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PHYSICS

BOOKS - AAKASH SERIES

WAVE OPTICS

LECTURE SHEET (EXERCISE - 1) (INTERFERENCE &
YDSE) LEVEL - | (MAIN) STRAIGHT OBJECTIVE TYPE

QUESTIONS

1. Waves of same amplitude and same

frequency from two coherent source overlap at



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

a point. The ratio of the resultant intensity
when they arrive in phase to that when they

arrive with 90° phase difference is

Al:1

B.1/2:1
C.2:1

D.4:1

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_iOcZqgktvhWh
https://dl.doubtnut.com/l/_FKWeCrfehorR

2. To demonstrate the phenomenon of

interference, we require two sources which

emit radiation

A.two source which emit radiation of the

same frequency

B. two source which emit radiation of nearly

the same frequency

C.two sources which emit radiation of the

same frequency and have a definite phase

relationship


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

D.two sources which emit radiation of

different wavelength

Answer: C

O Watch Video Solution

3. In Young's double-slit experiment using
monochromatic light of wavelength A, the
intensity of light at a point on the screen where

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


https://dl.doubtnut.com/l/_FKWeCrfehorR
https://dl.doubtnut.com/l/_BVY1utQrQxIj

intensity of Igight at a point where path
A

difference is —.

o x| X e X

D. K

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_BVY1utQrQxIj

4. If an interference pattern produced by two
identical slits, the intensity of the central
maximum is |. The intensity at the same spot
when either of the two slits is closed is [y. Then
A.l/2
B. /4

C. 2l

D. |

Answer: B

° Watch Video Solution



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

5. Two coherent sources are placed 0.9 mm
apart and the fringes are observed one metre
away. The wavelength of monochromatic light
used if it produces the second dark fringes at a

distance of 10 mm from the central finge will be

A.6 x 10 %cm

B.6 x 10 %cm

C.6 x 10 "em

D.1.2 x 10 “em


https://dl.doubtnut.com/l/_cMQRBLPreeeJ
https://dl.doubtnut.com/l/_j1zOsSJvuxqe

Answer: A

o Watch Video Solution

6. The two coherent sources of equal intensity
produce maximum intensity of 100 units at a
point. If the intensity of one of the sources is
reduced by 50% by reducing its width then the

intensity of light at the same point will be

A. 90

B. 89


https://dl.doubtnut.com/l/_j1zOsSJvuxqe
https://dl.doubtnut.com/l/_OObTwJR32fXV

C. 67

D. 72.85

Answer: D

° Watch Video Solution

7. The ratio of the intensities at minima to
maxima in Young's double slit experiment is
9:25. Find the ratio of the widths of the two

slits.

A8:1


https://dl.doubtnut.com/l/_OObTwJR32fXV
https://dl.doubtnut.com/l/_ofv269ojuXJZ

B.16:1

C.4:1

D.9:1

Answer: B

o Watch Video Solution

8. If the width of the slit S in Young's double slit

experiment is gradually increased


https://dl.doubtnut.com/l/_ofv269ojuXJZ
https://dl.doubtnut.com/l/_8BXeyYhuQxjB

A. Bright fringes become brighter and dark

fringes become darker

B. Bright fringes become less brighter, dark

fringes become less dark

C.Bright fringes become brighter, dark

fringes lighter


https://dl.doubtnut.com/l/_8BXeyYhuQxjB

D.Bright fringes become less bright, dark

fringes darker

Answer: B

0 Watch Video Solution

9. The distance between the tew slits in a
Young's double slit experiment is d and the
distance of the screen from the plane of the
slits is b, P is a point on the screen directly

infront of one of the slits. The path difference


https://dl.doubtnut.com/l/_8BXeyYhuQxjB
https://dl.doubtnut.com/l/_xE4GnJvDkcDv

between the waves arriving at P from the two

slits is

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_xE4GnJvDkcDv

10. In young's double slit experiment the fringe
width is 4mm. If the experiment is shifted to
water of refractive index 4/3 the fringe width
becomes (in mm)

A.3

B.4

C.6

D.8

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_I6ak7jvPb0bt

11. A double slit is illuminated by the light of
wavelength 12000A .The slits are 0.1 cm apart
and the screen is placed one metre
away.calculate the angular posiyion of 10

maximum in radians ?

A.6 x 103 rad

B. 6 rad

C.0.006°

D.6°


https://dl.doubtnut.com/l/_I6ak7jvPb0bt
https://dl.doubtnut.com/l/_iXM9Lyw5ZnnQ

Answer: A

o Watch Video Solution

12. In young's double slit experiment the nth

red bright band coincides with (n + 1)” blue

bright band. If the wavelength of red and blue
lights are 7500A° and 5000A°, the value of 'n'
is

A1

B.2


https://dl.doubtnut.com/l/_iXM9Lyw5ZnnQ
https://dl.doubtnut.com/l/_G4Hkd79HolG3

C.5

D.4

Answer: B

0 Watch Video Solution

13. In a Young's double slit experiment using
monochromatic light, the fringe pattern shifts
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


https://dl.doubtnut.com/l/_G4Hkd79HolG3
https://dl.doubtnut.com/l/_1IqbWMQ7eSs6

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 .

A.5762A°

B.5825A4°

C.6000A4°

D. 65004 °


https://dl.doubtnut.com/l/_1IqbWMQ7eSs6

Answer: C

o Watch Video Solution

14. When a thin transparent plate of Refractive
Index 15 is introduced in one of the
interfearing becomes, 20 fringes shift. If it is
replaced by another thin plate of half the
thickness and of R.I 1.7 the number of fringes

that undergo displacement is

A. 23


https://dl.doubtnut.com/l/_1IqbWMQ7eSs6
https://dl.doubtnut.com/l/_J1FJlEbDa3Nn

B.14

C. 28

D.7

Answer: B

o Watch Video Solution

15.In Young's double slit experiment S; and .S,
are two slits. Films of thickness ¢; and ¢, and
refractive indices p; and us are placed in front

of S; and Sy respectively. If puit; = ustsy, then


https://dl.doubtnut.com/l/_J1FJlEbDa3Nn
https://dl.doubtnut.com/l/_EPw1pQxFt19x

the central maximum will :

ST t)

A. Not shift

B. Shift towards S> irrespective of amounts

of t1 and t»

C. Shift towards 52 irrespective of amounts

of t1 and t9


https://dl.doubtnut.com/l/_EPw1pQxFt19x

D. Shift towards S; if 5 > t; and towards

Sy if ty < 5.

Answer: D

0 Watch Video Solution

16. A transparent glass plate of thickness 0.5
mm and refractive index 1.5 is placed infront of
one of the slits in a double slit experiment. If
the wavelength of light used is 6000A°, the

ratio of maximum to minimum intensity in the


https://dl.doubtnut.com/l/_EPw1pQxFt19x
https://dl.doubtnut.com/l/_0tfOjHC5dAbV

interference pattern is 25/4. Then the ratio of

light intensity transmitted to incident on thin

transparent glass plate is

A9:7

B.9:49

C.3:7

D.7:3

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_0tfOjHC5dAbV

LECTURE SHEET (EXERCISE - 1) (INTERFERENCE &
YDSE) Level - Il (ADVANCED) (straight objective

Type Questions)

1. White light is passed through a double slit
and interference pattern is observed on a
screen 2.5 m away. The separation between the
slits is 0.5 mm. The first violet and red fringes
are formed 2.0 mm and 3.5 mm away from the
central white fringe. Calculate the wavelengths

of the violet and the red light.

A. 400 nm, 650 nm


https://dl.doubtnut.com/l/_YpRNmth4fOil

B.400 nm, 700 nm

C.350 nm, 200 nm

D. 200 nm, 350 nm

Answer: B

o Watch Video Solution

2. A source emitting light of wavelengths 480
nm and 600 nm is used in a double slit
interference  experiment. The separation

between the slits is 025 mm and the


https://dl.doubtnut.com/l/_YpRNmth4fOil
https://dl.doubtnut.com/l/_ZAfjtnlapYbc

interference is observed on a screen placed at
150 cm from the slits. Find the linear separation
between the first maximum (next to the central
maximum) corresponding to the two

wavelengths.

A. 0.36 mm

B. 0.18 mm

C.0.72 mm

D. 0.98 mm

Answer: C

‘ o Watch Video Solution


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

3. A parallel beam of monochromatic light is
used in a Young's double slit experiment. The
slits are separated by a distance d and the
screen is placed parallel to the plane of the

slits. Show that if the incident beam makes an
1 A )
angle 0 = sin 57 with the normal to the

plane of the slits, there will be a dark fringe at

the centre Po of the pattern.

A. 1/4the maximum intensity

B. half the maximum intensity


https://dl.doubtnut.com/l/_ZAfjtnlapYbc
https://dl.doubtnut.com/l/_HAHQZIfVreLJ

C. bright

D. dark

Answer: D

° Watch Video Solution

4. In a YDSE, the central beight fringe can be

indentified:

A. as it has greater intensity than the other

bright fringes


https://dl.doubtnut.com/l/_HAHQZIfVreLJ
https://dl.doubtnut.com/l/_0cuxNlh7o0c6

B. as it wider than the other bright fringes

C.as it is narrower than the other bright

fringes.

D.by using while light instead of single

wave-length light.

Answer: D

o Watch Video Solution

5. In Young's double slit experiment, the two

slits acts as coherent sources of equal


https://dl.doubtnut.com/l/_0cuxNlh7o0c6
https://dl.doubtnut.com/l/_umimfmEqcQaX

amplitude A and wavelength A. In another
experiment with the same set up the two slits
are sources of equal amplitude A and
wavelength X\ but are indoherent. The ratio of
the intensity of light at the mid point of the
screen in the first case to that in the second

case is

Al:1

B.2:1

C.4:1

D. none of these


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

Answer: B

o Watch Video Solution

6. In Young's double=slit experment, the frist
maxima is observed at a fixed point P on the
screen. Now, the screen is continously moved
away from the plane of slits. The ratio of

intensity at point P to the intensity at point O


https://dl.doubtnut.com/l/_umimfmEqcQaX
https://dl.doubtnut.com/l/_uRjpVoqDEG2e

(center of the screen)

' Ip
b 0
' nilid

A. remains constant

B. keeps on decreasing

C. first decreases and then increases

D. First decreases and then becomes

constant

Answer: C

| o |


https://dl.doubtnut.com/l/_uRjpVoqDEG2e

| & Watch Video Solution

7.1n a double-slit experiment, instead of taking
slits of equal width, one slit is made twice as
wide as the other Then in the interference
pattern
A.the intensity of both the maxima and
minima increase.

B.the intensity of the maxima decreases

and the minima has zero intensity


https://dl.doubtnut.com/l/_uRjpVoqDEG2e
https://dl.doubtnut.com/l/_ZAfwSdvgDWaY

C.the intensity of the maxima decreases

and that of minima increases

D.the intensity of the maxima decreases

and the minima has zero intensity

Answer: A

o Watch Video Solution

8.1n a YDSE , if the silts are of unequal widths,

A. fringes will not be formed


https://dl.doubtnut.com/l/_ZAfwSdvgDWaY
https://dl.doubtnut.com/l/_qI7rxQuHw5DZ

B.the positions of minimum intensity will

not be completely dark

C. bright fringe will not be formed at the

centre of the screen.

D. distance between two consecutive bright

fringes will not be equal to the distance

between two consecutive dark fringes.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_qI7rxQuHw5DZ
https://dl.doubtnut.com/l/_UAoF8ZexPVyd

9. In an interference arrangement similar to
Young's double-slit experiment, the slits S; and
Sy are illuminated with coherent microwave
sources, each of frequency 10° Hz. The sources
are synchronized to have zero phase difference.
The slits are separated by a distance
d = 150.0m. The intensity I(6) is measured as
a function of 6, where 6 is defined asa shown in

fig. If I, is hte maximum intensity, then I(6) for


https://dl.doubtnut.com/l/_UAoF8ZexPVyd

0<6<90° is given by

ISI
d/ ZI
of [

A.I(0) = I/2for 6 = 30°

B.1(6) = I, /4 for § = 90°

C.I(6) = Iy for = 0°

ltbrrgt


https://dl.doubtnut.com/l/_UAoF8ZexPVyd

D. I(6) is constant for all value of 8

Answer: C

° Watch Video Solution

10. Let S; and S, be the two slits in Young's
double-slit experiment. If central maxima is
observed at P and angle ZS5;PS; = 0, then
fringe width for the light of wavelength A will

be

AN/6


https://dl.doubtnut.com/l/_UAoF8ZexPVyd
https://dl.doubtnut.com/l/_lThYdHnvFhxP

B. A0
C.21/0

D. )\ /20

Answer: A

o Watch Video Solution

M. M; and M, are plane mirrors and kept
parallel to each other. At point O, there will be a
maxima for wavelength A. Light from a

monochromatic sources S of wavelength A is


https://dl.doubtnut.com/l/_lThYdHnvFhxP
https://dl.doubtnut.com/l/_LG8voQWhbqT6

not reaching directly on the screen. Then, A is

M,
LI

i
TTTTTITTTTTTTTTTTTTTT
My |« . >



https://dl.doubtnut.com/l/_LG8voQWhbqT6

Answer: B

o Watch Video Solution

12. White coherent light (400nm — 700nm) is
sent through the slits of a YDSE. d = 0.5mm,
D=50 cm. There is a hole in the screen at a point
1.0mm away (along the width of the fringes)
from the central line.

(@) Which wavelength will be absent in the light
coming from the hole?

(b) Which wavelength(s) will have a strong


https://dl.doubtnut.com/l/_LG8voQWhbqT6
https://dl.doubtnut.com/l/_46zOXhmTTH9M

intensity?

| i
— —T_ | 1.0 mm
—0.5 mm: _l_
—_— }_ |

|

b 50 cm— —>|

A.400nm, 667 nm

B.400 nm, 500 nm

C. 667 nm, 800 nm

D. 300 nm, 700 nm

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_46zOXhmTTH9M

13. White coherent light (400nm — 700nm) is
sent through the slits of a YDSE. d = 0.5mm,
D=50 cm. There is a hole in the screen at a point
1.0mm away (along the width of the fringes)
from the central line.

(a) Which wavelength will be absent in the light
coming from the hole?

(b) Which wavelength(s) will have a strong

intensity?

[
_ T ,, 1.0 mm
—»O.Smm: }_
— J_ !

I

I

|2
€

50 cm— —


https://dl.doubtnut.com/l/_GFsodolv13Jh

A. 400 nm

B. 500 nm

C.600 nm

D. 700 nm

Answer: B

o Watch Video Solution

14. Consider the arrangement shown in figure.
By some mechanism,

the separation between the slits S3 and S,


https://dl.doubtnut.com/l/_GFsodolv13Jh
https://dl.doubtnut.com/l/_GWyKspbBdV9o

can be changed. The intensity is
measured at the point P which is at the

common perpendicular bisector of 5.5,

D
and 53S54. When z:2—2, the intensity

measured at P is I. Find the intensity when

z is equal to



https://dl.doubtnut.com/l/_GWyKspbBdV9o

B.1,0, 21

C. 21,0,

D. 1, 21, 3l

Answer: A

o Watch Video Solution

15. Plane microwaves from a transmitter are
directed normally towards a plane reflector. A
detector moves along the normal to the

reflection. Between positions of 14 successive


https://dl.doubtnut.com/l/_GWyKspbBdV9o
https://dl.doubtnut.com/l/_rLQbFxTt7j3s

maxima, the detector travels a distance 0.14m. If
the velocity of light is 3 x 10°m /s, find the
frequency of the transmitter.

A.1.5 x 10" Hz

B.10"Hz

C.3 x 10'"°H2

D.6 x 101V Hz

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_rLQbFxTt7j3s
https://dl.doubtnut.com/l/_6ZOApHcvcy8e

16. Consider the situation shown in figure. The
two slits S; and S, placed symmetrically
around the central line are illuminated by a
monochromatic light of wavelength A. The
separation between the slits is d. The light
transmitted by the slits falls on a screen 3
placed at a distance D from the slits. The slit S3
is at the placed central line and the slit .5y, is at
a distance z from S;. Another screeny is
placed a further distance D away from 1,1. Find
the ratio of the maximum to minimum intensity
AD

observed on Y, if z is equal to a. z = — b.

2d


https://dl.doubtnut.com/l/_6ZOApHcvcy8e

AD AD
d ~ 4d
(&2

A. 2,25, o0

B.1, 00,34

C.1, 00, 30

D. 10, 0o, 20

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_6ZOApHcvcy8e

17. In a Young's double slit experiment green
light is incident on the two slits. The
interference pattern is observed on a screen.
Which of the following changes would cause

the observed fringes to be more closely spaced

?

- fringes Lfi
) <
<
] 2
-) {‘:-‘
Incoming <]

light waves

A. Reducing the separation between the

slits


https://dl.doubtnut.com/l/_vZyIk0BfXMhn

B. Using blue light instead of green light

C. Used red light instead of green light

D. Moving the light source further away

from the slits

Answer: B

o Watch Video Solution

18. A plate of thickness t made of a material of
refractive index u is placed in front of one of

the slits in a double slit experiment. (a) Find the


https://dl.doubtnut.com/l/_vZyIk0BfXMhn
https://dl.doubtnut.com/l/_ZqTC2FZwURBc

changes in he optical path due to introduction
of the plate. (b) Wht should be the minimum
thickness t which will make the intensity at the
centre of the fringe pattern zero ? Wavelength
of the light used is A. Neglect any absorption of

light in the plate.

A (p — 1)t, 2(,u>\— 0
B.2(u — 1)t, ,uil
C(u—1)t, Mil
D. (1 — 1)%,ﬁ

Answer: A


https://dl.doubtnut.com/l/_ZqTC2FZwURBc

° Watch Video Solution

19. A mica strip and a polysterence strip are
fitted on the two slite of a double slit
apparatus. The thickness of the strips is 0.50
mm and the separation between the slits is 0.12
cm. The refractive index of mica and
polysterene are 1.58 and 1.55 respectively for
the light of wavelength 590 nm which is used in
the experiment. The interference is observed on
a screen a distance one meter away. (a) What

would be the fringe- width ? (b) At what


https://dl.doubtnut.com/l/_ZqTC2FZwURBc
https://dl.doubtnut.com/l/_GKR2KqijwIJM

distance from the centre will the first maximum

be located ?

A 2.45 x 10 *m

B.4.9 x 10 *m

C.9.8 x 10 *m

D.10 3m

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_GKR2KqijwIJM

20. A mica strip and a polysterence strip are
fitted on the two slite of a double slit
apparatus. The thickness of the strips is 0.50
mm and the separation between the slits is 0.12
cm. The refractive index of mica and
polysterene are 1.58 and 1.55 respectively for
the light of wavelength 590 nm which is used in
the experiment. The interference is observed on
a screen a distance one meter away. (a) What
would be the fringe- width ? (b) At what
distance from the centre will the first maximum

be located ?


https://dl.doubtnut.com/l/_StbkRu3dHw3I

A. 0.021 cm on the one side and 0.028 cm on

the other side

B. 0.042 cm on the side and 0.048 cm on the

other side

C.0.042 cm on the one side and 0.028 cm

on the other side

D. 0.021 cm on one side and 0.048 cm on the

other side

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_StbkRu3dHw3I

21. YDSE is carried out in a liquid of refractive
index u = 1.3 and a thin film of air is formed in
front of the lower slit as shown in the figure. If
a maxima of third order is formed at the origin
O, find the thickness of the air film. Find the
positions of the fourth maxima. The wavelength
of light is air is Xy =0.78um and
D /d = 1000.

(##DCP VO5 C32 EO1 086 QO1.png"

width="80%">

A. 7.8um


https://dl.doubtnut.com/l/_StbkRu3dHw3I
https://dl.doubtnut.com/l/_FbTtAqu8oBgR

B.3.9um

C.15.6um

D.0.5um

Answer: A

o Watch Video Solution

22. In the above problem the displacement

after 2 s is:

A +3.6mm, — 2.4mm


https://dl.doubtnut.com/l/_FbTtAqu8oBgR
https://dl.doubtnut.com/l/_znO4nCLyI5Rm

B.+4.2mm, — 0.6mm

C.+6mm, — 2mm
D. +3mm, — 6mm
Answer: B

o Watch Video Solution

23. In a YDSE experiment if a slab whose
refractive index can be varied is placed in front
of one of the slits, then the variation of

resultant intensity at mid-point of screen with


https://dl.doubtnut.com/l/_znO4nCLyI5Rm
https://dl.doubtnut.com/l/_z4PztXEKUe3O

p will be best represented by (u > 1).[Assume
slits of equal width and there is no absorption

by slab ]


https://dl.doubtnut.com/l/_z4PztXEKUe3O

Answer: C

o Watch Video Solution

24. A parallel beam of light (A = 5000A) is
incident at an angle § = 30° with the normal
to the slit plane in a Young's double slit
experiment. The intensity due to each slit is I;.

Point O is equidistant from S; and S,. The


https://dl.doubtnut.com/l/_z4PztXEKUe3O
https://dl.doubtnut.com/l/_QVZQtpqmNXs1

distance between slits IS Tmm.

N
b -

2m

/

A. the intensity at O is 4lo

B. the intensity at O is zero.

C.the intensity at a point on the screen

4mm from O is 4lo

D.the intensity at a point on the screen

4mm from O is zero.


https://dl.doubtnut.com/l/_QVZQtpqmNXs1

Answer: A

o Watch Video Solution

25. Two coherent narrow slits emitting sound of
wavelength A\ in the same phase are placed
parallet to each other at a small separation of
2) .The sound is delected by maving a delector
on the screen at a distance D( > > ) from
the slit §; as shows in figure. Find the distance

y such that the intensity at P is equal to


https://dl.doubtnut.com/l/_QVZQtpqmNXs1
https://dl.doubtnut.com/l/_NGMd84ws8E0j

intensity at O .

e >
S ST
fe— D >
A D
/3
B.\/3D
V3
C.—D
2
5 D
© 2
Answer: B

Screen



https://dl.doubtnut.com/l/_NGMd84ws8E0j

[ W Watch Video Solution ]

26. Two coherent radio point sources that are
separated by 2.0 m are radiating in phase with
a wavelength of 0.25m. If a detector moves in a
large circle around their mid-point. At how
many points will the detector show a maximum

signal?

A.10

B.16

C.8


https://dl.doubtnut.com/l/_NGMd84ws8E0j
https://dl.doubtnut.com/l/_zhu1LEIs5Fyy

D. 32

Answer: D

O Watch Video Solution

27. Four monochromatic and coherent sources
of light, emitting waves in phase of wavelength
A, are placed at the points x=0,d 2d and 3d on

the x-axis. Then

A.point having |x| > > d appear dark if

d=)/4


https://dl.doubtnut.com/l/_zhu1LEIs5Fyy
https://dl.doubtnut.com/l/_deRRVr6h7h2g

B. point having |z| > > d appear dark if
d=)\/8

C.point  having |z| > >d  appear
maximum bright dark if d = A\ /4

D.point  having |z| > >d  appear

maximum bright darkifd = A\ /8

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_deRRVr6h7h2g

28. Four monochromatic and coherent sources
of light emitting waves in phase at placed on y
axis at y = 0, a, 2a and 3a. If the intensity of
wave reaching at point P far away on y axis
from each of the source is almost the same and
equal to I, then the resultant intensity at P for
e =2 is nly. The value of [n] is.

Here [] is greatest integer funciton.

A.If d = X /4,the intensity at P is 41,
B.If d = )\ /6, the intensity at P is 31

C.If d = A\ /2, the intensity at P is31,


https://dl.doubtnut.com/l/_0eM8BLOOOdm7

D. none of these is true.

Answer: B

° Watch Video Solution

29. A vessel ABCD of 10 cm width has two small
slits S; and S5 sealed with identical glass
plates of equal thickness. The distance between
the slits is 08 mm. POQ is the line
peropendicular to the plane AB and passing
through O, the middle point of S; and S5. A

monochromatic light source is kept at S, 40 cm


https://dl.doubtnut.com/l/_0eM8BLOOOdm7
https://dl.doubtnut.com/l/_LNC3SlHILSep

below P and 2 m form the vessel to illuminate
the slits as shown in figure .Calculate the
position of the central bright fringe on the
other wall CD with respect to line OQ. Now , a
liquid is poured into the vessel and filled up to
0Q. The central bright fringe is found to be at
Q. Calculate the refractive index of the liquid to

the liquid.



https://dl.doubtnut.com/l/_LNC3SlHILSep

A. 4 cm

B.6 cm

C.5acm

D.2 cm

Answer: D

o Watch Video Solution

30. A vessel ABCD of 10 cm width has two small
slits S; and S5 sealed with identical glass

plates of equal thickness. The distance between


https://dl.doubtnut.com/l/_LNC3SlHILSep
https://dl.doubtnut.com/l/_27RMEuONosGo

the slits is 08 mm. POQ is the line
peropendicular to the plane AB and passing
through O, the middle point of §; and S5. A
monochromatic light source is kept at S, 40 cm
below P and 2 m form the vessel to illuminate
the slits as shown in figure .Calculate the
position of the central bright fringe on the
other wall CD with respect to line OQ. Now , a
liquid is poured into the vessel and filled up to
0Q. The central bright fringe is found to be at

Q. Calculate the refractive index of the liquid to


https://dl.doubtnut.com/l/_27RMEuONosGo

the liquid.

A.1.0016

B. 1.016

C.1.16

D.1.6

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_27RMEuONosGo

31. In young's double-slit experiment set up,
sources S of wavelength 50 nm illumiantes two
slits S; and S5 which act as two coherent
sources. The sources S oscillates about its own
position  according to the equation
y = 0.5sin7t, where y is in nm and t in
seconds. The minimum value of time t for which

the intensity at point P on the screen exaclty in


https://dl.doubtnut.com/l/_27RMEuONosGo
https://dl.doubtnut.com/l/_9JCTsMNbF5XP

front of the upper slit becomes minimum is

%L@ Zm

A.ls

B. 2s

C.3s

D.1.5s

Answer: A

‘ ° Watch Video Solution


https://dl.doubtnut.com/l/_9JCTsMNbF5XP

LECTURE SHEET (EXERCISE - 1) (INTERFERENCE &
YDSE) Level - Il (ADVANCED) More than one correct

answer type questions

1. If the source of light used in a Young's Double

Slit experiment is changed from red to blue,

then

A. the fringes will become brighter

B. consecutive fringes will come closer


https://dl.doubtnut.com/l/_9JCTsMNbF5XP
https://dl.doubtnut.com/l/_5pHudyx2NfJL

C.the number of maxima formed on the

screen increases

D.the central bright fringe will become a

dark fringe.

Answer: B::C

o Watch Video Solution

2. White light is used to illuminate the two slits
in a Young's double slit experiment. The

separation between the slits is b and the


https://dl.doubtnut.com/l/_5pHudyx2NfJL
https://dl.doubtnut.com/l/_rE9vrCsGtOM9

screen is at a distance d( > > b) from the
slits At a point on the screen directly in front of
one of the slits, certain wavelengths are

missing some of these missing wavelengths are

d2
D
2
D
d2
3D
2d?

D. —
3D

Answer: A::C

o Watch Video Solution



https://dl.doubtnut.com/l/_rE9vrCsGtOM9

3. A monochromatic beam of light falls on YDSE
apparatus at some angle (6) as shown, a thin
sheet of glas (R.l. = u, thickness =t) is insdted in
front of the lower slit S;5. Select the correct

alternative.

