
PHYSICS

BOOKS - AAKASH SERIES

GEOMETRICAL OPTICS

LECTURE SHEET (EXERCISE I LEVEL -I (MAIN) STRAIGHT OBJECTIVE TYPE

QUESTIONS)

1. Two plane mirrors are inclined at an angle of  with each other. An

incident ray hits one of the mirror at an angle of  with the normal. Its

angle of deviation after two re�ections is

A. 

B. 

C. zero

D. 

60∘

80∘

120∘

240∘

60∘

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_EziKIcS4uqEU


Answer: A

Watch Video Solution

2. A plane mirror is on y-z plane facing positive x-axis. A point object is

present at (10,5). The mirror is translated by 2 units along positive x and 3

units along positive y-direction. Final image of the point object is at

A. (-10,-5)

B. (-8,-3)

C. (-6,5)

D. (-6,-2)

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_EziKIcS4uqEU
https://dl.doubtnut.com/l/_ZKCJ6ghtTPf1


3. Two plane mirrors are arranged at right angles to each other as shown

in �gure.A ray of light is incident on the horizontal mirror at an angle .

For what value of the ray emerges parallel to the incoming ray after

re�ection from the vertical mirror ? 

A. 

B. 

C. 

D. all of these

θ

θ

60∘

30∘

45∘

https://dl.doubtnut.com/l/_8PanEV9Oqnc9


Answer: D

Watch Video Solution

4. Two plane mirrors are inclined at angle  as shown in �gure. If a ray

parallel to OB strikes the other mirror at P and �nally emerges parallel to

OA after two re�ections then  is equal to 

A. 

B. 

C. 

θ

θ

90∘

60∘

45∘

https://dl.doubtnut.com/l/_8PanEV9Oqnc9
https://dl.doubtnut.com/l/_LLcyy8cqL7ci


D. 

Answer: B

Watch Video Solution

30∘

5. Calculate the deviation su�ered by incident ray in situation as shown in

�gure after these successive re�ections. 

A.  clockwise380∘

https://dl.doubtnut.com/l/_LLcyy8cqL7ci
https://dl.doubtnut.com/l/_s0UwZZdH8FBh


B.  anticlockwise

C.  anticlockwise

D.  clockwise

Answer: D

Watch Video Solution

380∘

220∘

120∘

6. Three plane mirrors are placed such that the angle between the �rst

and second or second and third is the same . A light striking the �rst

mirror, after re�ection at the three mirrors emerges opposite to the

initial direction. The value of  can be 

A. 

θ

θ

60∘

https://dl.doubtnut.com/l/_s0UwZZdH8FBh
https://dl.doubtnut.com/l/_Fnzd2mJ7cYOd


B. 

C. 

D. 

Answer: C

Watch Video Solution

150∘

120∘

45∘

7. A point object is moving towards a plane mirror as shown in �gure.

Choose the correct options.

https://dl.doubtnut.com/l/_Fnzd2mJ7cYOd
https://dl.doubtnut.com/l/_tqxjLjhPaha8


A. h

B. 2h

C. 3h

D. 4h

Answer: B

Watch Video Solution

8. An object is placed at 20 cm from a convex mirror of focal length 10 cm.

The image formed by a mirror is

A. Real and at 20 cm from the mirror

B. Virtual and at 20 cm from the mirror

C. Virtual and at 20/3 cm from the mirror

D. Real and at 20/3 cm from the mirror

Answer: C

https://dl.doubtnut.com/l/_tqxjLjhPaha8
https://dl.doubtnut.com/l/_ziEk6mCYLQ8i


Watch Video Solution

9. An object 1 cm tall is placed 4 cm infront of a mirror. In order to

produce an upright image of 3 cm height one needs a

A. Convex mirror of radius of curvature 12 cm

B. Concave mirror of radius of curvature 12 cm

C. Concave mirror of radius of curvature 4 cm

D. Plane mirror of height 12 cm

Answer: B

Watch Video Solution

10. Radius of concave mirror is 40 cm and the size of image (real) is twice

as that of object, then the object distance is

A. 60 cm

https://dl.doubtnut.com/l/_ziEk6mCYLQ8i
https://dl.doubtnut.com/l/_LtGjC9UqMUZB
https://dl.doubtnut.com/l/_bsl0NKJP6YTJ


B. 20 cm

C. 40 cm

D. 30 cm

Answer: D

Watch Video Solution

11. An object O is placed in front of a small plane mirror  and a large

convex mirror  of focal length f. The distance between O and  is x

and the distance between  and  is y. The images of O formed by 

and  coincide. The magnitude of f is 

A. 

B. 

C. 

D. 

M1

M2 M1

M1 M2 M1

M2

x − y

x2 − y2

2y

x2 + y2

2y

x2 + y2

x + y

https://dl.doubtnut.com/l/_bsl0NKJP6YTJ
https://dl.doubtnut.com/l/_A5Sr3YQ2dT8L


Answer: B

Watch Video Solution

12. A rod of length 10 cm lies along the principal axis of a concave mirror

of focal length 10 cm in such a way that its end closer to the pole is 

away from the mirror. The length of the image is

A. 5 cm

B. 10cm

C. 15cm

D. 20cm

Answer: A

Watch Video Solution

20cm

https://dl.doubtnut.com/l/_A5Sr3YQ2dT8L
https://dl.doubtnut.com/l/_vNtChaTvzN35


13. A concave mirror of focal length 20 cm is cut into two parts from the

middle and the two parts are moved perpendicularly by a distance 1 mm

from the previous principal axis AB. The distance between the images

formed by the two parts is : 

A. 2 cm

B. 6 cm

C. 3 cm

D. 4 cm

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_xxrdhoJiJU8m
https://dl.doubtnut.com/l/_F18ECxn2Xz0o


14. The circular boundary of the concave mirror subtends a cone of half

angle  at its centre of curvature. The minimum value of  for which any

ray incident on this mirror parallel to the principal axis su�ers re�ection

more than once is 

.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

θ θ

30∘

45∘

60∘

75∘

https://dl.doubtnut.com/l/_F18ECxn2Xz0o


LECTURE SHEET (EXERCISE I LEVEL -II (ADVANCED) STRAIGHT OBJECTIVE TYPE

QUESTIONS)

15. In the �gureshownm the image of a real object is formed at point I. AB

is the principal axis of the mirror. The mirror must be 

A. concave & placed towards right I

B. concave & placed towards left of I

C. convex and placed towards right of I

D. convex & placed towards left of I

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_X7vBvUPnDVJV


1. What are the co-ordinates of the imasge of S formed by a plane mirror

as shown in �gure? 

A. (4 cm, 0)

B. (-4 cm, 0)

C. 

D. (0,4cm)

Answer: A

Watch Video Solution

(4√2cm, 0)

https://dl.doubtnut.com/l/_cXhWlcKS6nMW


2. A luminous point source s is placed between a plane mirror and a

screen in the situation as shown in �gure. Then the length of screen

which will receive direct light as well as re�ected light is 

A. 50 cm

B. 60 cm

C. 70 cm

D. 40 cm

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_cXhWlcKS6nMW
https://dl.doubtnut.com/l/_bJkUMHiq5KBQ


3. Two mirrors AB and CD are arranged along two parallel lines. The

maximum number of images of object O that can be seen by any observer

is 

A. One

B. Two

C. Four

D. In�nite

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_bJkUMHiq5KBQ
https://dl.doubtnut.com/l/_Gn1ipRkySr9E


4. As shown in the �gure a particle is placed at O in front of a plane

mirror M . A man of P can move along patyh PY and PY' then which of the

following is true? 

A. For all point on PY, the man can see the image of O

B. Forall point on PY', the man can see the image, but for no point on

PY he can see the image of O

https://dl.doubtnut.com/l/_Gn1ipRkySr9E
https://dl.doubtnut.com/l/_fNjkrCZ2GOxP


C. For all point on PY' he can see the image but on PY he can see the

image only upto a distance d from P.

D. He can see the image only upto a distance d on either side of P.

Answer: C

Watch Video Solution

5. A plane mirror is placed along positive x-axis facing towards positive y-

axis. If the equation of a linear object is x=y, the equation of its image is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x = y

2x + y = 0

x + y = 0

x − y = 0

https://dl.doubtnut.com/l/_fNjkrCZ2GOxP
https://dl.doubtnut.com/l/_lnGK33Q4YtAD


6. Find the velocity of image of a moving particle O in the situation as

shown in the �gure. 

A.  m/s at  (4/5) with horizontal

B. 10 m/s, at  with horizontal

C.  m/s at  with vertical

D.  m/s at  with vertical

Answer: A

√164 tan− 1

53∘

√68 tan− 1( )
1

2

√104 tan− 1( )
1

2

https://dl.doubtnut.com/l/_lnGK33Q4YtAD
https://dl.doubtnut.com/l/_4RKsu4KKfCrG


Watch Video Solution

7. Two blocks each of masses m lie on a smooth table. They are attached

to two other masses as shown in �gure. The pulleys and strings are light.

An object O is kept at rest on the table. The sides AB and CD of the two

blocks are made re�ecting. The acceleration of two images formed in

those two re�ecting surfaces with respect to each other is 

A. 5g/6

B. 5g/3

C. g/3

D. 17g/6

https://dl.doubtnut.com/l/_4RKsu4KKfCrG
https://dl.doubtnut.com/l/_MSGnhgCdPqiU


Answer: D

Watch Video Solution

8. A particle is moving in a circle in front of a plane mirror in the situation

as shown in �gure. The plane of motion of the particle is perpendicular to

the plane of mirror. Then the motion of image of particle with respected

to the partickle is 

A. along a parabola

https://dl.doubtnut.com/l/_MSGnhgCdPqiU
https://dl.doubtnut.com/l/_ArJxnOfflqEP


B. oscillating normal to the mirror

C. oscillating parallel to the mirror

D. along a circle

Answer: B

Watch Video Solution

9. Figure shows a torch producing a straight light beam falling on a plane

mirror at an angle . The refected beam makes a spot P on the screen

along y-axis. If at t=0 the mirror starts rotating about the hinge A with an

angular velocity  per second clockwise, �nd the speed of the spot

60∘

ω = 1∘

https://dl.doubtnut.com/l/_ArJxnOfflqEP
https://dl.doubtnut.com/l/_8r6GdhyX9E1o


on screen after time t=15s 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

m/s
π

15

m/s
π

30

m/s
2π

15

m/s
π

60

https://dl.doubtnut.com/l/_8r6GdhyX9E1o


10. Which of the following equation is correct in the context of

kohlarusch 's law

A. only A

B. only C

C. both A and C

D. both B and C

Answer: B

Watch Video Solution

11. In the �gure  are two �xed mirrors as shown. If the object 

moves towards the plane mirror. Then the image l (which is formed after

M1&M2 'O'

https://dl.doubtnut.com/l/_QyF2grbIfqJM
https://dl.doubtnut.com/l/_5LcEsx9LXQtE


two successive re�ections from  respectively) will move  

A. towards right

B. towards left

C. with zero velocity

D. cannot be determined

Answer: A

Watch Video Solution

M1&M2

https://dl.doubtnut.com/l/_5LcEsx9LXQtE
https://dl.doubtnut.com/l/_dPTMLiDxYde3


12. A candle �ame 1.6 cm high is imaged in a ball bearing of diameter 0.4

cm. If the ball bearing is 20 cm away from the �ame, �nd the location and

the height of the image.

A. 1.0 mm inside the ball bearing, 0.08 mm

B. 1.0 mm outside The ball bearing 0.06 cm

C. 2 m inside The ball bearing 0.08 cm

D. 1 m outside The balltearing 0.05 mm

Answer: A

Watch Video Solution

13. An object is placed in front of a concave mirror of focal length f as

shown in �gure. Choose the correct shape of the image. 

https://dl.doubtnut.com/l/_dPTMLiDxYde3
https://dl.doubtnut.com/l/_w9LVI9Dn0Lbm


A. 

B. 

C. 

D. 

Answer: B

https://dl.doubtnut.com/l/_w9LVI9Dn0Lbm


Watch Video Solution

14. A small block of mass m and a concave mirror of radius R �tted with a

stand lie on a smooth horizontal table with a separation d between them.

The mirror together with its stand has a mass m. The block is pushed at t

= 0 towards the mirror so that it starts moving towards the mirror at a

constant speed V and collides with it. The collision is perfectly elastic.

Find the velocity of the image (a) at a time  (b) at a time .

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

t < ,
d

V
t >

d

V

, V [1 + ]
−R2V

[2(d − V t) − R]
2

R2

[2(V t − d) − R]
2

, V [1 + ]
R2V

[2(d + V t) + R]2

R2

2[V t − d − R]2

, V [1 − ]
−R2V

[2(d − V t) + R]2

R2

[2(V t − d) + R]2

, V [1 − ]
−R2V

[(d − V t) − R]2

R2

[2(V t + d) − R]2

https://dl.doubtnut.com/l/_w9LVI9Dn0Lbm
https://dl.doubtnut.com/l/_NCac8INYyb8b
https://dl.doubtnut.com/l/_qxcuFc9HhqK7


LECTURE SHEET (EXERCISE I LEVEL -II (ADVANCED) MORETHAN CORRECT

ANSWER TYPE QUESTIONS)

15. A concave mirror of focal length 10cm and a convex mirror of focal

length 15cm are placed facing each other 40cm apart. A point object is

placed between the mirrors, on their common axis and 15cm from the

concave mirror. Find the position and nature of the image produced by

successive re�ections, �rst at the concave mirror and then at the convex

mirror.

