doubtnut.com/l/_P0LWIhq39rwX

19. What will be the ratio of the resolving
powers of two convex lenses used as objective
lens in astronomical telescope, having same
focal length and apertures as
A; and Ay(A; > Ay)? Which telescope will

you prefer and why?

o Watch Video Solution

20. State and explain Brewster's law of

polarization.

° Watch Video Solution



https://dl.doubtnut.com/l/_Kx04HFRQZl71
https://dl.doubtnut.com/l/_TPOR8kNximsv

21. What is polarisation of light? Explain

polarisation by scattering.

° Watch Video Solution

22. What are polaroids? Give their applications.

° Watch Video Solution



https://dl.doubtnut.com/l/_TPOR8kNximsv
https://dl.doubtnut.com/l/_6Y0a08iCKL1J
https://dl.doubtnut.com/l/_56Qm1qgATZr5

23. (a) Using the phenomenon of polarisation,
show how transverse nature of light can be
demonstrated.

(b) Two polaroids P; and P, are placed with
their pass axes perpendicular to each other.
Unpolarised light of intesity I is incident on P;.
A third polaroid Pj is kept in between P; and P,
such that its pass axis makes an angle of 30°
with that of P;. Determine the intensity of light

transmitted through P;, P, and P;.

° View Text Solution



https://dl.doubtnut.com/l/_K7GtW2CcM8QQ

Revision Exercises Long Answer Questions

1. Define a wavefront. Using Huygens' principle

verify the laws of reflection at a plane surface.

° Watch Video Solution

2. What are coherent sources? Why are coherent
sources required to produce interference of
light? Give an example of interference of light in
everyday life.

In Young's double-slit experiment, the two slits


https://dl.doubtnut.com/l/_eclHbZglbtsj
https://dl.doubtnut.com/l/_cbOE0tBJ8pVQ

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.

o View Text Solution

3. (a) Light waves from two cohernet sources
having intensities | and 2l cross each other at a
point with a phase difference of 60°. What is
the resultant intensity at the point ?

(b) With the help of a diagram obtain an


https://dl.doubtnut.com/l/_cbOE0tBJ8pVQ
https://dl.doubtnut.com/l/_2dYBU1p7RMol

expression for finding the distance between two
consecutive bright or dark fringes in the

interference pattern prodcued by double-slits.

o View Text Solution

4.(a) In Young's double-slit experiments, deduce
the conditions for obtaining constructive and
desctructive interference fringes. Hence deduce
the expression for the fringe width.

(b) Show that the fringe pattern on the screen is
actually a superposition of single slit diffraction

from each slit.


https://dl.doubtnut.com/l/_2dYBU1p7RMol
https://dl.doubtnut.com/l/_NoRNrgWrttmY

(c ) What should be the width of each slit to
obtain 10 maxima of the double-slit pattern
within the central maximum of the single slit
pattern, for green light of wavelength 500 nm, if

the separation between two slits is 1 mm?

o View Text Solution

5. State the importance of coherent sources in
the phenomenon of interference. In Young's
double slit expet-ment to produce interference
pattern obtain the conditions for constructive

and destructive interference. Hence deduce the


https://dl.doubtnut.com/l/_NoRNrgWrttmY
https://dl.doubtnut.com/l/_RQD0SPKN1ntq

expression for the fringe width. How does the
firinge width get affected, if the entire
experimental apparatus of Young's is immersed

in water ?

o Watch Video Solution

6. Explain what is meant by diffraction of light.
Describe a simple experiment to demonstrate

diffraction at a single slit.

° Watch Video Solution



https://dl.doubtnut.com/l/_RQD0SPKN1ntq
https://dl.doubtnut.com/l/_PhcdCkxf9Ach
https://dl.doubtnut.com/l/_QY2LszbL06sY

7.(a) Describe briefly how a dffraction pattern is
obtained on a screen due to a single narrow slit
illuminated by a monochromatic source of light.
Hence obtain the conditions for the angular
width of secondary maxima and secondary
minima.

(b) Two wavelengths of sodium light of 590 nm
and 596 nm are used in turn to study the
diffraction taking place at a single slit of
aperture 2 x 10~ %m. The distance between the
slit and the screen is 15 m. Calculate the

separation between the positions of first


https://dl.doubtnut.com/l/_QY2LszbL06sY

maxima of the diffraction pattern obtained in

the two cases.

o View Text Solution

8. State the condition under which the
phenomenon of diffraction of light takes place.
Derive an expression for the width of the central
maximum due to diffraction of light at a single
slit.

A slit of width '@ is illuminated by a
monochromatic light of wavelength 700 nm at

normal incidence. Calculate the value of 'a' for


https://dl.doubtnut.com/l/_QY2LszbL06sY
https://dl.doubtnut.com/l/_PZZpaj8HeN6G

position of
(1) first minimum at an angle of diffraction of 30.

(i) first maximum at an angle of diffraction 30.

o View Text Solution

9. (a) How does an unpolarised light incident on
a polaroid get polarised ? Describe briefly, with
the help of a necessary diagram, the
polarisation of light by reflection from a
transparent medium.

(b) Two polaroids 'A' and 'B' are kept in crossed

position. How should a third polaroid 'C' be


https://dl.doubtnut.com/l/_PZZpaj8HeN6G
https://dl.doubtnut.com/l/_dts6DmrUuAjq

placed between them so that the intensity of
polarised light transmitted by polaroid B
reduces to 1/8 th of the intensity of unpolarised

light incident on A?

o View Text Solution

Revision Exercises Numerical Problems

1. Find the wavelength, frequency and speed of
refracted light if it is incident from air to a glass
surface. Wavelength of light is 590 nm and

refractive index of glass is 1.5.


https://dl.doubtnut.com/l/_dts6DmrUuAjq
https://dl.doubtnut.com/l/_RcinqfSZc2Ba

o Watch Video Solution

2. The wavelength range of white light is 400 nm
to 700 nm. What will be the wavelength range if
light passes through water? Refractive index of

water is 1.33.

° Watch Video Solution

3. Two transparent media A and B have thickness

ratio 1 : 2. The time taken by light in passing


https://dl.doubtnut.com/l/_RcinqfSZc2Ba
https://dl.doubtnut.com/l/_AjvyoRh97FDh
https://dl.doubtnut.com/l/_XMjiBuB9jPvr

through A and B is same. Find the refractive

index of B w.r.t A.

° Watch Video Solution

4. Find the distance at which a ray of light
having wavelength 600 nm can travel before
broadening. The width of diffracting aperture is

4 mm.

° Watch Video Solution



https://dl.doubtnut.com/l/_XMjiBuB9jPvr
https://dl.doubtnut.com/l/_Sb1qQPuyIiY8

5. In Young's experiment if two straight narrow
parallel slits 3 mm apart are illuminated with
monochromatic light of wavelength
5900 x 10~% cm (centimetre). Fringes are
observed at a distance of 3m from slits. Find the

width of fringes.

o Watch Video Solution

6. Green light of wavelength 5100 A from a
narrow slit is incident on a double slit. If the

overall separation of 10 fringes on a screen 200


https://dl.doubtnut.com/l/_N3WfVUmYgR7R
https://dl.doubtnut.com/l/_2KZDvHCAqRtn

cm away is 2 cm find the separation between the

slits.

° Watch Video Solution

7. Two slits are made one millimetre apart and
the screen is placed one metre away. What is the
fringe separation when blue- green light of

wavelength 500 nm is used ?

° Watch Video Solution



https://dl.doubtnut.com/l/_2KZDvHCAqRtn
https://dl.doubtnut.com/l/_6kC3j5OcRkTN

8. The phase difference between two waves
: . : T :
meeting at a point is 35. What is the

corresponding path difference ?

o Watch Video Solution

9. A beam of light consisting of two wavelength,
6500A and 5200A is used to obtain interference
fringes in a Young's double slit experiment. Find
the distance of the third fringe on the screen
from the central maximum for the wavelength

6500A. What is the least distance from the


https://dl.doubtnut.com/l/_IornIwuiORmg
https://dl.doubtnut.com/l/_FX7JdymqOzvc

central maximum at whixh the bright fringes
due to both wavelengths coincide? The distance
between the slits is 2 mm and the distance
between the plane of the slits and the screen is

120 cm.

° Watch Video Solution

10. In YDSE, slits are separated by 0.24mm and
the screen is kept 160cm away from slits. If
fringe width is measured to be 0.4cm, calculate

the wavelength of light used.

‘ o Watch Video Solution


https://dl.doubtnut.com/l/_FX7JdymqOzvc
https://dl.doubtnut.com/l/_ETt8s6wCqT9W

11. In Young's double slit experiment wave length
of light used is 5000A and distance between the
slits is 2 mm, distance of screen from the slits is
Im. Find fringe width and also calculate the
distance of 7" dark fringe from central bright

fringe.

o Watch Video Solution

12. Answer the following questions :

(@) In a double-slit experiment using light of


https://dl.doubtnut.com/l/_ETt8s6wCqT9W
https://dl.doubtnut.com/l/_k3DV4bFdLUlV
https://dl.doubtnut.com/l/_2kT3ZicNb1AH

wavelength 600 nm, the angular width of the
fringe formed on a distant screen is 0.1. Find the
spacing between the two slits.