__H_
L A T D

.7Dr,-,

A. Central maxima will be at O always
B.If (u — 1)t = dsin#, central maxima will

be at O


https://dl.doubtnut.com/l/_s2GyVWrFx1YP

C.If (0 — 1)t > dsin#, central maxima will
be below O
D.If (u— 1)t =dsinf + A, a maxima is

formed at O

Answer: B::C::D

o Watch Video Solution

4. Two monochromatic coherent point sources
S1 and S, are separated by a distance L. Each

sources emits light of wavelength A, where


https://dl.doubtnut.com/l/_s2GyVWrFx1YP
https://dl.doubtnut.com/l/_5WkmbZdVzJHK

L > > A\.The line 5755 when extended meets

a screen perpendicular to it at point A. Then

A.The interference fringes are circular in

shape

B. Interference fringes are straight lines

perpendicular to line 5,5, A

C.On the point A intensity is maximum if

L = nA (nis an integer)

D. Point A is always an intensity maximum

for any separation L


https://dl.doubtnut.com/l/_5WkmbZdVzJHK

Answer: A::D

o Watch Video Solution

LECTURE SHEET (EXERCISE - 1) (INTERFERENCE &
YDSE) Level - I (ADVANCED) Linked

Comprehension type questions

1. Light of wavelengthA = 500nm falls on two
narrow slits placed a distance d = 50 x 10~ *
cm

apart, at an angle ¢ = 30° relative to the slits

as shown in figure. On the lower slit a


https://dl.doubtnut.com/l/_5WkmbZdVzJHK
https://dl.doubtnut.com/l/_6rLzuXBEF0QP

transparent slab of thickness 01 mm and
L 3 . :
refractive index 3 s placed. The interference

pattern is observed at a distance D=2m from

the slits. Then, calculate

(a) position of the central maxima.
(b) the order of maxima at point C of screen .
(c)how many fringes will pass C, if we remove

the transparent slab from the lower slit?


https://dl.doubtnut.com/l/_6rLzuXBEF0QP

A.30° above OB

B.45° above OB

C.45° above OB

D. 30° below OB

Answer: D

o Watch Video Solution

2. Light of wavelength\ = 500nm falls on two
narrow slits placed a distance d = 50 x 10~ *

am


https://dl.doubtnut.com/l/_6rLzuXBEF0QP
https://dl.doubtnut.com/l/_l44FzVro9oDw

apart, at an angle ¢ = 30° relative to the slits
as shown in figure. On the lower slit a

transparent slab of thickness 0.1 mm and

3

refractive index 3 is placed. The interference

pattern is observed at a distance D=2m from

the slits. Then, calculate

(a) position of the central maxima.

(b) the order of maxima at point C of screen .


https://dl.doubtnut.com/l/_l44FzVro9oDw

(c)how many fringes will pass C, if we remove

the transparent slab from the lower slit?

A. 50th minima

B. 49th minima

C. 51st minima

D. 1st minima

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_l44FzVro9oDw

3. Light of wavelength\A = 500nm falls on two
narrow slits placed a distance d = 50 x 10~ *
cm

apart, at an angle ¢ = 30° relative to the slits
as shown in figure. On the lower slit a
transparent slab of thickness 01 mm and
refractive index g is placed. The interference
pattern is observed at a distance D=2m from

the slits. Then, calculate


https://dl.doubtnut.com/l/_PcuDC5AQkGQw

(a) position of the central maxima.
(b) the order of maxima at point C of screen .
(c)how many fringes will pass C, if we remove
the transparent slab from the lower slit?

A. 50

B. 40

C. 100


https://dl.doubtnut.com/l/_PcuDC5AQkGQw

D. 80

Answer: C

° Watch Video Solution

4. In a young's doule slits experiment, a
monochromatic source of wavelength A is used

to illuminate the two slits

4 -[)
N .1P

i -... - . o e . — ljxﬂ iy I";‘_
(D >> d)



https://dl.doubtnut.com/l/_PcuDC5AQkGQw
https://dl.doubtnut.com/l/_zuBv2hadsbS9

S; and Ss. The slitss S; and S, are identical
and source S is placed symmetrically as shown.
interference pattern is observed on a screen at
a distance D from the centre of slit. The
distance between the slits is d.

If the resultant intensity at P is same as that O,

then the distance OP can not be



https://dl.doubtnut.com/l/_zuBv2hadsbS9

Answer: D

o Watch Video Solution

5. In a young's doule slits experiment, a

monochromatic source of wavelength A is used

to illuminate the two slits

»

oy lp

+«— X, _—
| I Ty . | (x, =>d]
| . Dok
T - A L 4 0 >> d)
l : C (@
Jl

S; and S;. The slitss S; and S, are identical

and source S is placed symmetrically as shown.



https://dl.doubtnut.com/l/_zuBv2hadsbS9
https://dl.doubtnut.com/l/_rZ3Me6UiqapN

interference pattern is observed on a screen at
a distance D from the centre of slit. The
distance between the slits is d.

If the source is moved up by a very small

distance yy, the central maxima will shift

d
A. Up byny0

d
B. Down by Qe
L0

D
C.Up by bl
Lo
yoD

D. Down by ——
L0

Answer: D

‘ o Watch Video Solution


https://dl.doubtnut.com/l/_rZ3Me6UiqapN

6. In a young's doule slits experiment, a

monochromatic source of wavelength X is used

to illuminate the two slits

> d|)

> )

S; and S;. The slitss S; and S, are identical

and source S is placed symmetrically as shown.

interference pattern is observed on a screen at

a distance D from the centre of slit. The


https://dl.doubtnut.com/l/_rZ3Me6UiqapN
https://dl.doubtnut.com/l/_AOSNaKsAhWyV

distance between the slits is d.

If the size of slits 57 is slightly decreased, then

A. Intensity at central maxima will remain

same

B. Intensity at central maxima will increase

C.Intensity at first minima will slightly

increase from zero

D. Intensity at first minima will remain zero

Answer: C

o Watch Video Solution



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

LECTURE SHEET (EXERCISE - 1) (INTERFERENCE &
YDSE) Level - Il (ADVANCED) Matrix Match Type

Questions

1. A double slit interference pattern is produced
on a screen, as shown in the figure, using
momochromatic light of wavelength 500 nm.
Point P is the location of the central bright
fringe, that is produced when light waves arrive
in phase without any path difference. A choice
of the three strips A, B and C of transparent

materials with different thickness and refractive


https://dl.doubtnut.com/l/_AOSNaKsAhWyV
https://dl.doubtnut.com/l/_wqeFifVVSg8O

indices is available, as shown in the table. These
are placed over one or both of the slits,
singularly or in conjunction causing the
interference pattern to be shifted across the
screen from the original pattern. In the Column
- I, how the strips have been placed, is
mentioned whereas in the Column-ll, order of
the fringe at point P on the screen that will be

produced due to the placement of the strip(s),


https://dl.doubtnut.com/l/_wqeFifVVSg8O

is shown. Correctly match both the column.

Film b L B {
I'hickness (inpim ) s i3 i}
Refracthive Index 1S 2.5 :

Column - 1 Column - LU
f\) Only strip B is placed over slit -1 p) Fist Bright
B) Strip A is placed over slit-] and strip C is q) Fourth Dark

placed dver slit-Il -

C) Steip A is placed over the slit-I and strip B r).Fiﬁh Dark
and strip C are placed over the shit-Tl .

D) Strip A and strip € are placed over slit] 5) Central Bright

(in conjuction) and sirip B is placed over sLt-Il

o Watch Video Solution

2. In the arrangement shown in figure, z; and
z9 are two screens. Line PO is the bisector line
of sy89 and s3s4, 87 is removed, resultant

intensity at O due to slits s; and sy is |. now 24


https://dl.doubtnut.com/l/_wqeFifVVSg8O
https://dl.doubtnut.com/l/_3Clc5Cw42BPE

is placed. For different values of y given in
column-l match the resultant intensity at O

given in column -Il.

° Watch Video Solution

LECTURE SHEET (EXERCISE - 1) (INTERFERENCE &
YDSE) Level - Il (ADVANCED) Level - Il (straight

objective Type Questions) Integer Type Questions



https://dl.doubtnut.com/l/_3Clc5Cw42BPE

1. In the YDSE, the monochromatic source of
wavelength X is placed at a distance 3 from
the central axis (as shown in the figure), where

d is the separation between the two slits

Sl and SQ .

(a)Find the position of the central maxima.
(b) Find the order of interference formed at O.

(c)Now, S is placed on centre dotted line. Find


https://dl.doubtnut.com/l/_SQnp40LJB5bM

the minimum thickness of the film of refractive
indes u = 1.5 to be placed in front of S5 so
that intensity at O becomes %th of the
maximum intensity.

(Take A = 60004, d = 6mm.)

o Watch Video Solution

LECTURE SHEET Exercise - Il DIFFRACTION (Level - |

(Main) (Straight objective Type questions)

1. Ratio of intensities in consecutive maxima in

a diffraction pattern due to a single slit is


https://dl.doubtnut.com/l/_SQnp40LJB5bM
https://dl.doubtnut.com/l/_WMFiUKZ76XPe

B.1:4:9
2 . 3
C. ]. E . ﬁ
D.1 4 : 4
92 2572
Answer: D

o Watch Video Solution

2. Assetion To observe diffraction of light the
size of obstacle/aperture should be of the

order of 10~ 'm


https://dl.doubtnut.com/l/_WMFiUKZ76XPe
https://dl.doubtnut.com/l/_sbBG3MGxWTUF

Reason 10~ "m is the order of wavelength of
visible light

A

B.A\/2

C.A/4

D. 2

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_sbBG3MGxWTUF

3. The average path difference between two
waves coming from third and fifth fresnel zones

of a wave front at the centre of the screen is

a2
2

B. 2\
C. A

D. 4\

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_jGNB8ftovPFl

4. The main difference in the phenomenon of

interference and diffraction is that

A. diffraction is due to interaction of light

from the same wavefront whereas

interference is the interaction of waves

from wave isolated sources

B. diffraction is due to interaction of light

from the same wavefront whereas

interference is the interaction of two

waves derived from the same source


https://dl.doubtnut.com/l/_GudhomNqN9dO

C.diffraction is due to interaction of waves

derived from the same source, whereas

the interference is the bending of light

from the same wavefront

D. diffraction is caused by reflected waves

from a source whereas interference

caused is due to refraction of waves from

a surface

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_GudhomNqN9dO

5. With both light and sound show wave

character, diffraction is much harder to

observer in light. This is because

A. wavelength of light is smaller

B. waves of light are transverse

C. speed of light is far greater

D. light does not require any medium

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_GudhomNqN9dO
https://dl.doubtnut.com/l/_IUKE77ZpPdf9

6. A diffraction pattern is obtained using a

beam of red light. What happens if the red light

is replaced by blue light?

A.no change

B. diffraction bands become narrower and

crowded together

C. bands become broader and father apart

D. bands disapear

Answer: B


https://dl.doubtnut.com/l/_IUKE77ZpPdf9
https://dl.doubtnut.com/l/_CRHC0Z9YELhK

o Watch Video Solution

7. A slit 5cm wide is irradiated normally with
microwaves of wavelength 1cm. Then the
angular spread of the central maxima on either
side of the incident light is nearly

A. 5 radian

B. 5 radian

C. 4 radian

D. 6 radian


https://dl.doubtnut.com/l/_CRHC0Z9YELhK
https://dl.doubtnut.com/l/_a0Ll4x9DGSmQ

Answer: A

o Watch Video Solution

8. A screen is at a distance of 2m from a narrow
slit illuminated with light of 600nm. The first
minimum lies 5mm on either side of the central
maximum. The width of slit is

A. 0.024 mm

B. 0.24mm

C.24 mm


https://dl.doubtnut.com/l/_a0Ll4x9DGSmQ
https://dl.doubtnut.com/l/_Q5u3WCEhVU0y

D. 24mm

Answer: B

O Watch Video Solution

9.The first diffraction minimum due to a single
slit Fraunhoffer diffraction is at the angle of
diffraction 30° for a light of wavelength

5460A ° . The width of the slit is

A.1.082 x 10 ‘em

B.2.164 x 10 *cm


https://dl.doubtnut.com/l/_Q5u3WCEhVU0y
https://dl.doubtnut.com/l/_PvzJp6mgMvhK

C.1.082 x 10 3cm

D. 0.546¢cm

Answer: A

° Watch Video Solution

10. Figure shows a wire ring of radius a that is
perpendicular to the general direction of a
radially sysmmetric, diverging magnetic field.
The magnetic field at the ring is everywhere of

the same magnitude B, and its direction at the


https://dl.doubtnut.com/l/_PvzJp6mgMvhK
https://dl.doubtnut.com/l/_m5LXZtuD4ijI

ring everywhere makes an angle 6 with a
normal to the plane of the ring. thge twisted
lead wires have no effect on the problem. Find
the magnitude of the force the field exerts on

the ring if the ring carries a current i.

2a sin 6
3

3a sin @
2

2a sin 6
5

2a cos 6
3

Answer: C


https://dl.doubtnut.com/l/_m5LXZtuD4ijI

o Watch Video Solution

LECTURE SHEET Exercise - Il DIFFRACTION (Level - |

(Main) Level - Il (Straight objective type questions)

1. In a Fraunhoffer diffraction experiment at a
single slit using light of wavelength 400 nm,
the first minimum is formed at an angle of 30°
Then the direction 6 of the first secondary

maximum is

A.tanl(é)
3


https://dl.doubtnut.com/l/_m5LXZtuD4ijI
https://dl.doubtnut.com/l/_vFRrOW00e8rE

B.60°

C. sin_l(
D.tanl(

Answer: C

NG U

)
)

N JJU

o Watch Video Solution

2. Light of wavelength 5900 x 10~ m falls
normally on a slit of width 11.8 x 10~ "m. The

resulting diffraction pattern is received on a


https://dl.doubtnut.com/l/_vFRrOW00e8rE
https://dl.doubtnut.com/l/_Fu1zeg2ckyjR

screen. The angular position of the first

minimum is.

A.30°

B.60°

C.45°

D.90°

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_Fu1zeg2ckyjR

3. Angular width of central maximum in the
Fraunhofer diffraction pattern of a slit is
measured. The slit is illuminated by light of
wavelength 6000A. When the slit is illuminated
by light of another wavelength, the angular
width decreases by 30%. Calculate the
wavelength of this light. The same decrease in
the angular width of central maximum is
obtained when the original apparatus is
immersed in a liquid. Find the refractive index

of the liquid.


https://dl.doubtnut.com/l/_68WXm66wkJns

A.30°

B.60°

C.45°

D.90°

Answer: B

o Watch Video Solution

4. A slit 5cm wide is irradiated normally with

microwaves of wavelength 1cm. Then the


https://dl.doubtnut.com/l/_68WXm66wkJns
https://dl.doubtnut.com/l/_xaOAX1ZOELSY

angular spread of the central maxima on either
side of the incident light is nearly
A.2sin"1(2/5)
B.sin™ '(2/5)
C.cos '(4/5)

D.cos *(2/5)

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_xaOAX1ZOELSY

5. Light of wavelength 50004 ° is diffracted by a
slit. In diffraction pattern fifth minimum is at a
distance of 5 mm from central maximum. If the
distance between the screen and the slit is Tm.
The slit width is

A. 0.5 mm

B. 0.55mm

C.0.25mm

D. 0.6 mm

Answer: A



https://dl.doubtnut.com/l/_LDqZSmuw7xnv

\ ° Watch Video Solution

6. In a Fraunhoffer diffraction experiment at a
single slit using light of wavelength 400 nm,
the first minimum is formed at an angle of 30°
Then the direction 6 of the first secondary
maximum is

A.sin”'(3/2)

B.sin '(3/4)

C.cos *(3/4)

D.cos *(3/2)


https://dl.doubtnut.com/l/_LDqZSmuw7xnv
https://dl.doubtnut.com/l/_sGZqqqYHzg96

Answer: B

o Watch Video Solution

7. In a single slit diffraction experiment first
minima for A; = 660nm coincides with first

maxima for wavelength A,. Calculate the value

of Az.

A.990 nm

B.440 nm

C.330 nm


https://dl.doubtnut.com/l/_sGZqqqYHzg96
https://dl.doubtnut.com/l/_08DNv9fdHynf

D. 550 nm

Answer: B

O Watch Video Solution

8. Plane microwaves are incident on a long slit
having a width of 50 cm. Calculate the
wavelength of the microwaves if the first

diffraction minimum is formed at @ = 30°.

A.25cm

B.5cm


https://dl.doubtnut.com/l/_08DNv9fdHynf
https://dl.doubtnut.com/l/_Doicd0qIIWJc

C.1.25cm

D.75cm

Answer: A

° Watch Video Solution

LECTURE SHEET Exercise - lll POLARLISATION(Level -

| (Main) (Straight objective Type questions))

1. From brewster's law for polarisation, it

follows that the angle polarisation depends


https://dl.doubtnut.com/l/_Doicd0qIIWJc
https://dl.doubtnut.com/l/_vSJPgW3OdMw7

upon

A. the wavelength of light

B. plane of polarisation's orientation

C. plane of vibrations orientations

D. None of above

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_vSJPgW3OdMw7

2. The refractive index of glass is 3/2. What is

the polarising angle for glass

A.56°18

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_1eAhUUhiNwsF

3. The angle between polariser and analyser is
30°. The ratio of intensity of incident light and
transmitted by the analyser is

A 3:4

B.4:3

C./3:2

D.2:\/§

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_YvYUbf5x2uwV

4, Two polarising plates have polarising
directions parallel score to trasmit maxmum
intensity of light through what angle most
either plate be turned in the intensites of the
transmitted beam is to drop by half?

A.30°

B.45°

C.135°

D. Both (2) and (3) are correct

Answer: D



https://dl.doubtnut.com/l/_CYdx1wDGShEn

\ o Watch Video Solution

5. (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.


https://dl.doubtnut.com/l/_CYdx1wDGShEn
https://dl.doubtnut.com/l/_wx9jrBIHzmB6

A.reflected and refracted rays are mutually

perpendicular

B.Both reflected and refracted rays are

plane polarised

C. refracted ray is partially polarised

D. The R.l. of transparent surfaces is equal to

tangent of Brewster's angle

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_wx9jrBIHzmB6
https://dl.doubtnut.com/l/_UhhZTljTyAJC

6. A ray of light passes from glass, having a
refractive index of 1.6, to air. The angle of
incidence for which the angle of refraction is
twice the angle of incidence is

A. A and B are true

B.Aand C are true

C.B and C are true

D. A, B and C are true

Answer: D

o Watch Video Solution



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

7. The angle between polariser and analyser is
30°. The ratio of intensity of incident light and
transmitted by the analyser is

A.C,DAB

B. C,A,D,B

C.B,CAD

D. C,AB,D

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_UhhZTljTyAJC
https://dl.doubtnut.com/l/_7QPkSHqtqFeL

LECTURE SHEET Exercise - Il POLARLISATION (Level-

Il (Straight objective Type questions))

1. Unpolarised light of intensity 32Wm 2
passes through three polarisers such that the
transmission axis of the last polariser is
crossed with first. If the intensity of the
emerging light is 3Wm 2, the angle between

the axes of the first two polarisers is

A.45°


https://dl.doubtnut.com/l/_7QPkSHqtqFeL
https://dl.doubtnut.com/l/_1hmeSTWTMc6U

B.60°

C.30°

D. Zero

Answer: C

o Watch Video Solution

2. The axes of the polariser and analyser are
inclined to each other at 60°. If the amplitude

of the polarised light emergent through


https://dl.doubtnut.com/l/_1hmeSTWTMc6U
https://dl.doubtnut.com/l/_HBZ97xbu2qZ3

analyser is A. The amplitude of unpolarised

light incident on polariser is

AA
2

B.A
C.2A

D.2,/2A

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_HBZ97xbu2qZ3

3. An analyser is inclined to a polariser at an
angle of 30°. The intensity of light emerging
from the analyser is 1/nth of that is incident on
the polariser. Then n is equal to

A4

B.4/3

C.8/3

D.1/4

Answer: C

° Watch Video Solution



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

4. A beam of unpolarised light is incident on a
tourmaline crystal (). The intensity of the
emergent light is Iy and it is incident on
another tourmaline crystal Cj. It is found that
no light emerges from Cs. If now (' is rotated
through 45° towards (), the intensity of the

light emerging from () is


https://dl.doubtnut.com/l/_UcOTISDfiaBj
https://dl.doubtnut.com/l/_1CDbzFYy3890

Answer: C

O Watch Video Solution

5. Two plane mirrors are inclined to each other
at an angle 60° if a ray of light incident on first
mirror parallel to the second mirror, it is

reflected from the second mirror

>
N |~ P,;|g


https://dl.doubtnut.com/l/_1CDbzFYy3890
https://dl.doubtnut.com/l/_veJPLsGrWFJ2

c L
4

.
8

Answer: D

o Watch Video Solution

6. The polariser and analyser are inclined to
each other at 60°. If 1/2 is the intensity of the
polarised light emergent from analyser. Then
the intensity of the unpolarised light incident

on the polariser is


https://dl.doubtnut.com/l/_veJPLsGrWFJ2
https://dl.doubtnut.com/l/_zsvXBZ46TmH3

A. 8l

B. 41

C. 2l

D. |

Answer: B

o Watch Video Solution

7. Estimate the distance for which ray optics is
good approximation for an aperture of 4 mm

and wavelength 400 nm ?


https://dl.doubtnut.com/l/_zsvXBZ46TmH3
https://dl.doubtnut.com/l/_YQb3RhmCZgGW

A.0.01m

B. 1600 m

C.40m

D. 100 m

Answer: C

o Watch Video Solution

8. An astronomial telescope has a large

aperture to


https://dl.doubtnut.com/l/_YQb3RhmCZgGW
https://dl.doubtnut.com/l/_hNsMmqlLnITG

A. 6.71 x 10~ 7 radian

B.3.35 x 107 radians

C.6.71 x 10~ radian

D. 3.35 x 10~ ° radian

Answer: A

o Watch Video Solution

Practice Sheet (Exercise - 1) (INTERFERENCE &
YDSE) (Level - 1 (Main) Straight Objective Type

questions



https://dl.doubtnut.com/l/_hNsMmqlLnITG
https://dl.doubtnut.com/l/_mTN8mguE2KSS

1. The coordinates of a particle moving in a
plane are given by x (t) =a cos (pt) and y (t) = b
sin (pt), where a, b ( < a), and p are positive
constants of appropriate dimensions. Then:
A.5cm
B.7cm

C.1cm

D. zero

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_mTN8mguE2KSS

2.In the case of interference, the maximum and

minimum intensities are in the ratio 16 : 9. Then

A. The maximum and minimum amplitudes

will be in theratio9:5

B. The intensities of the individual waves will

be in the ratio 4 : 3

C.The amplitudes of the individual waves

will be in theratio 7 : 1

D. none of the above is true


https://dl.doubtnut.com/l/_mTN8mguE2KSS
https://dl.doubtnut.com/l/_nncPMlPjvPGe

Answer: C

o Watch Video Solution

3. Four light sources produce the following four
waves :

.y, = a’sin(wt + ¢;)

ii. yo = a’sin(2wt)

iii. y> = a’sin(wt + ¢»)

vy, = a’sin(3w + @)

Superposition of which two waves give rise to

interfernce ?


https://dl.doubtnut.com/l/_nncPMlPjvPGe
https://dl.doubtnut.com/l/_CI3iDIdgJydT

A. (i) and (ii)

B. (ii) and (iii)

C. (i) and (iii)

D. (iii) and (iv)

Answer: C

o Watch Video Solution

4. A screen is at a distance of 2m that are
narrow slit illuminated with light of 6000A4°.

The first maximum lies at 0.005mm on either


https://dl.doubtnut.com/l/_CI3iDIdgJydT
https://dl.doubtnut.com/l/_axPMYCFs6ONF

side of the central maximum, then the distance

between the slits will be

A. 0.024 mm

B.0.24 mm

C.24 mm

D. 24 mm

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_axPMYCFs6ONF

5. In Young's double slit experiment with a
mono - chromatic light of wavelength 40004 °,
the fringe width is found to be 0.4 mm. When
the slits are now illuminated with a light of

wavelength 50004 ° the fringe width will the

A.0.32 mm
B. 0.5 mm
C. 0.6 mm

D. 0.8 mm

Answer: B



https://dl.doubtnut.com/l/_ljeHOBZa5ORG

\ 0 Watch Video Solution

6. The intensity of central fringe in the
interference pattern produced by two indetical
slits is I. When one of the slits is closed then
the intensity at the same points is I. The

relation between | and 1 is

AT = 4,
B.T = 2I,
c.I=1I,
p.1— 20

2


https://dl.doubtnut.com/l/_ljeHOBZa5ORG
https://dl.doubtnut.com/l/_jAGhU5cDOsN1

Answer: A

o Watch Video Solution

7. In Young's double slit experiment, the 10t
maximum of wavelength A, is at a distance y;
from its central maximum and the 5 maximum
of wavelength )\, is at a distance yy from its

central maximum. The ratio y; /y» will be


https://dl.doubtnut.com/l/_jAGhU5cDOsN1
https://dl.doubtnut.com/l/_QyKsMTzKVgyH

Answer: A

o Watch Video Solution

8. In Young's double - slit experiment, the
intensities at two points P; and P, on the
screen are Iy and I, respectively. If P; s

located at the central bright fringe and P; is


https://dl.doubtnut.com/l/_QyKsMTzKVgyH
https://dl.doubtnut.com/l/_V0uxAfu5xAiN

located at a distance equal to quarter of fringe

I
width from Py, then I—l is
2

A.2
B.1/2
C.4

D. 16

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_V0uxAfu5xAiN

9. A mixture of light, consisting of wavelength
500 nm and an unknown wavelength,
illuminates Young's double slit and gives rise to
two overlapping interference patterns on the
screen. The central maximum of both lights
coincide. Further, it is observed that the third
bright fringe of known light coincides with the
4th bright fringe of the unknown light. From
this data, the wavelength of the unknown light

Is

A. 885.0 nm


https://dl.doubtnut.com/l/_G0chaB3oCijI

B.4425 nm

C.776.8 nm

D. 3934 nm

Answer: B

o Watch Video Solution

10. The maximum numbers of possible
interference maxima for slit separation equal to
twice the wavelength in Young's double slit

experiment is


https://dl.doubtnut.com/l/_G0chaB3oCijI
https://dl.doubtnut.com/l/_ASjM5BXzBFN3

A. infinite

B. five

C. three

D. zero

Answer: C

o Watch Video Solution

11. A double slit experiment is performed with
light of wavelength 500 nm. A thin film of

thickness 2 mm and refractive index 1.5 is


https://dl.doubtnut.com/l/_ASjM5BXzBFN3
https://dl.doubtnut.com/l/_zYIvr2zPbDPf

introduced in the path of the upper beam. The

location of the central maximum will:

A. remain unshifted

B. shift downward by nearly two fringes

C. shift upward by nearly two fringes

D. shift downward by 10 fringes

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_zYIvr2zPbDPf

Practice Sheet (Exercise - 1) (INTERFERENCE &
YDSE) (Level - Il (Advanced) Straight Objective Type

questions

1. A beam of light consisting of two wavelength
, 6600A° and 5200A° is used to obtain
interference fringes in a Young's double slit
experiment (1A = 107"m). The distance
between the slits 2.0 mm and the distance
between the plane of the slits and the screen is
120 cm. Find the distance of the third bright
fringe on the screen from the central maximum

for the wavelength 6500A.


https://dl.doubtnut.com/l/_4RfCi2XkXWMK

A. 0117 cm

B.0.28 cm

C.0.05cm

D.0.3 cm

Answer: A

o Watch Video Solution

2. A beam of light consisting of two
wavelengths, 650 nm and 520 nm is used to

obtain interference fringes in a Young's double-


https://dl.doubtnut.com/l/_4RfCi2XkXWMK
https://dl.doubtnut.com/l/_OkLtaC6xiv7n

slit experiment. What is the least distance from

the central maximum where the bright fringes

due to both the wavelengths coincide?

A.032 cm

B.0.48 cm

C.0.16 cm

D. 0.08 cm

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_OkLtaC6xiv7n
https://dl.doubtnut.com/l/_VKTfeMUfsRCK

3. Find the angular separation between the
consecutive bright fringes in a Young's double
slit experiment with blue-green light of
wavelength 500 nm. The separation between
the slits is 2.0 x 10~° m.

A.0.14°

B.0.014°

C.0.28°

D. 0.028°

Answer: B

| o Wiakdl .\t daa ol iktam



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

—— ¥VdiNll VIUCU JVIULIVII )

4. Find the thickness of a plate which will
produce a change in optical path equal to half
the wavelength X of the light passing through

it normally. The refractive index of the plate is



https://dl.doubtnut.com/l/_VKTfeMUfsRCK
https://dl.doubtnut.com/l/_w41GjXrlkkyh

Answer: D

o Watch Video Solution

5. The figure shows a transparent slab of length
m placed in air whose refractive index in x
direction varies as p=1+2z*(0< 2z < 1).