A. 5 cm behing the convex mirror and is virtual

B. 6 cm in front of the convex mirror is an is real

C. 6 cm behind the convex mirror and is virtual

D. 8 cm in front of the concave mirror and is real

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_qxcuFc9HhqK7


1. Two plane mirrors at an angle such that a ray incident on a mirror

undergoes a total deviation of  after two re�ections:

A. the angle between the mirror is 

B. the number of images formed by this system will be 5, if an object is

placed symmetrically between the mirrors.

C. the no.of images will be 6 if an object is kept unsymmetrically

between the mirrors.

D. a ray will retrace its path after 2 successive re�ections, if the angle

of incidence on one mirror is 

Answer: A::B::C::D

Watch Video Solution

240∘

60∘

60∘

2. In the �g. shown consider the �rst re�ection at the plane mirror and

second at the convex mirror. AB is object. 

https://dl.doubtnut.com/l/_7wy4XdLe4G9D
https://dl.doubtnut.com/l/_jztYg7XE9WAt


A. the second image is real, inverted of 1/5th magnitication

B. the second image is virtual and erect with magni�cation 1/5

C. the second image moves towards the convex mirror

D. the second image moves away from the convex mirror.

Answer: B::C

Watch Video Solution

3. A magni�ed image of real object is to be obtained on a large screen 1 m

from it. This can be achieved by

https://dl.doubtnut.com/l/_jztYg7XE9WAt
https://dl.doubtnut.com/l/_LJQT4FHnAKsk


A. using a convex mirror of focal length less than 0.25 m

B. using a concave mirror of focal length less than 0.25 m

C. using a convex lens of focal length less than 0.25 m

D. using a concave lens of focal length less than 0.25 m

Answer: B::C

Watch Video Solution

4. A re�ecting surface is represented by the equation

. A ray traveling horizontal becomes

vertical after re�ecting. The co-ordinates of the point(s) on which this ray

is incident.

A. 

B. 

C. 

y = sin( ), 0 ≤ x ≤ L
2L
π

πx

L

( , )
L

4

√2L

π

( , )
L

3

√3L
π

( , )
3L

4

√2L

π

https://dl.doubtnut.com/l/_LJQT4FHnAKsk
https://dl.doubtnut.com/l/_XAppF2r0IwMF


D. 

Answer: B::D

Watch Video Solution

( , )
2L
3

√3L

π

5. All the following statements are correct except (for real objects)

A. the magni�cation produced by a convex mirroris always less than or

equal to one

B. a virtual, erect, same sized image can be obtained using a plane

mirror

C. a virtual, erect, magni�ed image can be formed using a concave

mirror

D. a real, inverted, same sized image can be formed using a convex

mirror.

Answer: A::D

https://dl.doubtnut.com/l/_XAppF2r0IwMF
https://dl.doubtnut.com/l/_H65go2YOM7fX


Watch Video Solution

6. An object AB is placed parallel and close to the optical axis between

focus F and center of curvature C of a converging mirror of focale length f

as shown in Figure. Then, 

A. Image of A will be closer then that o B from the mirror

B. Image of AB will be parallel to optical axis

C. Image of AB will be straight - line inclined to the optical axis

D. Image of AB will not be a straight line

Answer: A::C

https://dl.doubtnut.com/l/_H65go2YOM7fX
https://dl.doubtnut.com/l/_xwnuc4c2WOX4


Watch Video Solution

7. A point object is moving with a speed v

before an arrangement of two mirrors as shown in

�gure. Find the magnitude of velocity of image in

mirror  with respect to image in mirror   

A. 

B. 

C. 

D. 

Answer: B

M1 M2

v sin θ

2v sin θ

0

v

https://dl.doubtnut.com/l/_xwnuc4c2WOX4
https://dl.doubtnut.com/l/_bXc4c4dBp4Gl


LECTURE SHEET (EXERCISE I LEVEL -II (ADVANCED) LINKED COMPREHENSION

ANSWER TYPE QUESTIONS)

Watch Video Solution

1. A point object is placed infront of a plane mirror as shown in �gure. 

- co-ordinate of object relative to mirror  

 co -ordinate of image relative to mirror  

  

di�erentiating   

  

Velocity if image relative to mirror = velocity of object relative to mirror. 

basing on this information answer the question 

  

XOM ⇒ x

XIM ⇒ x −

XIM = − XOM

V1M = − VOM

VI − VM = − (V0 − VM )

https://dl.doubtnut.com/l/_bXc4c4dBp4Gl
https://dl.doubtnut.com/l/_HjoiJPAUX5Hc


Two bodies A and B are moving towards a plane mirror with speeds 

and  respectively as shown in �g. The speed of image of A with respect

to the body B is 

A. 

B. 

C. 

D. 

Answer: A

VA

VB

VA + VB

VA − VB

√V 2
A

+ V 2
B

√V 2
1 − V 2

B

https://dl.doubtnut.com/l/_HjoiJPAUX5Hc


Watch Video Solution

2. 

  

The re�ection surface of a plane mirror is vertical. A particle is projected

in a vertical plane which is also perpendicular to the mirror. The initial

velocity of the particle is 10 m/s and the angle of projection is . The

point of projection is at a distance 5 m from the mirror. The particle

moves towards the mirror. Just before the particle touches the mirror, the

magnitude of relative velocity of approach of the particle and its image is

A. 10 m/s

B. 5m/s

C. 

60∘

10√3m/s

https://dl.doubtnut.com/l/_HjoiJPAUX5Hc
https://dl.doubtnut.com/l/_n4ZpIpFl5oCD


D. 

Answer: A

Watch Video Solution

5√3m/s

3. A point object is placed in fron of two plane mirrors as shown in �gure. 

  

Total number of images formed if 'theta=90^(@)`?

A. 3

B. 2

C. 1

https://dl.doubtnut.com/l/_n4ZpIpFl5oCD
https://dl.doubtnut.com/l/_tNsWTL1WkwhR


D. 4

Answer: A

Watch Video Solution

4. A point object is placed in fron of two plane mirrors as shown in �gure. 

  

Total number of images formed if  and ?

A. 3 or 4

B. 3 only

C. 4 only

OA = 0, OB = 0 θ = 110∘

https://dl.doubtnut.com/l/_tNsWTL1WkwhR
https://dl.doubtnut.com/l/_FPhqHm6ZzDSy


LECTURE SHEET (EXERCISE I LEVEL -II (ADVANCED) MATRIX MATCHING

ANSWER TYPE QUESTIONS)

D. 2

Answer: A

Watch Video Solution

1. With reference to magnetic dipole, match the tems of Column I with the

tems of Column Ii and Choose the correct option from the codes given

below. 

Watch Video Solution

https://dl.doubtnut.com/l/_FPhqHm6ZzDSy
https://dl.doubtnut.com/l/_QNq11HR3EThe
https://dl.doubtnut.com/l/_V3YhWFZaZNew


LECTURE SHEET (EXERCISE I LEVEL -II (ADVANCED) INTEGER TYPE QUESTIONS)

2. An extended object can be kept in front of a concave mirror at points, 1,

2, 3 and 4 and images are formed at di�erent points. C and F have their

usual meanings. Point 2 is centre of curvature of the mirror. 

Watch Video Solution

1. A point object is kept of a plane mirror. The plane mirror is performing

 of amnplitude . The plane mirror moves along the3  axis is

normal to the mirror. The amplitude of the mirror is scuh that the object

is always infront of the mirror. The amplitude of  of the image is

Watch Video Solution

SHM 2cm x −

SHM

https://dl.doubtnut.com/l/_V3YhWFZaZNew
https://dl.doubtnut.com/l/_gWD1zzGLTUQz


2. Two identical balls are rolling without slipping on a horizontal plane as

shwon in �gure. They undergo a perfect elastic collision. Just after

collision, the velocity of image of the bottom point of A with respect to

the plane mirros is x V, then x= 

Watch Video Solution

3. An object is approaching a �xed plane mirror with velocity 3 ms/s at an

angle of  with normal, in a medium of refractive index 4/3. The speed

of the image with respect to the mirror is __________m/s.

Watch Video Solution

45∘

https://dl.doubtnut.com/l/_gWD1zzGLTUQz
https://dl.doubtnut.com/l/_KYcOwuoCKebg
https://dl.doubtnut.com/l/_iaNcIJ164dFK


LECTURE SHEET (EXERCISE II LEVEL -I (MAIN) STRAIGHT OBJECTIVE TYPE

QUESTIONS)

1. Absolute refractive index of a medium is X. Refractive index of same

medium w.r.t to air is Y and absolute refractive index to air is Z. Then the

relation between them is

A. X=Y/Z

B. Y=X/Z

C. Z=Y/X

D. Y=1/XZ

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_iaNcIJ164dFK
https://dl.doubtnut.com/l/_dvsyQJT53JOG


2. The refractive indices of glycerine and diamond with respect to air are

1.4 and 2.4 respectively. Calculate the speed of light in glycerine and

diamond. From these results, calculate the refractive index of diamong

with respect to glycerine. 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(c = 3 × 108m/s)

2.143 × 108m/s, 1.250 × 108m/s, 1.714

1.143 × 108m/s, 1.250 × 108m/s, 1.714

2.143 × 108m/s, 2.250 × 108m/s, 1.714

2.143 × 108m/s, 1.250 × 108m/s, 1.514

3. A monochromatic light passes through a glass slab  of

thickness 90 cm in time . If it takes a time  to travel the same distance

through water . The value of  is

(μ = )
3

2

t1 t2

(μ = )
4
3

(t1 − t2)

https://dl.doubtnut.com/l/_ohf5eth9supf
https://dl.doubtnut.com/l/_j5wJQdbuoyYB


A.  sec

B.  sec

C.  sec

D.  sec

Answer: A

Watch Video Solution

5 × 10− 11

5 × 10− 8

2.5 × 10− 10

5 × 10− 10

4. A glass slab of thickness 8 cms contains the same number of waves as

10 cms long path of water when both are traversed by the same

monochromatic light. If the refractive index of water is 4/3, the refractive

index of glass is

A. 

B. 

C. 

D. 

5

3

5

4

16

15

3

2

https://dl.doubtnut.com/l/_j5wJQdbuoyYB
https://dl.doubtnut.com/l/_of0JF5JpwDmd


Answer: A

Watch Video Solution

5. The optical path of a monochromatic light is the same if it goes

through 2.00 cm of glass or x cm of ruby. If the refractive index of glass is

1.510 and that of rby is 1.760 �nd the value of x.

A. 1.716 cm

B. 1.525 cm

C. 2.716 cm

D. 2.525 cm

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_of0JF5JpwDmd
https://dl.doubtnut.com/l/_QXtFBJliMo42


6. A ray of light incidents on a refracting surface at  with the surface .

If the angle of refraction is  refractive index of the medium is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

30∘

45∘

√3

√3

2

√
3

2

2√3

7. A unit vector along the incident ray of light is . The unit vector for the

corresponding refracted ray of light is , a unit vector normal to the

boundary of the medium and directed towards the incident medium. If 

is the refractive index of the medium, then snell's law (second law) of

refraction is

î

r̂. n̂

μ

https://dl.doubtnut.com/l/_nhGCPlov3U18
https://dl.doubtnut.com/l/_i29J9ARcne35


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

î. n̂ = μ(r̂. n̂)

î × n̂ = μ(n̂ × r̂)

î × n̂ = μ(r̂ × n̂)

μ( î × n̂) = r̂ × n̂

8. The velocities of light in two di�erent media are 2* m/s and 2.5 * 

m/s respectively.The critical angle for these media is

A. 

B. 

C. 

D. 

Answer: B

108 108

sin− 1( )
1

5

sin− 1( )
4
5

sin− 1( )
1

2

sin− 1( )
1

4

https://dl.doubtnut.com/l/_i29J9ARcne35
https://dl.doubtnut.com/l/_Avl5yk7ZQGDu


Watch Video Solution

9. Light takes  second to travel a distance x cm in vacuum and the same

light takes  second to travel 10x cm in medium. The critical angle for the

corresponding medium is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

t1

t2

sin− 1( )
x2t2

x1t1

sin− 1( )
x1t2

x2t1

sin− 1( )
x1t1

x2t2

sin− 1( )
x2t1

x1t2

10. A ray of light from a denser medium strikes a rare medium as shown in

�gure. The re�ected and refracted rays make an angle of  with each

other. The angles of re�ection and refraction are r and r'. The critical

90∘

https://dl.doubtnut.com/l/_Avl5yk7ZQGDu
https://dl.doubtnut.com/l/_ayr58v3df1dt
https://dl.doubtnut.com/l/_JP7CMTZLItlz


angle would be 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

sin− 1(tan r)

tan− 1(sin r)

sin− 1(tan r1)

tan− 1(sin r1)

11. The refractive index of the core of an optical �bre is  and that of the

cladding is . The angle of incidence on the face of the core of that the

light ray just under goes total internal re�ection at the cladding is

A. 

B. 

C. 

μ2

μ1

sin− 1( )
μ1

μ2

sin− 1 √μ2
2 − μ2

1

sin− 1 √μ2 − μ1

https://dl.doubtnut.com/l/_JP7CMTZLItlz
https://dl.doubtnut.com/l/_S4l0zFvbV5lH


D. 

Answer: D

Watch Video Solution

sin− 1 √μ2
1 + μ2

2

12. The refractive index of a prism for a monochromatic wave is and its

refracting angle is  for minimum deviation, the angle of incidence will

be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

√2

60∘

30∘

45∘

60∘

75∘

https://dl.doubtnut.com/l/_S4l0zFvbV5lH
https://dl.doubtnut.com/l/_8boNF6i439oM
https://dl.doubtnut.com/l/_79Lc3kuA9tHB


13. A trianglular prims of glass is shown in the �gure. A ray incident

normally to one face is totally re�ected. If  the refractive index of

glass is 

A. 