(b) Light of wavelength 5000A propagating in
air gets partly reflected from the surface of
water. How will the wavelengths and frequencies

of the refleceted and refracted light be affected?

o View Text Solution

13. In  Young's doubleslit experiment,
monochromatic light of wavelength 630 nm

illuminates the pair of slits prodcues an


https://dl.doubtnut.com/l/_2kT3ZicNb1AH
https://dl.doubtnut.com/l/_EWr9pDzcRg6m

interference pattern in which two consecutive
bright fringes are separated by 8.1 mm. Another
source of monochromatic light produces the
interference pattern in  which the two
consecutive bright fringes are separated by 7.2
mm. Find the wavelength of light for the second
source.

What is the effect on the interference fringes if
the monochromatic source is replaced by a

source of white light?

o Watch Video Solution



https://dl.doubtnut.com/l/_EWr9pDzcRg6m

14. In YDSE, slits are separated by 0.24mm and
the screen is kept 160cm away from slits. If
fringe width is measured to be 0.4cm, calculate

the wavelength of light used.

o Watch Video Solution

15. A parallel beam of light of wavelength 500
nm falls on a narrow slit and the resulting
diffraction pattern is observe on screen 1T m

away. It is observed that the first minimum is at


https://dl.doubtnut.com/l/_UGUEyCQaXdjp
https://dl.doubtnut.com/l/_Kor2cphirrpp

a distance of 2.5mm from the centre of the

screen. Find the width of the slit.

o Watch Video Solution

16.In Young's double-slit experiment, a screen is
placed 1.5 m away from slits which are 0.03 cm
apart. The distance between the central bright
fringe and fourth bright fringe is 1 cm. Calculate

the wavelength of light used.

° Watch Video Solution



https://dl.doubtnut.com/l/_Kor2cphirrpp
https://dl.doubtnut.com/l/_nUcGXSxhzkfJ
https://dl.doubtnut.com/l/_SompqqGM2XWc

17. Find the ratio of intensity of maxima and
minima in the interference pattern if the two
slits used in Young's experiment have width

ratio 4:9.

° Watch Video Solution

18. Light of wavelength 6000A is incident
normally on single slit of width 0.23 mm. Find
the angular spread between the central maxima

and second-order maxima of diffraction pattern.

o Watch Video Solution



https://dl.doubtnut.com/l/_SompqqGM2XWc
https://dl.doubtnut.com/l/_kfnhnuGOx4jg

19. Light of wavelength 6000A is incident
normally on a single slit of width 0.03 mm. Find
the width of the central maxima on the screen
which is at a distance 1.5 m away from the slit.
What will be the width if the apparatus is

immersed in water of refractive index 1.33?

° Watch Video Solution

20. (a) Describe any two characteristic feature
which distinguish interference and diffraction

phenomena. Derive the expression for the


https://dl.doubtnut.com/l/_4gw2alkJv6is
https://dl.doubtnut.com/l/_RN3LnnD6KuBo

intensity at a point of the interference pattern
in Young's double slit experiment.

(b) In the diffration due to single slit
experiment, the aperture of the slit is 3 mm. If
monochromatic light of wavelength 620 nm in
incident normally on the slit, calculate the
separation in between the first order minima
and the 3" order maxima on one side of the
screen. The distance between the slit and the

screen is 1.5 m.

o Watch Video Solution



https://dl.doubtnut.com/l/_RN3LnnD6KuBo

21. If light of 6000A is coming from a star, what
will be resolving power of a telescope, if

diameter of objective is 100 inch ?

o Watch Video Solution

22. (a) Assume that the light of wavelength
6000A is coming from a star. Find the limit of
resolution of a telescope whose objective has a
diameter of 250 cm.

(b) Two slits are made 1 mm apart and the

screen is placed 1m away. What should be the


https://dl.doubtnut.com/l/_Qxy6akOm0fjy
https://dl.doubtnut.com/l/_hlROjGLaHxTF

width of each slit to obtain 10 maxima of the
double-slit patterns within the central maximum

of the single-slit pattern?

° View Text Solution

23. For a given medium, the polarising angle is
60°. What will be the critical angle for the

medium?

° Watch Video Solution



https://dl.doubtnut.com/l/_hlROjGLaHxTF
https://dl.doubtnut.com/l/_P3qAXJdDYkOE

24.Find the angle of refraction for a ray of light
falling on a transparent medium of refractive
index 1.6.

The reflected and refracted rays are

perpendicular to each other.

° Watch Video Solution

25. To reduce the intensity of incident
unpolarised light to 1/4, find the angle at which

the axes of two polaroids should be placed.

° Watch Video Solution



https://dl.doubtnut.com/l/_dGWRoul8Ylx0
https://dl.doubtnut.com/l/_Q3Dmi9xKfA47

26. Two nicols are so oriented that the maximum
amount of light is transmitted. To what fraction
of its maximum value is the intensity of
transmitted light reduced when the analyser is

rotated through (i) 45° (ii) 90° (iii) 180°.?

o Watch Video Solution

27. Find the polarising angle and the angle of
refraction in glass if the critical angle for a

certain wavelength of light in glass is 40°.


https://dl.doubtnut.com/l/_Q3Dmi9xKfA47
https://dl.doubtnut.com/l/_bObT8Ixmqu6p
https://dl.doubtnut.com/l/_URCpxqSQQ5yJ

o Watch Video Solution

28. Find the angular divergence in which most of
the light is diffracted if a parallel beam of
monochromatic light of wavelength 500 nm

passes through a long slit of width 0.3 mm.

° Watch Video Solution

29. Calculate the angle of refraction and

refractive index of water if reflected light is


https://dl.doubtnut.com/l/_URCpxqSQQ5yJ
https://dl.doubtnut.com/l/_5M3jLKoRs27N
https://dl.doubtnut.com/l/_EB5HiWOP3muq

plane polarised when incident at an angle of

55°.

o Watch Video Solution

O

30. Light of wavelength 6000 A is used to
obtain interference fringe of width 6 mm in a
young's double slit experiment. Calculate the
wavelength of light required to obtain fringe of
width 4 mm if the distance between the screen

and slits is reduced to half of its initial value.

o Watch Video Solution



https://dl.doubtnut.com/l/_EB5HiWOP3muq
https://dl.doubtnut.com/l/_awBJRX55AL56

31. (a) Explain two features to distinguish
between the interference pattern in Young's
double slit experiment with the difference
pattern obtained due to a single slit.

(b) A monochromatic light of wavelength 500nm
is incident normally on a single slit of width 0.2
nm of produce a diffraction pattern. Find the
angular width of the central maximum obtained
on the screen.

Estimate the number of fringes obtained in
Young's double slit experimental with fringe

width 0.5mm, which can be accommodated


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

within the region of total angular spread of the

central maximum due to single slit.

° Watch Video Solution

Objective Type Questions A Multiple Choice

Questions

1. There is a Young's double-slit experiment set-
up completely dipped in water. Assume that the
refractive index of water is p1. One of the slits is

covered with a thin film of thickness t and


https://dl.doubtnut.com/l/_GMCrOLvzIkqs
https://dl.doubtnut.com/l/_bwwSvr7tUp1O

refractive index py. What will be the optical path

difference at the centre of screen ?

A [(p2 — )|

Answer: C

° Watch Video Solution

2.Speed of light in a medium depends on


https://dl.doubtnut.com/l/_bwwSvr7tUp1O
https://dl.doubtnut.com/l/_151mkmUElz5z

A. inertial properties of the medium

B. elastic properties of the medium

C. inertial as well as elastic properties of the

medium

D. neither inertial nor elastic properties of

the medium

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_151mkmUElz5z

3. Two identical and coherent sources of light
are used in Young's double-slit experiment and
resulatant intensity at the centre of the screen
is found to be I;. When two identical sources of
intensity same as before but incoherent are
used for the experiment, then resultant
intensity at the centre of the screen is found to

be I,. What is the value of I / I5?

Al
B.2

C.4


https://dl.doubtnut.com/l/_fKHgc2frjgVq

D. 0.5

Answer: B

o View Text Solution

4. Contrast of the fringe pattern obtained in

Young's double-slit experiment depends on

A. Wavelength

B. phase difference between sources

C. intensity ratio of the sources


https://dl.doubtnut.com/l/_fKHgc2frjgVq
https://dl.doubtnut.com/l/_JjjB13SBJsC7

D. distance between plane of slits and screen

Answer: C

o Watch Video Solution

5. Which of the following properties show that

light is a transverse wave?