The optical path length of ray R will be

Slab

——— [m ———— =

A.1Tm


https://dl.doubtnut.com/l/_w41GjXrlkkyh
https://dl.doubtnut.com/l/_JqcPQDx4awC6

3

N
Wk W

3

;
>
3

Answer: C

o Watch Video Solution

6. Two light waves having the same
wavelengths A in vacuum are in phase initially .
Then the first wave travels a path L; through a

medium of refractive index n; while the second


https://dl.doubtnut.com/l/_JqcPQDx4awC6
https://dl.doubtnut.com/l/_QytBMw4SrkTg

wave travels a path of length Ly through a
medium of refractive index n, . After this the

phase difference between the two waves is :

A 2T (L — L)
- Ui 2
2T
B. T(NlLl — ppLy)
2T
: T(M2L1 — 1 Ls)
2T [Li B Lg]
A | m 42
Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_QytBMw4SrkTg
https://dl.doubtnut.com/l/_ffW8bL5T7qHc

7. Two transparent slabs having equal thickness
but different refractive indices u; and uo, are
pasted side by side to form a composite slab.
This slab is placed just after the double slit in a
Young's experiment so that the light from one
slit goes through one material and the light
from the other slit goes through the other
material. What should be the minimum
thickness of the slab so that there is a
minimum at the point P, which is equidistant

from the slits ?

2

A —————
p1 — p2


https://dl.doubtnut.com/l/_ffW8bL5T7qHc

A

4(p1~p2)
A
e
A
2(p1-p2)

B.

C

D.

Answer: D

o Watch Video Solution

8. Young's double slit experiment is carried out
using microwaves of
wavelength A = 3cm. Distance between the

slits is d = 5em and the distance


https://dl.doubtnut.com/l/_ffW8bL5T7qHc
https://dl.doubtnut.com/l/_SODaYAyP7QQq

between the plane of slits and the screen is

D = 100cm.

(a) Find total number of maxima and

(b) their positions on the screen.

A.O,+25cm,-25cm

B.O,25cm, 75 cm

C.0,+75¢cm,-7/5cm

D.0O,25cm, 50 cm

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_SODaYAyP7QQq

9. Light of wavelength )y in air enters a
medium of refractive index n. If two points A
and B in this medium lie along the path of this
light at a distance x, then phase difference ¢,

between these two points is:

1/ 2n
v = (5):

Answer: B



https://dl.doubtnut.com/l/_MV2NmnpseuHx

[ o Watch Video Solution

Practice Sheet (Exercise - 1) (INTERFERENCE &
YDSE) (Level - Il (Advanced) More than one correct

answer type questions

1. The figure shows two points source which
emit light of wavelength X in phase with each
other and are at a distance d = 5.5\ apart
along a line which is perpendicular to a large
screen at a distance L from the centre of the

source. Assume that d is much less than L.


https://dl.doubtnut.com/l/_MV2NmnpseuHx
https://dl.doubtnut.com/l/_JNwN0cSUaPis

Which of the following statement is (are)

correct ?
Screen
i +F
et | 1
e~ SRS (0,0)
“;| F’.ﬂ
.-‘

A.only five bright fringes appear on the

screen

B.only ten bright fringes appear on the

screen

C. Point y = O corresponds to bright fringe

D. Point y = O corresponds to dark fringe.


https://dl.doubtnut.com/l/_JNwN0cSUaPis

Answer: B::D

o Watch Video Solution

2.In Young's double-slit experiment, let A and B
be the two slit. A thin film of thickness t and
refractive index p is placed in front of A. Let
B = fringe width. Then the central maxima will

shift

A. towards A

B. towards B


https://dl.doubtnut.com/l/_JNwN0cSUaPis
https://dl.doubtnut.com/l/_cwUQhb2w9exY

C.byt(p—1)

>

D. by ut—

Answer: A::C

° Watch Video Solution

Practice Sheet (Exercise - 1) (INTERFERENCE &
YDSE) (Level - Il (Advanced) Linked Comprehension

Type Questions

1.In the arrangement shown, a screen is placed

normal to the line joining the two point


https://dl.doubtnut.com/l/_cwUQhb2w9exY
https://dl.doubtnut.com/l/_umMCrFKuJIwt

coherent sources S; and S,. The interference
pattern consist of concentric circles. A is the

wavelength of light (D > > d).

l-'l'.
L

The phase difference of the interfering light at

point Pis

2
A. —Wdcose
A

2
B. —Wd. cos®
A

2
C. —ﬂd cos> 0
A


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

Answer: A

O Watch Video Solution

2.In the figure shown, a screen is placed normal
to the line joining the two point coherent
sources S; and S,. The interference pattern

consists of concentric circles.


https://dl.doubtnut.com/l/_umMCrFKuJIwt
https://dl.doubtnut.com/l/_POY5NUO2SUUD

= < —|

—d =

(a)Find the radius of the nth bright ring.

(b) If d=0.5 mm, A = 5000A and D=100 cm, find
the radius of the closest second bright ring.

(c) Also, find the value of n for this ring.

A'n,)\D
" d

s (1_ nAD
' d

/ n\

C. .D ]. - 7


https://dl.doubtnut.com/l/_POY5NUO2SUUD

Answer: D

o Watch Video Solution

3. In figure, a screen is placed normaol to the
line joining the two point coherent sources 5]
and Si. The interference pattern consists of

concentric circles.


https://dl.doubtnut.com/l/_POY5NUO2SUUD
https://dl.doubtnut.com/l/_u9Nb2JdWTMVC

If d = 0.5mm, A = 5000A and D = 10cm, find
the value of n for the closest second bright
ring.

A. 1000 th dark fringe

B. 1000th bright fringe

C.998th dark fringe


https://dl.doubtnut.com/l/_u9Nb2JdWTMVC

D. 998th bright fringe

Answer: B

° Watch Video Solution

Practice Sheet (Exercise - 1) (INTERFERENCE &
YDSE) (Level - Il (Advanced) Matrix Matching Type

Questions

1. Match the following

Colnmn 1 Column - 11

A} Spherical wave [ront p) location of new wave front
B) plane wave front q) line source
C) cylindrical wave front r) point source at finite

D) Huygen's prirciple s) point source at infinite distance


https://dl.doubtnut.com/l/_u9Nb2JdWTMVC
https://dl.doubtnut.com/l/_4Vefm1b3QJXE

o Watch Video Solution

2. In a double=slit experiment, fringes are
produced using light of wavelength 4800A4°.
One slit is covered by a thin plate of glass of
refractive index 14 and the other slit by
another plate of glass of double thickness and
of refractive index 1.7. On doing so, the central
bright fringe shifts to a position originally
occupied by the fifth bright fringe from the

center. find the thickness of the glass plates.

o Watch Video Solution



https://dl.doubtnut.com/l/_4Vefm1b3QJXE
https://dl.doubtnut.com/l/_qj0EaPYsttcH

3. Two coherent monochromatic light sources
are located at two vertices of an equilateral
triangle if the intensity due to each of the
sources independently is TW /m? at the third
vertex, the resultant intensity due to both the

sources at that point (i.e at the third vertex) is

° Watch Video Solution

4. 1n a modified YDSE, monochromatic uniform

and parallel beam of light of wavelength


https://dl.doubtnut.com/l/_qj0EaPYsttcH
https://dl.doubtnut.com/l/_NzcxouSGaurc
https://dl.doubtnut.com/l/_31l5gP7fdf4c

10
6000A° and intensity (—)W/m2 is incident

s

normally on two circular apertures A and B of

radii 1 mm and 2 mm respectively. Find the ratio

I
of the intensity of the sources [I—B] ?
A

° Watch Video Solution

Practice Sheet Exercise - Il (DIFFRACTION) (Level - |

(Main) (Straight objective Type questions)

1. Light of wavelength A in air enters a medium

of refractive index n. If two points A and B in


https://dl.doubtnut.com/l/_31l5gP7fdf4c
https://dl.doubtnut.com/l/_qJJtWYFH6iKD

this medium lie along the path of this light at a
distance x, then phase difference ¢, between
these two points is:

A /2

B.7/8

C.m/4

D. Zero

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_qJJtWYFH6iKD
https://dl.doubtnut.com/l/_d01cBh1pOwEC

2.Both light and sound waves suffer diffraction.

Why it is more difficult to observe diffraction

with light waves?

A. Light wave do not require medium

B. Wavelength of light waves is far smaller

C. Light waves are transverse

D. Speed of light is far greater

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_d01cBh1pOwEC
https://dl.doubtnut.com/l/_7uDQN6BjWseH

3. The crystal structure can be studied by using

A. diffraction of visible light

B. diffraction of x-rays

C. interference of sound waves

D. refraction of radio waves

Answer: B

o Watch Video Solution

Practice Sheet Exercise - Il (DIFFRACTION)(Level - II

) (Straight objective Type questions)



https://dl.doubtnut.com/l/_7uDQN6BjWseH

1.In a single slit diffraction pattem

A. 0.2 mm

B.0.4 mm

C.01 mm

D. 0.02 mm

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_CpFRu0jGbUMO

Practice Sheet Exercise - Il (POLARISATION) (Level -

| (Main) (Straight objective Type questions)

1. The critical angle of a transparent crystal is

45° . Then its polarizing angle is

A0 = ta,n_l(@
B.O = sin_l(\/ﬁ)

C.0 =cos ! (i)
V2

D.0 = cot_l(ﬁ)

Answer: A

Y. l


https://dl.doubtnut.com/l/_aLsNb4lRL6zD

| @ Watch Video Solution |

2. The phenomenon of polarisation of

electromagnetic wave proves that the

electromagnetic waves are

A. longitudinal

B. transverse

C. neither longitudinal nor transverse

D. both longitudinal and transverse

Answer: B

| o |


https://dl.doubtnut.com/l/_aLsNb4lRL6zD
https://dl.doubtnut.com/l/_wunffjRDKaNZ

| & Watch Video Solution

3. Does the polarizing angle e, for a transparent

medium depend upon the wavelength of light?

A.0 = cot (v/c)
B.O = cos *(v/c)
C.0 =sin (v/c)

D.§ = cosec” (v/c)

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_wunffjRDKaNZ
https://dl.doubtnut.com/l/_LGesnZmlk4CE

4. The axes of the polariser and analyser are
inclined to each other at 60°. If the amplitude
of the polarised light emergent through
analyser is A. The amplitude of unpolarised

light incident on polariser is

A A
"2

A
B. —
V2
C.2A

D. /24


https://dl.doubtnut.com/l/_LGesnZmlk4CE
https://dl.doubtnut.com/l/_2ewTdwgISJWn

Answer: D

o Watch Video Solution

5. The maximum intensities produced by two
coherent waves of intensity I; and I, will be:

A l:3

B.3:1

C.v/3:1

D.1:4/3


https://dl.doubtnut.com/l/_2ewTdwgISJWn
https://dl.doubtnut.com/l/_6unWEpNri0D8

Answer: A

o Watch Video Solution

Practice Sheet Exercise - lll (POLARISATION) (Level -

1) (Straight objective Type questions)

1. Aray of light in air is incident on a glass plate
at polarising angle of incidence. It suffers a
deviations of 22° on entering glass. The angle

of polarisation is

A.90°


https://dl.doubtnut.com/l/_6unWEpNri0D8
https://dl.doubtnut.com/l/_Zs32k2Yx1mcU

B.56°

C.68°

D. zero

Answer: B

° Watch Video Solution

2. The rays from the sun are considered to be

A.16°56’

B.26° 56’


https://dl.doubtnut.com/l/_Zs32k2Yx1mcU
https://dl.doubtnut.com/l/_4la1wiugPh4K

C.36°56’

D.46°56°

Answer: C

o Watch Video Solution

3. An analyser is inclined to a polariser at an
angle of 30°. The intensity of light emerging
from the analyser is 1/nth of that is incident on

the polariser. Then n is equal to

A4


https://dl.doubtnut.com/l/_4la1wiugPh4K
https://dl.doubtnut.com/l/_iuEKcsSVrB3I

B.4/3
C.3/4

D.1/4

Answer: B

o Watch Video Solution

4. A beam of plane polarized light having flux

10~ % Watt falls normally on polarizer of cross

2

sectional area 3 x 10~ *m?2. Polarizer rotates

with angular frequency of 314 rad/s. Energy of


https://dl.doubtnut.com/l/_iuEKcsSVrB3I
https://dl.doubtnut.com/l/_PS737pjMQNNH

light passes through the polarizer per
revolution will be

A.10 " *joule

B. 10 * joule

C.10 % joule

D.10 ! joule

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_PS737pjMQNNH

5. Two polaroids are kept crossed to each other
. If one of them is rotated an angle 60° , the
percentage of incident light now transmitted
through the systemis

A.37.5%

B.40 %

C.20 %

D. 50 %

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_Z6GlPzY7jOZ5

Additional Practice Exercise (Level - 1) (Main)

Straight objective type questions

1. The phase difference between two waves
: .. T .
reaching a point is R What is the resultant
amplitude. If the individual amplitude are 3 mm
and 4mm ?
A. Tmm

B.2mm

C.3mm


https://dl.doubtnut.com/l/_Z6GlPzY7jOZ5
https://dl.doubtnut.com/l/_9hsc9jyLKcQ3

D. 5mm

Answer: D

O Watch Video Solution

2. Three coherent waves having amplitudes

12mm, 6mm and 4mm arrive at a given point
. . . ™

with successive phase difference of 7 Then,

the amplitude of the resultant wave is

A. 7mm

B.10 mm


https://dl.doubtnut.com/l/_9hsc9jyLKcQ3
https://dl.doubtnut.com/l/_II2CbneikPZw

C.5mm

D.4.8 mm

Answer: B

o Watch Video Solution

3. For constructive interference to take place
between two monochromatic light waves of

wavelength A, the path difference should be:

(2n — 1)A

A.
4



https://dl.doubtnut.com/l/_II2CbneikPZw
https://dl.doubtnut.com/l/_G8hagfZYWZZz

B.2n\

(2n + 1)A

D. nA

Answer: C

o Watch Video Solution

4, If the amplitude ratio of two sources
producing interference is 3: 5 then the ratio of

intensities at maxima and minima is


https://dl.doubtnut.com/l/_G8hagfZYWZZz
https://dl.doubtnut.com/l/_LDWedkdUh7fo

A.25:16

B.5:3

C.16:1

D.25:9

Answer: C

o Watch Video Solution

5. Young's double slit experiment is made in a
liquid. The tenth bright fringe in liquid lies in

screen where 6th dark fringe lies in vacuum.


https://dl.doubtnut.com/l/_LDWedkdUh7fo
https://dl.doubtnut.com/l/_7HY6nwfIf7Is

The refractive index of

approximately

A 1.8

B.1.54

C.1.67

D.1.2

Answer: A

the

liquid

is

o Watch Video Solution



https://dl.doubtnut.com/l/_7HY6nwfIf7Is

6. In Young's double slit experiment, the
intensity of light at a point on the screen where
path difference is A is I. If intensity at another

point is 1/4, then possible path differences at

this point are

A2 A
273
g2 A
373
A A
374
p. 22 A
34

Answer: B



https://dl.doubtnut.com/l/_xCTacTwlYnE5

\ o Watch Video Solution

7. In Young's double slit experiment the
distance between slits is 2 x 10~ %m, the
distance between screen and slits is 200 cm.
When the light of wave length 5000A° is used,
the central maximum is at x=0 . the third

maximum will be at x equal to

A. 2cm
B. 0.05cm

C.15cm


https://dl.doubtnut.com/l/_xCTacTwlYnE5
https://dl.doubtnut.com/l/_tMXvbPWq9UZX

D. 0.5cm

Answer: D

O Watch Video Solution

8.In Young's double slit experiment, when light
of wavelength 4000A° is used 90 fringes are
seen on the screen. When light of 3000 A is

used, the number of fringes seen is

A.70

B. 120


https://dl.doubtnut.com/l/_tMXvbPWq9UZX
https://dl.doubtnut.com/l/_uwOYJPTvRDOn

C.140

D. 68

Answer: B

o Watch Video Solution

9. In Young's double slit experiment, the phase
different between two coherent sources of
equal intensity is T1/3.The intensity at a point
which is at equal distance from the two slits is

(10 is maximum intensity)


https://dl.doubtnut.com/l/_uwOYJPTvRDOn
https://dl.doubtnut.com/l/_YWQLzYOJ1xBA

>

SIS

%

0
S

Y
| w |

S

Answer: D

o Watch Video Solution

10. 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


https://dl.doubtnut.com/l/_YWQLzYOJ1xBA
https://dl.doubtnut.com/l/_IBIE8YU0JO4O

beams (wavelength A), the intensity at the
position where the central maximum occurred
previously remains unchanged. The minimum

thickness of the glass-plate is

A. 2\

N

=
w|> wl

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_IBIE8YU0JO4O

11. In Young's double slit experiment, 12 fringes
are observed to be formed in a certain segment
of the screen, when light of wavelength 600 nm
is used. If the wavelength of light is changed to
400 nm, number of fringes observed in the

same segment of the screen is given by

A.18

B.12

C.24

D. 30


https://dl.doubtnut.com/l/_IV9hO0rLXwnM

Answer: A

o Watch Video Solution

12. Young's double-slit experiment is carried ot
by using green, redj and blue light, one color at
a time. The fringe widths recorded are B¢, Br

and g, respectively. Then,

A .Bg > Bs > Br

B.Bp > Bg > Br

C.8r > Bp > B¢


https://dl.doubtnut.com/l/_IV9hO0rLXwnM
https://dl.doubtnut.com/l/_hwoXitqOznDh

D.Br > B > Ba

Answer: D

O Watch Video Solution

13. It is belived that the Universe is expanding

and hence the distant stars receding from us.

Light form such a star will show

A.shift in frequency towards longer

wavelength


https://dl.doubtnut.com/l/_hwoXitqOznDh
https://dl.doubtnut.com/l/_YsCZOeS5cURK

B.shift in frequency towards shorter

wavelength

C.No shift in frequency but a decrease in

intensity

D. A shift in frequency sometimes towards

longer and sometimes towards shorter

wavelength

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_YsCZOeS5cURK
https://dl.doubtnut.com/l/_9W9eNAsqNEsi

14. The 6563 A line emitted by hydrogen atom
in a star is found to be red shifted by 5 A. The
speed with which the star is receding from the
earth is:

A.17.3 x 10°m /s

B.4.29 x 10'm /s

C.3.39 x 10°m /s

D.2.29 x 10°m /s

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_9W9eNAsqNEsi

15. In context of Doppler's effect in light, the

term 'red shift' sighifies

A. Decreases in frequency

B. Increases in frequency

C. Decreasesin intensity

D. Increase in intensity

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_9W9eNAsqNEsi
https://dl.doubtnut.com/l/_NI8eJn4FKgbQ
https://dl.doubtnut.com/l/_AW1edKFic33y

16. Light enters in a glass slab of refractive

index 3/2 and covers a distance 20 cm. The

optical path of it is

A.40 cm

B.30 cm

C.40/3 cm

D.60 cm

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_AW1edKFic33y

Additional Practice Exercise Level - Il (Lecture
Sheet (Advanced) Straight objective Type

Questions

1. A double slit S; — Sy is illuminated by a
coherent light of wavelength A. The slits are
separated by a distance d. A plane mirror is
placed in front of the double slit at a distance
D1, from it and a screen Z is placed behind
the double slit at a distance D,, from it . The
screen Z receives only the light reflected by

the mirror. Find the fringe-width of the


https://dl.doubtnut.com/l/_x63ORQ56JiON

interference pattern on the screen.

Answer: C



https://dl.doubtnut.com/l/_x63ORQ56JiON

\ o Watch Video Solution

2. Two coherent point sources S; and So,
vibrating in phase emit light of wavelength X.
The separation between the sources is 2.
Consider a line passing through S2 and
perpendicular to the line S, What is the
smallest distance from Ss where a minimum of

intensity occurs ?


https://dl.doubtnut.com/l/_x63ORQ56JiON
https://dl.doubtnut.com/l/_SOco352SMfyI

A
12

3

Answer: C

o Watch Video Solution

3. In a Young's double slit interference
experiment the fringe pattern is observed on a
screen placed at a distance D from the slits. The
slits are separated by a distance d and are

illuminated by monochromatic light of


https://dl.doubtnut.com/l/_SOco352SMfyI
https://dl.doubtnut.com/l/_vXtvyxl0HXh5

wavelength A. Find the distance from the
central point where the intensity falls to (a) half

the maximum, (b) one fourth of the maximum.

A D)\ DM\
4d ’ 3d
5. D)\ DM\
d’ 2d
C D)\ DX\
2d ' 3d
> D)\ DM\
4d’° d
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_vXtvyxl0HXh5
https://dl.doubtnut.com/l/_uZgSN9m5zOvU

4. In young's double-slit experiment set up,
sources S of wavelength 50 nm illumiantes two
slits S; and S5 which act as two coherent
sources. The sources S oscillates about its own
position  according to the equation
y = 0.5sin7t, where y is in nm and t in
seconds. The minimum value of time t for which
the intensity at point P on the screen exaclty in

front of the upper slit becomes minimum is

S| P y
l -



https://dl.doubtnut.com/l/_uZgSN9m5zOvU

A.y = (cos 2mt)mm
B.y = — (sin2wt)mm
C.y = — (cos2mwt)mm

D.y = (sin2nt)mm

Answer: B

o Watch Video Solution

5.1n the above problem, minimum value of t for

which the intensity at point P on the screen


https://dl.doubtnut.com/l/_uZgSN9m5zOvU
https://dl.doubtnut.com/l/_McW7TKVOUTf8

exactly in front of the upper slit becomes

maximum.

A. 0.167s

B.0.5s

C.0.012s

D.03s

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_McW7TKVOUTf8

6.In the figure shown, a parallel beam of light is
incident on the plane of the slits of a Young's
double slit experiment. Light incident on the
slit 57 passes through a medium of variable
refractive index p =1+ ax(where'x' is the
distance from the the plane of slits as shown ),
upto a distance 'l' before falling on S;. Rest of
the speace is filled with air. If at O a minima is
formed, then the minimum value of the positive

constant a ( in term of | and wavelength "\’ in


https://dl.doubtnut.com/l/_2V95nFY0qCUs

air ) is:

2 4

T N> = >

>|

D. None of these

Answer: B

Screen

° Watch Video Solution



https://dl.doubtnut.com/l/_2V95nFY0qCUs

7. To make the central fringe at the centre O, a
mica sheet of refractive index 1.5 is introduced .

Choose the correct statement(s).

(D> >d> > \)

A.The thickness of sheet is 2(\/5— l)d

infront of S


https://dl.doubtnut.com/l/_2V95nFY0qCUs
https://dl.doubtnut.com/l/_TsfvUq17LyxW

B.The thickness of sheet is (\/ﬁ—l)d
infront of .S,

C.The thickness of sheet is 2\/5—1)d
infront of .S

D.The thickness of sheet is (2\/5— l)d

infront of S;

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_TsfvUq17LyxW

8.In the figure shown plane waves are refracted
from air to water using Huygen's principle a, b,
¢, d, e are lengths on the diagram. The
refractive index of air with respect to water is in

the ratio.

A. a/e


https://dl.doubtnut.com/l/_jALYQkj0FyOF

B.b/e

C.b/d

D.d/b

Answer: C

o Watch Video Solution

Additional Practice Exercise Level - Il (Lecture
Sheet (Advanced) More Than One Correct Answer

Type Questions



https://dl.doubtnut.com/l/_jALYQkj0FyOF

1. The figure shows a schematic diagram
showing the arrangement of Youngs's Double

Slit Experiment

e
Lot

Screen

Choose the correct statement (s) related to the

wavelength of light used

A. Larger the wavelength of light larger the

fringe width


https://dl.doubtnut.com/l/_EPBZUQCGs9m6

B. The position of central maxima depends

on the wavelength of light used

C.If white light is used in YDSE, then the

violet colour forms its first maxima

closest to the central maxima

D. The central maxima of all the wavelengths

coincide

Answer: A::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_EPBZUQCGs9m6
https://dl.doubtnut.com/l/_W6DDIU0Kx9jr

2. The figure shows a schematic diagram
showing the arrangement of Youngs's Double

Slit Experiment

I iR
LS. | D
d¥[ s, O

Screen

If the distance d is varried, then identify the

correct statement

A. The angular width does not change

B.The fringe width changes in inverse

proportion


https://dl.doubtnut.com/l/_W6DDIU0Kx9jr

C. The positions of all maxima change

D. The positions of all minina change

Answer: B::D

O Watch Video Solution

3. The figure shows a schematic diagram
showing the arrangement of Youngs's Double

Slit Experiment


https://dl.doubtnut.com/l/_W6DDIU0Kx9jr
https://dl.doubtnut.com/l/_vrcXW3C0cTvm

: iy
I, S | DS
d¥{ s, O

Sereen

If the distance D is varied, then choose the

correct statement (s)

A. The angular fringe width does not change

B.The fringe width changes in direct

proportion

C. The change in fringe width is same for all

wavelengths


https://dl.doubtnut.com/l/_vrcXW3C0cTvm

D. The position of central maxima remains

unchanged

Answer: A::B::D

o Watch Video Solution

4. The figure shows a schematic diagram
showing the arrangement of Youngs's Double

Slit Experiment


https://dl.doubtnut.com/l/_vrcXW3C0cTvm
https://dl.doubtnut.com/l/_ZmrejkA9EZN4

s
I d$ PR

Screen

Identify the correct statement(s) if the source

slit S moved closer to 5.9, i.e., the distance |

decreases

A. nothing happens to fringe pattern

B. fringe pattern may gets less sharp

C. fringe width remains unchanged

D. fringe pattern may dissapear

Answer: B::C::D



https://dl.doubtnut.com/l/_ZmrejkA9EZN4

o Watch Video Solution

Additional Practice Exercise Level - Il (Lecture

Sheet (Advanced) Linked Comprehension Type

Questions)

1. In Young's double slit experiment the point
source is placed slightly off the central axis as
shown in figure. The plane of slits (.51, S2) and
screen are separated by a distance of 2m. The
separation between the slits is 10 mm. The

position of the slit above the axis is Tmm. if the


https://dl.doubtnut.com/l/_ZmrejkA9EZN4
https://dl.doubtnut.com/l/_CEZRvJd03fa0

wavelength X\ = 4000A in the above

arrangement

The thickness of the film in the above case is

A. S to P such that
[551 + S1P + (/,L — 1)t]~[SSz + SzP] =0
B. S5 to P such that

[SSz + SoP + (,u — 1)t]~[SS1 + Slp] =0


https://dl.doubtnut.com/l/_CEZRvJd03fa0

C. 5 to P such that
[8Ss + SS51]~[S1P+ (p— 1)t + SeP] =0
D. S to P such that

Answer: A

o Watch Video Solution

2. In Young's double slit experiment the point
source is placed slightly off the central axis as

shown in figure. The plane of slits (.51, Ss) and


https://dl.doubtnut.com/l/_CEZRvJd03fa0
https://dl.doubtnut.com/l/_2E4Wq39b2Uxb

screen are separated by a distance of 2m. The
separation between the slits is 10 mm. The
position of the slit above the axis is Tmm. if the
wavelength A\ = 4000A in the above

arrangement

S /
dn:lrmr.']--:_';q lu_r_'. I Strimn

I i -

The thickness of the film in the above case is

A. 0.035 mm

B. 0.45mm

C. 0.060 mm


https://dl.doubtnut.com/l/_2E4Wq39b2Uxb

D. 0.070 mm

Answer: D

° Watch Video Solution

Additional Practice Exercise Level - Il (Lecture

Sheet (Advanced) Matrix Matching Type Questions

1. 571 and Sy in List | represent coherent point
sources, S represents a point source A =
wavelength of light emitted by the sources.

Fringe pattern is observed on the screen.


https://dl.doubtnut.com/l/_2E4Wq39b2Uxb
https://dl.doubtnut.com/l/_jXk5xrOfSmnu

Exclude the position of source while detecting

the fringe pattern.

Column - [ Colwina - 11

A) Wﬂm p) Number of maxima =2

and number of minima = ]

B) ) Number of maxima = 2
NGB

{eylitdeioal) and number of minima = 4
5
H
C) 11 r} Number of maxima = 4
Mirer )1 and number of minima = 4
4
H
:
H L Screen
Dy (M RS §)  Number of maxima = 2 and

S0 Rl IR S

PERET S I
5!'4—21-_-5,

nunber of minima = 2

° Watch Video Solution

Additional Practice Exercise Level - Il (Lecture

Sheet (Advanced) Integer Type Questions



https://dl.doubtnut.com/l/_jXk5xrOfSmnu
https://dl.doubtnut.com/l/_pffr9Dhy1bDG

1. Two coherent sources are placed 0.9 mm
apart and the fringes are observed one metre
away. If it produces the second dark fringe at a
distance of 10 mm from the central fringe. The
wavelength of monochromatic light s

T X 10_4cm, What is the value of x ?

o Watch Video Solution

2. A YDSE is performed in a medium of
refractive index 4/3, A light of 600 nm

wavelength is falling on the slits having 0.45


https://dl.doubtnut.com/l/_pffr9Dhy1bDG
https://dl.doubtnut.com/l/_m31FaIaXwxtG

nm separation . The lower slit S, is covered b a
thin glass plate of thickness 104 mm and
refractive index 1.5. The interference pattern is
observed on a screen placed 1.5 m from the slits
as shown in figure. (All the wavelengths in this
problem are for the given medium of refractive

index 4 /3, ignore absorption.)