B. 

C. 

D. 

θ = 45∘

< 1.41

= 1.41

> 1.41

1.732

https://dl.doubtnut.com/l/_79Lc3kuA9tHB


Answer: C

Watch Video Solution

14. Under minimum deviation condition in a prism, if a ray is incident at

an angle of . The angle between the emergent ray and the second

refracting surface of the prism is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

30∘

0∘

30∘

45∘

60∘

https://dl.doubtnut.com/l/_79Lc3kuA9tHB
https://dl.doubtnut.com/l/_rj05UFepQKwF


15. A ray of light passes through an equilateral glass prism will be such a

manner that the angle of incidence is equal to the angle of emergence

and each of these angles is equal to 3/4 of the angle of the prism. The

angle of deviation is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

45∘

39∘

60∘

30∘

16. The refractive indices of violet and red light are 1.54 and 1.52

respectively. If the angle of prism is , then the angular dispersion is

A. 0.02

10∘

https://dl.doubtnut.com/l/_0NO0tfRTGhLI
https://dl.doubtnut.com/l/_Ma7OdZRZkZLN


B. 0.2

C. 3.06

D. 30.6

Answer: B

Watch Video Solution

17. The refractive indices of crown glass prism of C,D and F lines are 1.527,

1.530 and 1.535 respectively. Find the dispersive power of the crown glass

prism.

A. 0.01509

B. 0.0519

C. 0.02108

D. 0.03402

Answer: A

https://dl.doubtnut.com/l/_Ma7OdZRZkZLN
https://dl.doubtnut.com/l/_5QEqhgrAagbk


LECTURE SHEET (EXERCISE II LEVEL -II (ADVANCED) STRAIGHT OBJECTIVE TYPE

QUESTIONS)

Watch Video Solution

1. The XY plane is the boundary between two tranparednt media. Medium

1 with  has a refraxtive index of  and medium 2 with  has a

refractive index of . A ray of light in medium 1 given by the vector

 is incident on teh plane of separation. Find the unit

vector in the direction of teh refracted ray in medium 2.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

z ≥ 0 √2 z ≤ 0

√3

6√3 î + 8√3ĵ − 10k̂

45∘

60∘

75∘

30∘

https://dl.doubtnut.com/l/_5QEqhgrAagbk
https://dl.doubtnut.com/l/_IqLfZuejMdwX


2. A ray of light is incident on a rectangular plate at an angle of incidence

. The light ray su�ers a deviation which is 25% of the angle of

incidence. The refractive index of the glass will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

60∘

√3

√2

√3/2

1.5

3. Two beam of lights are incident normally on water . If the

beam 1 passes through a glass  slab of height h as shown in

the �gure, the time di�erence for both the beam for reaching the bottom

(μ = 4/3)

(μ = 3/2)

https://dl.doubtnut.com/l/_g6Vb160lBtEP
https://dl.doubtnut.com/l/_tuIyBEOaqffi


is: 

A. Zero

B. 

C. 

D. 

Answer: D

Watch Video Solution

h

3C

6h

C

h

6C

4. A ray of light entering from air to glas  is partly re�ected and

partly refracted. lf the re�ected and refracted rays are at right angles to

(μ = 1.5)

https://dl.doubtnut.com/l/_tuIyBEOaqffi
https://dl.doubtnut.com/l/_9WwFG3QNS0CP


each other, the angle of refraction is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

sin− 1(√ )
2

13

sin− 1( )
√2

13

sin− 1( )
2

√13

sin− 1( )
3

√13

5. A glass cube of edge 1 cm and  has a spot at the centre. The

area of the cube face that must be covered to prevent the spot from

being seen is (in )

A. 

B. 

C. 

μ = 1.5

cm2

√5π

5π

π

√5

https://dl.doubtnut.com/l/_9WwFG3QNS0CP
https://dl.doubtnut.com/l/_SnK6IhjNaPHi


D. 

Answer: D

Watch Video Solution

π

5

6. A ray of light travels in the way as shown in the �gure. After passing

through water, theray grazes along the water air interface. The value of

 interms of I is   

A. 

μg (μw = 4/3)

1

sin i

https://dl.doubtnut.com/l/_SnK6IhjNaPHi
https://dl.doubtnut.com/l/_GgyWPqIiG7Zg


B. 

C. 

D. 

Answer: A

Watch Video Solution

3

4 sin i

4
3 sin i

sin i

7. The image of point P when viewed from top of the slabs will be 

https://dl.doubtnut.com/l/_GgyWPqIiG7Zg
https://dl.doubtnut.com/l/_WfkbVNEP4PMw


A. 2 cm above P

B. 1.5 cm above P

C. 2 cm below P

D. 1 cm above P

Answer: D

Watch Video Solution

8. The angle of minimum deviation for a  prism of dense glass is

found to be  when in air and  when immersed in certain liquid.

The refractive index of the liquid is

A. 

B. 

C. 

D. 

75∘

45∘ 15∘

√3

2

3

2

√
3

2

√3

https://dl.doubtnut.com/l/_WfkbVNEP4PMw
https://dl.doubtnut.com/l/_0TTw2GxeRlo8


Answer: C

Watch Video Solution

9. A certain prism of refracting angle  and of refractive index 2 is

immersed in a liquid of refractive index  then the angle of minimum

deviation will be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

60∘

√2

30∘

45∘

60∘

75∘

https://dl.doubtnut.com/l/_0TTw2GxeRlo8
https://dl.doubtnut.com/l/_JyamS5OSd8Ul


10. A ray of monochromatic light is incident on one refracting face of a

prism of angle . It passes thorugh the prism and is incident on the

other face at the critical angle. If the refractive index of the material of

the prism is , the angle of incidence on the �rst face of the prism is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

75∘

√2

30∘

45∘

60∘

0∘

11. The light ray is incidence at angle of  on a prism of angle  .

When the light ray falls on the other surface at  , the refractive index

of the material of prism  and the angle of deviation  are given by

60∘ 45∘

90∘

μ δ

https://dl.doubtnut.com/l/_p7271bnmGwSh
https://dl.doubtnut.com/l/_X03OU0irV9bb


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

μ = √2, d = 30∘

μ = 1.5, d = 15∘

μ = , d = 30∘√3

2

μ = √ , d = 15∘3

2

12. A prism of glass  is dipped in to water as shown in the

�gure. If the refractive index of water is 4/3, then the incident ray will be

(μ = 1.5)

https://dl.doubtnut.com/l/_X03OU0irV9bb
https://dl.doubtnut.com/l/_SFXFZMkmw3yw


totally re�ected if 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

sin θ >
8

9

sin θ <
8

9

sin θ =
9

8

sin θ =
8

9

https://dl.doubtnut.com/l/_SFXFZMkmw3yw


13. ACB is right-angled prism with other angles as  and  .

Refractive index of the prism is 1.5. AB has thin layer of liquid on it as

shown. Light falls normally on the face Ac. For total internal re�ection,

maximum refractive index of the liquid is 

A. 1.5

B. 1.4

C. 1.3

D. 1.2

Answer: C

Watch Video Solution

60∘ 30∘

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


14. An isosceles prism has one of the refracting surfaces silvered. A ray of

light is incident normally on the refracting face AB. After two re�ections,

the ray emerges from the base of the prism perpendicular to it. Find the

angle of the prism.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

30∘

36∘

18∘

72∘

15. Two prisms A and B are in contact with each other have angular

dispersions of  and  respectively. The dispersive power of A is 0.002.2∘ 4∘

https://dl.doubtnut.com/l/_vTKRBtPDyQMk
https://dl.doubtnut.com/l/_Uo3en54VxH8T
https://dl.doubtnut.com/l/_DrLP3z4g4ZPE


If the combination produces dispersion without deviation, the dispersive

power of B is

A. 0.001

B. 0.004

C. 0.002

D. 0.006

Answer: B

Watch Video Solution

16. Two prisms A and B have dispersive powers of 0.012 and 0.018

respectively. The two prisms are in contact with each other. The prism A

produces a mean deviation of , the mean deviation produced by B if

the combination is achromatic is

A. 

B. 

1.2∘

3.6∘

0.8∘

https://dl.doubtnut.com/l/_DrLP3z4g4ZPE
https://dl.doubtnut.com/l/_8ELO84MeDPF8


C. 

D. 

Answer: B

Watch Video Solution

0.4∘

1.8∘

17. In the �gure shown  is equal to  

A. 

sin i

sin r

μ2
2

μ3μ1

https://dl.doubtnut.com/l/_8ELO84MeDPF8
https://dl.doubtnut.com/l/_HsqTFHKFJLRv


B. 

C. 

D. None

Answer: B

Watch Video Solution

μ3

μ1

μ3μ1

μ2
2

18. A convergent beam is incident on two slabs placed in contact as

shown in �g. Finally the rays are converge at a distance (from left face of

https://dl.doubtnut.com/l/_HsqTFHKFJLRv
https://dl.doubtnut.com/l/_c2DjboNhRENA


slab A is ) 

A. 10 cm

B. 18 cm

C. 8 cm

D. 6 cm

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_c2DjboNhRENA
https://dl.doubtnut.com/l/_H5oYp7GGiZ7i


19. A parallel sided block of glass of refractive index 1.5 which is 36 mm

thick rests on the �oor of a tank which is �lled with water (refractive index

= 4/3). The di�erence between apparent depth of �oor at A and B when

seen from vertically above is equal to 

A. 2 mm

B. 3 mm

C. 4 mm

D. None of these

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_H5oYp7GGiZ7i


20. The apparent depth of an object O from AB is 

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

uIn(1 + aH)

u

(1 + aH)μ0

u

In(1 + aH)

https://dl.doubtnut.com/l/_jjgjJ5lpPi9e


21. A point source S is placed at the bottom of di�erent layers as shown

in the �gure. The refractive index of bottom most layer is . The

refractive index of any other upper layer is  where

n=1,2………….A ray of light with angle i slightly more than  starts from

the source S. Total internal re�ection takes place at the upper surface of a

layer having n equal to 

A. 3

B. 5

C. 4

D. 6

Answer: C

μ0

μ(n) = μ0 −
μ0

4n − 18

30∘

https://dl.doubtnut.com/l/_OKIvW9X3CQO3


Watch Video Solution

22. A person looking through a telescope focuses lens at a point on the

edge of the bottom of an empty cylindrical vessel. Next he �lls the entire

vessel with a liquid oif refractive index , without disturbing the

telescope. Now, he observes the mid point of the vessel. Determine the

radius to depth ratio of the vessel

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

μ

√
1

2

1 − μ2

μ2 + 1

√
1
2

4 − μ2

μ2 − 1

√
1

2

4 + μ2

μ2 + 1

√
1

2

4 + μ

μ + 1

https://dl.doubtnut.com/l/_OKIvW9X3CQO3
https://dl.doubtnut.com/l/_aELKt2GmLp6Y


23. x-y plane separates two media,  contains a medium of refractive

index 1 and  contains a medium of refractive index 2. A ray of light is

incident from �rst medium along a vector . Find the unit vector

along the refracted ray.

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

z ≥ 0

z ≤ 0

î + ĵ − k̂

î + ĵ − √ k̂
1

2√3

1

2√3

5

6

î + ĵ − k̂
1

2√3

1

2√3

1

2√3

î + ĵ − k̂

24. A body weighs w Newton on the surface of the earth. Its weight at a

height equal to half the radius of the earth, will be  where x and y are

coprimes . Find x and y

w
x

y

https://dl.doubtnut.com/l/_n0BmnAvFKbG4
https://dl.doubtnut.com/l/_HtQ13noKTdOr


A. 

B. 1.7

C. 

D. 

Answer: A

Watch Video Solution

1.5

√3

2

2

√3

25. The graph between sine of angle of refraction (sin r) in medium 2 and

sin of angle of incidence (sin i) in medium 1 indicates that

https://dl.doubtnut.com/l/_HtQ13noKTdOr
https://dl.doubtnut.com/l/_RRXdvqMVe1X7


  

A. Total internal re�ection can take place

B. Total internal re�ection cannot take place

C. Any of a and b

D. Data is incomplete

Answer: B

Watch Video Solution

(tan 36∘ = )
3

4

https://dl.doubtnut.com/l/_RRXdvqMVe1X7


26. A cubic container is �lled with a liquid whose refractive index

increases linearly from top to bottom. Which of the following represents

the path of a ray of light inside the liquid ?

A. 

B. 

C. 

D. 

https://dl.doubtnut.com/l/_NqdbK8i3lwzV


Answer: A

Watch Video Solution

27. Four similar prisms of angle of prism are arranged. Which of the

following arrangements give no net angular deviation?

A. 

B. 

C. 

D. 

https://dl.doubtnut.com/l/_NqdbK8i3lwzV
https://dl.doubtnut.com/l/_u8EM64p3hxEL


Answer: B

Watch Video Solution

28. A light ray is incident upon a prism in minimum deviation position and

su�ers a deviation of . If the shaded half of the prism is knocked o�,

the ray will 

A. Su�er a deviation of 

B. Su�er a deviation of 

C. Su�er a deviation of 

D. Not come out of the prism

Answer: C

Watch Video Solution

34∘

34∘

68∘

17∘

https://dl.doubtnut.com/l/_u8EM64p3hxEL
https://dl.doubtnut.com/l/_Nv5GDfTo9MrN


29. A ray of light strikes a plane mirror at an angle of incidence  as

shown in Figure . After re�ection,l the ray passes through a prism of

refractive indes 1.5 whos apex angle is . Through what angle must the

mirror be rotated it total deviation of the ray be  ?  