A. Refraction

B. Dispersion

C. polarisation


https://dl.doubtnut.com/l/_JjjB13SBJsC7
https://dl.doubtnut.com/l/_pRJJa02ilIbB

D. Diffraction

Answer: C

o Watch Video Solution

6. In Young's double-slit experiment, coordinate
system is selected in such a manner that Y-
coordinate of central maximum is 1cm and the
same for 9 maximum is 9 cm. If the entire set-
up is immersed in a fluid with refractive index
4/3, then what will be new Y-coordinates of

central maximum and 9th maximum?


https://dl.doubtnut.com/l/_pRJJa02ilIbB
https://dl.doubtnut.com/l/_It4ch7ur1kPm

A.1cm,9cm

B.3/4 cm, 27/4 cm

C.4/3cm,7 cm

D.1Tcm,7 cm

Answer: D

° View Text Solution

7. In a standard Young's double-slit experiment
set-up, two point P and Q are marked on the

screen Path difference corresponding to point P


https://dl.doubtnut.com/l/_It4ch7ur1kPm
https://dl.doubtnut.com/l/_pK7jcdPb93Ry

is A/2 and for point Q it is A/4. Here A is
wavelength of light being used. If Ip and I are

the resultant intensities at points P and Q, then
IQ /Ip is

A.2

B.1/2

C.0

D. infinity

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_pK7jcdPb93Ry

8. A source emitting light of wavelengths
A1 and Ay is used in Young's double-slit
experiment. If fourth bright of A\; coincides with

sixth bright of As, then

A 2X\1 — 3
B.3A1 — 2\,
C.4)\; — 3\,
D.3A; — 4\
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_4AJA1ycQ10No

9. Select best monochromatic source of light.

A. Bulb

B. Candle

C. Tube light

D. Laser

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_4AJA1ycQ10No
https://dl.doubtnut.com/l/_IyqQy1jOCkjE

10. In Young's double-slit experiment , d is
separation between the slits. Separation
between plane of the slits and screen is D.
Wavelength of light used is A. Number of fringes
per unit distance on the screen is

AAD/d

B.d/AD

C.\d/D

D.D/\d

Answer: B

[ - 1


https://dl.doubtnut.com/l/_5su5DewcI5AL

| o Watch Video Solution

11. When light is refracted which of the following

does not change?

A. Amplitude

B. Velocity

C. Frequency

D. Wavelength

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_5su5DewcI5AL
https://dl.doubtnut.com/l/_qFfVPxBQRJfT

12. Two sources are called coherent if they

produce waves

A. of equal wavelength

B. of equal frequency

C. of equal velocity

D. of equal frequency and having constant

phase difference between them.

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_qFfVPxBQRJfT
https://dl.doubtnut.com/l/_KTVfb45PKSKR

13. In standard Young's double-slit experiment, 9
fringes are found to be formed in a portion of
screen. Wavelength of light used is 600 nm. How
many fringes will be formed in the same portion
of screen if wavelength of light is changed to

450 nm?

A 12

B.18

C.14

D. 20


https://dl.doubtnut.com/l/_KTVfb45PKSKR
https://dl.doubtnut.com/l/_7yiG78YfYHh2

Answer: A

o Watch Video Solution

14. Two light waves having the same wavelength
A in vacuum are in phase initially. Then the first
ray travels a path of length L; through a
medium of refractive index u;. Then second ray
travels a path of length L, throug a medium of
refractive index pus. The two waves are then

combined to observed interference effects. The


https://dl.doubtnut.com/l/_7yiG78YfYHh2
https://dl.doubtnut.com/l/_BLsxN2GSzW2n

phase difference between the two, when they

interfere, is
27
A— (L — L
(L~ L)
B 27 (Ll _ L2)
A\ pe
27
C. 7(#1131 — paLy)
2
D. T (Ll _ L2)
A\
Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_BLsxN2GSzW2n

15. When exposed to sunlight, thin films of oil on

water often exhibit brilliant colours due to the

phenomenon of

A. Polarisation

B. Scattering

C. Interference

D. reflection

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_z7LcRwfgbvpI
https://dl.doubtnut.com/l/_IxFpJVv3EBKN

16. If entire Young's double-slit experiment set-

up is immersed in water, then

A. fringe width will remain unaffected

B. fringe width will increase

C. fringe width will decrease

D. experiment cannot be performed in water.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_IxFpJVv3EBKN

17. There is an equilateral triangle ABC. Two
monochromatic and coherent sources of light
are placed at points A and B. Intensity of light
from both the sources reaching the point C is
same and equal to 2W /m?. Resultant intensity
of light at point C

A.is 8W /m?

B.is 4W /m?’

C.Is zero

D.cannot be determined with the given

information


https://dl.doubtnut.com/l/_ITWtDnrN7Lno

Answer: A

o Watch Video Solution

18. What is the shape of wavefront from distant

source of light?

A. Planar

B. Spherical

C. cylindrical

D. Depends on shape of the source


https://dl.doubtnut.com/l/_ITWtDnrN7Lno
https://dl.doubtnut.com/l/_0gCGF6xWtN8t

Answer: A

o Watch Video Solution

19. What is the phase difference between any

two points on a wave front ?

B.7m /2
C.w/4

D.0


https://dl.doubtnut.com/l/_0gCGF6xWtN8t
https://dl.doubtnut.com/l/_opU8XrER3yCH

Answer: D

o Watch Video Solution

20. In YDSE, when a glass plate of refractive
index 1.5 and thickness t is placed in the path of
one of the intefering beams (wavelength}),
intensity at the position where central maximum
occurred previously remains unchanged. The

minimum thickness of the glass plate is

AN/2

B. A


https://dl.doubtnut.com/l/_opU8XrER3yCH
https://dl.doubtnut.com/l/_ixNfUerHgLQL

C. 2\

D. 4\

Answer: C

o Watch Video Solution

21. 1t is observed that amplitude modulated (AM)
radio wave shows appreciable diffraction when
it encounters an opening of size 75 cm X 75
cm. In such a case, diffraction shown by

frequency modulated (FM) wave is very


https://dl.doubtnut.com/l/_ixNfUerHgLQL
https://dl.doubtnut.com/l/_SSBacqJFvL4W

negligible. If A4 and Ap represent average

wavelengths of AM and FM waves, then

A Xy < Ap

B.Ag4 > Ap

C.)\A ~ )‘F

D. information is not sufficient to decide any

relation between wavelengths

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_SSBacqJFvL4W
https://dl.doubtnut.com/l/_WoPMjK1a8eSe

22. A thin transparent sheet is placed in front of

a slit in Young's double slit experiment. The

fringe width will

A. remain unaffected

B. increase

C.decrease

D.change according to refractive index of

material

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_WoPMjK1a8eSe

23. In Young's double=slit experiment, two
cohernet sources of different intensites are
used to make interference pattern. Ratio of the
maximum to minimum intensity of pattern is
found to be 25. What will be ratio of intensities

of sources?

A.625:1

B.9:4

C.25:1

D.5:1


https://dl.doubtnut.com/l/_B70GFGzf2swC

Answer: B

o Watch Video Solution

24. There is a source emitting electromagnetic
waves of wavelength 2m . One light ray reaches
a point P in space direcly and the other ray
reaches the same point P after travelling Tm
extra distance and after getting reflected from a
glass plate. Let | be the original intensity

corresponding to both rays and glass plate


https://dl.doubtnut.com/l/_B70GFGzf2swC
https://dl.doubtnut.com/l/_BsAjjCJU5Xao

reflects only 25% of incident energy. Resultant

intensity at point P will be

A.31/2
B.9I /2
C.9I/4

D.0

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_BsAjjCJU5Xao

25. Two identical coherent sources are used to
perform interference experiment. Intensity of
light at the point of maxima is found to be I. If
one of the slits is closed, then what will be
intensity of light at the same point?

A I

B. 41,

.1, /4

D. 21,

Answer: C



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

I 0 Watch Video Solution

Objective Type Questions B Multiple Choice

Questions Aipmt Neet Other State Boards For

Medical Entrance

1. In young's double slit experiment the
separation d between the slits is 2mm, the
wavelength \ of the light used is 5896A and
distance D between the screen and slits is
100cm. It is found that the angular width of the
fringes is 0.20°. To increases the fringe angular

width to 0.21°(with same A\ and D) the


https://dl.doubtnut.com/l/_zsYXPIwGSOXc
https://dl.doubtnut.com/l/_ca9MoAIo2yvK

separtion between the slits needs to be

changed to

A. 21 mm

B. 1.9 mm

C.1.8 mm

D. 1.7 mm

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_ca9MoAIo2yvK

2. Which colour of the light has the longest

wavelength?

A. violet

B. red

C. blue

D. green

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_xfzHap3MdQbS

3. In a double slit experiment, when light of
wavelength 400 nm was used, the angular width
of the first minima formed on a screen placed 1
m away, was found to be 0.2°, what will be the
angular width of the first minima, if the entire

experimental apparatus is immersed in water ?
(Mwater = 4/3)

A.0.1°

B.0.266°

C.0.15°

D.0.05°


https://dl.doubtnut.com/l/_8NGIDzyq4dJY

Answer: C

o Watch Video Solution

4. Unpolarized light is incident from air on a
plane surface of a material of refractive index
‘u’. At a particular angle of incidence I, it is
found that the reflected and refracted rays are
perpendicular to each other.