%)
-
!
L= e ]



https://dl.doubtnut.com/l/_m31FaIaXwxtG

Find the light intensity at point O relative t

maximum fringe intensity.

° Watch Video Solution

3. Two transparent slabs having equal thickness
0.45 mm and refractive indices 1.40 and 142 are
pasted on the two slits of a double slit
apparatus. The separation of slits equals Tmm.
Wavelength of light used equals 600 nm. The
screen Is placed at a distance 1m from the
plane of the slits. The central maxima from the

centre of the screen is [in mm]


https://dl.doubtnut.com/l/_m31FaIaXwxtG
https://dl.doubtnut.com/l/_0pEIvUQiy1by

o Watch Video Solution

Additional Practice Exercise (Practice Sheet

(Advanced))

1. A slit 5cm wide is irradiated normally with
microwaves of wavelength 1cm. Then the
angular spread of the central maxima on either

side of the incident light is nearly

A. 1/5 radian

B. 4 radian


https://dl.doubtnut.com/l/_0pEIvUQiy1by
https://dl.doubtnut.com/l/_0uViQVxeXO0t

C. 5 radian

D. 6 radian

Answer: A

O Watch Video Solution

2. A narrow slit of width 1 mm is illuminated by
monochromatic light of wavelength 600 nm.
The distance between the first minima on

either side of a screen at a distanceof 2 m is

A. 1.2cm


https://dl.doubtnut.com/l/_0uViQVxeXO0t
https://dl.doubtnut.com/l/_c0L9jGal9AKA

B.1.2mm

C.24 cm

D.24 mm

Answer: D

o Watch Video Solution

3. Abeam of unpolarised light passes through a
tourmaline crystal A and then it passes through
a second tourmaline crystal B oriented so that

its principal plane is parallel to that of A. The


https://dl.doubtnut.com/l/_c0L9jGal9AKA
https://dl.doubtnut.com/l/_a74PD0D6E8gB

intensity of emergent light is I;. Now B is
rotated by 45° about the ray. The emergent

light will have intensity

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_a74PD0D6E8gB
https://dl.doubtnut.com/l/_Pfdep1Jof4Se

4. Find the equation of a line which passes
through (5, 4) and makes an angle of 60° with
the positive direction of the x-axis.

A1

B.1/2

C.1/4

D.1/16

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Pfdep1Jof4Se
https://dl.doubtnut.com/l/_Dhlh2msaWa38

5. The true statements regarding refractive
index of a material are

(A) it depends on the nature of the material (B)
it increases with temperature

(C) it decreases with increases in wavelength
(D) it is inversely proportional to velocity of

light in the medium

A.ACD

B.B,C,D

C.ABD

D. AB,C


https://dl.doubtnut.com/l/_Dhlh2msaWa38

Answer: A

o Watch Video Solution

6.1f 'b' represents the size of object interacting
with light L represents the distance between
object and screen X is the wavelength of light

then, match the following lists.

Colamn - I ' ('!ilmun - 1

b
a) Fraunhoffer diffraction d) E}\.— =]
2
2 . : — <<
b) Fresnel diffraction e) i
. 2
i ics —>>1
¢) Geometrical optics f o
NDa—d boe, c—of- 2) a—)e,,bl—bf. c—d
Na—se, bod cof 4)a—f,bre cod

o Watch Video Solution



https://dl.doubtnut.com/l/_Dhlh2msaWa38
https://dl.doubtnut.com/l/_gTxb415z7JUr

LECTURE SHEET EXERCISEA (LEVEL -l) (MAIN)

straight objective Type Questions

1. Waves of same amplitude and same
frequency from two coherent source overlap at
a point. The ratio of the resultant intensity
when they arrive in phase to that when they

arrive with 90° phase difference is

Al:1

B.\/§:1


https://dl.doubtnut.com/l/_gTxb415z7JUr
https://dl.doubtnut.com/l/_fQlzojpo9jpc

C.2:1

D.4:1

Answer: C

° Watch Video Solution

2. To demonstrate the phenomenon of
interference, we require two sources which

emit radiation


https://dl.doubtnut.com/l/_fQlzojpo9jpc
https://dl.doubtnut.com/l/_x1dzhlUidvWn

A.two source which emit radiation of the

same frequency

B. two source which emit radiation of nearly

the same frequency

C.two sources which emit radiation of

nearly the same frequency

D.two source which emit radiation of the

same frequency and have a definite phase

relationship

Answer: C



https://dl.doubtnut.com/l/_x1dzhlUidvWn

° Watch Video Solution

3. In Young's doubleslit experimetn, the
intensity of light at a point on the screen,
where the path difference is Ajs I . The
intensity of light at a point where the path

difference becomes A\ /3 is

A K
4
. &
3
c K
2

D.K


https://dl.doubtnut.com/l/_x1dzhlUidvWn
https://dl.doubtnut.com/l/_tN1Zk3IzB7WW

Answer: A

o Watch Video Solution

4. If an interference pattern produced by two

identical slits, the intensity of the central

maximum is |. The intensity at the same spot

when either of the two slits is closed is [y. Then
A 1/2

B.1/4

C. 2l


https://dl.doubtnut.com/l/_tN1Zk3IzB7WW
https://dl.doubtnut.com/l/_RnWLMxAJoG5z

D. |

Answer: B

0 Watch Video Solution

5. Two coherent sources are placed 0.9 mm
apart and the fringes are observed one metre
away. The wavelength of monochromatic light
used if it produces the second dark fringes at a

distance of 10 mm from the central finge will be

A 6 x 10


https://dl.doubtnut.com/l/_RnWLMxAJoG5z
https://dl.doubtnut.com/l/_OaaQ3wRJzyZs

B.6 x 10 %cm

C.6 x 10" "cm

D.1.2 x 10%cm

Answer: A

o Watch Video Solution

6. The two coherent sources of equal intensity
produce maximum intensity of 100 units at a

point. If the intensity of one of the sources is


https://dl.doubtnut.com/l/_OaaQ3wRJzyZs
https://dl.doubtnut.com/l/_N9M3zQkgBkdz

reduced by 50% by reducing its width then the

intensity of light at the same point will be

A. 90

B. 89

C. 67

D. 72.85

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_N9M3zQkgBkdz

7. The ratio of the intensities at minima to

maxima in Young's double slit experiment is

9:25. Find the ratio of the widths of the two

slits.

A8:1

B.16:1

C.4:1

D.9:1

Answer: B

° Watch Video Solution



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

8. If the width of the slit S in Young's double slit

experiment is gradually increased

A. Bright fringes become brighter and dark

fringes become darker


https://dl.doubtnut.com/l/_lXYnZbRGUAmZ
https://dl.doubtnut.com/l/_Ujse7KEOzKGa

B. Bright fringes become less brighter , dark

fringes become less dark

C.Bright fringes become brighter ,dark

fringes lighter

D. Bright fringes become less bright , dark

fringes darker .

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_Ujse7KEOzKGa

9. The distance between the tew slits in a
Young's double slit experiment is d and the
distance of the screen from the plane of the
slits is b, P is a point on the screen directly
infront of one of the slits. The path difference

between the waves arriving at P from the two

slits is
d2
A —
b
d2
2
2d>
C.—
b
d2
D. —


https://dl.doubtnut.com/l/_MBfo4Gl0XFN9

Answer: B

o Watch Video Solution

10. A single slit is illuminated by light of
wavelength 6000 A... The slit width is 01 cm
and the screen is placed 1 m away. The angular
position of 10" minimum in radian is

A.3

B.4

C.6


https://dl.doubtnut.com/l/_MBfo4Gl0XFN9
https://dl.doubtnut.com/l/_UQLLum0lLEv8

D.8

Answer: A

0 Watch Video Solution

11. A double slit is illuminated by light of wave
length 6000 A. The slit are 0.1 cm apart and the
screen is placed one metre away. Calculate.

(i). The angular position of the 10 maximum in
radian and

(i1). Separation of the two adjacent minimal.


https://dl.doubtnut.com/l/_UQLLum0lLEv8
https://dl.doubtnut.com/l/_tqiLo8mvEZXF

A.6 x 10° rad

B. 7 rad

C. 0.006"

D. 6V

Answer: A

o Watch Video Solution

12. In young's double slit experiment the nth

red bright band coincides with (n + 1) blue

bright band. If the wavelength of red and blue


https://dl.doubtnut.com/l/_tqiLo8mvEZXF
https://dl.doubtnut.com/l/_nKaiMHwwnrfz

lights are 7500A4° and 5000A°, the value of 'n'

IS

A.5T762A°

B.5825A°

C. 60004 °

D. 65004 °

Answer: B

o Watch Video Solution



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

13. In a Young's double slit experiment using
monochromatic light, the fringe pattern shifts
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


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

wavelength of the monochromatic light used in

the experiment .

A. 5762A°

B. 5825A4°

C. 6000A"

D. 6500A°

Answer: C

o Watch Video Solution



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

14. When a thin transparent plate of Refractive
Index 1.5 is introduced in one of the
interfearing becomes, 20 fringes shift. If it is
replaced by another thin plate of half the
thickness and of R.I 1.7 the number of fringes

that undergo displacement is

A. 23

B. 14

C. 28

D.7


https://dl.doubtnut.com/l/_LGxi1sxnXSlS

Answer: B

o Watch Video Solution

15.In Young's double slit experiment S; and S
are two slits. Films of thickness t; and t; and
refractive indices u; and ps are placed in front

of S§1 and S5 respectively. If uit; = psts, then


https://dl.doubtnut.com/l/_LGxi1sxnXSlS
https://dl.doubtnut.com/l/_2umLMuLIwhO2

the central maximum will :

ST t)

A. Not shift

B. Shift towards 57 irrespective of amount

of t; and %o

C. Shift towards 52 irrespective of amounts

of t; and %o


https://dl.doubtnut.com/l/_2umLMuLIwhO2

D. Shift towards S; if 5 > t; and towards

Ss ifty < tg

Answer: D

° Watch Video Solution

16. A transparent glass plate of thickness 0.5
mm and refractive index 1.5 is placed infront of
one of the slits in a double slit experiment. If
the wavelength of light used is 6000A°, the

ratio of maximum to minimum intensity in the


https://dl.doubtnut.com/l/_2umLMuLIwhO2
https://dl.doubtnut.com/l/_x50ion8bIEkm

interference pattern is 25/4. Then the ratio of

light intensity transmitted to incident on thin

transparent glass plate is

A9:7

B.9:49

C.3:7

D.7:3

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_x50ion8bIEkm

LECTURE SHEET EXERCISE-l (LEVEL -lI) (ADVANCED

)staright Objective Type Questions

1. White light is passed through a double slit
and interference pattern is observed on a
screen 2.5 m away. The separation between the
slits is 0.5 mm. The first violet and red fringes
are formed 2.0 mm and 3.5 mm away from the
central white fringe. Calculate the wavelengths

of the violet and the red light.

A.400 nm, 650 nm

B.400 nm, 700 nm


https://dl.doubtnut.com/l/_3o8kf6449CyG

C.350 nm, 200 nm

D.200 nm, 350 nm

Answer: B

o Watch Video Solution

2. A source emitting light of wavelengths 480
nm and 600 nm is used in a double slit
interference  experiment. The separation
between the slits is 025 mm and the

interference is observed on a screen placed at


https://dl.doubtnut.com/l/_3o8kf6449CyG
https://dl.doubtnut.com/l/_jR8VJTEv9ddL

150 cm from the slits. Find the linear separation

between the first maximum (next to the central

maximum) corresponding to the two

wavelengths.

A.0.36 mm

B.0.18 mm

C.0.72 mm

D. 0.98 mm

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_jR8VJTEv9ddL

3. A parallel beam of monochromatic light is
used in a Young's double slit experiment. The
slits are separated by a distance d and the
screen is placed parallel to the plane of the
slits. Show that if the incident beam makes an
.1 A :
angle 6 = sin 57 with the normal to the
plane of the slits, there will be a dark fringe at

the centre Po of the pattern.

A. 1/4 the maximum intensity
B. half the maximum intensity

C. bright


https://dl.doubtnut.com/l/_ZhAlODFY84qB

D. dark

Answer: D

° Watch Video Solution

4. In a YDSE, the central beight fringe can be

indentified:

A. as it has greater intensity than the other

bright fringes


https://dl.doubtnut.com/l/_ZhAlODFY84qB
https://dl.doubtnut.com/l/_khDvn504pOGU

B.as it is wider than the other bright

fringes

C.as it is narrower than the other bright

fringes

D.by using white light instead of single

wave- length light .

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_khDvn504pOGU

5. In Young's double slit experiment, the two
slits acts as coherent sources of equal
amplitude A and wavelength A. In another
experiment with the same set up the two slits
are sources of equal amplitude A and
wavelength A but are indoherent. The ratio of
the intensity of light at the mid point of the
screen in the first case to that in the second

case is

Al:1

B.2:1


https://dl.doubtnut.com/l/_aRvny0BPWbfV

C.4:1

D. none of these

Answer: B

0 Watch Video Solution

6. In Young's double=slit experment, the frist
maxima is observed at a fixed point P on the
screen. Now, the screen is continously moved
away from the plane of slits. The ratio of

intensity at point P to the intensity at point O


https://dl.doubtnut.com/l/_aRvny0BPWbfV
https://dl.doubtnut.com/l/_F50RclqYfBjq

(center of the screen)

' Ip
b 0
' nilid

A. remains constant

B. keeps on decreasing

C. first decreases and then increases

D. First decreases and then becomes

constant

Answer: C

| o |


https://dl.doubtnut.com/l/_F50RclqYfBjq

| & Watch Video Solution

7.1n a double-slit experiment, instead of taking
slits of equal width, one slit is made twice as
wide as the other Then in the interference
pattern
A. the intensities of both the maxima and
minima increase

B. the intensity of the maxima increases and

the minima has zero intensity


https://dl.doubtnut.com/l/_F50RclqYfBjq
https://dl.doubtnut.com/l/_mfeJ59HoxybS

C.the intensity of the maxima decreases |,

and that of minima increases ,

D.the intensity of the maxima decreases

and the minima has zero intensity .

Answer: A

o Watch Video Solution

8.1n a YDSE , if the silts are of unequal widths,

A. fringes will not be formed


https://dl.doubtnut.com/l/_mfeJ59HoxybS
https://dl.doubtnut.com/l/_V2HQEgDfqQvn

B.the positions of minimum intensity will

not be completely dark .

C. bright fringe will not be formed at the

centre of the screen .

D. distance between two consecutive bright

fringes will not be equal to the distance

between two consecutive dark fringes .

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_V2HQEgDfqQvn
https://dl.doubtnut.com/l/_uj0GlLgGGYXN

9. In an interference arrangement similar to
Young's double-slit experiment, the slits S; and
Sy are illuminated with coherent microwave
sources, each of frequency 10° Hz. The sources
are synchronized to have zero phase difference.
The slits are separated by a distance
d = 150.0m. The intensity I(6) is measured as
a function of 6, where 6 is defined asa shown in

fig. If I, is hte maximum intensity, then I(6) for


https://dl.doubtnut.com/l/_uj0GlLgGGYXN

0<60<90° is given by

ISI
d/ 21
of [

A.I(0) = I/2for 6 = 30°

B.1(6) = I, /4 for § = 90°

C.I(6) = I for = 0°

ltbrrgt


https://dl.doubtnut.com/l/_uj0GlLgGGYXN

D. I(6) is constant for all value of 8

Answer: C

o Watch Video Solution

10. Let S; and S, be the two slits in Young's
double-slit experiment. If central maxima is
observed at P and angle ZS5;PS; = 0, then
fringe width for the light of wavelength A will

be

AN/6


https://dl.doubtnut.com/l/_uj0GlLgGGYXN
https://dl.doubtnut.com/l/_mSd1PpC9A3cw

B. A0
C.21/0

D.)\/20

Answer: A

o Watch Video Solution

M. M; and M, are plane mirrors and kept
parallel to each other. At point O, there will be a
maxima for wavelength A. Light from a

monochromatic sources S of wavelength A is


https://dl.doubtnut.com/l/_mSd1PpC9A3cw
https://dl.doubtnut.com/l/_ygN7yCXGBWJc

not reaching directly on the screen. Then, A is

M,
LI

i
TTTTTITTTTITTTTTTTTTT
My |« . >



https://dl.doubtnut.com/l/_ygN7yCXGBWJc

Answer: B

o Watch Video Solution

12. White coheral light (400 nm 700 nm ) is sent
through the slit of a Youngs double slit
experiment. The separation between the slits is
0.5 mm and the screen is 50 away from the slits
. There is a hole in the screen at a point 1.0 mm
away (along the width of the fringes) from the

central line. Which wavelengths (s) will be


https://dl.doubtnut.com/l/_ygN7yCXGBWJc
https://dl.doubtnut.com/l/_uE8LQ5KIbrcR

absent in the light coming from the hole ?

| i1
—> o |10 mm
— I{_ [

p—30 o ——y

A.400 nm ,667 nm

B.400 nm, 500 nm

C.667 nm, 800 nm

D.300 nm, 700 nm

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_uE8LQ5KIbrcR
https://dl.doubtnut.com/l/_xOGD1E9nknsE

13. In this problem , which wavelength (s) will
have a strong intensity if light have wavelength

400 nm-700 nm?

| i1
_—---
—hk[].ﬁmh ILLU i
— I}_ I

e 500 €T et

A. 400 nm

B.500 nm

C.600 nm

D. 700 nm


https://dl.doubtnut.com/l/_xOGD1E9nknsE

Answer: B

o Watch Video Solution

14. Consider the arrangement shown in figure.
By some mechanism,
the separation between the slits S3 and Sy
can be changed. The intensity is
measured at the point P which is at the
common perpendicular bisector of 5.5,

DM\

and S535;. When 2= 5 the intensity

measured at P is I. Find the intensity when


https://dl.doubtnut.com/l/_xOGD1E9nknsE
https://dl.doubtnut.com/l/_2zw1GdGxC2Fi

z is equal to

A. O,l,21

B. 1,0,21

C. 21,0/

D. I,21,31

Answer: A

f _


https://dl.doubtnut.com/l/_2zw1GdGxC2Fi

o Watch Video Solution ‘

15. Plane microwaves from a transmitter are
directed normally towards a plane reflector. A
detector moves along the normal to the
reflection. Between positions of 14 successive
maxima, the detector travels a distance 0.14m. If
the velocity of light is 3 x 10°m /s, find the

frequency of the transmitter.

A 1.5 x 10! Hz

B. 10'° Hz


https://dl.doubtnut.com/l/_2zw1GdGxC2Fi
https://dl.doubtnut.com/l/_umkxMZkB1uC9

C.3 x 10" Hz

D.6 x 10'°Hz

Answer: A

o Watch Video Solution

16. Consider the situation shown in figure. The
two slits S; and Sy placed symmetrically
around the central line are illuminated by a
monochromatic light of wavelength A. The

separation between the slits is d. The light


https://dl.doubtnut.com/l/_umkxMZkB1uC9
https://dl.doubtnut.com/l/_sTu0ikRl1M9j

transmitted by the slits falls on a screen 3
placed at a distance D from the slits. The slit S5
is at the placed central line and the slit Sy, is at
a distance z from S;. Another screeny is
placed a further distance D away from 1,1. Find
the ratio of the maximum to minimum intensity

D
observed on 3, if z is equal to a. z = >\— b.

2d
AD D
d 4d

A. 2,25, 00

B.1, c034

C.1, 0030


https://dl.doubtnut.com/l/_sTu0ikRl1M9j

D. 10, 0, 20

Answer: B

o Watch Video Solution

17. In a Young's double slit experiment green
light is incident on the two slits. The
interference pattern is observed on a screen.
Which of the following changes would cause

the observed fringes to be more closely spaced


https://dl.doubtnut.com/l/_sTu0ikRl1M9j
https://dl.doubtnut.com/l/_zjwtXqH6jlQl

fringes

L
'\n._.-']
ANANANA,

Incoming
light waves

A.Reducing the separation between the
slits

B. Using blue light instead of green light

C. Used red lights instead of green light

D. Moving the light source further away

from the slits /


https://dl.doubtnut.com/l/_zjwtXqH6jlQl

Answer: B

o Watch Video Solution

18. A plate of thickness t made of a material of
refractive index u is placed in front of one of
the slits in a double slit experiment. (a) Find the
changes in the optical path due to introduction
of the plate. (b) What should be the minimum
thickness t which will make the intensity at the

center of the fringe pattern zero ? Wavelength


https://dl.doubtnut.com/l/_zjwtXqH6jlQl
https://dl.doubtnut.com/l/_NpXxm2BKohH2

of the light used is A. Neglect any absorption of

light in the plate.

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_NpXxm2BKohH2

19. A mica strip and a polysterence strip are
fitted on the two slite of a double slit
apparatus. The thickness of the strips is 0.50
mm and the separation between the slits is 0.12
cm. The refractive index of mica and
polysterene are 1.58 and 1.55 respectively for
the light of wavelength 590 nm which is used in
the experiment. The interference is observed on
a screen a distance one meter away. (a) What
would be the fringe- width ? (b) At what
distance from the centre will the first maximum

be located ?


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

A 2.45 x 10 *m

B.4.9 x 10 *m

C.9.8 x 10 *m

D.10 *m

Answer: B

o Watch Video Solution

20. A mica strip and a polysterence strip are
fitted on the two slite of a double slit

apparatus. The thickness of the strips is 0.50


https://dl.doubtnut.com/l/_zIiYfYoPutic
https://dl.doubtnut.com/l/_lEv7yKmtimGp

mm and the separation between the slits is 0.12
cm. The refractive index of mica and
polysterene are 1.58 and 1.55 respectively for
the light of wavelength 590 nm which is used in
the experiment. The interference is observed on
a screen a distance one meter away. (a) What
would be the fringe- width ? (b) At what
distance from the centre will the first maximum

be located ?

A. 0.021 cm on one side and 0.028 cm on the

other side


https://dl.doubtnut.com/l/_lEv7yKmtimGp

B.0.042 cm on one side and 0.048 cm on

the other side

C.0.042 cm on one side and 0.028 cm on

the other side

D. 0.021 cm on one side and 0.048 cm on the

other side

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_lEv7yKmtimGp

21. YDSE is carried out in a liquid of refractive
index 4 = 1.3 and a thin film of air is formed in
front of the lower slit as shown in the figure. If
a maxima of third order is formed at the origin
O, find the thickness of the air film. Find the
positions of the fourth maxima. The wavelength
of light is air is Xy =0.78um and
D /d = 1000.
(##DCP_VO5 C32 EO1 086 QO1.png"

width="80%">

A. 7.8um


https://dl.doubtnut.com/l/_0BFwUnWdAvWd

B.3.9um

C.15.6um

D.0.5um

Answer: A

o Watch Video Solution

22. In the above problem, find the distances of

fourth maxima from 'O".

A. 4+ 3.6mm, -2.4 mm


https://dl.doubtnut.com/l/_0BFwUnWdAvWd
https://dl.doubtnut.com/l/_i3NnRFF8rwHJ

B. +4.2mm, -0.6 mm

C. +6mm, -2 mm

D. +3 mm, -6 mm

Answer: B

o Watch Video Solution

23. In a YDSE experiment if a slab whose
refractive index can be varied is placed in front
of one of the slits, then the variation of

resultant intensity at mid-point of screen with


https://dl.doubtnut.com/l/_i3NnRFF8rwHJ
https://dl.doubtnut.com/l/_CtJztWofE13F

1 will be best represented by (u > 1).[Assume

slits of equal width and there is no absorption

by slab ]
ln]
Aoret
IOI ,
B p=1 K


https://dl.doubtnut.com/l/_CtJztWofE13F

Answer: C

o Watch Video Solution

24. A parallel beam of light (A = 5000A) is
incident at an angle § = 30° with the normal
to the slit plane in a Young's double slit
experiment. The intensity due to each slit is I;.

Point O is equidistant from S; and S;. The


https://dl.doubtnut.com/l/_CtJztWofE13F
https://dl.doubtnut.com/l/_QcoN6Fy4it4i

distance between slits IS Tmm.
\.\81
i

2m

A. the intensity at O is 4lo

B. the intensity at O is zero

C.the intensity at a point on the screen

4mm from O is 4lo

D.the intensity at a point on the screen

4mm from O is zero .


https://dl.doubtnut.com/l/_QcoN6Fy4it4i

Answer: A

o Watch Video Solution

25. Two coherent narrow slits emitting light of
wavelength A\ in the same phase are placed
parallel to each other at a small separation of
2). The light is collected on a screen S which is
placed at a distance D( > > \) from the slit
S1 as shown in figure. Find the finite distance x

such that the intensity at P is equal to intensity


https://dl.doubtnut.com/l/_QcoN6Fy4it4i
https://dl.doubtnut.com/l/_48FB9x4NvlwO

Answer: B



https://dl.doubtnut.com/l/_48FB9x4NvlwO

° Watch Video Solution

26. Two coherent radio point sources that are
separated by 2.0 m are radiating in phase with
a wavelength of 0.25m. If a detector moves in a
large circle around their mid-point. At how
many points will the detector show a maximum

signal?

A.10

B.16

C.8


https://dl.doubtnut.com/l/_48FB9x4NvlwO
https://dl.doubtnut.com/l/_29AOqfuOXWYk

D. 32

Answer: D

O Watch Video Solution

27. Four monochromatic and coherent sources
of light, emitting waves in phase of wavelength
A, are placed at the points x=0,d 2d and 3d on

the x-axis. Then

A. points having |x| > > d appear dark if d

=) /4


https://dl.doubtnut.com/l/_29AOqfuOXWYk
https://dl.doubtnut.com/l/_DdUD9umHhe7X

B. points having |z| > > d appear dark if d
=A/8

C.points  having |z| > >d appear
maximum beight ifd = A /4

D.points  having |z| > >d appear

maximum bright ifd = A /8

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_DdUD9umHhe7X

28. In the above questions, the intensity of the
waves reaching a point P far away on the +x
axis from each of the four sources is almost the
same, and equal to [,. Then,

A.If d = X /4 the intensity at P is 41,

B.If d = )\ /6 the intensity at P is 31

C.Ifd = A /2,the intensity at P is 3],

D. none of these is true.

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_mMmG1xlDnT0a

29. A vessel ABCD of 10 cm width has two small
slits S; and S5 sealed with identical glass
plates of equal thickness. The distance between
the slits is 08 mm. POQ is the line
peropendicular to the plane AB and passing
through O, the middle point of §; and S;5. A
monochromatic light source is kept at S, 40 cm
below P and 2 m form the vessel to illuminate
the slits as shown in figure .Calculate the
position of the central bright fringe on the

other wall CD with respect to line OQ. Now , a


https://dl.doubtnut.com/l/_mMmG1xlDnT0a
https://dl.doubtnut.com/l/_0oDKu59gyff0

liquid is poured into the vessel and filled up to
0Q. The central bright fringe is found to be at
Q. Calculate the refractive index of the liquid to

the liquid.