A.  clockwise

B.  anticlockwise

45∘

4∘

90∘

1∘

1∘

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


C.  clockwise

D.  anticlockwise

Answer: B

Watch Video Solution

2∘

2∘

30. The  plane separates two media  and  with refractive indices 

&  respectively. A ray of light travels from  to . Its directions in the

two media are given by the unit vectors,  & 

 respectively where  &  are unit vectors in the  & 

directions. Then :

A. 

B. 

C. 

D. 

Answer: A

xz A B μ1

μ2 A B

→
r A = aî + bĵ

→
r B = αî + βĵ î ĵ x y

μ1a = μ2α

μ1α = μ2a

μ1b = μ2β

μ1β = μ2b

https://dl.doubtnut.com/l/_xaqdWNsINvpe
https://dl.doubtnut.com/l/_B6IQveI8TANV


Watch Video Solution

31. A microscope is focussed on a point object, and then its objective is

raised through a height of 2cm when a glass slab of refractive index 1.5 is

placed over this point object such that it is focussed again. The thickness

of the glass slab is

A. 6 cm

B. 3 cm

C. 2 cm below P

D. 1.5 cm

Answer: A

Watch Video Solution

32. It is found that electromagnetic signals sent inside glass sphere from

A towards B reach point C. the speed of electromagnetic signals in glass

https://dl.doubtnut.com/l/_B6IQveI8TANV
https://dl.doubtnut.com/l/_X7Zvz7Ix3Nqx
https://dl.doubtnut.com/l/_8NENm5ip7h7j


cannot be: 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1.0 × 108m/s

2.4 × 108m/s

2 × 107m/s

4 × 107m/s

https://dl.doubtnut.com/l/_8NENm5ip7h7j


33. A light ray is incident on a transparent slab of refractive index

 at an angle of incidence . Find the ratio of the lateral

displacement su�ered by the light ray to the maximum value which it

could have su�ered.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

μ = √2 π/4

√3 − 1

√6

√3 − 2

√5

√1 − 2

√5

√1 − 2

√7

34. The time required for the light to go from A to B, when a ray of lilght

goes from point A in a medium where the speed of light is  to a point Bv1

https://dl.doubtnut.com/l/_MTgKxT6Ra6KH
https://dl.doubtnut.com/l/_StxQLgxGcWgw


in a medium where the speed of light is  as shown in �gure is 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

v2

t = +
a sec i

v1

b sec r

v2

t = +
a sec i

v2

b sec r

v1

t = −
a sec i

v1

b sec r

v2

t = −
a sec i

v2

b sec r

v1

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


35. The apparent depth of water in cylindrical water tank of diameter 2R

cm is reducing at the rate of x cm/minute when water is being drained

out at a constant rate. The amount of water drained in c.c. per minute is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(n1 =  refractive index of air, n2 =  refractive index of water)

xπR2n1 /n2

xπR2n2 /n1

2πRn1 /n2

πR2x

36. A ray of light travels from a medium of refractive index  to air. Its

angle of incidence in the medium is I, measured from the normal to the

boundary, and its angle of deviation is .  is plotted against I which of

the following best respresents the resulting curve

μ

δ δ

https://dl.doubtnut.com/l/_9uef7e8wpVlW
https://dl.doubtnut.com/l/_AHUAiC5XARAY


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_AHUAiC5XARAY


37. A man of height 1.47 m stands on a straight road on a hot day. The

vertical temperature in the air results in a variation of refractive index

with height y as  where  is the refractive index of air

near the road a /m. What is the apparent length of the

road man is able to sec?

A. 700m

B. 2000 m

C. 

D. in�nite distance

Answer: B

Watch Video Solution

μ = μ0√(1 + ay) μ0

= 1.5 × 10− 6

7000√2

38. A glass slab of thickness 3 cm and refractive index 3/2 is placed on ink

mark on a piece of paper. For a person looking at the mark at a distance 2

cm above it, the distance of the mark will appear to be in cm

https://dl.doubtnut.com/l/_0OvdMyWYxEYH
https://dl.doubtnut.com/l/_IC4CK3bcSnpR


A. 4 cm

B. 3 cm

C. 2 cm

D. 5cm

Answer: A

Watch Video Solution

39. Solar rays are incident at  on the surface of water . The

length of the shadow of a pole of length 1.2 m formed at the bottom of

the pond is  where n is (if the pole is vertical assuming that 0.2 m of

the pole is above the water surface)

A. 40

B. 

C. 

D. 

45∘ (μ = 4/3)

3.3

n

4

3

0

https://dl.doubtnut.com/l/_IC4CK3bcSnpR
https://dl.doubtnut.com/l/_ZzgxjmOiHHjG


LECTURE SHEET (EXERCISE II LEVEL -II (ADVANCED) MORE THAN ONE CORRECT

TYPE QUESTIONS)

Answer: B

Watch Video Solution

1. A ray of light is incident normally on one face of 

prism of refractive index 5/3 immersed in water of refractive index 4/3 as

shown in �gure . 

30∘ − 60∘ − 90∘

https://dl.doubtnut.com/l/_ZzgxjmOiHHjG
https://dl.doubtnut.com/l/_05KcjF2ZoWre


A. The exit angle  of the ray is 

B. The exit angle  of the ray is 

C. Total internal re�ection at point P ceases if the refractive index of

water is increased to  by dissolving some substance

D. Total internal re�ection at point P P ceases if the refractive index of

water is increased to 5/6 by dissolving some substance.

Answer: A::C

Watch Video Solution

θ2 sin− 1(5/8)

θ2 sin− 1( √3)
5

4

5/2√3

2. For a small angled prism, angle of minimum deviation  varies with

the refractive index of the prism as shown in the graph 

(δ)

https://dl.doubtnut.com/l/_05KcjF2ZoWre
https://dl.doubtnut.com/l/_1F8qw3OeBTjg


A. Point p corresponds to 

B. Slope of the line PQ=A/2

C. Slope =A

D. None of the above statements is true

Answer: A::C

Watch Video Solution

μ = 1

https://dl.doubtnut.com/l/_1F8qw3OeBTjg


3. Light is incident from a medium A to medium B. The graph of sine of

angkle of incidence I versus sine of angle of refraction r is shown in �g.

Which of the following is/are correct? 

A. Total internal re�ection occurs above a certain value of i.

B. Total internal re�ection will not occurs for any value of i

C. Wavelength of light in medium B is  times that in medium A.

D. Wavelength of light in medium B is  times that in medium A.

Answer: A::C

Watch Video Solution

√3

1/√3

https://dl.doubtnut.com/l/_UpWz1aKTm9bG


Watch Video Solution

4. The angle of deviation ( ) vs angle of ancidence (i) is plotted for a

prism. Pick up the correct statement. 

A. The angle of prism is 

B. The refractive index of the prism in 

C. For deviation to be  the angle of incidence 

D. The curve of  vs I is parabolic

Answer: A::B::C::D

Watch Video Solution

δ

60∘

n = √3

65∘ i1 = 55∘

δ

https://dl.doubtnut.com/l/_UpWz1aKTm9bG
https://dl.doubtnut.com/l/_yDVqo0006exN


5. For maximum deviation .

A. emergent ray must graze the surface (face)

B. incident ray must graze the surface

C. 

D. 

Answer: C

Watch Video Solution

Dmax

Dmax = 90∘ + e − A

Dmin = 90∘ + i − A

6. A ray of monochromatic light is incident on the plane surface of

separation between two media x and y with angle of incidence  in the

medium x and angle of refraction r in the medium y. The graph shows the

relation between sin  and sin . 

i

i r

https://dl.doubtnut.com/l/_yDVqo0006exN
https://dl.doubtnut.com/l/_LI02plWhcGhA
https://dl.doubtnut.com/l/_sdCXRS8jAelK


A. The speed of light in the medium y is  times than in medium x

B. The speed of light in the medum y is  times than in medium x

C. Total internal re�ection can take place when the incidence is in x

D. Total internal re�ection can take place when the incidence is in y

Answer: B::D

Watch Video Solution

√3

1

√3

7.   

n number of identical equilateral prisms are kept in contact as shown in

�gure. If deviation through a single prism is . Then (n,m are integers)

A. if n=2m, deviation through n prisms is zero

B. if n=2m+1, deviation through system of n prism is 

C. if n=2m, deviation through system of n prism is 

δ

δ

δ

https://dl.doubtnut.com/l/_sdCXRS8jAelK
https://dl.doubtnut.com/l/_B5r994Tbbcxr


LECTURE SHEET (EXERCISE II LEVEL -II (ADVANCED) LINKED COMPREHENSION

TYPE QUESTIONS)

D. if n=2m+1` deviation through system of n prism is zero

Answer: A::B::C::D

Watch Video Solution

1. A transparent solid sphere of radius  and density  �oats in a

transparent liquid of density  kept in a beaker. The bottom of the

beaker is spherical in shape with radius of curvature  and is silvered

to make it concave mirror as shown in the �gure. When an object is

placed at a distance of  directly above the centre of the sphere C, its

�nal image coincides with it. Find h (as shown in the �gure ), the height of

the liquid surface in the beaker from the apex of the bottom. Consider

the paraxial rays only. The refractive index of the sphere is  and that

2cm ρ

2ρ

8cm

10cm

3/2

https://dl.doubtnut.com/l/_B5r994Tbbcxr
https://dl.doubtnut.com/l/_ZmZjKlRCEe6u


of the liquid is   

A. 6cm

B. 8cm

C. 12cm

D. 16cm

Answer: C

4/3.

https://dl.doubtnut.com/l/_ZmZjKlRCEe6u


Watch Video Solution

2. A transparent solid sphere of radius  and density  �oats in a

transparent liquid of density  kept in a beaker. The bottom of the

beaker is spherical in shape with radius of curvature  and is silvered

to make it concave mirror as shown in the �gure. When an object is

placed at a distance of  directly above the centre of the sphere C, its

�nal image coincides with it. Find h (as shown in the �gure ), the height of

the liquid surface in the beaker from the apex of the bottom. Consider

the paraxial rays only. The refractive index of the sphere is  and that

2cm ρ

2ρ

8cm

10cm

3/2

https://dl.doubtnut.com/l/_ZmZjKlRCEe6u
https://dl.doubtnut.com/l/_I8bYuryDpwHp


of the liquid is   

A. 2 cm

B. 5 cm

C. 6 cm

D. 9 cm

Answer: B

4/3.

https://dl.doubtnut.com/l/_I8bYuryDpwHp


Watch Video Solution

3. A transparent solid sphere of radius  and density  �oats in a

transparent liquid of density  kept in a beaker. The bottom of the

beaker is spherical in shape with radius of curvature  and is silvered

to make it concave mirror as shown in the �gure. When an object is

placed at a distance of  directly above the centre of the sphere C, its

�nal image coincides with it. Find h (as shown in the �gure ), the height of

the liquid surface in the beaker from the apex of the bottom. Consider

the paraxial rays only. The refractive index of the sphere is  and that

2cm ρ

2ρ

8cm

10cm

3/2

https://dl.doubtnut.com/l/_I8bYuryDpwHp
https://dl.doubtnut.com/l/_cGHGUcPoCjxC


of the liquid is   

A. 8 cm

B. 9 cm

C. 14 cm

D. 15 cm

Answer: D

4/3.

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


Watch Video Solution

4. A long rectangular slab of transparent medium of thickness d placed

on a table with its length parallel to the x-axis and width parallel to the

axis. A ray of light travelling inair makes a near normal incidence on the

slab as shown. Taking the point of incidence as orign (0,0,0). The

refraction index  of the medium varies as  where  and 

 are constants. The refractive index of air is   

  

The x-coordinate of the point A where the ray intersects the upper

surface of the slab air boundary is

μ μ =
μ0

1 − ( )x
r

μ1

r( > d) μ0

https://dl.doubtnut.com/l/_cGHGUcPoCjxC
https://dl.doubtnut.com/l/_4cMlZVpIQgjU


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

r
⎧
⎨⎩1 − √1 − ( )

2⎫
⎬⎭

d

r

r
⎧
⎨⎩1 + √1 − ( )

2⎫
⎬⎭

d

r

r
⎧
⎨⎩1 − √1 + ( )

2⎫
⎬⎭

d

r

r
⎧
⎨⎩1 + √1 + ( )

2⎫
⎬⎭

d

r

5. A long rectangular slab of transparent medium of thickness d placed

on a table with its length parallel to the x-axis and width parallel to the

axis. A ray of light travelling inair makes a near normal incidence on the

slab as shown. Taking the point of incidence as orign (0,0,0). The

refraction index  of the medium varies as  where  and 

 are constants. The refractive index of air is   

μ μ =
μ0

1 − ( )x
r

μ1

r( > d) μ0

https://dl.doubtnut.com/l/_4cMlZVpIQgjU
https://dl.doubtnut.com/l/_Q4p0T7ZkxqY1


  

The x-coordinate of the point A where the ray intersects the upper

surface of the slab air boundary is

A. 

B. 

C. 

D. 