Which of the following options is correct for this

situation?


https://dl.doubtnut.com/l/_8NGIDzyq4dJY
https://dl.doubtnut.com/l/_OyCVoN9Dnhuj

B. Reflected light is polarised with the
electric vector perpendicular of the plane
of incidence.

C. Reflected light is polaried with its electric

vector parallel to the plane of incidence.
: (1
D.7 = tan —
1

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_OyCVoN9Dnhuj

5. In a double slit experiment, the two slits are
1mm apart and the screen is placed 1m away. A
monochromatic light of wavelength 500nm is
used. What will be the width of each slit for
obtaining ten maxima of double slit within the

central maxima of single-slit pattern?

A. 0.02 mm

B. 0.2 mm

C.01 mm

D. 0.5 mm


https://dl.doubtnut.com/l/_wuz6SEe3toLO

Answer: B

o Watch Video Solution

6. For a parallel beam of monochromatic light of
wavelength "\’ differaction is produced by a
single slit whose width "a’ is of the order as
wavelength of the light. If "D’ is the distance of
the screen from the slit, the width of the central

maxima will be

2Da
A.
A

2D
B



https://dl.doubtnut.com/l/_wuz6SEe3toLO
https://dl.doubtnut.com/l/_WegcTTCw7XGr

Answer: B

o Watch Video Solution

7. A beam of light of A\ =600nm from a
distance source falls on a single slit 1mm wide
and the resulting diffraction pattern is observed
on a screen 2m away. The distance between first
dark fringes on either side of the central bright

fringe is


https://dl.doubtnut.com/l/_WegcTTCw7XGr
https://dl.doubtnut.com/l/_pCMxj1GRq7Uk

A. 1.2 cm

B.1.2 mm

C.24 cm

D.2.4 mm

Answer: B

° Watch Video Solution

8. In a Young's double slit experiment , the
intensity of light at a point on the screen where

the path difference is A is k units. Find the


https://dl.doubtnut.com/l/_pCMxj1GRq7Uk
https://dl.doubtnut.com/l/_Gn90g4p08WNi

intensity at a point where the path difference is

A A A
(a) 7 (b) 3 and (c) B

TN TS

D. zero

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Gn90g4p08WNi

9. The intensity at the maximum in a Young's
double slit experiment is I- Distance between
two slits is d = b\, where A is the wavelength
of light used in the experment. What will be that
intensity in front of one of the slit on the screen

placed at a distance at a distance D=10d ?

Iy
A —
4


https://dl.doubtnut.com/l/_XaxMiPx3psiv

Answer: C

o Watch Video Solution

10. In a diffraction pattern due to a single slit of
width 'a' the first minimum is observed at an
angle 30 when light of wavelength 5000A is
incident on the slit. The first secodary maximum

is observed at an angle of :

A. sin ! 2
. sin —
3
1
- —1( =

B. sin (2)


https://dl.doubtnut.com/l/_XaxMiPx3psiv
https://dl.doubtnut.com/l/_keDDcsvYWljH

C. sin_l(
D. sin_l(

Answer: C

)
)

= R

° View Text Solution

Objective Type Questions Jee Main Other State

Boards For Engineering Entrance

1. Unpolarized light of intensity I is incident on
a system of two polarizers, A followed by B. The

intensity of emergent light is I/2. If a third


https://dl.doubtnut.com/l/_keDDcsvYWljH
https://dl.doubtnut.com/l/_j1nZuwRFgqz9

polarizer C is placed between A and B the
intensity between the polarizers A and C is 6,

then

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_j1nZuwRFgqz9
https://dl.doubtnut.com/l/_AUqGiSx29ONz

2. Lights of wavelength 550 nm falls normally on
a slit of width k22.0 x 10 °cm. The angular
position of the central maximum will be (in

radian) :

0

O
o3 5|>] ool |

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_AUqGiSx29ONz

3. Unpolarised light of intensity | passes through
an ideal polariser A. Another identical polariser
B is placed behind A. The intensity of light
beyond B is found to be 3 Now another
identical poariser C is placed between A and B.
The intensity beyond B is now found to be 3

The angle between polariser Aand Cis :

A. 45°
B.60°
C.0°

D. 30°


https://dl.doubtnut.com/l/_n8BNzdEbQHlM

Answer: A

o View Text Solution

4. In an interference experiment the ratio of

. a
amplitudes of coherent waves is == 3 The
a2

ratio of maximum and minimum intensities of

fringes is ...

A9

B.4

C.18


https://dl.doubtnut.com/l/_n8BNzdEbQHlM
https://dl.doubtnut.com/l/_2CzFBsIUeZEJ

D. 2

Answer: B

o Watch Video Solution

5. In Young's double-slit experiment, one of the
slit is wider than other so that the amplitude of
the light from one slit is double of that from
other slit. If I, be the maximum intensity, the
resultant intensity I when they interfere at

phase difference ¢ is given by:


https://dl.doubtnut.com/l/_2CzFBsIUeZEJ
https://dl.doubtnut.com/l/_j8fLW6X2gbKP

Answer: A

° View Text Solution

6. Calculate the limit of resolution of a telescope

objective lens having a diameter of 200 cm, if it


https://dl.doubtnut.com/l/_j8fLW6X2gbKP
https://dl.doubtnut.com/l/_Xzo0vytqDtPk

has to detect light of wavelength 500

coming from a star.

A.457.5 x 10 ? radian

B.610 x 10~ * radian

C.305 x 10~ ? radian

D.152.5 x 10~ * radian

Answer: C

nm

o Watch Video Solution



https://dl.doubtnut.com/l/_Xzo0vytqDtPk

7. Two coherent point sources S; and S5 are
separated by a small distance 'd' as shown. The

fringes obtained on the screen will be :

d
4P
S, ;‘;‘,2 Screen
t—— D —»

A. straigth lines

B. semi-circle

C. concentric circles

D. points


https://dl.doubtnut.com/l/_AlSgD1FVddmu

Answer: C

o View Text Solution

8. Two beams, A and B, of plane polarised light
with  mutually perpendicular planes of
polarisation are seen through a polarised light
with  mutually perpendicular planes of
polarisation are seen through a polaroid. From
the position when the beam A has maximum
intensity (and beam B has zero intensity). a

rotation of Polaroid through 30° makes the two


https://dl.doubtnut.com/l/_AlSgD1FVddmu
https://dl.doubtnut.com/l/_CaNdzkKMR9b2

beams appear equally bright. If the intiial
intensities of the two beams are I4 and Ip
respectively, then I, / Iz equals :

A1/3

B.3

C.3/2

D.1

Answer: A

° View Text Solution



https://dl.doubtnut.com/l/_CaNdzkKMR9b2

9. 0n a hot summer night, the refractive index of
air is smallest near the ground and increases
with height from the ground. When a light beam
is directed horizontally, the Huygen's principle
leads us to conclude that as it travels, the light

beam

A. becomes narrower

B. goes horizontally without and deflection

C. bends downwards

D. bends upwards


https://dl.doubtnut.com/l/_aDYCpiqD39Kk

Answer: D

° View Text Solution

10. A parallel beam of electrons travelling in X-
direction falls on a slit of width d (see figure). If
after passing the slit, an electron acquires
momentum p, in the Y-direction, then for a

majority of electrons passing through the slit (h


https://dl.doubtnut.com/l/_aDYCpiqD39Kk
https://dl.doubtnut.com/l/_s61o1whgox4o

is Planck's constant):

, EY
>

Y Y ¥ W

A. |py|d =h
B. |py|ld > h
C.lp,|d < h

D.|p,|d > > h

Answer: B



https://dl.doubtnut.com/l/_s61o1whgox4o

\ o View Text Solution

11. An object is located in a fixed position in
front of a screen. Sharp image is obtained on
the screen for two positions of a thin lens
separated by 10 cm. The size of the images in
two situtation are in the ratio 3 : 2. What is the

distance between the screen and the object?

A.124.5 cm

B.144.5 cm

C.65.0 cm


https://dl.doubtnut.com/l/_s61o1whgox4o
https://dl.doubtnut.com/l/_lKDu9VDzfsyf

D.99.0 cm

Answer: D

o View Text Solution

12. Two monochromatic light beams of intensity
16 and 9 units are interfering. The ratio of
intensities of bright and dark parts of the

resultant pattern is:

A16
"9
3

B. -


https://dl.doubtnut.com/l/_lKDu9VDzfsyf
https://dl.doubtnut.com/l/_4HHLjlPPSEcV

Answer: D

o Watch Video Solution

13.In a Young's double-slit experiment with light
of wavelength A, the separation of slits is d and
distance of screen is D such that
D > > d > > A If the Fringe width is (3, the

distance from point of maximum intensity to the


https://dl.doubtnut.com/l/_4HHLjlPPSEcV
https://dl.doubtnut.com/l/_KzVu2Tw0DckW

point where intensity falls to half of maximum

intensity on either side is :

N @ >

O
ol wm A N

Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_KzVu2Tw0DckW

14. Unpolarised light of intensity I is incident
on surface of a block of glass at Brewster's
angle. In that case which one of the following
startements is true?
A.Transmitted light is partially polarised
with intensity I /2.
B. Transmitted light is completely polarised
with intensity less than I, /2.

C. Reflected light is completely polarised with

intensity less than I, /2.


https://dl.doubtnut.com/l/_sMJ6YmyTjxXv

D. Reflected light is partially polarised with

intensity I /2.