A. 4 cm

B.6cm

C.5cm

D.2 cm


https://dl.doubtnut.com/l/_0oDKu59gyff0

Answer: D

o Watch Video Solution

30. In the above problem, now a liquid is
poured into the vessel and filled up to 0Q. The
central bright fringe is found to be at Q. The
refractive index of the liquid is

A.1.0016

B.1.016

C.1.16


https://dl.doubtnut.com/l/_0oDKu59gyff0
https://dl.doubtnut.com/l/_Ti3DqTkorG5K

D.1.6

Answer: A

° Watch Video Solution

LECTURE SHEET EXERCISE-I (LEVEL -ll) (ADVANCED )

More than one correct answer Type Questions

1. In young's double-slit experiment set up,
sources S of wavelength 50 nm illumiantes two
slits S; and S5 which act as two coherent

sources. The sources S oscillates about its own


https://dl.doubtnut.com/l/_Ti3DqTkorG5K
https://dl.doubtnut.com/l/_ulTeEGdM3ka0

position  according to the equation
y = 0.5sin7t, where y is in nm and t in
seconds. The minimum value of time t for which
the intensity at point P on the screen exaclty in

front of the upper slit becomes minimum is

S, P Ay
l e

A ls

B. 2s

C.3s


https://dl.doubtnut.com/l/_ulTeEGdM3ka0

D.1.5s

Answer: A

o Watch Video Solution

2. If the source of light used in a Young's

Double Slit experiment is changed from red to

blue, then

A. the frings will become brighter

B. consecutive fringes will come closer


https://dl.doubtnut.com/l/_ulTeEGdM3ka0
https://dl.doubtnut.com/l/_QvMrpdG20OM7

C.the number of maxima formed on the

screen increases

D. the central bright fringe

Answer: B::C

o Watch Video Solution

3. White light is used to illuminate the two slits
in a Young's double slit experiment. The
separation between the slits is b and the

screen is at a distance d( > > b) from the


https://dl.doubtnut.com/l/_QvMrpdG20OM7
https://dl.doubtnut.com/l/_hxrgYLWRc7XX

slits At a point on the screen directly in front of
one of the slits, certain wavelengths are

missing some of these missing wavelengths are

d2
A —

Answer: A::C

° Watch Video Solution



https://dl.doubtnut.com/l/_hxrgYLWRc7XX
https://dl.doubtnut.com/l/_Rp08OwBfNUrf

4. A monochromatic beam of light falls on YDSE
apparatus at some angle (8) as shown, a thin
sheet of glas (R.l. = u, thickness =t) is insdted in
front of the lower slit S5. Select the correct

alternative.

__nl_
S D

A

A. Central maxima will be at O always
B.If (v — 1)t = dsinf, central maxima will

be at O


https://dl.doubtnut.com/l/_Rp08OwBfNUrf

C.If (u— 1)t > dsin@ central maxima will
be below O
D.If (u— 1)t =dsinf + A , a maxima is

formed at O

Answer: B::C::D

o Watch Video Solution

LECTURE SHEET EXERCISE-l (LEVEL -ll) (ADVANCED )

Linked Comprehension Type Questions



https://dl.doubtnut.com/l/_Rp08OwBfNUrf

1. Two monochromatic coherent point sources
S1 and S, are separated by a distance L. Each
sources emits light of wavelength A, where
L > > X.The line §;5, when extended meets

a screen perpendicular to it at point A. Then

A.The interference frings are circular in

shape

B. Interference fringes are straight lines

perpendicualr to line 575,


https://dl.doubtnut.com/l/_pWOHnr8uK1vc

C.On the point A intensity is maximum if

L =nA(nisanintegar)

D. Point A is always an intensity maximum

for any separtion L

Answer: A::D

o Watch Video Solution

2. Light of wavelength\ = 500nm falls on two
narrow slits placed a distance d = 50 x 10~ *

cm


https://dl.doubtnut.com/l/_pWOHnr8uK1vc
https://dl.doubtnut.com/l/_RgzwpbM8os7n

apart, at an angle ¢ = 30° relative to the slits
as shown in figure. On the lower slit a

transparent slab of thickness 01 mm and

3

refractive index 3 is placed. The interference

pattern is observed at a distance D=2m from

the slits. Then, calculate

(a) position of the central maxima.

(b) the order of maxima at point C of screen .


https://dl.doubtnut.com/l/_RgzwpbM8os7n

(c)how many fringes will pass C, if we remove

the transparent slab from the lower slit?

A. 30° above OB

B.45° below OB

C.45° above OB

D.30° below OB

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_RgzwpbM8os7n

3. Light of wavelength\ = 500nm falls on two
narrow slits placed a distance d = 50 x 10~ *
cm

apart, at an angle ¢ = 30° relative to the slits
as shown in figure. On the lower slit a
transparent slab of thickness 01 mm and
refractive index g is placed. The interference
pattern is observed at a distance D=2m from

the slits. Then, calculate


https://dl.doubtnut.com/l/_FTvIfCxU0JyB

(a) position of the central maxima.
(b) the order of maxima at point C of screen .
(c)how many fringes will pass C, if we remove
the transparent slab from the lower slit?

A. 50th minima

B. 49th minima

C.51 st minima


https://dl.doubtnut.com/l/_FTvIfCxU0JyB

D. 1st minima

Answer: A

° Watch Video Solution

4. Light of wavelengthA = 500nm falls on two
narrow slits placed a distance d = 50 x 10~ *
cm

apart, at an angle ¢ = 30° relative to the slits
as shown in figure. On the lower slit a
transparent slab of thickness 0.1 mm and

3
refractive index 3 is placed. The interference


https://dl.doubtnut.com/l/_FTvIfCxU0JyB
https://dl.doubtnut.com/l/_GGE6veoscrAA

pattern is observed at a distance D=2m from

the slits. Then, calculate

(a) position of the central maxima.
(b) the order of maxima at point C of screen .
(c)how many fringes will pass C, if we remove

the transparent slab from the lower slit?

A. 50


https://dl.doubtnut.com/l/_GGE6veoscrAA

B. 40

C.100

D. 80

Answer: C

o Watch Video Solution

5. In a young's doule slits experiment, a
monochromatic source of wavelength A is used

to illuminate the two slits


https://dl.doubtnut.com/l/_GGE6veoscrAA
https://dl.doubtnut.com/l/_WITxSUEn027j

S1 and S3. The slitss S; and S are identical
and source S is placed symmetrically as shown.
interference pattern is observed on a screen at
a distance D from the centre of slit. The
distance between the slits is d.

If the resultant intensity at P is same as that O,

then the distance OP can not be


https://dl.doubtnut.com/l/_WITxSUEn027j

3A\D
C.———

1.5AD

Answer: D

° Watch Video Solution

6. In a young's doule slits experiment, a
monochromatic source of wavelength A is used

to illuminate the two slits


https://dl.doubtnut.com/l/_WITxSUEn027j
https://dl.doubtnut.com/l/_hsZvKYWKJkCu
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S7 and S,. The slitss S; and S, are identical
and source S is placed symmetrically as shown.
interference pattern is observed on a screen at
a distance D from the centre of slit. The
distance between the slits is d.

If the source is moved up by a very small

distance yy, the central maxima will shift

d
A Up by 222
0

Yod
L0

B. Down by


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

D
C.Up by bl
Lo

D
D. Down by bl
L0

Answer: D

o Watch Video Solution

7. In a young's doule slits experiment, a
monochromatic source of wavelength A is used

to illuminate the two slits


https://dl.doubtnut.com/l/_hsZvKYWKJkCu
https://dl.doubtnut.com/l/_LL5dU3hOROcM
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S7 and S,. The slitss S; and S, are identical
and source S is placed symmetrically as shown.
interference pattern is observed on a screen at
a distance D from the centre of slit. The
distance between the slits is d.

If the size of slits S is slightly decreased, then

A. Intensity at central maxima will ramain

same


https://dl.doubtnut.com/l/_LL5dU3hOROcM

B. Intensity at sentral maxima will increase

C.Intensity at first minima will slightly

increase from zero .

D. Intensity at first minima will remain zero .

Answer: C

o Watch Video Solution

LECTURE SHEET EXERCISE-I (LEVEL -ll) (ADVANCED )

Matrix Matching Type Questions



https://dl.doubtnut.com/l/_LL5dU3hOROcM

1. A double slit interference pattern is produced
on a screen, as shown in the figure, using
momochromatic light of wavelength 500 nm.
Point P is the location of the central bright
fringe, that is produced when light waves arrive
in phase without any path difference. A choice
of the three strips A, B and C of transparent
materials with different thickness and refractive
indices is available, as shown in the table. These
are placed over one or both of the slits,
singularly or in conjunction causing the

interference pattern to be shifted across the


https://dl.doubtnut.com/l/_GTCPpQ7bs9r5

screen from the original pattern. In the Column
- I, how the strips have been placed, is
mentioned whereas in the Column-ll, order of
the fringe at point P on the screen that will be
produced due to the placement of the strip(s),

is shown. Correctly match both the column.

Slic I
Sl 11 | »
Screen

Film - B (
I'hickness (inpim 5 h i3 125
Refractive Index 1S 2.5

Column - 1 Column - L
t\) Only strip B is placed over slit -1 p) Fist Bright
B) Strip A is placed over slit-] and stip Cis q) Fourth Dark

placed over slit-II .

C) Suwip A is placed over the slit-I and strip B f) Fifth Dark
and strip C are placed over the shitIt .

D) Strip A and strip C  are placed ove} :sii\t—l s) Central Bright

(in conjuction) and strip B is placed aver slit-II

o Watch Video Solution



https://dl.doubtnut.com/l/_GTCPpQ7bs9r5
https://dl.doubtnut.com/l/_TCPT0gWf8OU3

2. In the arrangement shown in figure, z; and
z9 are two screens. Line PO is the bisector line
of s;s9 and s384,8; is removed, resultant
intensity at O due to slits s; and s5 is |. now 24
is placed. For different values of y given in
column-l match the resultant intensity at O

given in column -Il.

B) v bn (q) Zero

<y P v ® I

0y y= ;):j (s> None of these -

‘ ° Watch Video Solution


https://dl.doubtnut.com/l/_TCPT0gWf8OU3

LECTURE SHEET EXERCISE-l (LEVEL -ll) (ADVANCED )

Interger Type Questions

1. From the given figure, find :



https://dl.doubtnut.com/l/_TCPT0gWf8OU3
https://dl.doubtnut.com/l/_xde7utxnsARK

o Watch Video Solution

LECTURE SHEET EXERCISE-I (LEVEL -) (MAIN)

(Straight Objective Type Questions)

1. Ratio of intensities in consecutive maxima in

a diffraction pattern due to a single slit is

Al1:2:3

B.1:4:9



https://dl.doubtnut.com/l/_xde7utxnsARK
https://dl.doubtnut.com/l/_7oiQl5qIbwxV

Answer: D

° Watch Video Solution

2. The fringes produced in diffraction patterns

A
B.A/2
C.\/4

D. 2\


https://dl.doubtnut.com/l/_7oiQl5qIbwxV
https://dl.doubtnut.com/l/_hqL2P42El3td

Answer: A

o Watch Video Solution

3. The average path difference between two
waves coming from third and fifth fresnel zones

of a wave front at the centre of the screen is

a2
2

B. 2)

C.A

D. 4\


https://dl.doubtnut.com/l/_hqL2P42El3td
https://dl.doubtnut.com/l/_linbzESuq8v7

Answer: C

o Watch Video Solution

4. The main difference in the phenomenon of

interference and diffraction is that

A.diffraction is due to interaction of light

from the same wavefront whereas

interference is the interaction of waves

from wave isolated sources


https://dl.doubtnut.com/l/_linbzESuq8v7
https://dl.doubtnut.com/l/_nR4n3wsuUMwi

B. diffraction is due to interaction of light

from same wavefront , whereas the

interference is the interaction of two

waves dcrived from the same source

C. diffraction is due to interaction of waves

derived from the same source , whereas

the interference is the bending of light

from the same wavefront

D. diffraction is caused by refelcted waves

from a source whereas interference


https://dl.doubtnut.com/l/_nR4n3wsuUMwi

caused is due to refraction of waves from

a surface.

Answer: B

O Watch Video Solution

5. With both light and sound show wave
character, diffraction is much harder to

observer in light. This is because

A. wavelength of light is smaller


https://dl.doubtnut.com/l/_nR4n3wsuUMwi
https://dl.doubtnut.com/l/_7ImL98VhFozm

B. waves of light are transverse

C.speed of light is far greater

D. light does not require any medium

Answer: A

o Watch Video Solution

6. A diffraction pattern is obtained using a
beam of red light. What happens if the red light

is replaced by blue light?


https://dl.doubtnut.com/l/_7ImL98VhFozm
https://dl.doubtnut.com/l/_fvovG8Ey9bOS

A. no change

B. diffraction bands become narrower and

crowded together

C. bands become broader and father apart

D. bands disapear

Answer: B

o Watch Video Solution

7. A slit 5cm wide is irradiated normally with

microwaves of wavelength 1cm. Then the


https://dl.doubtnut.com/l/_fvovG8Ey9bOS
https://dl.doubtnut.com/l/_SWIqUgFyxWPn

angular spread of the central maxima on either

side of the incident light is nearly

A. — radian
5)
B. 5 radian

C. 4 radian

D. 6 radian

Answer: A

o Watch Video Solution



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

8. A screen is at a distance of 2m from a narrow

slit illuminated with light of 600nm. The first

minimum lies 5mm on either side of the central

maximum. The width of slit is

A.0.024 mm

B.0.24 mm

C.2.4 mm

D. 24 mm

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_7yzmIPZ2wvbg

9.The first diffraction minimum due to a single
slit Fraunhoffer diffraction is at the angle of
diffraction 30° for a light of wavelength
5460A °. The width of the slit is

A.1.082 x 10~ * cm

B.2.164 x 10~ *cm

C.1.082 x 103 cm

D.0.546 cm

Answer: A


https://dl.doubtnut.com/l/_7yzmIPZ2wvbg
https://dl.doubtnut.com/l/_g47zeh9Y92YU

o Watch Video Solution

10. In the case of single slit Franuhoffer
diffraction the angle of diffreaction is 6 for the
second secondary maximum. If 'a' is the width

of the slit, the wavelength of the light is

2a sin 6
3

3a sin @
2

2a sin 6
5

2a cos 6
3



https://dl.doubtnut.com/l/_g47zeh9Y92YU
https://dl.doubtnut.com/l/_SEUaVmWTwXaj

Answer: C

° Watch Video Solution

LECTURE SHEET EXERCISEAI (LEVEL -llI) (MAIN)

(Straight Objective Type Questions)

1. In a Fraunhoffer diffraction experiment at a
single slit using light of wavelength 400 nm,
the first minimum is formed at an angle of 30°
Then the direction 6 of the first secondary

maximum is


https://dl.doubtnut.com/l/_SEUaVmWTwXaj
https://dl.doubtnut.com/l/_y1eYYjOYMEts

A.tanl(é)
3

B.60°
C.sin ! ( )

D.tanl(

Answer: C

Ny IV

i~ o

o Watch Video Solution

2. Light of wavelength 5900 x 10~ m falls
normally on a slit of width 11.8 x 10~ "m. The

resulting diffraction pattern is received on a


https://dl.doubtnut.com/l/_y1eYYjOYMEts
https://dl.doubtnut.com/l/_M56cKFte3CeZ

screen. The angular position of the first

minimum is.

A.30°

B.60°

C.45°

D.90°

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_M56cKFte3CeZ

3.In the above the angular width of the central

maximum is

C.45°

D.90°

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_SnI9FqrHtq5m

4. A slit whose width is 5.0 cm is irradiated with
microwaves of wavelength 2 cm . The angular
spread of the central maximum ? (Assume that
the incidence is along the normal )

A.2sin " *(2/5)

B.sin~ (2/5)

C.cos '(4/5)

D.cos  1(2/5)

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_TCi2QTH6CJiW

5. Light of wavelength 50004 ° is diffracted by a
slit. In diffraction pattern fifth minimum is at a
distance of 5 mm from central maximum. If the
distance between the screen and the slit is Tm.

The slit width is

A. 0.5 mm

B. 0.55 mm

C.0.25 mm

D. 0.6 mm


https://dl.doubtnut.com/l/_TCi2QTH6CJiW
https://dl.doubtnut.com/l/_DRcBjI9oo3Dp

Answer: A

o Watch Video Solution

6. In a Fraunhoffer diffraction experiment at a
single slit using light of wavelength 400 nm,
the first minimum is formed at an angle of 30°
Then the direction 6 of the first secondary

maximum is

A.sin”*(3/2)

B.sin 1(3/4)


https://dl.doubtnut.com/l/_DRcBjI9oo3Dp
https://dl.doubtnut.com/l/_WjVq1GUjg83A

C.cos *(3/4)

D.cos *(3/2)

Answer: B

O Watch Video Solution

7. In a single slit diffraction experiment first
minima for A; = 660nm coincides with first

maxima for wavelength \,. Calculate the value

of AQ.

A.990 nm


https://dl.doubtnut.com/l/_WjVq1GUjg83A
https://dl.doubtnut.com/l/_AJZPmKCmoDd9

B.440 nm

C.330 nm

D. 550 nm

Answer: B

o Watch Video Solution

8. Plane microwaves are incident on a long slit
having a width of 5.0 cm. Calculate the
wavelength of the microwaves if the first

diffraction minimum is formed at 8 = 30°.


https://dl.doubtnut.com/l/_AJZPmKCmoDd9
https://dl.doubtnut.com/l/_f2aERAROo7KP

A.2.5cm

B.5cm

C.1.25cm

D.7.5cm

Answer: A

o Watch Video Solution

LECTURE SHEET EXERCISE-ll (LEVEL -I) (MAIN)

(Straight Objective Type Questions)



https://dl.doubtnut.com/l/_f2aERAROo7KP

1. From brewster's law for polarisation, it

follows that the angle polarisation depends

upon

A. the wavelength of light

B. plane of polarisation.s orientation

C. plane of vibration.s orientation

D. None of above

Answer: A

° Watch Video Solution



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

2. The refractive index of glass is 3/2. What is

the polarising angle for glass

A.56°18

B.60°

C.30°

D. None

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_VJKReM9ZSUAp

3. The angle between polariser and analyser is
30°. The ratio of intensity of incident light and
transmitted by the analyser is

A 3:4

B.4:3

C. \/3:2

D.2:\/§

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_ihYpB1aEgI2r

4. The axes of the polariser and analyser are
inclined to each other at 45° . If the amplitude
of the unpolarised light incident on the
polariser is A , the amplitude of the light

transmited through the analyser is

AA

© 2
A

B. —
V2
V3

.- A

D3A
!

Answer: A



https://dl.doubtnut.com/l/_73nxDU5Djks3

\ o Watch Video Solution

5. Plane polarised light is incident on an
analyser . The intensity then becomes three
fourth . The angle of the axis of the analyser

with the beam is

A.30°

B.45°


https://dl.doubtnut.com/l/_73nxDU5Djks3
https://dl.doubtnut.com/l/_zVJoESPE3hMA

Answer: C

o Watch Video Solution

6. Two polarising plates have polarising
directions parallel score to trasmit maxmum
intensity of light through what angle most
either plate be turned in the intensites of the

transmitted beam is to drop by half?

A.30°

B.45°


https://dl.doubtnut.com/l/_zVJoESPE3hMA
https://dl.doubtnut.com/l/_beB9xbNJL8Aq

C.135°

D. Both (2) and (3) are correct

Answer: D

o Watch Video Solution

7. (@) 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


https://dl.doubtnut.com/l/_beB9xbNJL8Aq
https://dl.doubtnut.com/l/_CXKnwJUn3d7n

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.

A.reflected and refracted rays are mutually

perpendicular

B. Both refelcted and refracted rays are

palne polarised

C. refracted ray is partially polarised

D. The R.l of transparent surfaces is equal to

tangent of Brewster.s angle


https://dl.doubtnut.com/l/_CXKnwJUn3d7n

Answer: B

o Watch Video Solution

8. Consider the following statement A and B
and identify the correct answer

A) The refractive index of the extra-ordinary ray
depends on the angle of incidence in double
refraction

B) The vibrations of light waves acquire one
sidedness fro both ordinary and extraordinary

rays in double refraction


https://dl.doubtnut.com/l/_CXKnwJUn3d7n
https://dl.doubtnut.com/l/_al22PRJMQdDY

A. A and B, are true

B. A and C are true

C.B and C are true

D.AB and C are true

Answer: D

o Watch Video Solution

9. Arrange the intensities of the transmitted
light in their increasing order of magnitudes

when they are passed through a system of two


https://dl.doubtnut.com/l/_al22PRJMQdDY
https://dl.doubtnut.com/l/_paq8MlDE2iB7

polarisers

(A) When incident light is unpolarised and of
intensity | and the angle between the polarisers
is 30°

(B) When incident light is polarised of intensity
21 and the angle between the polarisers is 45°
(C ) When polarised light of intensity 41 is
incident and the angle between the polarisers
is 90°

(D) When incident light is unpolarised and of
intensity 31 and the angle between the

polarisers is 30°


https://dl.doubtnut.com/l/_paq8MlDE2iB7

A.CDAB

B. C,AD,B

C.B,C,AD

D. C,AB,D

Answer: D

o Watch Video Solution

LECTURE SHEET EXERCISE-ll (LEVEL -I) (MAIN)

(Straight Objective Type Questions)



https://dl.doubtnut.com/l/_paq8MlDE2iB7

1. Unpolarised light of intensity 32Wm 2
passes through three polarisers such that the
transmission axis of the last polariser is
crossed with first. If the intensity of the
emerging light is 3Wm 2, the angle between

the axes of the first two polarisers is
A.45°
B.60°

C.30°

D. Zero


https://dl.doubtnut.com/l/_qWvjbGs6JBTA

Answer: C

o Watch Video Solution

2. The axes of the polariser and analyser are
inclined to each other at 60°. If the amplitude
of the polarised light emergent through
analyser is A. The amplitude of unpolarised

light incident on polariser is

AA
2

B.A


https://dl.doubtnut.com/l/_qWvjbGs6JBTA
https://dl.doubtnut.com/l/_717z6NZAedvp

C. 2A

D.2./24

Answer: D

o Watch Video Solution

3. An analyser is inclined to a polariser at an
angle of 30°. The intensity of light emerging
from the analyser is 1/nth of that is incident on

the polariser. Then n is equal to

A4


https://dl.doubtnut.com/l/_717z6NZAedvp
https://dl.doubtnut.com/l/_UjoaQJJdGQfP

B.4/3
C.8/3

D.1/4

Answer: C

o Watch Video Solution

4. A beam of unpolarised light is incident on a
tourmaline crystal ;. The intensity of the
emergent light is Iy and it is incident on

another tourmaline crystal C. It is found that


https://dl.doubtnut.com/l/_UjoaQJJdGQfP
https://dl.doubtnut.com/l/_RFRahVx52Z2z

no light emerges from Cs. If now (' is rotated
through 45° towards Cj, the intensity of the

light emerging from Cj is

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_RFRahVx52Z2z
https://dl.doubtnut.com/l/_kEQEkhZj1x8E

5. Two nicol prisms are inclined to each other at
an angle 30°. If I is the intensity of ordinary
light incident on the first prism, then the
intensity of light emerges from the second

prism will be

N

o
oo|ﬁ B~ N~ b,;|g

Answer: D

| o Wiakdl .\t daa Al iktam



https://dl.doubtnut.com/l/_kEQEkhZj1x8E

VYVdillil VIUTU JUIULIVII )

6. A polarizer and an analyser are inclined to
each other at 60° The intensity of the polarized
light emerging from the analyser is |. What is
the intensity of the unpolarized light of
incident on the polarizer?

A. 8l

B. 41

C. 2l

D. |


https://dl.doubtnut.com/l/_kEQEkhZj1x8E
https://dl.doubtnut.com/l/_tMb8FBl24x22

Answer: B

o Watch Video Solution

7. Estimate the distance for which ray optics is

good approximation for an aperture of 4 mm

and wavelength 400 nm ?

A.0.01 m

B. 1600 m

C.40m

D. 100 m


https://dl.doubtnut.com/l/_tMb8FBl24x22
https://dl.doubtnut.com/l/_P96xImgYZh7V

Answer: C

o Watch Video Solution

8. The aperture of telescope is of 1m diameter
and wavelength of light incident on the on the
paerture is 55004° . The angular limit if
resolution of the telescope is

A.6.71 x 10~ 7 radian

B.3.35 x 107 radians

C.6.71 x 10~ radian


https://dl.doubtnut.com/l/_P96xImgYZh7V
https://dl.doubtnut.com/l/_0kgXzkc3za5n

D.3.35 x 10 ° radians

Answer: A

° Watch Video Solution

PRACTICE SHEET EXERCISE - (LEVEL | - MAIN)

(Straight Objective Type Questions)

1. The displacement of two interfering light
waves are y; = 4sinwt and y; = 3coswt. The
amplitude of the resultant wave is (y; and ys

are in CGS system)


https://dl.doubtnut.com/l/_0kgXzkc3za5n
https://dl.doubtnut.com/l/_f6PA2Q3Ytkpz

A.5cm

B.7 cm

C.1cm

D. zero

Answer: A

o Watch Video Solution

2.In the case of interference, the maximum and

minimum intensities are in the ratio 16 : 9. Then


https://dl.doubtnut.com/l/_f6PA2Q3Ytkpz
https://dl.doubtnut.com/l/_ijInTsPCk9lB

A. The maximum and minimum amplitudes

will be in the ratio 9: 5

B. The intensities of the individual waves will

be in the ratio 4: 3

C.The amplitudes of the individual waves

will be in the ratio 7:1

D. The amplitudes of the individual waves

will be in the ratio 4: 1

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_ijInTsPCk9lB

3. Four light sources produce the following four
waves :

i.y; = a’sin(wt + ¢1)

ii. yo = a’sin(2wt)

iii. y> = a’sin(wt + ¢»)

ivyy = a’sin(3w + ¢)

Superposition of which two waves give rise to

interfernce ?

A. (i) and (ii)

B. (i1) and(iii)


https://dl.doubtnut.com/l/_ijInTsPCk9lB
https://dl.doubtnut.com/l/_JH7mgrPh5oec

C. (i) and (iii)

D. (iii) and (iv)

Answer: C

o Watch Video Solution

4. A screen is at a distance of 2m that are
narrow slit illuminated with light of 6000A°.
The first maximum lies at 0.005mm on either
side of the central maximum, then the distance

between the slits will be


https://dl.doubtnut.com/l/_JH7mgrPh5oec
https://dl.doubtnut.com/l/_7TTEl9jSQMbF

A.0.024 mm

B.0.24 mm

C.2.4 mm

D. 24 mm

Answer: B

o Watch Video Solution

5. In Young's double slit experiment with a
mono - chromatic light of wavelength 40004 °,

the fringe width is found to be 0.4 mm. When


https://dl.doubtnut.com/l/_7TTEl9jSQMbF
https://dl.doubtnut.com/l/_3mwDsivJLJZn

the slits are now illuminated with a light of

wavelength 50004 ° the fringe width will the

A.0.32 mm

B. 0.5 mm

C.0.6mm

D. 0.8mm

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_3mwDsivJLJZn

6. The intensity of central fringe in the
interference pattern produced by two indetical
slits is 1. When one of the slits is closed then
the intensity at the same points is . The

relation between | and I is

AT =4I,
CI:IO
Iy
D.I = —
2

Answer: A



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

\ ° Watch Video Solution

7. In Young's double slit experiment, the 10t
maximum of wavelength A; is at a distance y;
from its central maximum and the 5 maximum
of wavelength A\, is at a distance y, from its

central maximum. The ratio y; /y, will be

21
A
2\
A
A1
2),
p. 22

21


https://dl.doubtnut.com/l/_rTrlnzBBqYhi
https://dl.doubtnut.com/l/_wbHFhWZP5RQY

Answer: A

o Watch Video Solution

8. In Young's double - slit experiment, the
intensities at two points P; and P, on the
screen are I; and I, respectively. If P; is
located at the central bright fringe and P; is
located at a distance equal to quarter of fringe

I
width from Pj, then I—l IS
2

A2


https://dl.doubtnut.com/l/_wbHFhWZP5RQY
https://dl.doubtnut.com/l/_Beg0J5YlpfJd

B.1/2
C.4

D. 16

Answer: A

o Watch Video Solution

9. A mixture of light, consisting of wavelength
5900 nm and an unknown wavelength,
illuminates Young's double slit and gives rise to

two overlapping interference patterns on the


https://dl.doubtnut.com/l/_Beg0J5YlpfJd
https://dl.doubtnut.com/l/_A5foUUMfKTDp

screen. The central maximum of both lights
coincide. Further, it is observed that the third
bright fringe of known light coincides with the
4t bright fringe of the unknown light. From
this data, the wavelength of the unknown light
Is

A. 885.0 nm

B.442.5nm

C.776.8nm

D. 393.4nm

Answer: B


https://dl.doubtnut.com/l/_A5foUUMfKTDp

o Watch Video Solution

10. The maximum numbers of possible

interference maxima for slit separation equal to

twice the wavelength in Young's double slit

experiment is

A. infinite

B. five

C.three

D. zero


https://dl.doubtnut.com/l/_A5foUUMfKTDp
https://dl.doubtnut.com/l/_E6j8pBffazMt

Answer: C

o Watch Video Solution

11. A double slit experiment is performed with
light of wavelength 500 nm. A thin film of
thickness 2 mm and refractive index 1.5 is
introduced in the path of the upper beam. The

location of the central maximum will:

A. remain unshifted

B. shift downward bu nearly two fringes


https://dl.doubtnut.com/l/_E6j8pBffazMt
https://dl.doubtnut.com/l/_VjDgZuoYgYLf

C. shift upward by nearly two fringes

D. shift downward by 10 fringes

Answer: C

o Watch Video Solution

PRACTICE SHEET EXERCISE -l (LEVEL Il - ADVANCED)

(Straight Objective Type Questions)

1. A beam of light consisting of two wavelength

, 6500A° and 5200A° is used to obtain


https://dl.doubtnut.com/l/_VjDgZuoYgYLf
https://dl.doubtnut.com/l/_nwfTVZFlIHR5

interference fringes in a Young's double slit
experiment (lA = 10_10m). The distance
between the slits 2.0 mm and the distance
between the plane of the slits and the screen is
120 cm. Find the distance of the third bright
fringe on the screen from the central maximum

for the wavelength 6500A.
A.0.117 cm
B.0.28 cm

C.0.05 cm

D.0.3 cm


https://dl.doubtnut.com/l/_nwfTVZFlIHR5

Answer: A

o Watch Video Solution

2. Find the angular separation between the
consecutive bright fringes in a Young's double
slit experiment with blue-green light of
wavelength 500 nm. The separation between

the slits is 2.0 x 10 % m.