Answer: B

−μ0

√1 − ( )
2

d
r

μ0

√1 − ( )
2

d
r

−μ0

√1 + ( )
2

r

d

μ0

√1 + ( )
2

d

r

https://dl.doubtnut.com/l/_Q4p0T7ZkxqY1


Watch Video Solution

6. A long rectangular slab of transparent medium of thickness d placed

on a table with its length parallel to the x-axis and width parallel to the

axis. A ray of light travelling inair makes a near normal incidence on the

slab as shown. Taking the point of incidence as orign (0,0,0). The

refraction index  of the medium varies as  where  and 

 are constants. The refractive index of air is   

  

The x-coordinate of the point A where the ray intersects the upper

surface of the slab air boundary is

μ μ =
μ0

1 − ( )x
r

μ1

r( > d) μ0

https://dl.doubtnut.com/l/_Q4p0T7ZkxqY1
https://dl.doubtnut.com/l/_0LgpXO42o5IF


A. the ray retraces its path

B. the ray travels along the positive x-axis

C. the ray will travel parallel to y-axis

D. The ray will make certain angle  with positive y-axis and

pass along the line

Answer: C

Watch Video Solution

θ( > 30∘ )

7. In the diagram shown ray of light is incident on the �rst medium

boundary at angle  the medium has refractive index 2.  

  

The second layer has refractive index . A graph is given between

deviation and refractive index . The deviation is measured by

30∘

μ/2

μ

https://dl.doubtnut.com/l/_0LgpXO42o5IF
https://dl.doubtnut.com/l/_OwH3xAQw3tL9


considering the �nal emergent ray and the incident ray. 

Aswer the following questions 

Value  will be

A. 1

B. 2

C. 3

D. 1.5

Answer: B

Watch Video Solution

μ1

8. In the diagram shown ray of light is incident on the �rst medium

boundary at angle  the medium has refractive index 2.  

  

30∘

https://dl.doubtnut.com/l/_OwH3xAQw3tL9
https://dl.doubtnut.com/l/_hlsNxR0eL6ff


The second layer has refractive index . A graph is given between

deviation and refractive index . The deviation is measured by

considering the �nal emergent ray and the incident ray. 

Aswer the following questions 

Value of  will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

μ/2

μ

θ1

30∘

60∘

45∘

0∘

9. In the diagram shown ray of light is incident on the �rst medium

boundary at angle  the medium has refractive index 2.  30∘

https://dl.doubtnut.com/l/_hlsNxR0eL6ff
https://dl.doubtnut.com/l/_QaKSQDQx8p1F


  

The second layer has refractive index . A graph is given between

deviation and refractive index . The deviation is measured by

considering the �nal emergent ray and the incident ray. 

Aswer the following questions 

Value of  will be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

μ/2

μ

θ1

30∘

60∘

45∘

15∘

https://dl.doubtnut.com/l/_QaKSQDQx8p1F


LECTURE SHEET (EXERCISE II LEVEL -II (ADVANCED) MATRIX MATCHING TYPE

QUESTIONS)

1. A bird B in air is diving vertically downwards over a water tank with

speed 5 cm/s. Base of the tank is silvered. A �sh F in the tank is rising

vertically upwards along the same line with speed 2 cm/s. Water level is

lowered at the rate of 2 cm/s. Take   

Watch Video Solution

μwater = 4/3

https://dl.doubtnut.com/l/_DYzuK9XX9CMZ


LECTURE SHEET (EXERCISE II LEVEL -II (ADVANCED) INTEGER TYPE QUESTIONS)

LECTURE SHEET (EXERCISE III LEVEL -I (MAIN) STRAIGHT OBJECTIVE TYPE

QUESTIONS)

1. A beam of light falls on a glass plate  of thickness 6.0 cm at

an angle of . Find the de�ection of the beam on passing through the

plate. (in cm).

Watch Video Solution

(μ = 3/2)

60∘

2. The �at bottom of cylinder tank is silvered and water  is �lled

in the tank upto a height h. A small bird is hovering at a height 3h from

the bottom of the tank. When a small hole is opened near the bottom of

the tank, the water level falls at the rate of 1 cm/s. The bird will perceive

that his velocity of image is 1/x cm/sec (in downward directions) where x

is

Watch Video Solution

(μ = )
4
3

https://dl.doubtnut.com/l/_9liDCV8DtLgR
https://dl.doubtnut.com/l/_QdYASQ9DQ3Dj


1. A glass hemisphere of radius R and of material having refractive index

1.5 is silvered on its �at face as shown in �gure., A small object of height h

is located at a distance 2R from the surface of hemisphere as shown in

the �gure. The �nal image will form. 

A. at a distane of R from silvered surface, on the right side

B. on the object itself

C. at hemisphere surface

D. at a distance of 2R from the silvered surface, on left side.

Answer: B

https://dl.doubtnut.com/l/_dwOvoAfel7od


Watch Video Solution

2. An object kept on the principal axis and infront of a spherical mirror, is

moved along the axis itself. Its lateral magni�cation m is measured, and

plotted versus object distance  for a range of u, as shown in �gure. The

magni�cation of the object when it is placed at a distance 20cm in front

of the mirror is 

A. 

|u|

−1

https://dl.doubtnut.com/l/_dwOvoAfel7od
https://dl.doubtnut.com/l/_u4GR6KDtIN9Q


B. 1

C. 8

D. 20

Answer: A

Watch Video Solution

3. An object starts moviing at an angle of  with the principal axis as

shown in �gure. In front of a biconvex lens of focal length  . If 

denotes the angle at which image starts to move with principal axis, then 

45∘

+10cm θ

https://dl.doubtnut.com/l/_u4GR6KDtIN9Q
https://dl.doubtnut.com/l/_oHqIrkJ2mqEX


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

θ =
3π

4

θ =
π

2

θ =
π

4

θ = −
π

4

4. Consider a sphere of radius R made of glass of refractive index . A

small object moves along the dismeter with a constant velocity u. Find

the velocity of the image as seen by an observer outside when the object

passes through center.

A. using a convex mirror of focal length less than 0.25 m

B. 

C. 

D. zero

μ

μu

u/μ

https://dl.doubtnut.com/l/_oHqIrkJ2mqEX
https://dl.doubtnut.com/l/_Wq7BKJtpTVBV


Answer: B

Watch Video Solution

5. Find the distance of object placed in the slab of refractive index  from

point P of the curved surface of radius R so that image is formed at

in�nity: 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

μ

(μ − 1)r

μ

μR

(μ − 1)

R

(μ − 1)

(μ − 1)R

2μ

https://dl.doubtnut.com/l/_Wq7BKJtpTVBV
https://dl.doubtnut.com/l/_Q84NSvQAtRnI


Watch Video Solution

6. Figure, shows a concavo-convex lens . What is the condition on the

refractive indiecs so the at the lens is diverging? 

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

μ2

2μ3 < μ1 + μ2

2μ3 > μ1 + μ2

μ3 > 2(μ1 − μ2)

https://dl.doubtnut.com/l/_Q84NSvQAtRnI
https://dl.doubtnut.com/l/_xmtORn9CRTNQ


LECTURE SHEET (EXERCISE III LEVEL -II (ADVAMCED) STRAIGHT OBJECTIVE TYPE

QUESTIONS)

7. The distance between an object and the screen is 100cm. A lens

produces an image on the screen when the lens is placed at either of the

positions 40cm apart. The power of the lens is nearly

A. 3 dipoter

B. 5 diopter

C. 2 diopter

D. 9 diopter

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_xmtORn9CRTNQ
https://dl.doubtnut.com/l/_qTcp5c6lsNRK


1. A glass sphere  of radius 20 cm has a small air bubble 4 cm

below its centre. The sphere is viewed from outside and along a vertical

line through the bubble. The apparent depth of the bubble below the

surface of sphere is (in cm)

A. 13.33

B. 26.67

C. 15

D. 30

Answer: B

Watch Video Solution

(μ = 1.5)

2. A ray enters a glass sphere of refractive index  at an angle of

incidence of , ray is re�ected and refracted at the farther surface of

the sphere. The angle between the re�ected and refracted rays at this

surface is

μ = (√3)

60∘

https://dl.doubtnut.com/l/_LEsVFI7JSlsX
https://dl.doubtnut.com/l/_HJSW0VX9iKee


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

90∘

60∘

70∘

40∘

3. A ray of light is incident on a glass sphere of refractive index 3/2. What

should be the angle of incidence so that the ray which enters the sphere

does not come out of the sphere ?

A. 

B. 

C. 

D. 

tan− 1(2/3)

sin− 1(2/3)

90∘

cos − 1(1/3)

https://dl.doubtnut.com/l/_HJSW0VX9iKee
https://dl.doubtnut.com/l/_GBy837ShGmh8


Answer: C

Watch Video Solution

4. Radius of curvature of �rst surface of double convex lens is three times

that of the other. If focal length of the lens is 30 cm and refractive index

of the lens is 3/2, then radius of curvature of the �rst surface is

A. 20 cm

B. 40 cm

C. 60 cm

D. 80 cm

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_GBy837ShGmh8
https://dl.doubtnut.com/l/_xNPAzffQSkLu


5. A thin equi-convex lens is made of glass of refractive index  and its

length is  If it acts as a concave lens of  focal length when

dipped in a liquid, the refractive index of the liquid is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1.5

0.2m. 0.5m

17
8

15

8

13

8

9

8

6. A thin double convex lens is cut into two equal pieces A and B by a

plane containing principal axis. The piece B is further cut into two more

pieces pieces C and D by another plane perpendicular to the principal

axis. If the focal power of the original lens is P, then thos of A and C are

https://dl.doubtnut.com/l/_DNLltYXawHE9
https://dl.doubtnut.com/l/_b8lD1diVDKEr


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

P ,
P

4

P ,
P

2

, 2P
P

2

,
P

2
P

4

7. Two plano concave lenses of glass of refractive index 1.5 have radii of

curvature 20 cm and 30 cm respectively. They are placed in contact with

the curved surface towards each other and the space between them is

�lled with a liquid of refractive index 5/2. The focal length of the

combination is (in cm)

A. 6

B. 

C. 

−92

108

https://dl.doubtnut.com/l/_b8lD1diVDKEr
https://dl.doubtnut.com/l/_E48ZmwDizwX1


D. 12

Answer: D

Watch Video Solution

8. The two surfaces of a biconvex lens has same radii of curvatures . This

lens is made of glass of refractive index 1.5 and has a focal length of 10 cm

in air. The lens is cut into two equal halves along a plane perpendicular to

its principal axis to yield two plane - convex lenses. The two pieces are

glued such that the convex surfaces touch each other. If this combination

lens is immersed in water (refractive index =  ), its focal length (in cm ) is

A. 5

B. 10

C. 20

D. 40

Answer: D

4
3

https://dl.doubtnut.com/l/_E48ZmwDizwX1
https://dl.doubtnut.com/l/_aB8KYkBsRmi2


Watch Video Solution

9. Two converging glass lenses A and B have focal lengths in the ratio .

The radius of curvature of �rst surface of lens A is 1/4 th of the second

surface where as the radius of curvature of �rst surface of lens B is twice

that of second surface. Then the ratio between the radii of the �rst

surfaces of A and B is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2: 1

5: 3

3: 5

1: 2

5: 6

https://dl.doubtnut.com/l/_aB8KYkBsRmi2
https://dl.doubtnut.com/l/_ol7lMc6r1F9e


10. Two thin symmetrical lenses of di�erent nature and of di�erent

material have equal radii of curvature . The lenses are put

close together and immersed in water . The focal length of

the system in water is 30 cm. The di�erence between refractive indices of

the two lenses is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

R = 15cm

(μw = )
4
3

1

2

1

4

1

3

3

4

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


11. Find the focal length of the lens shown in Fig. 

A. 1 image , at in�nilty and 4 cm

B. 2 images at in�nity and 960/19cm

C. 2 image both at in�nity

D. 4 images, all at in�nity

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_l1k6LyNeZ1w3


12. A point object O approaches a biconvex lens of focal length 40 cm

along its optic axis with a speed of 10 m/s while the later receeds away

from the former with a speed of 4 cm/s. Find the speed and direction of

motion of the image when the object is at a distance of 60 cm from the

lens. 

A. 10 cm/s, leftwards

B. 10 cm/s, rightwards

C. 28 cm/s , righwards

D. 28 cm/s leftwards

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_nXjS6oI7DCwa


LECTURE SHEET (EXERCISE III LEVEL -II (ADVAMCED) MORE THAN ONE

CORRECT TYPE QUESTIONS)

1. A curved surface of radius R separates two medium of refractive indices

 as shown in �gures A and B .  

  

Choose the correct statement(s) related to the virtual image formed by

object O placed at a distance x, as shown in �gure

A. Virtual image is formed for any position of O if 

B. Virtual image can be formed if  and 

C. Virtual images is formed if  and 

D. None of these

μ1andμ2

μ2 < μ1

x > R μ2 < μ1

x < r μ2 > μ1

https://dl.doubtnut.com/l/_nXjS6oI7DCwa
https://dl.doubtnut.com/l/_NJf7HCMtDdyh


LECTURE SHEET (EXERCISE III LEVEL -II (ADVAMCED) LINKED COMPREHENSION

TYPE QUESTIONS)

Answer: A::B::C::D

Watch Video Solution

1. A convex lens of focal length 10 cm and a concave lens of same focal

length in value are placed co-axially at a separation of 20 cm as shown in

�gure. A point object is at in�nity on the principal axis. Take the optic

center of convex lens as origin of co ordinate system and the principal

axis as x-axis as shown in �gure. 