Answer: C

° View Text Solution

15. In an experiment of single slit diffraction
pattern, first minimum for red light coincides
with first maximum of some other wavelength. If
wavelength of red light is 6600A, then

wavelength of first maximum will be:


https://dl.doubtnut.com/l/_sMJ6YmyTjxXv
https://dl.doubtnut.com/l/_EjcFtVnzGLu8

A. 3300A

B. 4400A

C. 5500A

D. 6600A

Answer: B

° Watch Video Solution

16. In a Young's double-slit experiment, the
distance between the two identical slits is 6.1

times larger than the slit width. Then the


https://dl.doubtnut.com/l/_EjcFtVnzGLu8
https://dl.doubtnut.com/l/_7wLbOkoIUf4F

number of intensity maxima observed within the

central maximum of the single slit diffraction

pattern is :

A3

B.6

C.12

D. 24

Answer: C

° View Text Solution



https://dl.doubtnut.com/l/_7wLbOkoIUf4F

17. In Young's double-slit experiment, the
distance between slits and the screen is 1.0 m
and monochromatic light of 600 nm is being
used. A person standing near the slits is looking
at fringe pattern. When the separation between
the slits is varied, the interference pattern
disappears for a particular distance d, between

the slits. If the angular resolution of the eye is

1 ©)
— | ,thevalue of dj is close to :
60

A.1mm

B.2 mm


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

C.4 mm

D.3 mm

Answer: B

o View Text Solution

18. Two stars are 10 light years away from the
Earth. They are seen through a telescope of
objective diameter 30 cm. The wavelength of
light is 600 nm. To see the stars just resolved by

the telescope, the minimum distance between


https://dl.doubtnut.com/l/_OHFjsgpYGONq
https://dl.doubtnut.com/l/_3OWC6CJJwqMW

them should be (1 light year = 9.46 x 10'°m) of
the order of:

A. 10° km

B. 10° km

C. 10" km

D. 10" km

Answer: B

° View Text Solution



https://dl.doubtnut.com/l/_3OWC6CJJwqMW

19. The box of a pinhole camera, of length L, has
a hole of radius a. It is assumed that when the
hole is illuminated by a parallel beam of light of
wavelength A. The spread of the spot (obtained
on the opposite wall of the camera) is the sum
of its geometrical spread and the spread due to
diffraction. The spot would then have its

minimum size (say by;,) when :

A2 2)\?
A a = T and bmin = (T)

2\
B.a = v/ AL and bmin — T

C.a = vAL and b, = v4A\L


https://dl.doubtnut.com/l/_caHN6YZFYi7a

D.a = — and b,;, = v4\L

Answer: C

o View Text Solution

20. A single slit of width b is illuminated by a
coherent monochromatic light of wavelength A.
If the second and fourth minima in the
diffraction pattern at a distance 1 m from the
slit are at 3 cm and 6 cm respectively from the
central maximum, what is the width of the

central maximum? (i.e., distancebetween first


https://dl.doubtnut.com/l/_caHN6YZFYi7a
https://dl.doubtnut.com/l/_wTFoQDq87yFL

minimum on either side of the central

maximum)

A.1.5em

B.3.0cm

C.4.5¢m

D. 6.0cm

Answer: B

° View Text Solution



https://dl.doubtnut.com/l/_wTFoQDq87yFL

21. A single slit of width 0.1 mm is illuminated by
a parallel beam of light of wavelength 6000A
and diffraction bands are observed on a screen
0.5 m from the slit. The distance of the third

dark band from the central bright band is:

A.3 mm
B.9 mm
C.4.5 mm

D. 1.5 mm

Answer: B

[ P N


https://dl.doubtnut.com/l/_Ze252Lo35Y5Y

| o Watch Video Solution

22.In a Young's double slit experiment, slits are
separated by 0.5mm and the screen is placed
150cm away. A beam of light consisting of two
wavelengths, 650nm and 520nm, is used to
obtain interference fringes on the screen. The
least distance from the commom central
maximum to the point where the bright fringes

fue to both the wavelengths coincide is

A.1.56 mm

B. 7.8 mm


https://dl.doubtnut.com/l/_Ze252Lo35Y5Y
https://dl.doubtnut.com/l/_LlDn8Vf8732O

C.9.75 mm

D. 15.6 mm

Answer: B

° Watch Video Solution

Objective Type Questions Jee Advanced For lit

Entrance

1. In Young's double slit experiment intensity at
N : . :
a point iIs 1 of the maximum intensity.

Angular position of this point is


https://dl.doubtnut.com/l/_LlDn8Vf8732O
https://dl.doubtnut.com/l/_k6OLXNsTXUmV

A.sin ' \/d
B.sin ' \/2d
C.sin ' \/3d

D.sin" ' \/4d

Answer: C

° Watch Video Solution

2.Yong's double-slit experiment is carried out by

using green, red and blue light, one color at a


https://dl.doubtnut.com/l/_k6OLXNsTXUmV
https://dl.doubtnut.com/l/_hmYMi1yEFiKa

time. The fringe widths recorded are 84, Br and

Bg, respectively. Then

A Bc > Bp > Br

B.Sp > Be > Br

C.Br > BB > Bg

D.Br > Be > BB

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_hmYMi1yEFiKa

3. Two beams of light having intensities | and 4l
interface to produce a fringe pattern on a
screen. The phase difference between the beams
N : .

s 5 at point A and 7 at point B. Then the

difference between the resultant intensities at A

and B is

A 21

C.51

D.71


https://dl.doubtnut.com/l/_x4HEcyfObR5V

Answer: B

o Watch Video Solution

4. In the ideal double-slit experiment, when a
glass-plate (refractive index 1.5) of thickness t is
introduced in the path of one of the interfering
beams (wavelength ), the intensity at the
position where the central maximum occurred
previously remains unchanged. The minimum

thickness of the glass-plate is

A. 2\


https://dl.doubtnut.com/l/_x4HEcyfObR5V
https://dl.doubtnut.com/l/_hcEgEoh5dG7Z

B.2A/3
CA/3

D. A

Answer: A

o Watch Video Solution

5. In the adjacent diagram, CP represents a
wavefront and AO & BP, the corresponding two
rays. Find the condition on @ for constructive

interference at P between the ray BP and


https://dl.doubtnut.com/l/_hcEgEoh5dG7Z
https://dl.doubtnut.com/l/_1b5jOzONzQMg

reflected ray OP.

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

A

B 0 = —

cos i
C.secl — cos 0 = i
4d
D.secl — cos 0 = %

Answer: A

S


https://dl.doubtnut.com/l/_1b5jOzONzQMg

[ o \Watch video Solution ]

6. In a Young's double slit experiment, the slit
separation d is 0.3 mm and the screen distance
D is T m. A parallel beam of light of wavelength
600 nm is incident on the slits at angle as
shown in figure. On the screen, the point O is
equidistant from the slits and distance PO is 11.0

mm. Which of the following statement(s) is/are


https://dl.doubtnut.com/l/_1b5jOzONzQMg
https://dl.doubtnut.com/l/_k7ZXX64pN8yf

correct ?

Screen
Y

P

-» X

Y
=
W

0.36 :
A.For o = —— degree, there will be
s

destructive interference at point O.

B. Fringe spacing depends on «

0.36 :
C. For a=—— degree, there will be

destructive interference at point P.


https://dl.doubtnut.com/l/_k7ZXX64pN8yf

D.For a = 6 there will be constructive

interference at point P.

Answer: C

° Watch Video Solution

Objective Type Questions C Multiple Choice

Questions

1. If light wave is represented by the equation

y = Asin(kx — wt). Here y may represent


https://dl.doubtnut.com/l/_k7ZXX64pN8yf
https://dl.doubtnut.com/l/_QXHZHa4LyzWN

A. electric field

B. magnetic field

C. pressure in medium

D. density of medium

Answer: A::B

° Watch Video Solution

2. We know that electric and magnetic field are

associated with electromagnetic wave travelling


https://dl.doubtnut.com/l/_QXHZHa4LyzWN
https://dl.doubtnut.com/l/_sAhWhfUJcdLB

in vaccum or some medium. Electric and

magnetic fields

A. remain constant

B. are mutually perpendicular

C. are perpendicular to the direction of travel

of light

D. have same average value

Answer: B::C::D

° View Text Solution



https://dl.doubtnut.com/l/_sAhWhfUJcdLB
https://dl.doubtnut.com/l/_ks2NmbkGkd6e

3. White source of light is used to perform

Young's double-slit experiment.