A. 0.14°

B. 0.014°


https://dl.doubtnut.com/l/_nwfTVZFlIHR5
https://dl.doubtnut.com/l/_TSJRFgC610xf

c.0.28°

D. 0.028"

Answer: B

o Watch Video Solution

3. Find the thickness of a plate which will
produce a change in optical path equal to half
the wavelength X\ of the light passing through

it normally. The refractive index of the plate is


https://dl.doubtnut.com/l/_TSJRFgC610xf
https://dl.doubtnut.com/l/_rZyM8YHFHMzW

Answer: D

o Watch Video Solution

4.The figure shows a transparent slab of length
m placed in air whose refractive index in x

direction varies as p =1+ 2*(0< 2z < 1).


https://dl.doubtnut.com/l/_rZyM8YHFHMzW
https://dl.doubtnut.com/l/_hCN65p8T6Fhd

The optical path length of ray R will be

Slab

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_hCN65p8T6Fhd
https://dl.doubtnut.com/l/_OGeltjfJjUpy

5. Two light waves having the same
wavelengths A in vacuum are in phase initially .
Then the first wave travels a path L; through a
medium of refractive index nj; while the second
wave travels a path of length Lo through a
medium of refractive index ny . After this the

phase difference between the two waves is :

A 2T (L) — L)
. )\ 1 2
2T
B. (L1 — pLz)
2T
C. = (p2Ln — L)



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

Answer: C

o Watch Video Solution

6. Two transparent slabs having equal thickness
but different refractive indices p; and us, are
pasted side by side to form a composite slab.
This slab is placed just after the double slit in a
Young's experiment so that the light from one
slit goes through one material and the light
from the other slit goes through the other

material. What should be the minimum


https://dl.doubtnut.com/l/_OGeltjfJjUpy
https://dl.doubtnut.com/l/_aQRr17gMyLIg

thickness of the slab so that there is a
minimum at the point P, which is equidistant

from the slits ?

2\
1 — 2
A

A(p1 — p2)
A
1 — 2
A
2(p1 — p2)

A

B.

C

D.

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_aQRr17gMyLIg
https://dl.doubtnut.com/l/_4rr2qA5aQa8R

7. Young's double slit experiment is carried out
using microwaves of

wavelength A = 3cm. Distance between the
slits is d = 5¢cm and the distance

between the plane of slits and the screen is
D = 100cm.

(a) Find total number of maxima and

(b) their positions on the screen.

A.0, 4+ 25cm, — 25cm

B. 0, 25cm, 7T5cm

C.0, 4+ 75cm, — Tdcm


https://dl.doubtnut.com/l/_4rr2qA5aQa8R

D. 0, 25¢cm, 50cm

Answer: C

0 Watch Video Solution

8. Light of wavelength )y in air enters a
medium of refractive index n. If two points A
and B in this medium lie along the path of this
light at a distance x, then phase difference ¢,

between these two points is:

1 /27
A. = — | —
b0 n(%)m


https://dl.doubtnut.com/l/_4rr2qA5aQa8R
https://dl.doubtnut.com/l/_isCEgtdtstGc

C.do = (n—1) (2—”);,;

0=y ()1

Answer: B

o Watch Video Solution

PRACTICE SHEET EXERCISE -l (LEVEL Il - ADVANCED)

(More than one correct answer Type Questions)



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

1. The figure shows two points source which
emit light of wavelength A in phase with each
other and are at a distance d = 5.5\ apart
along a line which is perpendicular to a large
screen at a distance L from the centre of the
source. Assume that d is much less than L.

Which of the following statement is (are)

correct ?
Screen
p-l-"‘—l—-h-l + g
[ Br==fp === =smm=- [[}s”,}
“;| F"J



https://dl.doubtnut.com/l/_ZATXK5FeF748

A.Only five bright fringes appear on the

screen

B. Only ten bright appear on the screen

C. Point y = O corresponds to bright fringe

D. Point y = O corresponds to dark fringe .

Answer: B::D

o Watch Video Solution

2.In Young's double-slit experiment, let A and B

be the two slit. A thin film of thickness t and


https://dl.doubtnut.com/l/_ZATXK5FeF748
https://dl.doubtnut.com/l/_AHXOW2ncXT1M

refractive index p is placed in front of A. Let

B = fringe width. Then the central maxima will

shift

A. towards A
B. towards B

C.byt(u — 10)§

B
D. by ut—
Yl 3\

Answer: A::C

° Watch Video Solution



https://dl.doubtnut.com/l/_AHXOW2ncXT1M

PRACTICE SHEET EXERCISE -l (LEVEL Il - ADVANCED)

(Linked Comprehension Type Questions)

1.In the arrangement shown, a screen is placed
normal to the line joining the two point
coherent sources S; and S,. The interference
pattern consist of concentric circles. A\ is the

wavelength of light (D > > d).

J.-'P



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

The phase difference of the interfering light at

point Pis

2
A. ldcos@
A

Answer: A

o Watch Video Solution



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

2.In the arrangement shown ,a screen is placed
normal to the joining the two point coherent
sources S; and S; .The interference pattern

consists circles. A is the wavelength of light

(D> > d).
.-"I-I-I-l.
1,':.].-,_...-_ -1—-:;:'-:, --------------- I:I
-

The radius of the n® bright ring is

An)\D
o d


https://dl.doubtnut.com/l/_mIV9UAsFl0qN

B.d(l—n)\—D)
d
cDJ1- ™
\ d
o.D. [a(1- ™
. d

Answer: D

o Watch Video Solution

3.In the arrangement shown, a screen is placed
normal to the line joining the two point
coherent sources S; and S5. The interference

pattern consist of concentric circles. A is the


https://dl.doubtnut.com/l/_mIV9UAsFl0qN
https://dl.doubtnut.com/l/_2h9UFC0VCUN0

wavelength of light (D > > d).

l-'l'.
L
-

The phase difference of the interfering light at

point Pis

A. 1000th dark fringe

B. 1000th bright fringe

C.998th dark fringe

D. 998th bright fringe


https://dl.doubtnut.com/l/_2h9UFC0VCUN0

Answer: B

o Watch Video Solution

PRACTICE SHEET EXERCISE - (LEVEL Il - ADVANCED)

(Matrix matching Type Questions)

1. List - | List -l

a) spherical wave front e) location of new wave
front

b) plane wave front f) line source

c) cylindrical wave front g) point source at finite


https://dl.doubtnut.com/l/_2h9UFC0VCUN0
https://dl.doubtnut.com/l/_aawgHbxjWnz6

distance
d) Huygen's principle h) point source at infinite

distance

° Watch Video Solution

PRACTICE SHEET EXERCISE -l (LEVEL Il - ADVANCED)

(Integer Type Questions)

1. In a double=slit experiment, fringes are
produced using light of wavelength 4800A4°.
One slit is covered by a thin plate of glass of

refractive index 14 and the other slit by


https://dl.doubtnut.com/l/_aawgHbxjWnz6
https://dl.doubtnut.com/l/_KFp0HOeUqN2X

another plate of glass of double thickness and
of refractive index 1.7. On doing so, the central
bright fringe shifts to a position originally
occupied by the fifth bright fringe from the

center. find the thickness of the glass plates.

o Watch Video Solution

2. Two coherent monochromatic light sources
are located at two vertices of an equilateral
triangle if the intensity due to each of the

sources independently is TW /m? at the third


https://dl.doubtnut.com/l/_KFp0HOeUqN2X
https://dl.doubtnut.com/l/_CUmSEgDJ8gYZ

vertex, the resultant intensity due to both the

sources at that point (i.e at the third vertex) is

o Watch Video Solution

3. In a modified YDSE, monochromatic uniform

and parallel beam of light of wavelength

10
6000A° and intensity (—)W/m2 is incident

s

normally on two circular apertures A and B of

radii 1 mm and 2 mm respectively. Find the ratio

I
of the intensity of the sources [I—B] ?

A

° Watch Video Solution



https://dl.doubtnut.com/l/_CUmSEgDJ8gYZ
https://dl.doubtnut.com/l/_spgslTCAAuIb

PRACTICE SHEET EXERCISE -lI(LEVEL | - MAIN)

(Straight Objective Type Questions)

1. Light waves of wave length A propagate in a
medium. If M end N are two points on the wave
front and they are separated by a distance A\ /4,
the phase difference between them will be (in

radian)

Am/2

B.7m/8


https://dl.doubtnut.com/l/_spgslTCAAuIb
https://dl.doubtnut.com/l/_eEEe4FQeiM2D

C.mw/4

D. Zero

Answer: A

o Watch Video Solution

2.Both light and sound waves suffer diffraction.
Why it is more difficult to observe diffraction

with light waves?

A. Light wave do not require medium


https://dl.doubtnut.com/l/_eEEe4FQeiM2D
https://dl.doubtnut.com/l/_brYSKAxhBmjK

B. Wavelength of light waves is far smaller

C. Light waves are transverse

D. Speed of light if far greater

Answer: B

o Watch Video Solution

3. The crystal structure can be studied by using

A. diffraction of visible light

B. diffraction of x - rays


https://dl.doubtnut.com/l/_brYSKAxhBmjK
https://dl.doubtnut.com/l/_vNC6kQyocUWw

C. interference of sound waves

D. refraction of radio waves

Answer: B

o Watch Video Solution

PRACTICE SHEET EXERCISE -I(LEVEL Il - MAIN)

(Straight Objective Type Questions)

1. A slit of width d is placed in front of a | ens of

focal length 0.5m and is illuminated normally


https://dl.doubtnut.com/l/_vNC6kQyocUWw
https://dl.doubtnut.com/l/_RAwW83DH6SfY

with light of wavelength 5.89 x 10~ "m. The
first diffraction minima on either side of the

central diffraction maximum are separated by

2% 10 %m . The width d of the slit is

A. 2.945 x 10 *m

B.2.945 x 10 3m

C.2.945 x 10 %m

D. None

Answer: A

‘ o Watch Video Solution


https://dl.doubtnut.com/l/_RAwW83DH6SfY

2. Light of wavelength 600 nm is incident
normally on a slit of width 0.2 mm. The angular
width of central maxima in the diffraction
pattern is ( measured from minimum to
minimum )

A.0.36 degress

B.0.18 degress

C.0.725 degress

D. 0.09 degress


https://dl.doubtnut.com/l/_RAwW83DH6SfY
https://dl.doubtnut.com/l/_HfYaQJBuTGhe

Answer: A

o Watch Video Solution

3. light wavelength 5000 A incident normally on

a single .The light by a convex on a sreen placed

on focal minimum will be formed the angle of

diffraction equal to

A. QY

B. 15°

c. 30°


https://dl.doubtnut.com/l/_HfYaQJBuTGhe
https://dl.doubtnut.com/l/_u2p7VLIyqOsV

D. 50"

Answer: C

o Watch Video Solution

4. In YDSE , ten maxima of two pattern
(Interference ) is formed in central maxima of
single slit pattern (diffraction ) If separtion
between two slits is Tmm, then what is the

width of each slit ?

A. 0.2 mm


https://dl.doubtnut.com/l/_u2p7VLIyqOsV
https://dl.doubtnut.com/l/_4Hj8YT7jdx1s

B. 0.4 mm

C.0.1mm

D.0.02 mm

Answer: A

o Watch Video Solution

PRACTICE SHEET EXERCISE-IIl (LEVEL -lI) (MAIN)

(Straight Objective Type Questions)



https://dl.doubtnut.com/l/_4Hj8YT7jdx1s

1. The critical angle of a transparent crystal is

45° . Then its polarizing angle is

A 6 = tan_l(\/i)
B.6 = sin_l(\/ﬁ)

4 1
C.0 = cos —
(%)

D.6 = cot *(v/c)

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_OrJwKYovbmTO
https://dl.doubtnut.com/l/_2ML73aCzylkL

2. The phenomenon of polarisation of

electromagnetic wave proves that the

electromagnetic waves are

A. longitudinal

B. transverse

C. neither longitudinal nor transverse

D. both longitudinal and transverse

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_2ML73aCzylkL
https://dl.doubtnut.com/l/_0bd2HC2f8w6J

3. Suppose 6 is the polarizing angle for a
transparent medium and the speed of light in
that medium is v. (Then according to Brewster
law )

A.0 = cot *(v/c)

B.O = cos '(v/c)

C.0 = sin *(v/c)

D.6 = cosec (v /c)

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_0bd2HC2f8w6J

4. The amplitude of polarised light transmitted
through a polariser is A. The amplitude of

unpolarised light incident on it is
A A
2

A

B. —

V2

A

DO

C.

D.+v/2A

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_qtx0u3ZHDpqy

5. Two beams, A and B, of plane polarized light
with  mutually perpendicular planes of
polarization 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
beams appear equally bright. If the initial
intensities of the two beams are I, and Iy

respectively, then I /Ig equals :-

A1:3

B.3:1


https://dl.doubtnut.com/l/_DeiOsxPGVGa3

C.v/3:1

D.1:4/3

Answer: A

o Watch Video Solution

PRACTICE SHEET EXERCISE-l (LEVEL -lI) (MAIN)

(Straight Objective Type Questions)

1. Aray of light in air is incident on a glass plate

at polarising angle of incidence. It suffers a


https://dl.doubtnut.com/l/_DeiOsxPGVGa3
https://dl.doubtnut.com/l/_RcQC9jFuR4ak

deviations of 22° on entering glass. The angle

of polarisation is

A.90°

B.56°

C.68°

D. zero

Answer: B

0 Watch Video Solution



https://dl.doubtnut.com/l/_RcQC9jFuR4ak

2. At what angle to the horizon the sun be for is

reflected rays from the surface of pond to be

completely polarized (u of water =1.33)

A.16° 56

B.26° 56

C.36°56

D. 46° 56

Answer: C

° Watch Video Solution



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

3. An analyser is inclined to a polariser at an
angle of 30°. The intensity of light emerging
from the analyser is 1/nth of that is incident on
the polariser. Then n is equal to

A.10"*joule

B.10 2 joule

C.10 % joule

D.10 ! joule

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_u8eQWkxu0GgS

4. A beam of plane polarized light having flux
10~ % Watt falls normally on polarizer of cross

2

sectional area 3 x 10~ *m?2. Polarizer rotates

with angular frequency of 314 rad/s. Energy of
light passes through the polarizer per
revolution will be

A 104 Joule

B.10 ° joule

C.10 ?joule

D.10 ! joule


https://dl.doubtnut.com/l/_u8eQWkxu0GgS
https://dl.doubtnut.com/l/_OB2rs20JL0tI

Answer: A

o Watch Video Solution

5. Two polaroids are kept crossed to each other
. If one of them is rotated an angle 60° , the
percentage of incident light now transmitted
through the systemis

A.37.5 %

B.0.4

C.0.2


https://dl.doubtnut.com/l/_OB2rs20JL0tI
https://dl.doubtnut.com/l/_mmLOkTUJ9gl2

D. 0.5

Answer: A

° Watch Video Solution

ADDITIONAL PRACTICE EXERCISE (LEVEL - I ) (MAIN)

(Straight Objective Type Questions)

1. The phase difference between two waves
: ., . T .

reaching a point is 5 What is the resultant

amplitude. If the individual amplitude are 3 mm

and 4mm ?


https://dl.doubtnut.com/l/_mmLOkTUJ9gl2
https://dl.doubtnut.com/l/_wNQTWAKU76V3

A.1Tmm

B.2 mm

C.3 mm

D.5 mm

Answer: D

o Watch Video Solution

2. Three coherent waves having amplitudes

12mm, 6mm and 4mm arrive at a given point


https://dl.doubtnut.com/l/_wNQTWAKU76V3
https://dl.doubtnut.com/l/_0YZn1nh61Ejt

s
with successive phase difference of 7 Then,

the amplitude of the resultant wave is

A. 7 mm
B.10 mm
C.5mm

D.4.8 mm

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_0YZn1nh61Ejt

3. For destructive interference to take place
between two monochronic light waves of

wavelength the path difference should be

(2n — 1)A

A.
2

B. 2n\

(2n 4+ 1)A

C. 1

D. nA

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_0LXMVyjsIC8P

4. If the amplitude ratio of two sources

producing interference is 3: 5 then the ratio of

intensities at maxima and minima is

A . 25:16

B.5:3

C.16:1

D.25:9

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_0ArNN0KSyhLx

5. Young's double slit experiment is made in a
liquid. The tenth bright fringe in liquid lies in
screen where 6th dark fringe lies in vacuum.
The refractive index of the liquid is
approximately

A. 1.8

B.1.54

C.1.67

D.1.2

Answer: A



https://dl.doubtnut.com/l/_WT7l4jmidGsw

\ o Watch Video Solution

6. In Young's double slit experiment, the
intensity of light at a point on the screen where
path difference is A is I. If intensity at another
point is I/4, then possible path differences at

this point are

LA A
273
A 2
"3 3
cA A
34
o 2 A
373


https://dl.doubtnut.com/l/_WT7l4jmidGsw
https://dl.doubtnut.com/l/_cyQPIF4movLO

Answer: B

o Watch Video Solution

7. In Young's double slit experiment the
distance between slits s 2><10_3m, the
distance between screen and slits is 200 cm.
When the light of wave length 5000A° is used,
the central maximum is at x=0 . the third

maximum will be at x equal to

A. 2 mm


https://dl.doubtnut.com/l/_cyQPIF4movLO
https://dl.doubtnut.com/l/_uAYJ60pxqbSn

B.0.05 mm

C.1Tmm

D. 0.5 mm

Answer: D

o Watch Video Solution

8.1n Young's double slit experiment, when light
of wavelength 4000A° is used 90 fringes are
seen on the screen. When light of 3000 A is

used, the number of fringes seen is


https://dl.doubtnut.com/l/_uAYJ60pxqbSn
https://dl.doubtnut.com/l/_50ZAjou1uUz1

A.70

B. 120

C.140

D. 68

Answer: B

o Watch Video Solution

9. In Young's double slit experiment, the phase
different between two coherent sources of

equal intensity is T1/3.The intensity at a point


https://dl.doubtnut.com/l/_50ZAjou1uUz1
https://dl.doubtnut.com/l/_Pj0dpyqP8GGC

which is at equal distance from the two slits is

(10 is maximum intensity)

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_Pj0dpyqP8GGC

10. Monochromatic green light of wavelength
5 x 10~ "m illuminates a pair of slits 1 mm
apart. The separation of bright lines on the
interference pattern formed on a screen 2m
away is

A.0.25 mm

B. 0.1 mm

C.1.0 mm

D. 0.01 mm

Answer: C



https://dl.doubtnut.com/l/_jL5HTdqoC2aU

\ 0 Watch Video Solution

11. 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 A), the intensity at the
position where the central maximum occurred
previously remains unchanged. The minimum

thickness of the glass-plate is

A. 2\

B. A


https://dl.doubtnut.com/l/_jL5HTdqoC2aU
https://dl.doubtnut.com/l/_MYy4tUH57bSM

0

o
w|> Wl

Answer: A

o Watch Video Solution

12.In Young's double slit experiment, 12 fringes
are observed to be formed in a certain segment
of the screen, when light of wavelength 600 nm

is used. If the wavelength of light is changed to


https://dl.doubtnut.com/l/_MYy4tUH57bSM
https://dl.doubtnut.com/l/_EboVJN4ty7ul

400 nm, number of fringes observed in the

same segment of the screen is given by

A.18
B.12
C.24

D. 30

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_EboVJN4ty7ul

13. Young's double-slit experiment is carried ot
by using green, redj and blue light, one color at
a time. The fringe widths recorded are B¢, OBr

and (p, respectively. Then,

A Bg > Bs > Br
B.Bs > Be > Bro
C.8r > Bp > B¢

D.Br > Be > Ba

Answer: D

° Watch Video Solution



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

14. It is belived that the Universe is expanding
and hence the distant stars receding from us.

Light form such a star will show

A.shift in frequency towards longer

wavelength

B.shift in frequency towards shorter

wavelength

C.No shift in frequency but a decrease in

intensity


https://dl.doubtnut.com/l/_AesfTqbdLrme
https://dl.doubtnut.com/l/_xVtLAtP0VFmN

D. A shift in frequency sometimes towards

longer and sometimes towards shorter

wavelength

Answer: A

o Watch Video Solution

15. The 6563 A line emitted by hydrogen atom
in a star is found to be red shifted by 5 A. The
speed with which the star is receding from the

earth is:


https://dl.doubtnut.com/l/_xVtLAtP0VFmN
https://dl.doubtnut.com/l/_ONYchtbwqEBE

A.17.3 x 10° m/s
B.4.29 x 10" m/s
C.3.39 x 10° m/s

D. 2.29 x 10° m/s

Answer: D

o Watch Video Solution

16. In context of Doppler's effect in light, the

term 'red shift' sighifies


https://dl.doubtnut.com/l/_ONYchtbwqEBE
https://dl.doubtnut.com/l/_dfsms5NK31E5

A. Decrease in frequency

B. Increase in frequency

C. Decrease in intensity

D. Increase in intensity

Answer: A

o Watch Video Solution

17. Light enters in a glass slab of refractive
index 3/2 and covers a distance 20 cm. The

optical path of it is


https://dl.doubtnut.com/l/_dfsms5NK31E5
https://dl.doubtnut.com/l/_iKOjbS2Cd9Jr

A.40 cm

B.30 cm

C.40/3 cm

D. 60 cm

Answer: B

o Watch Video Solution

ADDITIONAL PRACTICE EXERCISE (LEVEL - 1l )
LECTURE SHEET (ADVANCED ) (Straight Objective

Type Questions)



https://dl.doubtnut.com/l/_iKOjbS2Cd9Jr
https://dl.doubtnut.com/l/_kUpjZcRkAhd7

1. A double slit S; — Sy is illuminated by a
coherent light of wavelength A. The slits are
separated by a distance d. A plane mirror is
placed in front of the double slit at a distance
D+, from it and a screen Z is placed behind
the double slit at a distance D,, from it . The
screen Z receives only the light reflected by

the mirror. Find the fringe-width of the


https://dl.doubtnut.com/l/_kUpjZcRkAhd7

interference pattern on the screen.

Answer: C



https://dl.doubtnut.com/l/_kUpjZcRkAhd7

\ ° Watch Video Solution

2. The coherent point sources 57 and 52
vibrating in same phase emit light of
wavelength A. The separation between the
sources is 2. Consider a line passing through
S and perpendicular to the line §1.52. What is
the smallest distance from Sy where a
minimum  of intensity occurs due to

interference of waves from the two sources?

)
C 2


https://dl.doubtnut.com/l/_kUpjZcRkAhd7
https://dl.doubtnut.com/l/_17qHKVboFaRN

Answer: C

o Watch Video Solution

3. In a Young's double slit interference
experiment the fringe pattern is observed on a
screen placed at a distance D from the slits. The

slits are separated by a distance d and are


https://dl.doubtnut.com/l/_17qHKVboFaRN
https://dl.doubtnut.com/l/_VwkBZWt2R5H0

illuminated by monochromatic light of
wavelength A. Find the distance from the
central point where the intensity falls to (a) half

the maximum, (b) one fourth of the maximum.

N DX D\
4d ’ 3d
5. D)\ DM\
d’ 2d
c D)\ DM\
d’ 2d
> D)\ DX\
4d’° d
Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_VwkBZWt2R5H0

4. In young's double-slit experiment set up,
sources S of wavelength 50 nm illumiantes two
slits S; and S, which act as two coherent
sources. The sources S oscillates about its own
position  according to the equation
y = 0.5sin7t, where y is in nm and t in
seconds. The minimum value of time t for which

the intensity at point P on the screen exaclty in


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

front of the upper slit becomes minimum is

A.y = (cos 2wt)mm
B.y = — (sinmt)mm
C.y = — (cos2nt)mm

D.y = (sin2nt)mm

Answer: B

‘ ° Watch Video Solution


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

5.1n the above problem, minimum value of t for

which the intensity at point P on the screen

exactly in front of the upper slit becomes

maximum.