  

https://dl.doubtnut.com/l/_NJf7HCMtDdyh
https://dl.doubtnut.com/l/_2VTDwXFOvNlJ


The co-ordinates of the image formed after refraction through both the

lenses is

A. (10 cm, 0)

B. (25cm, 0)

C. (-5m,0)

D. (15cm,0)

Answer: D

Watch Video Solution

2. A convex lens of focal length 10 cm and a concave lens of same focal

length in value are placed co-axially at a separation of 20 cm as shown in

�gure. A point object is at in�nity on the principal axis. Take the optic

center of convex lens as origin of co ordinate system and the principal

axis as x-axis as shown in �gure. 

https://dl.doubtnut.com/l/_2VTDwXFOvNlJ
https://dl.doubtnut.com/l/_ETUA48Hzy2mc


  

The co-ordinates of the image formed after refraction through both the

lenses is

A. (15 cm, 0.25cm)

B. (10 cm+0.25cm)

C. (25cm, -0.5cm)

D. (15cm,+0.5cmC)

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_ETUA48Hzy2mc


3. A convex lens of focal length 10 cm and a concave lens of same focal

length in value are placed co-axially at a separation of 20 cm as shown in

�gure. A point object is at in�nity on the principal axis. Take the optic

center of convex lens as origin of co ordinate system and the principal

axis as x-axis as shown in �gure. 

  

In the initial positin (as given in the passage ) if the concave lens has a

velocit of 9 cm/s towards the convex lens, the velocity of the �nal image

will be

A. 10 cm/s along positive x-axis

B. 6.75 cm/s along negative x-axis

C. 8 cm/s along negative x-axis

https://dl.doubtnut.com/l/_M3qWbSVYx7Hu


LECTURE SHEET (EXERCISE III LEVEL -II (ADVAMCED) MATRIX MATCHING TYPE

QUESTIONS)

D. 8 cm/s along positive x-axis

Answer: B

Watch Video Solution

1. Thin lenses made of materials  with which are silvered at one

surface are given in column I and their focal powers are given is column-II,

Radius of curvature of each spherical surface is R. Match the two columns.

Watch Video Solution

μ = 1.5

https://dl.doubtnut.com/l/_M3qWbSVYx7Hu
https://dl.doubtnut.com/l/_kmN6ClCC2G6h


LECTURE SHEET (EXERCISE III LEVEL -II (ADVAMCED) INTEGER TYPE

QUESTIONS)

1. One of the surfaces of a biconvex lens of a focal length 10 cm is silvered

as shown in �gure. Radius of curvature of silvered surface is 10 cm. At a

given instant, if speed of object is 1m/s, then the speed of image at that

instant is  m/s. What will be the value of ?   

Watch Video Solution

(10 + α) α (μ = 1.5)

https://dl.doubtnut.com/l/_kmN6ClCC2G6h
https://dl.doubtnut.com/l/_H2d4zHbVE6pV


PRACTICE SHEET (EXERCISE I LEVEL -I (MAIN) STRAIGHT OBJECTIVE TYPE

QUESTIONS)

2. An object is kept at a distance of 4 cm form the �rst focus of a convex

lens. A real image is formed at a distance of 9 cm from its second focus.

What is the focal length of that lens is ___________(in cm)

Watch Video Solution

1. An in�nitely long rod lies along the axis of a concave mirror of focal

length f. The near end of the rod is distance  from the mirror. Its

image will have length

A. 

B. 

C. 

D. 

u > f

uf

u − f

uf

u + f

f 2

u + f

f 2

u − f

https://dl.doubtnut.com/l/_miayDyNw5yLT
https://dl.doubtnut.com/l/_Kp6kimPXFtX3


Answer: D

Watch Video Solution

2. Two plane mirrors A and B are aligned parallel to each other as shown

in the �gure. A light ray is incident at an angle of  at a point just

inside one end of A. The number of times the ray undergoes re�ections

(including the �rst one) before it emerges out is 

A. 28

B. 30

C. 32

30∘

https://dl.doubtnut.com/l/_Kp6kimPXFtX3
https://dl.doubtnut.com/l/_DG36IoIhO0ZX


D. 34

Answer: B

Watch Video Solution

3. A short linear object of length b lies along the axis of a concave mirror

of focal length fat a distance u from the pole of the mirror, what is the

size of image?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

b( )
1 / 2u − f

f

b( )
1 / 2f

u − f

b( )
u − f

f

b( )
2

f

u − f

https://dl.doubtnut.com/l/_DG36IoIhO0ZX
https://dl.doubtnut.com/l/_ARsyMtuLMN2z
https://dl.doubtnut.com/l/_JnZqwksWzQNR


4. A concave mirror has a focal length 20 cm. The distance between the

two positions of the object for which the image size is double of the

object size is

A. 20 cm

B. 40 cm

C. 30 cm

D. 60 cm

Answer: A

Watch Video Solution

5. A spherical surface of radius of curvature R separates air (refractive

index 1.0) from glass (refractive index 1.5). The center of curvature is in the

glass. A point object P placed in air is found to have a real image Q in the

glass. The ling PQ cuts the surface at a point O, and . The

distance PO is equal to

PO = OQ

https://dl.doubtnut.com/l/_JnZqwksWzQNR
https://dl.doubtnut.com/l/_btujOmRD0llM


A. 5R

B. 3R

C. 2R

D. 1.5R

Answer: A

Watch Video Solution

6. Two plane mirrors are inclined at . A ray incident on one mirror at

incidence angle  after re�ection falls on the second mirror and is

re�ected from there parallel to the �rst mirror, The value of  is

A. 

B. 

C. 

D. 

70∘

θ

θ

50∘

45∘

30∘

55∘

https://dl.doubtnut.com/l/_btujOmRD0llM
https://dl.doubtnut.com/l/_IS044iQ9TXb2


Answer: A

Watch Video Solution

7. A light ray strikes a horizontal plane mirror and gets deviated by .

By what angle should the mirror be tilted so that the re�ected ray

becomes vertical?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

π/3

π/6

(π) /2

π

3

(π) /4

https://dl.doubtnut.com/l/_IS044iQ9TXb2
https://dl.doubtnut.com/l/_iX7cqJQNOHAm


8. A narrow beam of light after re�ection by a plane mirror falls on a scale

at a distance 100 cm from the mirror. When the mirror is rotated a little,

the light spot moves through 2 cm. The angle through which the mirror is

rotated is

A. 0.02 rad

B. 0.01 rad

C. 200 rad

D. 0.01/188  rad

Answer: B

Watch Video Solution

π

9. Three identical plane mirrora AB, BC, AC are arranged as shown in the

�gure. Find the total number of images of a point objectS formed by the

https://dl.doubtnut.com/l/_38G7Pcg2Rvyt
https://dl.doubtnut.com/l/_wJtPNIPEa12i


three mirrors. (S is at the centre of the system) 

A. 18

B. 12

C. 5

D. in�nity

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_wJtPNIPEa12i


10. An object is placed on the principal axis of a concave mirror at a

distance of 1.5 f(f is the focal length). The image will be at,

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_oDeNloo5NsXc


PRACTICE SHEET (EXERCISE I LEVEL -II (ADVANCED) STRAIGHT OBJECTIVE TYPE

QUESTIONS)

11. Two plane mirrors are placed parallel to each other at a distance L

apart. A point object O placed between them, at a distance  from one

mirror. Both mirrors form multiple image. The distance between any two

images cannot be

A. 3L/2

B. 2L/3

C. 2L

D. None

Answer: A

Watch Video Solution

L/3

https://dl.doubtnut.com/l/_I6sWsc2nfCS2


1. A clock �xed on a wall shows time 04:25:37. What time will its image in a

plane mirror hanging on an opposite vertical wall show?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

07: 43: 32

07: 43: 32

07: 34: 23

43: 27: 36

2. A man of height 'h' is walking away from a street lamp with a constant

speed 'v'. The height of the street lamp is 3h. The rate at which the length

of the man's shadow is increasing when he is at a distance 10 h from the

base of the street lamp is

A. v/2

https://dl.doubtnut.com/l/_YPYWN4Zvi4BP
https://dl.doubtnut.com/l/_AES84AyDBP6f


B. v/3

C. 2v

D. v/6

Answer: A

Watch Video Solution

3. A point source of light is 60 cm from a screen and is kept at the focus

of a concave mirror which re�ects light on the screen. The focal length of

the mirror is 20 cm. The ratio of average intensities of the illumination on

the screen when the mirror is present and when the mirror is removed is:

A. 

B. 

C. 

D. 

36: 1

37: 1

49: 1

10: 1

https://dl.doubtnut.com/l/_AES84AyDBP6f
https://dl.doubtnut.com/l/_YR3QQ8DcvAGv


Answer: D

Watch Video Solution

4. A police inspector is chasing a thief who is running away in a car with a

speed 3m/s. The speed of police jeep is 12 m/s. Then the speed of image

of police jeep as seen by thief in the rear view mirror when the police jeep

is at a distance of 30 m is (value of focal length of the rear view mirror is

15 m)

A. 2m/s

B. 3m/s

C. 4m/s

D. 1m/s

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_YR3QQ8DcvAGv
https://dl.doubtnut.com/l/_lOUeLtEFwR2c
https://dl.doubtnut.com/l/_Zv0QpzuqYXTt


5. A particle moves in a circular path of radius 5 cm in a plane

perpendicular to the principal axis of a convex mirror with radius of

curvature 20cm. The object is 15cm in front of the mirror. Calculate the

radius of the circular path of the image.

A. 15 cm

B. 20 cm

C. 10 cm

D. 40 cm

Answer: C

Watch Video Solution

6. A point source is situated at a distance  from the pole of the

concave mirror of focal length f. At time t=0 the point source starts

moving away from the mirror with constant velocity. Which of the graphs

x < f

https://dl.doubtnut.com/l/_Zv0QpzuqYXTt
https://dl.doubtnut.com/l/_XwHqSLwVL38S


below represents best, variation of image distance |v| with distance x

between the pole of mirror and the source.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_XwHqSLwVL38S


PRACTICE SHEET (EXERCISE I LEVEL -II (ADVANCED) MORE THAN ONE

CORRECT TYPE QUESTIONS)

7. When an object is placed at a distance of 25 cm from a mirror, the

magni�cation is . The object is moved 15cm farther away with respect

to the earlier position, and the magni�cation becomes . If 

, then calculate the focal length of the mirror.

A. 10 cm

B. 30 cm

C. 15 cm

D. 20 cm

Answer: D

Watch Video Solution

m1

m2 m1 /m2 = 4

https://dl.doubtnut.com/l/_XwHqSLwVL38S
https://dl.doubtnut.com/l/_o82b97Rw8DC0


1. A plane mirror M is arranged parallel to a wall W at a distance l from it.

The light produced by a point source S kept on the wall is re�ected by the

mirror and produces a patch of light on the wall. The mirroo moves with

velocity v towards the wall. 

Which of the following statement(s) is are correct? 

A. The patch of light will move with speed v on the wall

B. The patch of light will not move on the wall

C. As the mirror comes closer, then patch of light wil become larger

and shift away from the wall with speed larger than y

D. The size of the path light on the wall remains the same

/

https://dl.doubtnut.com/l/_sAK75UKDWTHZ


PRACTICE SHEET (EXERCISE I LEVEL -II (ADVANCED) LINKED COMPREHENSION

TYPE QUESTIONS)

Answer: B::D

Watch Video Solution

2. Which of the following are correct about spherical mirrors

A. concave mirror forms virtual image of real object some times

B. convex mirror forms real image of virtual object some times

C. convex mirror forms real image of virtual object always

D. convex mirror virtual image of real object always

Answer: A::B::C::D

Watch Video Solution

https://dl.doubtnut.com/l/_sAK75UKDWTHZ
https://dl.doubtnut.com/l/_ih2T1IvusK5S


1.   

Two point charges  and ) are placed on x-axis, �gure shows graph

potential (V) on x-axis. With x-co-ordinate:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(q1 q2

( , 0)
10

7

( , 0)
60

7

( , 0)
−60

7

( , 0)
−10

7

https://dl.doubtnut.com/l/_mLwVHS2dYick


2.   

A concave mirror of radius of curvature 10 cm whose principal axis co

incides with x-axis and its centreof curvature at origin. A point object O

with its initial co-ordinates (-2,0) is moving with a constant speed 

cm/sec making an angle  with the x-axis as shown �gure.  

The image co -ordinates at tiem t=0

A. zero

B. 0.5 cm/s

C. 1 cm/s

D. 2 cm/s

Answer: D

Watch Video Solution

√2

45∘

https://dl.doubtnut.com/l/_FppgcLJPNYl9


3.   

A concave mirror of radius of curvature 10 cm whose principal axis co

incides with x-axis and its centreof curvature at origin. A point object O

with its initial co-ordinates (-2,0) is moving with a constant speed 

cm/sec making an angle  with the x-axis as shown �gure.  

The image co -ordinates at tiem t=0

A. 1s

B. 2s

C. 3s

D. 4s

Answer: B

Watch Video Solution

√2

45∘

https://dl.doubtnut.com/l/_s8bO9rsY2vJP


4. A plane mirror M and a concave mirror X are kept at a seperation of

40cm with their re�ecting faces facing each other as shown in �gure. An

object AB is kept perpendicular to the principal axis in position (1).

Considering successive re�ections �rst at mirror X and then at M a real

image is formed infront of M at a normal distance 8 cm form it. If the

object is mived to new position (2), the real image is formed atg 20cm

from M with the re�ections as described earlier. 

  

Focal length of mirror X is

A. 11cm

B. 12cm

C. 14cm

https://dl.doubtnut.com/l/_JUvFrVvMNyO9


D. 15cm

Answer: D

Watch Video Solution

5. When an object is placed 40cm from a diverging lens, its virtual image

is formed 20cm from the lens. The focal length and power of lens are

A.  cm

B.  cm

C.  cm

D. cm

Answer: B

Watch Video Solution

18

−12

−6

−24

https://dl.doubtnut.com/l/_JUvFrVvMNyO9
https://dl.doubtnut.com/l/_661ypbufIApI


PRACTICE SHEET (EXERCISE I LEVEL -II (ADVANCED) MATRIX MATCHING TYPE

QUESTIONS)

6. When an object is placed 40cm from a diverging lens, its virtual image

is formed 20cm from the lens. The focal length and power of lens are

A. at distacne of  cm from the pole of mirror X and in front of its

re�ecting surface.