A. there will not be any complete dark fringe

B. Central fringe will be white

C. Fringe adjacent to the centre will be violet

D. Fringe adjacent to the centre will be red

Answer: A::B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_ks2NmbkGkd6e

4. One can use Huygen's principle to

A. explain law of reflection

B. explain Snell's law

C. find new location of wavefront

D. calculate speed of light in vacuum

Answer: A::B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_Hh172jZkciWp

5. Four monochromatic light waves are
represented as follows:

P:FE = Eysinwt

Q: E = 2Esin(wt + 9)

R: E = Eysin 2wt

S: E = 2E;sin(2wt + 9)

Sustained interference pattern is obtained due

to superposition of

A.Pand Q
B.Rand S

C.Pand S


https://dl.doubtnut.com/l/_7wvuDp4WoXAj

D.QandR

Answer: A::B

o Watch Video Solution

6. In Young' s double-slit experiment, separation
between the two slits is d and separation
between plane of the slits and the screen is D. A
small hole is made on the screen at a point
directly in front of one of the slit. Some

wavelengths are missing from the light coming


https://dl.doubtnut.com/l/_7wvuDp4WoXAj
https://dl.doubtnut.com/l/_MK2HGD27wJlQ

out from hole on the other side. These

wavelengths are

Answer: A::C

o View Text Solution



https://dl.doubtnut.com/l/_MK2HGD27wJlQ

7.1f the source of light used in a Young's Double

slit Experiment is changed from red to blue,then

A. there will be a dark fringe at the centre

B. fringe pattern will shrink

C. there will be bright at the centre

D. fringe width of pattern will increase

Answer: B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_n7IVUPctZZUc

8. Select the phenomena which are explained by

wave theory of light

A. Speed of light in glass is less than that in
vaccum

B. Light shows interference

C. Light shows diffractin

D. Photoelectric effect

Answer: A::B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_8swAu29hMqDx

9. Light wave is travelling along X-axis in a
medium. Which of the following can represent

wavefront for this light wave ?

Answer: A::B

° Watch Video Solution



https://dl.doubtnut.com/l/_SkzFAvLfwFtq
https://dl.doubtnut.com/l/_7VpoeH9ykg4I

10. Unpolarised light of intensity I, is passed
through a polaroid A, and intensity of light after
passing polaroid A becomes I;. Light emerging
from polaroid A is passed through another
polaroid B, whose axis is inclined at an angle
60° with the axis of A. Intensity of light after

emerging from B becomes I,.

A.Il =0
B.Il :Io/2
C.IQ :I0/4

D.IQ 210/8


https://dl.doubtnut.com/l/_7VpoeH9ykg4I

Answer: B::D

o Watch Video Solution

11. A light source, which emits two wavelength
A1 = 400nm and Ay = 600nm, is used in a
Young's double slit experiment. If recorded
fringe width for A\; and A5 are 81 and 85 and the
number of fringes for them within a distance y
on one side of the central maximum are m; and

mo respectively, then

A By > By


https://dl.doubtnut.com/l/_7VpoeH9ykg4I
https://dl.doubtnut.com/l/_cJxIIzyIPrnl

B.m; > my

C.from the central maximum, 3" maximum
of Ay overlaps with 5 minimum of A1

D. the angular separation of fringes for A; is

greater than A,

Answer: A::B

o Watch Video Solution

12. In a Young's double slit experiment, the

separation between the two slits is d and the


https://dl.doubtnut.com/l/_cJxIIzyIPrnl
https://dl.doubtnut.com/l/_o6Cyy1tZShXU

wavelength of the light is A. The intensity of
light falling on slit 1is four times the intensity of

light falling on slit 2. Choose the correct choice

(s).

A.If d = ), the screen will contain only one

maximum.

B.If A <d< 2\ at least one more

maximum (besides the central maximum)

will be observed on the screen.

C.If the intensity of light falling on slit 1 is

reduced so that is becomes equal to that


https://dl.doubtnut.com/l/_o6Cyy1tZShXU

of slit 2, the intensities of the observed

dark and bright fringes will increase.

D. If the intensity of light falling on slit 2 is

increased so that it becomes equal to that

of silt 1, the intensitites of the observed

dark and bright fringes will increases

Answer: A::B

o Watch Video Solution



https://dl.doubtnut.com/l/_o6Cyy1tZShXU

13. While conduction the Young's double slit
experiment, a student replaced the two slits
with a large opaque plate in the xy plane
containing two small holes that act as two
coherent point sources (51, S3) emitting light
of wavelength 600nm. The student mistakenly
placed the screen parallel to the xz plane
(f or z > 0) at a distance D=3 m from the mid-
point of 51,55, as shown schematically in the
figure. The distance between the sources
d = 0.6003mm. The origin O is at the

intersection of the screen and the line joining


https://dl.doubtnut.com/l/_tUOLw9Z3foIX

S5155. Which of the following is (are) true of the

intensity pattern of the screen?

zZ

-—— -

Screen

{/:"" \ fr

1177 S0\ 117

11! @ RAIRA °

78T
1

\::\
l\.' O v
S S S

7

«—d —
< D

L
C

A. Straight bright and dark bands parallel to

the X-axis

B. The region very close to point O will be

dark


https://dl.doubtnut.com/l/_tUOLw9Z3foIX

C. Hyperbolic bright and dark bands with foci

symmetrically placed about O in the x-

direction

D. Semi-circular bright and dark bands

centred at point O.

Answer: B::D

o Watch Video Solution

14. Two coherent monochromatic point sources

S; and S5 of wavelength A = 600nm are


https://dl.doubtnut.com/l/_tUOLw9Z3foIX
https://dl.doubtnut.com/l/_t02OiTvXq6Zr

placed symmetrically on either side of the centre
of the circle as shown. The sources are
separated by a distance d = 1.8mm. This
arrangement produces interference fringes
visible as alternate bright and dark spots on the
circumference of the circle. The angular
separation between two consecutive bright

spots is Af. Which of the following options


https://dl.doubtnut.com/l/_t02OiTvXq6Zr

is/are correct ?

A.The total number of fringes produced

between P; and P, in the first quadrant

is close to 3000

B. A dark spot will be formed at point P,


https://dl.doubtnut.com/l/_t02OiTvXq6Zr

C.At P, the order of the fringe will be

maximum

D.The angular separation between two

consecutive brigth spots decreases as we

move from P; to P, along the first

quadrant.

Answer: A::C

° View Text Solution



https://dl.doubtnut.com/l/_t02OiTvXq6Zr

Objective Type Questions D Multiple Choice

Questions

1. Let some unpolarised light is travelling along
X-axis. Its electric field will be randomly oriented
on Y-Z plane. We can represent this unpolarised
light in terms of two components of electric
field along Y-axis and Z-axis respectively and
these two components are assumed to be at a
phase difference. Thus

E, = E;sin(wt — kx)

E, = Eysin(wt — kx + 9)

If value of § changes randomly with time, then


https://dl.doubtnut.com/l/_mM9Wct9ywvN4

light is said to be unpolarised.

If value of ¢ is such that tip of the resultant
electric field traces a straight line, then light is
said to be linearly polarised. Similarly for circular
path, light is said to be circularly polarised and
for elliptical path, light is said to be elloptically
polarised.

Light will be linearly polarised if

Ad=0
B.o=
Cod=m/2

D.d=n/4


https://dl.doubtnut.com/l/_mM9Wct9ywvN4

Answer: A::B

o View Text Solution

2. Let some unpolarised light is travelling along
X-axis. Its electric field will be randomly oriented
on Y-Z plane. We can represent this unpolarised
light in terms of two components of electric
field along Y-axis and Z-axis respectively and
these two components are assumed to be at a

phase difference. Thus

E, = E; sin(wt — kz)


https://dl.doubtnut.com/l/_mM9Wct9ywvN4
https://dl.doubtnut.com/l/_lTlOa8vK13gi

E, = Eysin(wt — kx + 9)

If value of § changes randomly with time, then
light is said to be unpolarised.

If value of § is such that tip of the resultant
electric field traces a straight line, then light is
said to be linearly polarised. Similarly for circular
path, light is said to be circularly polarised and
for elliptical path, light is said to be elloptically
polarised.

Light will be circularly polarised if

A.0 =0 and El#EQ

B.d=7/2 and E; = E;


https://dl.doubtnut.com/l/_lTlOa8vK13gi

C5=7T/2 and El?éE2

D.(S:T('alld E1:E2

Answer: B

o View Text Solution

3. Let some unpolarised light is travelling along
X-axis. Its electric field will be randomly oriented
on Y-Z plane. We can represent this unpolarised
light in terms of two components of electric
field along Y-axis and Z-axis respectively and

these two components are assumed to be at a


https://dl.doubtnut.com/l/_lTlOa8vK13gi
https://dl.doubtnut.com/l/_j9KzhJeVse1Q

phase difference. Thus

E, = E; sin(wt — kz)

E, = E;sin(wt — kx + 9)

If value of 6 changes randomly with time, then
light is said to be unpolarised.

If value of J is such that tip of the resultant
electric field traces a straight line, then light is
said to be linearly polarised. Similarly for circular
path, light is said to be circularly polarised and
for elliptical path, light is said to be elloptically
polarised.

Light will be elliptically polarised if

A.5:Oand El#Ez


https://dl.doubtnut.com/l/_j9KzhJeVse1Q

85:7'('/2 and El :E2
C5:7T/2 and El %Eg

D.d = m and E1:E2

Answer: C

o View Text Solution

4. We know that speed of light in vacuum is
always constant and equal to ¢ = 3 x 10°m /s.
There is a source of light and speed of light

emitted from the source is to be measured.


https://dl.doubtnut.com/l/_j9KzhJeVse1Q
https://dl.doubtnut.com/l/_t7TZflaSLLSA

Three different frames of refernce, namely P, Q
and R, are used in the experiment. Frame of
reference P is moving towards the source and R
is moving away from the source with same
speed. Frame of reference Q is fixed at its
location. V,, Vo and Vp are the speeds of light
as measured by the observers in corresponding
reference frames.