A.0.167 s

B.0.5s

C.0.012s

D.0.3s

Answer: A


https://dl.doubtnut.com/l/_qTWRVdNBPuzr
https://dl.doubtnut.com/l/_ExyBPuIIOn2u

° Watch Video Solution

6. In the figure shown, a parallel beam of light is
incident on the plane of the slits of a Young's
double slit experiment. Light incident on the
slit S; passes through a medium of variable
refractive index p = 1+ ax(where'x' is the
distance from the the plane of slits as shown ),
upto a distance 'l' before falling on ;. Rest of
the speace is filled with air. If at O a minima is
formed, then the minimum value of the positive

constant a ( in term of | and wavelength "\’ in


https://dl.doubtnut.com/l/_ExyBPuIIOn2u
https://dl.doubtnut.com/l/_YMwxVxN1Hm5G

air ) is:

W

T N> =~ >

>|

D. None of these

Answer: B

| Screen

o Watch Video Solution



https://dl.doubtnut.com/l/_YMwxVxN1Hm5G

7.To make the central fringe at the center O, a
mica - sheet index 1.5 is introduced .Choose the

correct statement (s)

o -
d
H()
>

A.The thickness of sheet is 2(,/2 — 1) d

infront of .S


https://dl.doubtnut.com/l/_YMwxVxN1Hm5G
https://dl.doubtnut.com/l/_7ypiJwOZ9yDv

B. The thickness of sheet is (\/Q — 1) d
infront of S,

C. The thickness of sheet is 24/2d infront of
S1

D. The thickness of sheet is (2\/5 — 1) d

front of 5]

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_7ypiJwOZ9yDv

8. Figure shown plane waves refracted for air to
water using Huygen.s principle ab,cd ,e are
lengths on the diagram . The ratio of refractive

index of water wir.t air is

B.b/e

C.b/d


https://dl.doubtnut.com/l/_yEiz0f69XIsq

D.d/b

Answer: C

o Watch Video Solution

ADDITIONAL PRACTICE EXERCISE (LEVEL - 1l )
LECTURE SHEET (ADVANCED ) (More Than one

correct Type Questions)

1. The figure shows a schematic diagram
showing the arrangement of Young.s Double

Slit Experiment


https://dl.doubtnut.com/l/_yEiz0f69XIsq
https://dl.doubtnut.com/l/_zN07KNwsvkWp

SCTEEn

Choose the correct statement (s) related to the

wavelength of light used

A. Larger the wavelength of light larger the

fringe width

B. The position of central maxima depends

on the wavelength of light used


https://dl.doubtnut.com/l/_zN07KNwsvkWp

C. If white light is used in YDSE , then the

violet colour forms its first maxima

closest to the central maxima

D. The central maxima of all the wavelength

coincide

Answer: A::C::D

o Watch Video Solution

2. The figure shows a schematic diagram

showing the arrangement of Young.s Double


https://dl.doubtnut.com/l/_zN07KNwsvkWp
https://dl.doubtnut.com/l/_CjCKIu9RRdl9

Slit Experiment

d¥f s, 0

SCreen

If the distance d is varied ,then indentify the

correct statement

A. The angular width does not change

B.The fringe width changes in inverse

proportion

C. The position of all minima change

D. The positions of all minima change


https://dl.doubtnut.com/l/_CjCKIu9RRdl9

Answer: B::D

o Watch Video Solution

3. The figure shows a schematic diagram
showing the arrangement of Young.s Double

Slit Experiment

LI |
d¥f s, 0

SCTEEN

If the distance D is varied , then choose the

correct statement (s)


https://dl.doubtnut.com/l/_CjCKIu9RRdl9
https://dl.doubtnut.com/l/_PEUt28CaF6gY

A. The angular fringe width does not change

B.The fringe width changes in direct

proportion

C. The change in fringe width is same for all

wavelengths

D. The position of central maxima remains

unchanged

Answer: A::B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_PEUt28CaF6gY
https://dl.doubtnut.com/l/_Veaz0vpPhSl5

4. The figure shows a schematic diagram
showing the arrangement of Young.s Double

Slit Experiment

L, AP L R
d¥f s, o

SCFEEN

Identify the correct statement (s) if the source

slit S moved closer to 57159 i.e the distance |

decreases

A. nothing happens to fringe pattern

B. fringe pattern may gets less sharp


https://dl.doubtnut.com/l/_Veaz0vpPhSl5

C. fringe width remains unchanged

D. fringe pattern may disappear

Answer: B::C::D

o Watch Video Solution

ADDITIONAL PRACTICE EXERCISE (LEVEL - 1l )
LECTURE SHEET (ADVANCED ) (Linked

Comprehension Type Questions)

1. In Young's double slit experiment the point

source is placed slightly off the central axis as


https://dl.doubtnut.com/l/_Veaz0vpPhSl5
https://dl.doubtnut.com/l/_SoE1ZPpqSovp

shown in figure. The plane of slits (.57, S5) and
screen are separated by a distance of 2m. The
separation between the slits is 10 mm. The
position of the slit above the axis is Tmm. if the
wavelength A\ = 4000A in the above

arrangement

The thickness of the film in the above case is

A. 0.8 mm

B.0.04 mm


https://dl.doubtnut.com/l/_SoE1ZPpqSovp

C.0.035 mm

D. 0.045 mm

Answer: C

o Watch Video Solution

2. In Young's double slit experiment the point
source is placed slightly off the central axis as
shown in figure. The plane of slits (.57, S5) and
screen are separated by a distance of 2m. The

separation between the slits is 10 mm. The


https://dl.doubtnut.com/l/_SoE1ZPpqSovp
https://dl.doubtnut.com/l/_LGKkhYEXrAIw

position of the slit above the axis is Tmm. if the
wavelength X\ = 4000A in the above

arrangement

The thickness of the film in the above case is

A. Sito P such that
[SSl + SlP(,u — l)t] — [SSQ + S2P] =0
B. S5 to P such that

[552 + SoP + (,u — l)t] — [SSl + Slp] =0


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

C. 5 to P such that
D. S to P such that

Answer: A

o Watch Video Solution

3. In Young's double slit experiment the point
source is placed slightly off the central axis as

shown in figure. The plane of slits (.51, Ss) and


https://dl.doubtnut.com/l/_LGKkhYEXrAIw
https://dl.doubtnut.com/l/_2hzcIr506F8A

screen are separated by a distance of 2m. The
separation between the slits is 10 mm. The
position of the slit above the axis is Tmm. if the
wavelength X\ = 4000A in the above

arrangement

S /
dp=Lrm I_ 1_1”’_., I Strim

I 1t e i
5,

I i -

The thickness of the film in the above case is

A. 0.035 mm

B.0.45 mm

C.0.060 mm


https://dl.doubtnut.com/l/_2hzcIr506F8A

D. 0.070 mm

Answer: D

o Watch Video Solution

ADDITIONAL PRACTICE EXERCISE (LEVEL - 1l )
LECTURE SHEET (ADVANCED ) (Matrix Matching

Type Questions)

1. 51 and Sy in List | represent coherent point
sources, S represents a point source A =

wavelength of light emitted by the sources.


https://dl.doubtnut.com/l/_2hzcIr506F8A
https://dl.doubtnut.com/l/_BSAaZB84ueOV

Fringe pattern is observed on the screen.
Exclude the position of source while detecting

the fringe pattern.

Column - [ Colwina - 11

A) Wﬂm p)  Number of mazima =2

and number of minima = ]

B) ‘. ) Number of maxima = 2
a7

{eylisdeicad) and number of minima = 4

C) ! r} Number of maxima = 4

and number of minima = 4

H L Screen

o woran R §)  Number of maxima = 2 and
et
7

nuniber of minima = 2

° Watch Video Solution

ADDITIONAL PRACTICE EXERCISE (LEVEL - 1l )

LECTURE SHEET (ADVANCED ) (Integer Type



https://dl.doubtnut.com/l/_BSAaZB84ueOV

1. Two coherent sources are placed 0.9 mm
apart and the fringes are observed one metre
away. If it produces the second dark fringe at a
distance of 10 mm from the central fringe. The
wavelength of monochromatic light s

T X 10_4cm, What is the value of x ?

° Watch Video Solution



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

2. A YDSE is performed in a medium of
refractive index 4/3, A light of 600 nm
wavelength is falling on the slits having 045
nm separation . The lower slit S5 is covered b a
thin glass plate of thickness 104 mm and
refractive index 1.5. The interference pattern is
observed on a screen placed 1.5 m from the slits
as shown in figure. (All the wavelengths in this
problem are for the given medium of refractive

index 4 /3, ignore absorption.)


https://dl.doubtnut.com/l/_MA975vRXq1BA

Now, if 600 nm, find the wavelength of the ligth

that forms maximum exactly at point O.

o Watch Video Solution

3. Two transparent slabs having equal thickness

0.45 mm and refractive indices 140 and 142 are


https://dl.doubtnut.com/l/_MA975vRXq1BA
https://dl.doubtnut.com/l/_zRu3xq6m28JG

pasted on the two slits of a double slit
apparatus. The separation of slits equals Tmm.
Wavelength of light used equals 600 nm. The
screen Is placed at a distance Tm from the
plane of the slits. The central maxima from the

centre of the screen is [in mm]

o Watch Video Solution

ADDITIONAL PRACTICE PRACTICE SHEET

(ADVANCED ) Straight Objective Type Questions)



https://dl.doubtnut.com/l/_zRu3xq6m28JG

1. For what distance is ray optics a good

approximation when the aperture is 4 mm wide

and the wavelength is 500 nm?

A.32 m

B.69 m

C.16'm

D.8 m

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_Xml6Yt3epMdt

2. An unpolarized light with intensity 21, is
passed through a polaroid. The resultant

intensity of the transmitted light will be

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_UiwP6RSImPTo

3. Refractive index of material is equal to the

tangent of polrasing angle. It is called

A. Brewster.s law

B. Lamber.s law

C. Malus. alw

D. Bragg.s law

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_lpPMnOlB3ON0

4. Two nicols are oriented with then principal
planes making an anlge of 60°. The percentage
of incident unpolarized light which passes
through the system is:

A.0.5

B.1

C.12.5%

D.37.5 %

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_JIvOIhe0lEv5

5.When the angle of incidence on a material is
60°, the reflected light is completely polarized.
The velocity of the refracted ray inside the
material is: (in ms_l).
A.3 x 108
3
B. — x 10°
V2

C./3 x 10°

D.0.5 x 10°

Answer: C


https://dl.doubtnut.com/l/_JIvOIhe0lEv5
https://dl.doubtnut.com/l/_uwkat8Ufelhp

o Watch Video Solution

6. A parallel monochromatic beam of light is
incident normally on a narrow slit. A diffraction
pattern is formed on a screen placed
perpendicular to the direction of incident
beam. At the first maximum of the diffraction
pattern the phase difference between the rays

coming from the edges of the slit is:

A.O

B.7m /2


https://dl.doubtnut.com/l/_uwkat8Ufelhp
https://dl.doubtnut.com/l/_M8MkG8fxEkaM

D. 2w

Answer: D

o Watch Video Solution

7. A slit 5cm wide is irradiated normally with
microwaves of wavelength 1cm. Then the
angular spread of the central maxima on either

side of the incident light is nearly

A. 1/5 radian


https://dl.doubtnut.com/l/_M8MkG8fxEkaM
https://dl.doubtnut.com/l/_v6NJgXCqVZHg

B. 4 radian

C. 5 radian

D. 6 radian

Answer: A

o Watch Video Solution

8. A narrow slit of width 1 mm is illuminated by
monochromatic light of wavelength 600 nm.
The distance between the first minima on

either side of a screen at a distance of 2 m is


https://dl.doubtnut.com/l/_v6NJgXCqVZHg
https://dl.doubtnut.com/l/_PpIWxWkmiWLb

A.1.2cm

B.1.2cm

C.2.4cm

D.2.4 cm

Answer: D

o Watch Video Solution

9. Abeam of unpolarised light passes through a
tourmaline crystal A and then it passes through

a second tourmaline crystal B oriented so that


https://dl.doubtnut.com/l/_PpIWxWkmiWLb
https://dl.doubtnut.com/l/_o6jyXy0y8GV1

its principal plane is parallel to that of A. The
intensity of emergent light is I;. Now B is
rotated by 45° about the ray. The emergent

light will have intensity

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_o6jyXy0y8GV1

10. Two polaroid's are oriented with their
planes perpendicular to incident light and
transmission axis making an angle of 30° with
each other. What fraction of incident

unpolarized light transmitted?

A1
B.1/2
C.1/4

D.1/16

Answer: C



https://dl.doubtnut.com/l/_6oLogqQqKzQu

\ o Watch Video Solution

11. The true statements regarding refractive
index of a material are

(A) it depends on the nature of the material (B)
it increases with temperature

(C) it decreases with increases in wavelength
(D) it is inversely proportional to velocity of

light in the medium

A.ACD

B.B,C,D


https://dl.doubtnut.com/l/_6oLogqQqKzQu
https://dl.doubtnut.com/l/_bRF5pe8t7q33

C.AB,D

D. AB,C

Answer: A

o Watch Video Solution

12.If 'b' represents the size of object interacting
with light L represents the distance between

object and screen X is the wavelength of light


https://dl.doubtnut.com/l/_bRF5pe8t7q33
https://dl.doubtnut.com/l/_b3BSKUP1DFtM

then, match the following lists.

Colamn - 1

a) Fraunhoffer diffraction
b) Fresnel diffraction

¢) Geometrical optics

Ya—d boe cof-
3Na—e, bod cof

(t';ilmnn - bt
d) —Lxﬂ
b
@) 1-sz«l
f) %C>>l
2Ya—e b—of, c—ad

4) a1, b_l--> e, c—=d

° Watch Video Solution

1. A plane wave that falls on a barrier

containing small circular opening of dimension

d. What can be said about the behaviour of the

wave if ()X < < d, (i) A = d, (ii9)A > > d


https://dl.doubtnut.com/l/_b3BSKUP1DFtM
https://dl.doubtnut.com/l/_CgZhyDrWl0cB

o Watch Video Solution

2. An obstacle such as a telephone pole can
cast a clear shadow in the light from a distant
source. No such effect is noticed for the sound

from a distant car horn. Why?

o Watch Video Solution

3. Two coherent sources emit light waves which
superimpose at a point where these can be

expressed as


https://dl.doubtnut.com/l/_CgZhyDrWl0cB
https://dl.doubtnut.com/l/_Jw0jAYW24mXt
https://dl.doubtnut.com/l/_hNjJJbCj7Rz7

E, = Eysin(wt + 7 /4)

E, = 2Esin(wt — 7 /4)

Here, F/; and E, are the electric field strenghts
of the two waves at the given point.

If |1 is the intensity of wave expressed by field

strenght E4, find the resultant intensity

o Watch Video Solution

4. A beam of light consisting of two
wavelength, 650 nm and 520 nm, is used to
obtain interference fringes in a Young's double

- slit experiment. Find the distance of the third


https://dl.doubtnut.com/l/_hNjJJbCj7Rz7
https://dl.doubtnut.com/l/_iNS4xLjCmS7j

bright fringe on the screen from the central

maximum for wavelengths 650 nm.

O Watch Video Solution

5. Maximum intensity in YDSE is I,. Find the
intensity at a
point on the screen where

(@) The phase difference between the two

s
interfering beams is 3

A
(b) the path difference between them is T

O Watch Video Solution



https://dl.doubtnut.com/l/_iNS4xLjCmS7j
https://dl.doubtnut.com/l/_T8SXUVZUngOB

6. Two coherent sources are 0.15 mm apart and
fringes are observed at 1 m away with
monochromatic light of wavelength 6000A.
Find (a) the fringe width in air, (b) the fringe

width in a liquid of refractive index 5/2.

o Watch Video Solution

7. Two coherent sources are 0.2 mm apart and
the fringes are observed on a screen 80cm

away. It is found that with a certain


https://dl.doubtnut.com/l/_T8SXUVZUngOB
https://dl.doubtnut.com/l/_ZDoup9p611Lp
https://dl.doubtnut.com/l/_1oM73hf3txke

monochromatic source of light, the fifth bright
fringe is situated at a distance of 12 mm from
the central fringe. Calculate the wavelength of

light.

o Watch Video Solution

8. Bichromatic light is used in YDSE having
wavelengths A; = 400nm and Ay = 700nm
Find minimum order of A; which overlaps with

A2

O Watch Video Solution



https://dl.doubtnut.com/l/_1oM73hf3txke
https://dl.doubtnut.com/l/_XtRGLeTw1tc9

9. Young's double slit experiment is carried out
using microwaves of

wavelength A = 3cm. Distance between the
slits is d = 5¢m and the distance

between the plane of slits and the screen is
D = 100cm.

(a) Find total number of maxima and

(b) their positions on the screen.

o Watch Video Solution



https://dl.doubtnut.com/l/_XtRGLeTw1tc9
https://dl.doubtnut.com/l/_DLIjW3LyqQUH

10. In YDSE, the two slits are separated by 0.1
mm and they are

0.5 m from the screen. The wavelength of light
used is 5000 A. Find the distance

between 7th maxima and 11 th minima on the

upper side of screen.

o Watch Video Solution

1. An interference is observed due to two
coherent sources S; placed at origin and S5

placed at (0,3),0). Here, lambda is the


https://dl.doubtnut.com/l/_vkkCli75ljLW
https://dl.doubtnut.com/l/_0hMypeXttV5A

wavelength of the sources. A detector D is
moved along the positive x-axis. Find x-
coordinates on the x-axis (excluding
x = 0 and x = oo0) where maximum intensity

is observed.

o Watch Video Solution

12. Two coherent fight sources A and B with
separation 2\ are placed on the x-axis symme-
trically about the origion. They emit light of

wavelength A. Obtain the positions of maxima


https://dl.doubtnut.com/l/_0hMypeXttV5A
https://dl.doubtnut.com/l/_GaJG9kAOIunN

on a circle of large radius, lying in the x-y plane

and with centre at the origion.

o Watch Video Solution

13. A thin sheet of glass (u = 1.520) is
introduced normally in the path of one of the
two interfering waves. The central bright fringe
is observed to shift to position originally
occupied by the ffth bright fringe. If
A = 5890A. Find the thickness of the glass

sheet.

a .


https://dl.doubtnut.com/l/_GaJG9kAOIunN
https://dl.doubtnut.com/l/_5I7A72XdAyhj

| = Vvvatch viaeo solution |

14. A double - slit apparatus is immersed in a
liquid of refractive index 1.33 it has slit
separation of Tmm and distance between the
plane of slits and screen 1.33 m the slits are
illuminated by a parallel beam of light whose
wavelength in air is 800 nm.

(1) Calculate the fringe width.

(ii) One of the slits of apparatus is covered by a
thin glass sheet of refractive index 1.53 Find
the smallest thickness of the sheet to bring the

adjacent minima on the axis.


https://dl.doubtnut.com/l/_5I7A72XdAyhj
https://dl.doubtnut.com/l/_lkToZF5AxEcz

o Watch Video Solution

15. Light of wavelengthA = 500nm falls on two
narrow slits placed a distance d = 50 x 10~*
cm

apart, at an angle ¢ = 30° relative to the slits
as shown in figure. On the lower slit a
transparent slab of thickness 01 mm and

3

refractive index 3 is placed. The interference

pattern is observed at a distance D=2m from

the slits. Then, calculate


https://dl.doubtnut.com/l/_lkToZF5AxEcz
https://dl.doubtnut.com/l/_StIzDMVdk9OU

(a) position of the central maxima.
(b) the order of maxima at point C of screen .
(c)how many fringes will pass C, if we remove

the transparent slab from the lower slit?

° Watch Video Solution



https://dl.doubtnut.com/l/_StIzDMVdk9OU

16. A thin film is illuminated by wavelength 600
nm in free space at nearly normal incidence.
Calculate the minimum thickness of a thin film (
@ = 3/2 ) that results in constructive

interference in the reflected light.

o Watch Video Solution

17. A screen is placed 50 cm from a single slit
which is illuminated with light of wavelength

6000 A... If the distance between the first and


https://dl.doubtnut.com/l/_yyDezRQXIgpt
https://dl.doubtnut.com/l/_4J9NcA70G3P2

third minima in the diffraction pattern is 3.0

mm. The width of the slit is

O Watch Video Solution

18. In a single slit diffraction experiment first
minima for A; = 660nm coincides with first

maxima for wavelength A,. Calculate the value

of AQ.

o Watch Video Solution



https://dl.doubtnut.com/l/_4J9NcA70G3P2
https://dl.doubtnut.com/l/_fDtqohYGHj20

19. For what distance is ray optics a good
approximation when the aperture is 3 mm wide

and the wavelength is 500 nm?

o Watch Video Solution

20. 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

° Watch Video Solution



https://dl.doubtnut.com/l/_kshcLiYxFWsI
https://dl.doubtnut.com/l/_oVUZiwuvpbKn

21. A microscope has objective of aperture 8mm
and focal length 2.5¢m. Estimate its resolving

power. Given A = 5500A.

o Watch Video Solution

22. Light of wavelength 589 nm is used to view
an object under a microscope. The aperature of
the objective has a diameter of 0.900cm. Find

The limiting angle of resolution.

° Watch Video Solution



https://dl.doubtnut.com/l/_jeN1YawFtLrN
https://dl.doubtnut.com/l/_qiOHhqIY5pEH

23. The objective of a microscope has a focal
length of 1 cm and diameter 0.5 cm. Using light
of 6000 A, is it possible to resolve the two point

objects if they are separated by a distance of

10 %m ?

o Watch Video Solution

24. When light of a certain wavelength is
incident on a plane surface of a material at a

glancing angle 30°, the reflected light is found


https://dl.doubtnut.com/l/_FRxd5YrpBHlg
https://dl.doubtnut.com/l/_iWmmVtszUOdy

to be completely plane polarized Determine

Angle of refraction.

o Watch Video Solution

25. Unpolarized light falls on two polarizing
sheets placed one on top of the other. What
must be the angle between the characteristic
directions of the sheets if the intensity of the
final transmitted light is one - third the
maximum intensity of the first transmitted

beam

a .


https://dl.doubtnut.com/l/_iWmmVtszUOdy
https://dl.doubtnut.com/l/_f2IYX7SmMTX8

| = Vvvailch viaeo osolution |

26. A circular beam of light of diameter (width)
falls on a plane surface of glass. The angle of
incidence is ., angle of refraction is .r. and
refractive index of glass is u. Then the diameter

of the refracted beam d. is.......

o Watch Video Solution

27. Two polaroid's are oriented with their

planes perpendicular to incident light and


https://dl.doubtnut.com/l/_f2IYX7SmMTX8
https://dl.doubtnut.com/l/_hqOv6fFPWpYW
https://dl.doubtnut.com/l/_NKTSYbQeGiDI

transmission axis making an angle of 30° with
each other. What fraction of incident

unpolarized light transmitted?

° Watch Video Solution

EXERCISE (LONG ANSWER QUESTIONS

(INTERFERENCE))

1. Describe Young's double slit experiment to
produce interference pattern due to a
monochromatic source of light. Deduce the

expression for the fringe width.


https://dl.doubtnut.com/l/_NKTSYbQeGiDI
https://dl.doubtnut.com/l/_q2Yfb8oYHgMO

o Watch Video Solution

2. If one of the slits in Young's double slit
experiment is fully closed, the new pattern has -

----------- central maximum in angular size.

° Watch Video Solution

3. What are coherent sources? How are they

realized in practice?

° Watch Video Solution



https://dl.doubtnut.com/l/_q2Yfb8oYHgMO
https://dl.doubtnut.com/l/_blkq0wLGpC5u
https://dl.doubtnut.com/l/_4viDb39kSvQG

4. Derive an expression for the resultant
intensity when two coherent beams of light are

superposed for two slits of equal intensity.

o Watch Video Solution

EXERCISE (LONG ANSWER QUESTIONS

(DIFFRACTION))

1. Describe and explain the Fraunhoffer

diffraction pattern obtained with narrow slit


https://dl.doubtnut.com/l/_4viDb39kSvQG
https://dl.doubtnut.com/l/_3RAuaDw5hNKQ
https://dl.doubtnut.com/l/_e4BJWxikQlNq

and illuminated by parallel beam of

monochromatic light.

° Watch Video Solution

EXERCISE (LONG ANSWER QUESTIONS

(POLARIZATION))

1. What is polarized light. Explain how plane
polarized light is obtained by reflection and

refraction.

o Watch Video Solution



https://dl.doubtnut.com/l/_e4BJWxikQlNq
https://dl.doubtnut.com/l/_13ZxN9YdrK9A

EXERCISE (SHORT ANSWER QUESTIONS

(INTERFERENCE))

1. Interference pattern can not be obtained
when two different sources of same wavelength

are used. Why?

° Watch Video Solution

2. State one condition for obtaining a sustained

interference of light.

° Watch Video Solution



https://dl.doubtnut.com/l/_QsjkXdEvO0hs
https://dl.doubtnut.com/l/_HYcXuNhQrW7s

3. Explain optical path in denser medium

o Watch Video Solution

4. Write the applications of interference.

o Watch Video Solution

EXERCISE (SHORT ANSWER QUESTIONS

(DIFFRACTION))



https://dl.doubtnut.com/l/_HYcXuNhQrW7s
https://dl.doubtnut.com/l/_tOrrp7LWcFtj
https://dl.doubtnut.com/l/_inqFHlz4agK2

1. Do sound waves exhibit diffraction? Give

reason to your answer?

o Watch Video Solution

2. Write about the main features in which

Fraunhoffer and Fresnel approaches of

diffraction differ?

o Watch Video Solution



https://dl.doubtnut.com/l/_CjVGARZpN01E
https://dl.doubtnut.com/l/_batSCaEFNw4a

3. Mention the applications of diffraction.

o Watch Video Solution

4. Radio waves diffract more easily than visible

light waves. Give reason.

o Watch Video Solution

5. Draw the intensity patten for single slit

diffraction and double slit interference. Hence ,


https://dl.doubtnut.com/l/_OUysaXmSYwF6
https://dl.doubtnut.com/l/_jb5P1Q1eJWBs
https://dl.doubtnut.com/l/_wHFUF6JmBNtc

state two differences between interference and

diffraction patterns.

° Watch Video Solution

6. Define diffraction phenomenon of light. What

are its type.

° Watch Video Solution

7.What are the Fresnel's half period zones?

° Watch Video Solution



https://dl.doubtnut.com/l/_wHFUF6JmBNtc
https://dl.doubtnut.com/l/_cE9mj1yMzHvP
https://dl.doubtnut.com/l/_P6J0W64PriAp

8. Define magnifying power and resolving

power of a telescope.

o Watch Video Solution

9. Distinguish between geometric and physical

(wave) approximations of light.

° Watch Video Solution



https://dl.doubtnut.com/l/_P6J0W64PriAp
https://dl.doubtnut.com/l/_0sth5016PLWF
https://dl.doubtnut.com/l/_d49kTn6wLHVN

EXERCISE (SHORT ANSWER QUESTIONS

(POLARIZATION))

1. What is polarized light. Explain how plane
polarized light is obtained by reflection and

refraction.

° Watch Video Solution

2. What is meant by refraction of light?

o Watch Video Solution



https://dl.doubtnut.com/l/_7rmZ08QYo766
https://dl.doubtnut.com/l/_gskHHRosRBfI
https://dl.doubtnut.com/l/_UVTzT6IvvQzQ

3. What are the applications of polarization of

light?

o Watch Video Solution

4. If o is the critical angle and 6p is the
polarizing angle for a transparent medium,

show that sinf- = cot fp

o Watch Video Solution



https://dl.doubtnut.com/l/_UVTzT6IvvQzQ
https://dl.doubtnut.com/l/_vURKg67cr89H

5. When a ray of ordinary light is incident on
the surface of separation of two media at
polarizing angle, show with the help of a
labelled diagram that reflected ray and the
refracted ray are mutually perpendicular to

each other.

O Watch Video Solution

6. State and explain law of Malus.

° Watch Video Solution



https://dl.doubtnut.com/l/_XiGhtufimHqf
https://dl.doubtnut.com/l/_xl3W5dkP388n

7.State polarizer and analyser.

o Watch Video Solution

8. Explain polarization by scattering.

° Watch Video Solution

9. Write the effect of analyser on polarized

light.

o Watch Video Solution



https://dl.doubtnut.com/l/_wvQ2PYJ3pepA
https://dl.doubtnut.com/l/_lbluPXdlq57Y
https://dl.doubtnut.com/l/_8ywJkkIhuFy5

EXERCISE (VERY SHORT ANSWER QUESTIONS

(INTERFERENCE))

1. If we move from first order to second order
bright in YDSE, how does the path difference
change. Does it increase or decrease? If so, how

much in terms of wavelength \?

° Watch Video Solution



https://dl.doubtnut.com/l/_8ywJkkIhuFy5
https://dl.doubtnut.com/l/_hBPbVtQJcUKc

2. How does the spacing between fringes in
Young's double slit experiment change. (a) if
the slit separation is increased? (b) if the colour

of the light is changed from red to blue?

o Watch Video Solution

3. A Young's double slit experiment is

performed with white light.

° Watch Video Solution



https://dl.doubtnut.com/l/_w0Wk3IaqZp3D
https://dl.doubtnut.com/l/_Al0iovQ7ZJwU
https://dl.doubtnut.com/l/_bHLwtIomk7GS

4. Two waves of same frequency have
amplitudes A and 2A. They interfere at a point
where their phase difference is 60°. What is the

resultant amplitude?

O Watch Video Solution

5. Can Young's double slit experiment be
conducted with sound? How can we carry out

this experiment?

o Watch Video Solution



https://dl.doubtnut.com/l/_bHLwtIomk7GS
https://dl.doubtnut.com/l/_NPpA2Qh9q6cn
https://dl.doubtnut.com/l/_Q86BGnMk7qmK

6. The maximum intensity at bright fringe is 4
times that of either wave. Does this violate

energy conservation? If not, why?

o Watch Video Solution

7. Can the head lights of a distant car produce
interference pattern? If so, how it is observed?

If not, why?

° Watch Video Solution



https://dl.doubtnut.com/l/_Q86BGnMk7qmK
https://dl.doubtnut.com/l/_w3WUFPY37fbl

8. Abeam of light consisting of two wavelength,
650 nm and 520 nm, is used to obtain
interference fringes in a Young's double - slit
experiment. Find the distance of the third
bright fringe on the screen from the central

maximum for wavelengths 650 nm.

o Watch Video Solution

9. What is the law of conservation of energy?

o Watch Video Solution



https://dl.doubtnut.com/l/_yIPs7EyI5Nsk
https://dl.doubtnut.com/l/_9cMJ5mH0KPFm

10. What are coherent sources? How are they

realized in practice?

o Watch Video Solution

11. On reflection of light wave from rarer
medium. What is the effect on its (a) path

difference (b) phase.

o Watch Video Solution



https://dl.doubtnut.com/l/_lZwEiMZLBkaK
https://dl.doubtnut.com/l/_i0qYvkGG0mZY

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

interference pattern is observed because

o Watch Video Solution

13. Why are parallel slits preferable to the pin
holes that Young used in demonstrating

interference?

° Watch Video Solution



https://dl.doubtnut.com/l/_fN1H3pGzOoxB
https://dl.doubtnut.com/l/_xb3fzAgsHmKZ
https://dl.doubtnut.com/l/_dIvGo8IK17XA

14. Is it necessary to have two waves of equal
intensity to study interfrence pattern? Will
there be an effect on clarity if the waves have

unequal intensity?