B. at a distance of  cm from the pole of mirror X and in front of its

re�ecting surface

C. mid point between X and Y

D. at any position between X and pole

Answer: A

Watch Video Solution

80

3

40
3

https://dl.doubtnut.com/l/_9zEfQmtjM8yM


PRACTICE SHEET (EXERCISE I LEVEL -II (ADVANCED) INTEGER TYPE QUESTIONS)

1. Match the object natures in column I with the natures of their images

formed by a plane mirror in column II. 

Watch Video Solution

1. An object is at 20 cm from a concave mirror of focal length 10 cm, the

nature of image is

Watch Video Solution

2. A 4 cm object is placed perpendicular to the principal axis of a convex

mirror of focal length 7.5 cm. The distance of the image from the mirror if

it is 0.6 cm in size is 51/x where x is

https://dl.doubtnut.com/l/_isILdbQvC4MS
https://dl.doubtnut.com/l/_gXMPBjf5EvLt
https://dl.doubtnut.com/l/_JxwX4McifauL


PRACTICE SHEET (EXERCISE II LEVEL -I (MAIN) STRAIGHT OBJECTIVE TYPE

QUESTIONS)

Watch Video Solution

1. The minimum deviation produced by a hollow prism �lled with a certain

liquid to be . The light ray is also found to be refracted at angle .

The refractive index of the liquid is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

30∘ 30∘

√2

√3

√
3

2

3

2

https://dl.doubtnut.com/l/_JxwX4McifauL
https://dl.doubtnut.com/l/_MDEZz8ur90zL


2. For a prism of refractive index, , the angle of minimum deviation is

equal to the angle of prism. Then the angle of the prism is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1.732

30∘

45∘

60∘

80∘

3. When a glass prism of refracting angle  is immersed in a liquid its

angle of minimum deviation is . The critical angle of glass with

respect to the liquid medium is

A. 

B. 

60∘

30∘

30∘

45∘

https://dl.doubtnut.com/l/_Gk0F8ElAFqfS
https://dl.doubtnut.com/l/_2N6MUFj0AutE


C. 

D. 

Answer: B

Watch Video Solution

60∘

50∘

4. The angle of a prism is A. One of its refracting surfaces is silvered. Light

rays falling at an angle of incidence 2A on the �rst returns back through

the same path after su�erin re�ection at the silvered surface. The

refractive index , of the prism

A. 

B. 

C. 

D. 

Answer: B

W t h Vid S l ti

μ

2 sinA

2 cosA

1/2 cosA

tanA

https://dl.doubtnut.com/l/_2N6MUFj0AutE
https://dl.doubtnut.com/l/_y6j4nZFDu5wW


Watch Video Solution

5. A thin plano - convex lens acts like a concave mirror of focal length 0.2

m, when silvered on its plane surface. The refractive index of the material

of the lens is 1.5. The radius of curvature of the convex surface of the lens

will be

A. 0.4 m

B. 0.2m

C. 0.1m

D. 0.75m

Answer: B

Watch Video Solution

6. At what distance from a convex mirror of focal length 2.5 m should as

boy stand so that his image has a height equal to half the original

https://dl.doubtnut.com/l/_y6j4nZFDu5wW
https://dl.doubtnut.com/l/_3YeOvwg8YtU8
https://dl.doubtnut.com/l/_YB1ZT47SCSy8


height?

A. 2.5 m from the mirror

B. 5 m from the mirror

C. 7.5 m from the mirror

D. 10 m from the mirror

Answer: A

Watch Video Solution

7. An object of length 10 cm is placed at right angles to the principal axis

of a mirror of radius of curvature 60 cm such that its image is virtual,

erect and has a length 6 cm. What kind of mirror it is and also determine

the position of the object ?

A. Concave 20 cm from the mirror

B. convex 20 m from the mirror

C. concave 10 cm from the mirror

https://dl.doubtnut.com/l/_YB1ZT47SCSy8
https://dl.doubtnut.com/l/_Jl244ZSArnI7


D. convex 20 cm from the mirror

Answer: D

Watch Video Solution

8. A plane mirror is placed 22.5 cm in front of the concave mirror of focal

length 10 cm. Find where an object a can be placed between the two

mirrors, so that the �rst image in both the mirrors coincides.

A. 15 cm from the concave mirror

B. 15 cm from the plane mirror

C. 10 cm from the concave mirror

D. 10 cm from the plane mirror

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_Jl244ZSArnI7
https://dl.doubtnut.com/l/_lpxd6NLgJRpm


PRACTICE SHEET (EXERCISE II LEVEL -II (ADVANCED) STRAIGHT OBJECTIVE TYPE

QUESTIONS)

1. Consider the situation shown in �gure. Water  is �lled in a

breaker upto a height of 10 cm. A plane mirror is �xed at a height of 5 cm

from the surface of water. Distance of image from the mirror after

re�ection from it if an object O at the bottom of the beaker is 

A. 15 cm

B. 12.5 cm

C. 7.5

(μw = )
4
3

https://dl.doubtnut.com/l/_lURus8X3jy6C


D. 10 cm

Answer: B

Watch Video Solution

2. A point object is placed at a distance of  from a thin plano-concex

lens of focal length . The plane surface of the lens is now silvered.

The image created by the is at :

A. 12 cm to the left of lens system

B. 20 cm to the right of lens system

20cm

15cm

https://dl.doubtnut.com/l/_lURus8X3jy6C
https://dl.doubtnut.com/l/_s5Tpqn1DfgXx


PRACTICE SHEET (EXERCISE II LEVEL -II (ADVANCED) LINKED COMPREHENSION

TYPE QUESTIONS)

C. 12 cm to the right of lens system

D. 20 cm to the left of lens system

Answer: A

Watch Video Solution

1. Two identical concave mirrors  &  with principal axes

perpendicular to each other and pole  of mirro  at origin is as

shown. Let f be the focal length and C be the common centre of curvature

for both mirrors. A point object O is at  and is moving with a

velocity  m/s.  

M1 M2

P1 M1

( − 5f, 0)

→
C = v0 î

https://dl.doubtnut.com/l/_s5Tpqn1DfgXx
https://dl.doubtnut.com/l/_WaEuUi5K10ua


  

Consider rays incident on mirror  the co-ordinates of the �nal imasge

formed is

A. at (-x,0) and moving along x-axis

B. at (-y,0) and moving along x-axis

C. at (+x,0) and moving along x-axis

D. at (-y,0) and moving along y-axis

Answer: B

Watch Video Solution

M2

2. Two identical concave mirrors  &  with principal axes

perpendicular to each other and pole  of mirro  at origin is as

M1 M2

P1 M1

https://dl.doubtnut.com/l/_WaEuUi5K10ua
https://dl.doubtnut.com/l/_5Ju5t4Q34VWp


shown. Let f be the focal length and C be the common centre of curvature

for both mirrors. A point object O is at  and is moving with a

velocity  m/s.  

  

Consider rays incident on mirror  the co-ordinates of the �nal imasge

formed is

A. at position (-x,0) and moving along x-axis

B. at position (+x,0) and moving along x-axis

C. at position (-x,0) and moving along y-axis

D. at position (+y,0) and moving along y-axis

Answer: A

Watch Video Solution

( − 5f, 0)

→
C = v0 î

M2

https://dl.doubtnut.com/l/_5Ju5t4Q34VWp


3. Two identical concave mirrors  &  with principal axes

perpendicular to each other and pole  of mirro  at origin is as

shown. Let f be the focal length and C be the common centre of curvature

for both mirrors. A point object O is at  and is moving with a

velocity  m/s.  

  

Consider rays incident on mirror  the co-ordinates of the �nal imasge

formed is

A. Real and at 20 cm from the mirror

B. virtual

C. may be real or virtual

D. all of these

M1 M2

P1 M1

( − 5f, 0)

→
C = v0 î

M2

https://dl.doubtnut.com/l/_9Y2xh5msEGDq


Answer: A

Watch Video Solution

4.   

A plane wave front of light is incident on a plane mirror. Intensity is

maximum at P when

A.  cm18
2

3

https://dl.doubtnut.com/l/_9Y2xh5msEGDq
https://dl.doubtnut.com/l/_Rvu24AOaA7gA


B. 

C. 0.186 m`

D. 

Answer: A

Watch Video Solution

15 cm
1

3

9 cm
1

3

5. A cylindrical glass rod of raidus 0.1 m and  lies on a horizontal

plane mirror. A horizontal ray of light goind perpendicular to the axis of

rod is incident on it 

  

As what height from plane mirror should the ray be incident so that it

emerges from the rod at a height 0.1 m above the mirror.

Ri√3

https://dl.doubtnut.com/l/_Rvu24AOaA7gA
https://dl.doubtnut.com/l/_htBrJtXeHLBl


A. 21.5 cm

B. 31.5 cm

C. 11.5 cn

D. 41.5 cm

Answer: B

Watch Video Solution

6. A cylindrical glass rod of raidus 0.1 m and  lies on a horizontal

plane mirror. A horizontal ray of light goind perpendicular to the axis of

rod is incident on it 

  

Ri√3

https://dl.doubtnut.com/l/_htBrJtXeHLBl
https://dl.doubtnut.com/l/_eQ4ezIyCb9zZ


PRACTICE SHEET (EXERCISE II LEVEL -II (ADVANCED) MATRIX MATCHING TYPE

QUESTIONS)

As what height from plane mirror should the ray be incident so that it

emerges from the rod at a height 0.1 m above the mirror.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

30∘

45∘

75∘

60∘

1. Column I contains the path traced by light rays abnd the positions of

object and image, with a re�ecting spherical mirror. Choose the possible

for type of mirror and the nature of image rom column II to each case in

https://dl.doubtnut.com/l/_eQ4ezIyCb9zZ
https://dl.doubtnut.com/l/_CMdy8qJ6D14H


PRACTICE SHEET (EXERCISE II LEVEL -II (ADVANCED) INTEGER TYPE

QUESTIONS)

column -I 

Watch Video Solution

https://dl.doubtnut.com/l/_CMdy8qJ6D14H


1. Two plane mirrors are making an angle of  to each other. A light ray

falls on one of the mirrors. The light ray is incident parallel to angular

bisector of mirrors. How many re�ection does the light ray undergo?

Watch Video Solution

60∘

2. A plane mirror is placed with its plane at an angle 30∘ with the y-axis.

Plane of the mirror is perpendicular to the xy-plane and the length of the

mirror is 3m. An insect moves along x-axis starting from a distant point,

with speed 2 cm/s. The duration of the time for which the insect can see

https://dl.doubtnut.com/l/_TqOg6H4zy4jZ
https://dl.doubtnut.com/l/_MupVBybMDQnJ


its shown image in the mirror is:

Watch Video Solution

3. A ray of light is to travel from point A to point B in �gure in the

shortest possible time after re�ecting from P. Then OP is ………cm. 

https://dl.doubtnut.com/l/_MupVBybMDQnJ
https://dl.doubtnut.com/l/_AbOhLW5pnZj5


Watch Video Solution

4. A particle is dropped along the axis from a height f/2 on a concave

mirror of focal length f as shown in the �gure. The acceleration due to

gravity is g. Then the maximum speed of the image is given by √xfg
3

4

https://dl.doubtnut.com/l/_AbOhLW5pnZj5
https://dl.doubtnut.com/l/_FnbwfgJLUyws


where x=………...

Watch Video Solution

5. A point sourcs  is moving with a speed of  in  plane as

shown in the �gure. The radius of curvature of the concave mirror is .

S 10m/s x − y

4m

https://dl.doubtnut.com/l/_FnbwfgJLUyws
https://dl.doubtnut.com/l/_R0SieBFtL4kf


PRACTICE SHEET (EXERCISE III LEVEL -I (MAIN) STRAIGHT OBJECTIVE TYPE

QUESTIONS)

Determine the velocity vector of the image formed by paraxial rays. 

Watch Video Solution

1. An object is placed at a distance of 15 cm from a convex lens of focal

length 10 cm. On the other side of the lens, a convex mirror is placed at

its focus such that the image formed by the combination coincides with

the object itself. The focal length of the convex mirror is 

A. 20 cm

https://dl.doubtnut.com/l/_R0SieBFtL4kf
https://dl.doubtnut.com/l/_UPYzBIlqrXgr


B. 10 cm

C. 15 cm

D. 30 cm

Answer: B

Watch Video Solution

2. A convex spherical refracting surface with radius R separates a medium

having refractive index  from air. As an object is moved towards the

surface from far away from the surface along the principle axis, its image

A. Changes from real to virtual when it is at a distance R from the

surface

B. Changes from virtual to real when it is at a distance R from the

surface

C. Changes from real to virtual when it is at a distance 2R/3 from the

surface

5/2

https://dl.doubtnut.com/l/_UPYzBIlqrXgr
https://dl.doubtnut.com/l/_8Oe4T4CB5n6E


D. Changes from virtual toreal when it is at a distance 2R/3 from the

surface

Answer: C

Watch Video Solution

3. An object is placed at  away from �rst focus of a convex lens where

f is the focal length of the lens. Its image is formed at a distance  in

a slab of refractive index  , from the face of the slab facing the lens.