Answer the following question :

Select correct option(s) if surrounding space is

vacuum everywh ere

A Vp >VQ > Vg


https://dl.doubtnut.com/l/_t7TZflaSLLSA

B.Vp <VQ < Vg

CVPZVQ:VR

Vp + Vg

D. VQ = 5

Answer: C::D

o View Text Solution

5. We know that speed of light in vacuum is
always constant and equal to ¢ = 3 x 10°m /s.
There is a source of light and speed of light

emitted from the source is to be measured.


https://dl.doubtnut.com/l/_t7TZflaSLLSA
https://dl.doubtnut.com/l/_5dPWPpHBzKa6

Three different frames of refernce, namely P, Q
and R, are used in the experiment. Frame of
reference P is moving towards the source and R
is moving away from the source with same
speed. Frame of reference Q is fixed at its
location. V,, Vi and Vp are the speeds of light
as measured by the observers in corresponding
reference frames.

Answer the following question :

Select correct option(s) if surrounding space is

water everywhere

A. Vp >VQ > Vg


https://dl.doubtnut.com/l/_5dPWPpHBzKa6

B.Vp <VQ < Vg

CVp=Vop="Vg

Vp 4+ Vg

D. VQ = 2

Answer: A::B

o View Text Solution

6. The figure shows a surface XY separating two
transparent media, medium - 1 and medium - 2.
The lines ab and cd represent wavefronts of the

light ab and cd represent wavefronts of the light


https://dl.doubtnut.com/l/_5dPWPpHBzKa6
https://dl.doubtnut.com/l/_NmsJhFXY4RKc

wave travelling in medium-1 and incident on XY.
The lines of ef and gh represent wavefronts of

the light wave in medium - 2 after refraction.

b d

g medium-2
Answer the following question :
Light travels as a :
A. parallel beam in each medium
B. convergent beam in each medium

C. divergent beam in each medium


https://dl.doubtnut.com/l/_NmsJhFXY4RKc

D.divergent beam in one medium and

convergent beam in the other medium

Answer: A

o View Text Solution

7. The figure shows a surface XY separating two
transparent media, medium - 1 and medium - 2.
The lines ab and cd represent wavefronts of the
light ab and cd represent wavefronts of the light
wave travelling in medium-1 and incident on XY.

The lines of ef and gh represent wavefronts of


https://dl.doubtnut.com/l/_NmsJhFXY4RKc
https://dl.doubtnut.com/l/_8rsvVP2dfNFC

the light wave in medium - 2 after refraction.

b d
/ | / medium-1
.-'. .-'II-I
Nt Y
f - _~h
e ~— -~ L
-~ g medium-2

Answer the following question :

Speed of light is:

A.the same in medium-1 and medium - 2

B. larger in medium-1 than in medium-2

C. larger in medium-2 than in medium-1

D. different at b and d


https://dl.doubtnut.com/l/_8rsvVP2dfNFC

Answer: B

0 View Text Solution

Objective Type Questions Assertion Reason Type

Questions

1. A: Light waves can be polarised.

R: Light waves are transverse in nature.

A.If both assertion and reason are correct

and reason is a correct explanation of the


https://dl.doubtnut.com/l/_8rsvVP2dfNFC
https://dl.doubtnut.com/l/_242FT4F2Am2W

assertion.

B. If both assertion and reason and correct

but reason is not the correct explanation

of assertion.

C.If assertion is correct but reason is

incorrect.

D.If assertion is incorrect but reason is

correct.

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_242FT4F2Am2W

2. Assertion : When two light sources are placed
near to each other, energy is distributed non-
uniformly around them.

Reason : Light waves from two sources interfere
each other and redistribution of energy takes

place due to phenomenon of interfernece.

A.If both assertion and reason are correct

and reason is a correct explanation of the

assertion.


https://dl.doubtnut.com/l/_242FT4F2Am2W
https://dl.doubtnut.com/l/_rw7s2N8lIVp4

B. If both assertion and reason and correct

but reason is not the correct explanation

of assertion.

C.If assertion is correct but reason is

incorrect.

D.If assertion is incorrect but reason is

correct.

Answer: A

° View Text Solution



https://dl.doubtnut.com/l/_rw7s2N8lIVp4
https://dl.doubtnut.com/l/_g2PAYN4L7czE

3. Assertion : Sound waves travelling in air

cannot be polarised.

Reason : Polarisation is property of light waves

only.

A.If both assertion and reason are correct

and reason is a correct explanation of the

assertion.

B. If both assertion and reason and correct

but reason is not the correct explanation

of assertion.


https://dl.doubtnut.com/l/_g2PAYN4L7czE

C.If assertion is correct but reason is

incorrect.

D.If assertion is incorrect but reason is

correct.

Answer: C

° Watch Video Solution

4. Assertion : Energy is created in constructive
interference and energy is destroyed in

destructive interference.


https://dl.doubtnut.com/l/_g2PAYN4L7czE
https://dl.doubtnut.com/l/_F20n2vTtK5jb

Reason : There is maximum intensity at the

point of constructive interference.

A.If both assertion and reason are correct

and reason is a correct explanation of the

assertion.

B. If both assertion and reason and correct

but reason is not the correct explanation

of assertion.

C.If assertion is correct but reason is

incorrect.


https://dl.doubtnut.com/l/_F20n2vTtK5jb

D.If assertion is incorrect but reason is

correct.

Answer: D

o Watch Video Solution

5. Assertion : Light shows the phenomena of

interference, diffrection and polarisation.

Reason : Because light behaves as corpuscles.

A.If both assertion and reason are correct

and reason is a correct explanation of the


https://dl.doubtnut.com/l/_F20n2vTtK5jb
https://dl.doubtnut.com/l/_qPuQbMJ0P4jZ

assertion.

B. If both assertion and reason and correct

but reason is not the correct explanation

of assertion.

C.If assertion is correct but reason is

incorrect.

D.If assertion is incorrect but reason is

correct.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_qPuQbMJ0P4jZ

6. Assertion : Corpuscular theory of light cannot
explain change in velocity of light when it
changes medium.

Reason : According to corpuscular theory of
light, speed of light is more in denser medium

than in rarer medium.

A.If both assertion and reason are correct

and reason is a correct explanation of the

assertion.


https://dl.doubtnut.com/l/_qPuQbMJ0P4jZ
https://dl.doubtnut.com/l/_xqp1FO3Hw7L4

B. If both assertion and reason and correct

but reason is not the correct explanation

of assertion.

C.If assertion is correct but reason is

incorrect.

D.If assertion is incorrect but reason is

correct.

Answer: A

° View Text Solution



https://dl.doubtnut.com/l/_xqp1FO3Hw7L4
https://dl.doubtnut.com/l/_udwlc4pKHLkw

7. Assertion : Phase difference between two
points separated by a distance equal to A /2 on
same wavefront is 7.

Reason : Path difference (Axz) and phase

2
difference (J) are related as § = %Aw.

A.If both assertion and reason are correct
and reason is a correct explanation of the
assertion.

B. If both assertion and reason and correct
but reason is not the correct explanation

of assertion.


https://dl.doubtnut.com/l/_udwlc4pKHLkw

C.If assertion is correct but reason is

incorrect.

D.If assertion is incorrect but reason is

correct.

Answer: D

o View Text Solution

8. Assertion : The sun is visible a few minutes
before it is actually above horizon.

Reason : Light rays bend due to refraction.


https://dl.doubtnut.com/l/_udwlc4pKHLkw
https://dl.doubtnut.com/l/_BbbTIpCNpCD9

A.If both assertion and reason are correct

and reason is a correct explanation of the

assertion.

B. If both assertion and reason and correct

but reason is not the correct explanation

of assertion.

C.If assertion is correct but reason is

incorrect.

D.If assertion is incorrect but reason is

correct.


https://dl.doubtnut.com/l/_BbbTIpCNpCD9

Answer: B

o View Text Solution

9. Assertion : The frequencies of incident,
reflected and refracted beam of monochromatic
light are same.

Reason : The incident, reflected and refracted

rays are coplanar.

A.If both assertion and reason are correct

and reason is a correct explanation of the


https://dl.doubtnut.com/l/_BbbTIpCNpCD9
https://dl.doubtnut.com/l/_F1qxRvuPCFRs

assertion.

B. If both assertion and reason and correct

but reason is not the correct explanation

of assertion.

C.If assertion is correct but reason is

incorrect.

D.If assertion is incorrect but reason is

correct.

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_F1qxRvuPCFRs

10. Assertion : Two light sources with different

frequecies cannot be coherent.

Reason : Phase difference between coherent

sources remains constant with time.

A.If both assertion and reason are correct

and reason is a correct explanation of the

assertion.

B. If both assertion and reason and correct

but reason is not the correct explanation

of assertion.


https://dl.doubtnut.com/l/_F1qxRvuPCFRs
https://dl.doubtnut.com/l/_Fch9WyRWCGNH

C.If assertion is correct but reason is

incorrect.