O Watch Video Solution

15. In Young's double -slit experiment, why do
we use mono chromatic light ? If while light is

used, how would the pattern change ?

° Watch Video Solution



https://dl.doubtnut.com/l/_dIvGo8IK17XA
https://dl.doubtnut.com/l/_I2lNx4BlUi9S
https://dl.doubtnut.com/l/_cPvitMLcZUFM

16. What change in interference pattern takes
place in Young's double slit experiment (a) if
the experiment is performed under water
instead of air and (b) if one of the slits is

covered with a transparent sheet?

O Watch Video Solution

17. State the principle of superposition of

waves.

° Watch Video Solution



https://dl.doubtnut.com/l/_cPvitMLcZUFM
https://dl.doubtnut.com/l/_O8yi5vTBaEB9

18. For the sustained interference of light, the

necessary condition is that the two sources

should-

o Watch Video Solution

19. When a thin metal plate is placed in the

path of one of the interfering beams of light

o Watch Video Solution



https://dl.doubtnut.com/l/_IrIrJCVGVTQn
https://dl.doubtnut.com/l/_7nVM775RNog8

20. What is resultant intensity at a point due to
two identical sources of each of intensity I, (a)
If the sources are coherent (b) Sources are

incoherent

O Watch Video Solution

21. What can you say about the motion of an
object if its speed- time graph is a straight line

parallel to the time axis?

° Watch Video Solution



https://dl.doubtnut.com/l/_V50vFvdHXPTY
https://dl.doubtnut.com/l/_UMxh4KCXybgr

22. Write the difference between coherent and

incoherent waves.

o Watch Video Solution

23. The initial phase difference between two
coherent waves ism . What type of fringe occur

at centre of the screen in YDSE.

o Watch Video Solution



https://dl.doubtnut.com/l/_ZQlIMR4YEZx5
https://dl.doubtnut.com/l/_1laSa2qcgE5c

EXERCISE (VERY SHORT ANSWER QUESTIONS

(DIFFRACTION))

1. Can diffraction be without interference? Can

interference be without diffraction?

° Watch Video Solution

2.1n a single slit diffraction pattem

o Watch Video Solution



https://dl.doubtnut.com/l/_gPX2DEU5oEhh
https://dl.doubtnut.com/l/_6TIrUmr0452k

3.In a single slit diffraction pattem

o Watch Video Solution

4. In single slit diffraction what is the effect of

increasing the slit width

o Watch Video Solution

5. Describe what happens to a Fraunhoffer

single slit diffraction pattern, if (a) the whole


https://dl.doubtnut.com/l/_7qAL2miQOLgS
https://dl.doubtnut.com/l/_2DzyfkarNJJi
https://dl.doubtnut.com/l/_46P3RpyaXSzO

apparatus is immersed in water (b) red light is

replaced by blue light?

o Watch Video Solution

6. Would interference and diffraction effects
stil be observed if light waves were

longitudinal instead transverse?

o Watch Video Solution



https://dl.doubtnut.com/l/_46P3RpyaXSzO
https://dl.doubtnut.com/l/_vque2L7uCs5E

7. Young's double slit experiment is known for
interference. Is it also a diffraction experiment?

If yes, why?

o Watch Video Solution

8. What is resolution and limit of resolution?

o Watch Video Solution

9. What is resolving power?

| & |


https://dl.doubtnut.com/l/_taSNVhIPRVls
https://dl.doubtnut.com/l/_QY6iqXhLlEs5
https://dl.doubtnut.com/l/_7MXjKRTbXL5u

[ & Watch Video Solution ]

10. Write the value of limit of resolution of

human eye.

° Watch Video Solution

1. What is the effect of wavelength on
magnifying power and resolving power in a

telescope?

o Watch Video Solution



https://dl.doubtnut.com/l/_7MXjKRTbXL5u
https://dl.doubtnut.com/l/_FgeGv66Mn5GH
https://dl.doubtnut.com/l/_z9SD05x0zWLz

12. In a single-slit diffraction experiment, the
width of the slit double the original width. How
does this affect the size and of the central

diffraction band ?

° Watch Video Solution

EXERCISE (VERY SHORT ANSWER QUESTIONS

(POLARIZATION))

1. How can the nutrient requirements of a plant

be determined?


https://dl.doubtnut.com/l/_oRqhJHxgjRPM
https://dl.doubtnut.com/l/_h1il1CIcPGDv

o Watch Video Solution

2. When the intensity of light is low during

night the light is detected by

o Watch Video Solution

3. Arrange the intensities of the transmitted
light in their increasing order of magnitudes
when they are passed through a system of two
polarisers

(A) When incident light is unpolarised and of


https://dl.doubtnut.com/l/_h1il1CIcPGDv
https://dl.doubtnut.com/l/_O6wCCvBaMieI
https://dl.doubtnut.com/l/_xtpB5cdu9jSP

intensity | and the angle between the polarisers
is 30°

(B) When incident light is polarised of intensity
21 and the angle between the polarisers is 45°
(C ) When polarised light of intensity 41 is
incident and the angle between the polarisers
is 90°

(D) When incident light is unpolarised and of
intensity 31 and the angle between the

polarisers is 30°

o Watch Video Solution



https://dl.doubtnut.com/l/_xtpB5cdu9jSP

4. It is well established that sound, like light,
shows interference and diffraction effects. Does
this also imply that sound like light will show

polarization?

o Watch Video Solution

5. What is O-ray and E-ray?

o Watch Video Solution



https://dl.doubtnut.com/l/_cyZCi1nZnHEY
https://dl.doubtnut.com/l/_AbsVKQiVRhOW

6. State the plane of polarization.

o Watch Video Solution

7.What is an optics axis in a crystal?

o Watch Video Solution

8. If a polarizer is placed in front of each slit,
what changes be observed in the interference

fringes (a) when the two polarizing axes are


https://dl.doubtnut.com/l/_ZJQ0YML19R2I
https://dl.doubtnut.com/l/_hndsHl6SWpn7
https://dl.doubtnut.com/l/_WHCwhRLiIFYU

parallel? (b) when the two polarizing axes are

perpendicular?

° Watch Video Solution

PROBLEMS (LEVEL - )

1. The optical vectors of two interfering light

waves are E; = 2sinwt and
. 7.‘- .
Ey, = 5sm(wt + 5) . Find the resultant

amplitude.

o Watch Video Solution



https://dl.doubtnut.com/l/_WHCwhRLiIFYU
https://dl.doubtnut.com/l/_ZEp2ggWsblg7

2.In Young.s double slit experiment, blue-green
light of wavelength 500nm is used. The slits are
1.20mm apart, and the viewing screen is 5.40m

away from the slits. What is the fringe width.

o Watch Video Solution

3.In Young's interference experiment in a large
ripple tank, the vibrating sources are in phase
and 120mm apart, the distance between

adjacent maxima measured 2.00m away is


https://dl.doubtnut.com/l/_ZEp2ggWsblg7
https://dl.doubtnut.com/l/_S53Nyte1LHBj
https://dl.doubtnut.com/l/_Julkm8Tm8hGX

180mm. If the speed of the ripples is 54 cm/s,

calculate the frequency of the vibrating source.

O Watch Video Solution

4. In a double slit experiment, the slit
separation is 0.2 cm and the slit to screen
distance is 100cm. Find the positions of the
third order minima, if wavelength of the source

is 500 nm.

O Watch Video Solution



https://dl.doubtnut.com/l/_Julkm8Tm8hGX
https://dl.doubtnut.com/l/_mkZoeXCYijt0
https://dl.doubtnut.com/l/_RkmZRVECx226

5.In a double slit interference experiment, the
separation between the slits is 1.0 mm, the
wavelength of light used is 5.0210 " m and
the distance of the screen from the slits is 1.0
m. (a) Find the distance of the centre of the
first minimum from the centre of the central
maximum. (b) How many bright fringes are

formed in one centimeter width on the screen ?

o Watch Video Solution



https://dl.doubtnut.com/l/_RkmZRVECx226

6. In a twos-slit interference pattern, the
maximum intensity is /.

(@) At a point in the pattern where the phase
difference between the waves from the two
slits is 60°, what is the intensity?

(b) What is the path difference for 480nm light
from the two slits at a point where the phase

angle is 60°?

o Watch Video Solution



https://dl.doubtnut.com/l/_slTPS0je7Uvj

7. () Why are coherent sources necessary to
produce a sustained interference pattern ?

(b) In Young's double slit experiment using
monochromatic light of wavelength A, the
intensity of light at a point on the screen where
path difference is A, is K units. Find out the
intensity of light at a point where path

differenceis A /3.

o Watch Video Solution



https://dl.doubtnut.com/l/_A6LaUJEpAAAF

8. In a double slit arrangement, the slits are
separated by a distance equal to 100 times the
wavelength of the light passing through the
slits. (a) What is the angular separation in
radian between the central maximum and an
adjacent maximum? (b) What is the distance
between these maxima on a screen 50.0 cm

from the slits?

o Watch Video Solution



https://dl.doubtnut.com/l/_MHyc9VplWhud

9. In Young's double slit experiment distance
between two sources is 0.1 mm. The distance of
screen from the source is 20 cm. Wavelength of
light used is 5460 A... The angular position of

the first dark fringe is

o Watch Video Solution

10. A slit of width d is placed in front of a | ens
of focal length 0.5m and is illuminated normally
with light of wavelength 5.89 x 10~ "m. The

first diffraction minima on either side of the


https://dl.doubtnut.com/l/_nQYmD89UUGgq
https://dl.doubtnut.com/l/_bfvwRY4YnXHA

central diffraction maximum are separated by

2x 10 %m . The width d of the slit is

o Watch Video Solution

11. Light of wavelength 6000 A is incident of a
narrow slit. The screen is placed 2 m away from
the slit. If the first minima lie 5 mm on either

side of the central maximum, calculate the slit

width.

O Watch Video Solution



https://dl.doubtnut.com/l/_bfvwRY4YnXHA
https://dl.doubtnut.com/l/_igCIXidYK7jf

12. A slit of width d is placed in front of a | ens
of focal length 0.5m and is illuminated normally
with light of wavelength 5.89 x 10~ “m. The
first diffraction minima on either side of the
central diffraction maximum are separated by

2x 10 %m . The width d of the slit is

o Watch Video Solution



https://dl.doubtnut.com/l/_igCIXidYK7jf
https://dl.doubtnut.com/l/_6r2tse6yUCBb

13. Light of wavelength 5000A is diffracted by a
slit. In diffraction pattern fifth minimum is at a
distance of 5 mm from central maximum. If the
distance between the screen and the slit is im.

Find the slit width.

o Watch Video Solution

14. Find the half angular width of the central
bright maximum in the fraunhofer diffraction

pattern of a slit of width 12 x 10~ °cm when


https://dl.doubtnut.com/l/_lGpr0dQENQxD
https://dl.doubtnut.com/l/_S8rYKiDufNpI

the slit is illuminated by monochromatic light

of wavelength 6000 A.

O Watch Video Solution

15. In a Fraunhoffer diffraction experiment at a
single slit using light of wavelength 400 nm,
the first minimum is formed at an angle of 30°
Then the direction 6 of the first secondary

maximum is

O Watch Video Solution



https://dl.doubtnut.com/l/_S8rYKiDufNpI
https://dl.doubtnut.com/l/_x28TRmJJn3zT
https://dl.doubtnut.com/l/_9pgV3WvdxgjR

16. In a single slit diffraction experiment first
minima for A; = 660nm coincides with first

maxima for wavelength A,. Calculate the value

of AQ.

o Watch Video Solution

17. At what angle to the horizon the sun be for
is reflected rays from the surface of pond to be

completely polarized (u of water =1.33)

o Watch Video Solution



https://dl.doubtnut.com/l/_9pgV3WvdxgjR
https://dl.doubtnut.com/l/_XuWJ2IB548BB
https://dl.doubtnut.com/l/_YMm3JBTIcOQ3

18. The critical angle for total internal reflection
for a substance is 45° . What is the polarizing

angle for this substance?

o Watch Video Solution

19. What is the Brewster angle for air to glass
transition? (Refractive Brewster angle for air to

glass transition? (Refractive

O Watch Video Solution



https://dl.doubtnut.com/l/_YMm3JBTIcOQ3
https://dl.doubtnut.com/l/_8hhYTmsC9znX
https://dl.doubtnut.com/l/_D6aoNPwebhdM

20. At what angle should the axes of two
polaroids be placed so as to reduce the

intensity of the incident unpolarized light to (a)

1/4 (b) 1/2?

o Watch Video Solution

21. The axes of the polariser and analyser are
inclined to each other at 60°. If the amplitude
of the polarised light emergent through
analyser is A. The amplitude of unpolarised

light incident on polariser is

| &


https://dl.doubtnut.com/l/_D6aoNPwebhdM
https://dl.doubtnut.com/l/_Cm5a3KkpNDrc

[ W Watch Video Solution ]

22. Unpolarized light passes through a
polarizer and analyser which are at an angle of
45° with respect to each other. The intensity of
polarized light coming from analyser s
5W/m2. Find the intensity of unpolarized light

incident on polarizer.

o Watch Video Solution



https://dl.doubtnut.com/l/_Cm5a3KkpNDrc
https://dl.doubtnut.com/l/_Q1ge8pb169av

23. Plane polarized light is incident on a single
polarizing disc with the direction of vibrations
parallel to the direction of the transmission
axis. Through what angle should the disc be
rotated so that the intensity in the transmitted

beam is reduced by a factor of 4?

o Watch Video Solution

24. A polarizer and an analyzer are oriented so
that the maximum amount of light is

transmitted. To what fraction of its maximum


https://dl.doubtnut.com/l/_JvENpqNhfbl6
https://dl.doubtnut.com/l/_GGlYd7mWoRuu

value is the intensity of the transmitted light

reduced when the analyzer is rotated through

(a)30°, (b)45°, (¢)60° ?

0 Watch Video Solution

25. Unpolarized light of intensity I is incident
on a polarizer and the emerging light strikes a
second polarizing filter with its axis 45° to that
of the first. Determine the intensity of the

emerging beam

o Watch Video Solution



https://dl.doubtnut.com/l/_GGlYd7mWoRuu
https://dl.doubtnut.com/l/_5rekBAmsE3Jc

26. A plane polarized beam of intensity | is
incident on a polarizer with the electric vector
inclined at 30° to the optic axis of the
polarizer. Light coming out of the polarizer
through an analyser whose optic axis is inclined
at 30° to the polarizer. Find the intensity of

light coming out of the analyser.

o Watch Video Solution

PROBLEMS (LEVEL - Il)



https://dl.doubtnut.com/l/_5rekBAmsE3Jc
https://dl.doubtnut.com/l/_Gpnj8FUTbozD
https://dl.doubtnut.com/l/_IWid2ORZxE9B

1. In Young's double=slit experiment, the y-
coordinate of central maxima and 10th maxima
are 2 cm and 5 cm, respectively, When the YDSE
apparatus is immersed in a liquid of refractive
index 1.5, the corresponding y-coordinates will

be

° Watch Video Solution

2. In a Young's double slit interference
experiment the fringe pattern is observed on a

screen placed at a distance D from the slits. The


https://dl.doubtnut.com/l/_IWid2ORZxE9B
https://dl.doubtnut.com/l/_ZvxUQTFFaRuj

slits are separated by a distance d and are
illuminated by monochromatic light of
wavelength A. Find the distance from the
central point where the intensity falls to (a) half

the maximum, (b) one fourth of the maximum.

0 Watch Video Solution

3. The maximum intensity in Young.s double slit
experiment is [;. Distance between slits is
d = 5\, where A is the wavelenght of the
monochromatic light used in the experiment.

What will be the intensity of light in front of


https://dl.doubtnut.com/l/_ZvxUQTFFaRuj
https://dl.doubtnut.com/l/_6m7XHeiQKaYK

one of the slits on a screen at a distance

D = 10d.

o Watch Video Solution

4. In a Young's double slit experiment the
separation between slits is 2 x 10 °m
whereas the distance of screen from the plane
of slits is 2.5m. Light of wavelengths in the
range 2000-8000 A is allowed to fall on the
slits. Find the wavelengths in the visible region
that will be present on the screen at 107> m

from the central maxima.


https://dl.doubtnut.com/l/_6m7XHeiQKaYK
https://dl.doubtnut.com/l/_2rWCQ9Np8upG

o Watch Video Solution

5. White coherent light (400nm — 700nm) is
sent through the slits of a YDSE. d = 0.5mm,
D=50 cm. There is a hole in the screen at a point
1.0mm away (along the width of the fringes)
from the central line.

(@) Which wavelength will be absent in the light
coming from the hole?

(b) Which wavelength(s) will have a strong


https://dl.doubtnut.com/l/_2rWCQ9Np8upG
https://dl.doubtnut.com/l/_8H2FsnWC7HnM

intensity?
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o Watch Video Solution

6. Two slits 4.0 x 10~ % m apart are illuminated
by light of wavelength 600nm . What is the
highest order fringe in the interference

pattern?

° Watch Video Solution



https://dl.doubtnut.com/l/_8H2FsnWC7HnM
https://dl.doubtnut.com/l/_YfU9TDQL56i1

7. 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

o Watch Video Solution



https://dl.doubtnut.com/l/_YfU9TDQL56i1
https://dl.doubtnut.com/l/_3Lmj6qvdWmmV

8. YDSE is conducted using light of wavelength
6000A to observe an interference pattern. The
slits are 2mm apart. The fringes are observed
on a screen 10cm away from the slits. When a
film of some material 0.5mm thick was placed
over one of the slits, the fringe pattern shifted
by a 5mm. What is the refractive index of the

material of the film ?

o Watch Video Solution



https://dl.doubtnut.com/l/_kWamNTHXJbU0

9. A transparent paper (refractive index = 1.45)
of thickness 0.02 mm is pasted on one of the
slits of a Young's double slit experiment which
uses monochromatic light of wavelength 620
nm. How many fringes will cross through the

centre if the paper is removed ?

o Watch Video Solution

10. In double slit experiment, a light of
wavelength A = 600nm is used. When a film of

material 3.6 x 10 % cm thick was placed over


https://dl.doubtnut.com/l/_UNlwWxkSq79U
https://dl.doubtnut.com/l/_sbdHJh9L6GwB

one of the slits, the fringe pattern was
displaced by a distance equal to 30 times the
distance between two adjacent dark fringes.

What is the refractive index of the material?

o Watch Video Solution

11. A transparent paper sheet of thickness 0.03
mm and refractive index 145 is placed in front
of one of the slits in a double slit experiment.
The paper transmits 9/25 of the light energy

falling on it. If the wavelength of light used is


https://dl.doubtnut.com/l/_sbdHJh9L6GwB
https://dl.doubtnut.com/l/_cgRIMKxY71pA

4500 A . What is the ratio of maximum to

minimum intensity in the interference pattern.

o Watch Video Solution

12. Interference pattern with Young's double
slits 1.5mm apart are formed on a screen at a
distance 1.5m from the plane of slits. In the
path of the beam of one of the slits, a
transparent film of 10 micron thickness and of
refractive index 1.6 is interposed while in the
path of the beam from the older slit a

transparent film of 15 micron thickness and of


https://dl.doubtnut.com/l/_cgRIMKxY71pA
https://dl.doubtnut.com/l/_PRNhiMZXa7L8

refractive index 1.2 is interposed. Find the

displacement of the fringe patten.

o Watch Video Solution

13. The Young's double-slit experiment is done
in a medium of refractive index 4 /3. A light of
600 nm wavelength isfalling on the slits having
045 mm separation. The lower shift Sy is
covered by a thin glass sheet of refractive
index. 1.5. The interference pattern is observed
on a screen placed 1.5 m from the slits as

shown in Figure


https://dl.doubtnut.com/l/_PRNhiMZXa7L8
https://dl.doubtnut.com/l/_rxt0FuhiqKqA

a. Find the location of central maximum (bright
fringe with zero path difference) on the y-axis.
b. Find the light intensity of point O relative to
the maximum fringe intensity.

c. Now , if 600 nm light is replaced by white
light of range 400 - 700 nm, find the
wavelengths of the light that from maxima
exaclty at point O.

(All wavelength in the problem are for the given

medium of refractive index 4/3 Ignoe


https://dl.doubtnut.com/l/_rxt0FuhiqKqA

dispersion.)

° Watch Video Solution

14. In the figure shown

A
510 — S0 = S350 — S90 = T Intensity at O

due to any one of the slits is Ip. What is the


https://dl.doubtnut.com/l/_rxt0FuhiqKqA
https://dl.doubtnut.com/l/_tixM5bnXTWLR

intensity due to all the three coherent sources

Sl, S2 and Sg ?

o Watch Video Solution



https://dl.doubtnut.com/l/_tixM5bnXTWLR

15.In YDSE on screen P is the point of 5th order
maxima was lying at t = 0. D is the distance
between slits and screen. If the screen is moved
with constant speed v away from the slits
perpendicular to its plane. Find the time after

which 3rd order minima will be at that point.

o Watch Video Solution

16. Two coherent radio point sources that are
separated by 2.0 m are radiating in phase with

a wavelength of 0.25m. If a detector moves in a


https://dl.doubtnut.com/l/_0lIOI8sXLnKi
https://dl.doubtnut.com/l/_7bzSMsV2yicM

large circle around their mid-point. At how
many points will the detector show a maximum

signal?

o Watch Video Solution

17. Two identical coherent sources are placed
on a diameter of a circle of radius R at
separation x ( < < R) symmetrical about the
center of the circle. The sources emit identical
wavelength A each. The number of points on

the circle of maximum intensity is (z = 5)

.Y |


https://dl.doubtnut.com/l/_7bzSMsV2yicM
https://dl.doubtnut.com/l/_HjS9DE0cMYJi

| = Vvvaitch viaeo solution |

18. The coherent point sources S; and S5
vibrating in same phase emit light of
wavelength A. The separation between the
sources is 2. Consider a line passing through
S, and perpendicular to the line §1.55. What is
the smallest distance from S; where a
minimum  of intensity occurs due to

interference of waves from the two sources?

o Watch Video Solution



https://dl.doubtnut.com/l/_HjS9DE0cMYJi
https://dl.doubtnut.com/l/_YyrkYqS8VpsH
https://dl.doubtnut.com/l/_IScVAyFpe7W7

19. The figure shows a transparent slab of
length m placed in air whose refractive index in
x direction varies as pu =1+ z*(0 < z < 1).

The optical path length of ray R will be

-~ Slab
m R

———— [ ———— |

° Watch Video Solution

20.In figure S is a monochromatic point source
emitting light of wavelength A = 500nm A thin

lens of circular shape and focal length 0.10 mis


https://dl.doubtnut.com/l/_IScVAyFpe7W7
https://dl.doubtnut.com/l/_jfp8BqYn7Fuq

cut into two identical havles L; and Ly a plane
passing through a diameter. The two havles are
placed symmetrically about the central axis SO
with a gap of 0.5 mm. The distance along the
axis from S TOL; and L5 is 0.15 m. The screen
at O is normal to SO.

a. If the third intensity maximum occurs at
point A on the screen, find the distance OA.

b. If the gap between, L; and L, is reduced
from its original value of 0.5 mm, will the

distance OA increase, decrease, or remain the


https://dl.doubtnut.com/l/_jfp8BqYn7Fuq

same ?

] $4
L,
0.5 mm
s Lpde Yo i
E - O
| L, T Screen
0.15m | 130m g

o Watch Video Solution

21. Interference effects are produced at point P
on a screen as a result of direct rays from a 500

nm source and reflected rays from a mirror, as


https://dl.doubtnut.com/l/_jfp8BqYn7Fuq
https://dl.doubtnut.com/l/_gwsvlOhcAydA

shown in figure. If the sources is 100m to the
left of the screen and 1.00 cm above the mirror,
find the distance y (in milimeters) to the first
dark band above the mirror.

Viewing screen

o Watch Video Solution



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

22. A source of light of wavelength 5000A is
placed as shown in figure.
Considering interference of direct and reflected
rays, determine the position of the
region where the fringes will be visible and
calculate the number of fringes.

(##DCP VO5 C32 SO1 021 QO1.png"

width="80%">.

o Watch Video Solution



https://dl.doubtnut.com/l/_qgkI2Tfu4j8z

23. In Young's double-slit experiment, the point
source is placed slightly off the central axis
shown in Fig. 2.45.(A=500 nm)

a. Find the nature and order of the interference
at point P.

b. Find the nature and order of the interference
at point. O.

i ;
ek ot g5
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o Watch Video Solution



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

24. Consider the arrangement shown in figure.
The distance D is large compared to the

separation d between the slits.

| p
' & +
e id X
- ¥
10
——p
- W —-

Find the minimum value of d so that there is a

dark fringe at O.

o Watch Video Solution



https://dl.doubtnut.com/l/_sfQLPFntPyfT
https://dl.doubtnut.com/l/_6ncvpRt0eFZl

25. Light of wavelengthA = 500nm falls on two
narrow slits placed a distance d = 50 x 10~ *
cm

apart, at an angle ¢ = 30° relative to the slits
as shown in figure. On the lower slit a
transparent slab of thickness 01 mm and
refractive index % is placed. The interference
pattern is observed at a distance D=2m from

the slits. Then, calculate


https://dl.doubtnut.com/l/_xUhY5vGcYp6I

(a) position of the central maxima.
(b) the order of maxima at point C of screen .
(c)how many fringes will pass C, if we remove

the transparent slab from the lower slit?

° Watch Video Solution



https://dl.doubtnut.com/l/_xUhY5vGcYp6I

26. Angular width of central maximum in the
Fraunhofer diffraction pattern of a slit is
measured. The slit is illuminated by light of
wavelength 6000A. When the slit is illuminated
by light of another wavelength, the angular
width decreases by 30%. Calculate the
wavelength of this light. The same decrease in
the angular width of central maximum is
obtained when the original apparatus is
immersed in a liquid. Find the refractive index

of the liquid.

0 Watch Video Solution



https://dl.doubtnut.com/l/_UzWr4S44EP0l

27. Estimate the distance for which ray optics is
good approximation for an aperture of 4 mm

and wavelength 400 nm ?

o Watch Video Solution

28. The aperture of telescope is of 1Tm diameter
and wavelength of light incident on the on the
paerture is 55004° . The angular limit if

resolution of the telescope is

‘ o Watch Video Solution


https://dl.doubtnut.com/l/_UzWr4S44EP0l
https://dl.doubtnut.com/l/_56ImQEVaqQWp
https://dl.doubtnut.com/l/_hdRbXes8Tho1

29. Calculate the resolving power of a telescope

whose objective lens has a diameter of 732 cm

and A = 6000A

o Watch Video Solution

30. A horizontal beam of vertically polarized
light o intensity 43w/m2 is sent through two
polarizing sheets. The polarizing direction of

the first is 60° to the vertical, and that of the


https://dl.doubtnut.com/l/_hdRbXes8Tho1
https://dl.doubtnut.com/l/_m0sWY3Y8X9Pd
https://dl.doubtnut.com/l/_pfb4Kydqsa2A

second is horizontal. What is the intensity of

the light transmitted by the pair of sheets?

o Watch Video Solution

31. Two polarizing sheets are placed together
with their transmission axes crossed so that no
light is transmitted. A third sheet is inserted
between them with its transmission axis at an
angle of45° with respect to each of the other
axes. Find the fraction of incident unpolarized
light intensity transmitted by the three sheet

combination.


https://dl.doubtnut.com/l/_pfb4Kydqsa2A
https://dl.doubtnut.com/l/_loKrGY0oQ5v4

o Watch Video Solution

32. Two beams, A and B, of plane polarized light
with  mutually perpendicular planes of
polarization 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
beams appear equally bright. If the initial
intensities of the two beams are I4 and Ip

respectively, then I / Ig equals :-

o Watch Video Solution



https://dl.doubtnut.com/l/_loKrGY0oQ5v4
https://dl.doubtnut.com/l/_6ZBeEFuS3wBn

33. A beam of ordinary light is incident on a
system of four polaroids which are arranged in
succession such that each polaroid is turned
through 30° with respect to the preceding one.
Find the percentage of the incident intensity
that emerges out from the system is

approximately.

° Watch Video Solution



https://dl.doubtnut.com/l/_6ZBeEFuS3wBn
https://dl.doubtnut.com/l/_eQGmgfC9xqu8