D.If assertion is incorrect but reason is

correct.

Answer: A

° View Text Solution

Objective Type Questions Matching Type Questions



https://dl.doubtnut.com/l/_Fch9WyRWCGNH

1. Each question has matching list. The codes for
the lists have choices (a), (b), (c ) and (d), out of

which only one is correct.

List-I _ ~ List-II
P Law of Malus 1 £,=tan‘1[u}
Q Brewster’s Law g I =Iumaﬂﬁ
R Snell's Law 3  sin'(W)
S Critical angle 4 psin 6 = constant
L P QRS
"2 1 4 3
P QRS
"1 3 2 4
P QRS
'3 4 1 2
P QRS
"4 1 2 3


https://dl.doubtnut.com/l/_N7mGXRsdJ7yl

Answer: A

o View Text Solution

2. Each question has matching list. The codes for
the lists have choices (a), (b) , (c) and (d), out of

which only one is correct.

List-1 List-11

P Coherent sources 1 Refractive index of
material is different for
different frequencies.

@ Two sources of equal | 2 Sustained interference.

intensity

R Monochromatic light | 3 High contrast ratio for
interference pattern,

S Dispersion 4 Only a particular
frequency is most
dominant in beam.



https://dl.doubtnut.com/l/_N7mGXRsdJ7yl
https://dl.doubtnut.com/l/_HtxfrHlzfip6

N P Q@ R S
4 1 2 3
5. P Q R S
1 3 2 4
c P @Q R S
3 4 1 2
5 P Q R S
2 3 4 1
Answer: D

° View Text Solution

Objective Type Questions Matrix Match Type

Questions



https://dl.doubtnut.com/l/_HtxfrHlzfip6

1. Each questions contains statements given in
two columns, which have to be matched.
Statements in column - | are labelled as AB,C
and D, whereas statements in column-ll are
labelled as p,q,r and s. Match the entries of
column-l with appropriate entries of colomn-Il .
Each entry in column-l may have one or more
than one correct option from column - Il. The
answers to these questions have to be
appropriately bubbled as illustrated in the given

example, if the «correct matches are

A— (q,r),B— (p,s),C — (r,s) and D — (q)


https://dl.doubtnut.com/l/_yeXdQFn75XLb

Column I Column IT
(A) | Wave nature of light | (p) | Interference

(B) | Particle nature of light | (q) | Diffraction

(C) | Colourful appearance | (r) Photoelectric effect i
of thin films
(D) | Young’s double-slit | (8) | Compton effect
experiment

—

° View Text Solution

Objective Type Questions Integer Type Questions

1. In stand Young's double - slit experiment ,
intensity of light at the centre of screen is found

to be I;. There is another point on the screen


https://dl.doubtnut.com/l/_yeXdQFn75XLb
https://dl.doubtnut.com/l/_389FnaEK0od4

where difference beteen the waves is A /4 and
intensity of light at this point is I,. Calculate
I / L.

012345617289

o Watch Video Solution

2. In standard Young's double-slit experiment
when sources of light are coherent, then
intensity at the centre of the screen is found to
be I; and when sources are incoherent, then

intensity at the centre is found to be I.


https://dl.doubtnut.com/l/_389FnaEK0od4
https://dl.doubtnut.com/l/_Puw3uWtRirFE

Calculate I / L.

0123456 7289

o Watch Video Solution

3. Separation between the slits in Young's
double-slit experiment is 0.2 mm and separation
between plane of the slits and screen is 2m.
Wavelength of light used in the experiment is
5000A. If first maximum is obtained at a

distance x from the centre then what is x in mm?

012345617289

‘ o Watch Video Solution


https://dl.doubtnut.com/l/_Puw3uWtRirFE
https://dl.doubtnut.com/l/_7nkDuj0jLKZp

4. Two light beams of intensities | and 41 are
used to make interference pattern on a screen.
Two points P and Q are marked on the screen
where resultant intensities are Ip and Ij
respectively. Phase difference between the waves
at point P is m/2 and the same at Q is .
Calculate (Ip — Ip) /I.

0123456 789

o View Text Solution



https://dl.doubtnut.com/l/_7nkDuj0jLKZp
https://dl.doubtnut.com/l/_VRllHMHZnemA

5. Two light sources of intensities | and 4l are
used to make interference pattern on a screen.
What will be ratio of maximum to minimum

intensity on the screen ?

01234567289

o View Text Solution

6.In Young's double slit experiment, the ratio of
maximum and minimum intensities in the fringe
system is 9:1 the ratio of amplitudes of

coherent sources is



https://dl.doubtnut.com/l/_tyeYNmVhla8p
https://dl.doubtnut.com/l/_Yf7XovLKc9uS

° Watch Video Solution

7. In Young's double-slit experiment, the
separation between the slits is halved and the
distance between the slits and the screen in

doubled. The fringe width is

° Watch Video Solution

8. In Young's experiment the wavelenght of red
light is 7.8 x 10~ °cm and that of blue light is

5.2 x 10°° cm. The value of n for which


https://dl.doubtnut.com/l/_Yf7XovLKc9uS
https://dl.doubtnut.com/l/_Y1cJX9yivJdr
https://dl.doubtnut.com/l/_Mx13eMNNcn5X

(n + 1)™ blue bright band coincides with n'®

red band is

o Watch Video Solution

9. Separation batween the slits in Young's
double-slit experiment is 0.1 mm and distance of
the screen from plane of slits is 1 m. Two
wavelengths 400 nm and 560 nm are used in the
experiment simultaneously. It is found that m"

dark from centre corresponding to 400 nm

coincides with some dark of 560 nm. What is the


https://dl.doubtnut.com/l/_Mx13eMNNcn5X
https://dl.doubtnut.com/l/_6v3zRuNPe94G

minimum value of m?

012345617289

° Watch Video Solution

10. Two sources S; and S, are shown in the
figure. Refractive index of water is 4/3.

Wavelength of light in air is .

S, air

Minimum value of x so that there is maximum


https://dl.doubtnut.com/l/_6v3zRuNPe94G
https://dl.doubtnut.com/l/_9GYM2MajaywV

intensity at Point O is given by following
relation:

z® = kN —d°

What is value of k ?

0123456 789

o View Text Solution

M. A Young's doubleslit interference
arrangement with slits 57 and S5 is immersed
in water (refractive index = 4/3) as shown in the
figure. The positions of maxima on the surface
2

of water are given by 2> = p*m?)\? — d?, where


https://dl.doubtnut.com/l/_9GYM2MajaywV
https://dl.doubtnut.com/l/_P9ui1ouKW9pU

A is the wavelength of light in air (refractive
index = 1), 2d is the separation between the slits

and mis an interger. The value of p is

Sl >
A
d Air
X
S, S
d| | s
S, Yemsooaszszwzzaws: Water :=

0123 456 789

0 View Text Solution

Chapter Practice Test


https://dl.doubtnut.com/l/_P9ui1ouKW9pU
https://dl.doubtnut.com/l/_xGT1succxNqj

1. How would the angular separation of
interence fringes in Young's double slit
experiment change when the distance between

the slits and screen is halved ?

° Watch Video Solution

2. What is the vlaue of refractive index of a

medium of polarising angle 60° ?

o Watch Video Solution



https://dl.doubtnut.com/l/_xGT1succxNqj
https://dl.doubtnut.com/l/_bFqmKVFrt65O

3. Unpolarised light of intensity I is incidnet of
the polaroid. What will be the intensity of light

transmitted by the polaroid?

° Watch Video Solution

4. What will be the ratio of the resolving powers
of two convex lenses used as objective lens in
astronomical telescope, having same focal
length and apertures as A; and A5(A4; > Ay)?

Which telescope will you prefer and why?

° Watch Video Solution



https://dl.doubtnut.com/l/_J6KQApjsza8J
https://dl.doubtnut.com/l/_FmrcFMDZYoGg

5. State Brewster's Law
The value of Brewster angle for a transparent

medium is different for light of different colours

Give reason.

o Watch Video Solution

6. The orientation between a polariser and an
analyser is such that the intensity of

transmitted light is maximum. On rotating the


https://dl.doubtnut.com/l/_FmrcFMDZYoGg
https://dl.doubtnut.com/l/_UUUtghkUev1Z
https://dl.doubtnut.com/l/_6wSEGQsJYXtT

analyser through 60°, what fraction of

maximum light will be transmitted?

o Watch Video Solution

7. (a) Using the phenomenon of polarization,
show, how, transverse nature of light can be
demonstrated.

(b) Two polaroids P; and P, are placed with
their pass axes perpendicular to each other.
Unpolarised light of intensity 10 is incident on
P1. A third polaroid P3 is kept in between

P; and P, such that its pass axis makes an


https://dl.doubtnut.com/l/_6wSEGQsJYXtT
https://dl.doubtnut.com/l/_9WNlFNUZj7RA

angle of 30° with that of P;. Determine the

intensity transmitted through P, P, and P;.

° Watch Video Solution



https://dl.doubtnut.com/l/_9WNlFNUZj7RA