Find the distance of this face of the slab from the second focus of the

lens. 

f /2

3f /2

3/2

https://dl.doubtnut.com/l/_8Oe4T4CB5n6E
https://dl.doubtnut.com/l/_FJARKzFq6dIk


A. f/2

B. 3f/2

C. 2f

D. f

Answer: D

Watch Video Solution

4. The distance between a convex lens and a plane mirror is 10 cm. The

parallel rays incident on the convex lens after re�ection from the mirror

form image at the optical centre of the lens. Focal length of lens will be 

https://dl.doubtnut.com/l/_FJARKzFq6dIk
https://dl.doubtnut.com/l/_ALGr96Kx4hyB


A. 10 cm

B. 20 cm

C. 30 cm

D. cannot be determined

Answer: B

Watch Video Solution

5. A small �sh 0.4 m below the surface of a lake is viewed through a

simple converging lens of focal length 3 m. The lens is kept at 0.2 m above

the water surface such that �sh lies on the optical axis of the lens. The

image of the �sh seen by observer will be at   

A. A distance of 0.2 m from the water surface

B. A distance of 0.6 m from the water surface

C. A distance of 0.3 m from the water surface

(μwater = )
4
3

https://dl.doubtnut.com/l/_ALGr96Kx4hyB
https://dl.doubtnut.com/l/_R16soVKR9cP8


D. The same location of �sh

Answer: D

Watch Video Solution

6. A ray of light falls on the surface of a spherical glass paper weight

making an angle  with the normal and is refracted in the medium at an

angle . The angle of deviation of the emergent ray from the direction of

the incident ray is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

α

β

(α − β)

2(α − β)

(α − β) /2

(β − α)

https://dl.doubtnut.com/l/_R16soVKR9cP8
https://dl.doubtnut.com/l/_41mE0FB8kZvJ


PRACTICE SHEET (EXERCISE III LEVEL -II (ADVANCED) STRAIGHT OBJECTIVE

TYPE QUESTIONS)

1. The focal length of a convex lens of R.I. 1.5 is f when it is placed inair.

When it is immersed in a liquid it behaves as a converging lens its focal

length becomes . The refractive index of the liquid.

A. 

B.  and 

C. 

D. 

Answer: B

Watch Video Solution

xf(x > 1)

> 3/2

< 3/2 > 1

< 3/2

= 3/2

2. A thin equi-convex lens is made of glass of refractive index  and its

length is  If it acts as a concave lens of  focal length when

dipped in a liquid, the refractive index of the liquid is

1.5

0.2m. 0.5m

https://dl.doubtnut.com/l/_wNtPzfxXSf5a
https://dl.doubtnut.com/l/_vjVAQivz3Axr


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1.2 × 108ms− 1

1.6 × 108ms− 1

1.8 × 108ms− 1

2.4 × 108ms− 1

3. In a optics experiment, with the positive of the object �xed, a student

varies the positive of a convex lens and for each positive, the screen is

adjusted to get a clear image of the object. A graph between the object

distance u and the image distance v, from the lens, is plotted using the

same scale for the two axes. A straight line passing through the origin

and making an angle of  with the x-axis meets the experimental curve

at P. The coordinates of P will be

A. 

45∘

( , )
f

2

f

2

https://dl.doubtnut.com/l/_vjVAQivz3Axr
https://dl.doubtnut.com/l/_Yehypgu4XMHV


B. 

C. 

D. 

Answer: D

Watch Video Solution

(f, f)

(4f, 4f)

(2f, 2f)

4. A mark on the surface of a glass spehre  is viewed from a

diametrically opposite position. It appears to be at a distance 10 cm from

its actual position. The radius of the sphere is

A. 5 cm

B. 10 cm

C. 15 cm

D. 25 cm

Answer: A

(μ = 1.5)

https://dl.doubtnut.com/l/_Yehypgu4XMHV
https://dl.doubtnut.com/l/_vux2gM8PkHQb


Watch Video Solution

5. A ray of light falls on a transparent sphere with centre at C as shown in

�gure. The ray emerges from the sphere parallel to line AB. The refractive

index of the sphere is 

A. 

B. 

C. 

D. 

Answer: A

h id l i

√2

√3

3/2

1/2

https://dl.doubtnut.com/l/_vux2gM8PkHQb
https://dl.doubtnut.com/l/_s6bLK4auaPzb


Watch Video Solution

6. There is small air bubble inside a glass sphere  of radius 10

cm. The bubble is 4.0 cm below the surface and is viewed normally from

the outside �gure. Find the apparent depth of the bubble

A. 3 cm below the surface

B. 5 cm below the surface

C. 8 cm below the surface

D. 10 cm below the surface

Answer: A

Watch Video Solution

(μ = 1.5)

7. The e�ective focal length of the lens combination shown in �gure is -60

cm. The radius of curvature of the curved surfaces of the plano-convex

lenses are 12 cm each and refractive index of the material of the lens is

https://dl.doubtnut.com/l/_s6bLK4auaPzb
https://dl.doubtnut.com/l/_mnrZglJ4lM1n
https://dl.doubtnut.com/l/_nj5eUdmrM4Yg


1.5. The refractive index of the liquid is 

A. 1.33

B. 1.42

C. 1.53

D. 1.6

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_nj5eUdmrM4Yg


8. A plano- convex lens �ts exactly into a plano- concave lens. Their plane

surfaces are parallel to each other. If lenses are made of di�erent

materials of refractive indices  and  and R is the radius of curvature

of the curved curface of the lenses, then the focal length of the

combination is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

μ1 μ2

R

μ1 − μ2

2R

μ1 − μ2

R

2(μ1 − μ2)

R

μ1 + μ2

9. Two plano-convex lens of glass of refractive index 1.5 have radii of

curvature 20cm and 30cm. They are placed in contact with curved surface

https://dl.doubtnut.com/l/_tooLV5Yk6wbx
https://dl.doubtnut.com/l/_qjZFvUc4lp6P


towards each other and the space between them is �lled with a liquid of

refractive index . Find the focal length of the system.

A.  cm

B. 95 cm

C.  cm

D. 40 cm

Answer: C

Watch Video Solution

4
3

−50

−72

10. An equiconvex lens of focal length20 cm is cut into two equal halves

perpendicular to the principal axis and kept at a separation of 10 cm co-

axially. What ils the focal length of the each part is?

A. 35 cm

B. 20 cm

C. 22.9 cm

https://dl.doubtnut.com/l/_qjZFvUc4lp6P
https://dl.doubtnut.com/l/_666GWBTuGwrV


PRACTICE SHEET (EXERCISE III LEVEL -II (ADVANCED) MORE THAN ONE

CORRECT TYPE QUESTIONS)

D. 15 cm

Answer: C

Watch Video Solution

1. A thin equiconvex spherical glass lens  of radius of curvature

30 cm is placed on the x-axis with its optical centre at x=40 cm and

principal axis coinciding with the x-axis. A light ray given by the equation

 ( x and y are is incident on the lens, in the direction of

positive (in cm) X-axis. Then choose the correct alternative(s)

A. The equation of refracted ray is 

B. The equation of refracted ray is 

C. The equation of refracted ray if space on right side of the lens is

�lled with a liquid of refractive index 4/3 is 

(μ = 3/2)

39y = − x + 1

39y = x + 1

130y = x − 170

390y + x + 360 = 0

https://dl.doubtnut.com/l/_666GWBTuGwrV
https://dl.doubtnut.com/l/_xMoRIHQ3KNCD


D. The equation of refracted ray if space on right side of the lens is

�lled with a liquid of refractive index 4/3 is 

Answer: B::C

Watch Video Solution

390y − x + 350 = 0

2. A biconvex thin lens is prepared from glass of refractive index .

The two conducting surfaces have equal radii of 20 cm each. One of the

the surface is silvered from outside to make it re�ecting. It is placed in a

medium of refractive index . It acts as a

A. converging mirror

B. diverging mirror

C. concave mirror of focal length 12.5 cm

D. convex mirror of focal length 12.5 cm

Answer: A::C

W t h Vid S l ti

μ2 =
3

2

μ1 =
5

3

https://dl.doubtnut.com/l/_xMoRIHQ3KNCD
https://dl.doubtnut.com/l/_tfLOH95zqF1B


PRACTICE SHEET (EXERCISE III LEVEL -II (ADVANCED) LINKED COMPREHENSION

TYPE QUESTIONS)

Watch Video Solution

1. Three diagrams are given each has equal radial of curvature of the

curved surfaces. All the lenses have refractive index . 

  

The ratio of focal lengths of P,Q,R is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

μ = 1.5

1: 1: 1

−1: 2: 1

−2: 1: 1

1: 2: − 1

https://dl.doubtnut.com/l/_tfLOH95zqF1B
https://dl.doubtnut.com/l/_W3Xl9KDa8YRp


2. Three diagrams are given each has equal radial of curvature of the

curved surfaces. All the lenses have refractive index . 

  

The ratio of focal lengths of P,Q,R is

A. Convex mirror of focal length 40 cm

B. Plane mirror

C. Concave mirror of focal length 10 cm

D. None of these

Answer: C

Watch Video Solution

μ = 1.5

https://dl.doubtnut.com/l/_W3Xl9KDa8YRp
https://dl.doubtnut.com/l/_Xl0eFTQAJhH3


PRACTICE SHEET (EXERCISE III LEVEL -II (ADVANCED) INTEGER TYPE

QUESTIONS)

3. Three diagrams are given each has equal radial of curvature of the

curved surfaces. All the lenses have refractive index . 

  

The ratio of focal lengths of P,Q,R is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

μ = 1.5

1: 2

2: 1

1: 1

3: 2

https://dl.doubtnut.com/l/_tnOe2WawvQ2e
https://dl.doubtnut.com/l/_dXaJCBmNKMUi


1. A small air bubble is situated at a distance of 3 cm from the center of a

glass sphere of radius 9 cm. When viewed from the nearest side, the

bubble appears to be at a distance of 5 cm from the surface. Its apparent

distance when viewed from the farthest side is  cm where n is?

Watch Video Solution

n × 5

2. A thin biconvex lens of focal length 6.25 cm is made of material of

refractive index 1.5. It is cut into two identical pieces perpendicular to its

principal axis. One of the pieces is placed in water of refractive index .

The focal power of the piece immersed in water in diopter is

Watch Video Solution

4
3

3. An object and a convex lens are approaching each other with speeds

 and  along the principal axis a shown focal length of lens

is 10 cm. If the speed of image relative to ground frame of reference is 5x.

3cm− 1 1cm− 1

https://dl.doubtnut.com/l/_dXaJCBmNKMUi
https://dl.doubtnut.com/l/_aK8r3dL3Vgaa
https://dl.doubtnut.com/l/_xieBIXEgV2zg


ADDITIONAL PRACTICE EXERCISE -I (LEVEL-I(MAIN) STRAIGHT OBJECTIVE TYPE

QUESTIONS)

Then �nd x. 

Watch Video Solution

4. The focal length of a thin biconvex lens is 20cm. When an object is

moved from a distance of 25cm in front of it to 50cm, the magni�cation

of its image changes from  to . The ration  is

Watch Video Solution

m25 m50 m25 /m50

https://dl.doubtnut.com/l/_xieBIXEgV2zg
https://dl.doubtnut.com/l/_7XSa8UnLArFY


1. A ray of light passes normally through a slab  of thickness t. If

the speed of light in vacuum be C, then time taken by the ray to go across

the slab will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(μ = 1.5)

t

C

3g

2C

2t

3C

4t

9C

2. A glass slab of thickness  contains the same number of waves as

 of water, when both are traversed by the same monochromatic light.

If the refractive index of water is  then refractive index of glass is

A. 43954

4cm

5cm

4/3,

https://dl.doubtnut.com/l/_S22f2LPHpQep
https://dl.doubtnut.com/l/_wL5KXKn8tEim


B. 43955

C. 16/15

D. 43892

Answer: A

Watch Video Solution

3. The wavelength of light in vacuum is  when it travels normally

through diamond of thickness 1.0 mm �nd the number of waves of light

in 1.0 mm of diamond. (Refractive index of diamond =2.417)

A. 4834 waves

B. 5834 waves

C. 4384 waves

D. 6834 waves

Answer: A

5000Å

https://dl.doubtnut.com/l/_wL5KXKn8tEim
https://dl.doubtnut.com/l/_3aMEyoRXfhjm


Watch Video Solution

4. A glass plate has a thicknes t and refractive index . The angle of

incidence of a ray from air into the plate is equal to the critical angle for

glass air intrerface. The lateral shift (perpendicular distance between

incident ray and emergent ray) of ray is given by

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

μ

t(1 − )
1

√μ2 + 1

μ(t − )
1

√μ2 + 1

(1 − )
t

μ

1

μ2 + 1

(t − )
μ

√μ2 − 1

5. Wave length of light in denser mediumis , it is grazing into a

rarer medium. If critical angle for the pairof mediam is  then

4000Å

sin− 1( )
2

3

https://dl.doubtnut.com/l/_3aMEyoRXfhjm
https://dl.doubtnut.com/l/_Zs8SRp05Oine
https://dl.doubtnut.com/l/_YK3xinjA6MhP


the wave length of light in rarer medium is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

4000Å

2666Å

8000Å

6000Å

6. A ray of light travels from an optically denser to rarer medium. The

critical angle for the two media is C. The maximum possible deviation of

the ray will be

A. 

B. 

C. 

π − C

+ C
π

2

2C

https://dl.doubtnut.com/l/_YK3xinjA6MhP
https://dl.doubtnut.com/l/_Av6KL6MpwPCJ


D. 

Answer: B

Watch Video Solution

π − 2C

7. A point source of light is placed at the bottom of a water lake. If the

area of the illuminated circle on the surface is equal to 3 times the square

of the depth of the lake. The refractive index of water is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

√π + 1

√ + 1
π

3

+ 1
π

3

+ 1
π

4

https://dl.doubtnut.com/l/_Av6KL6MpwPCJ
https://dl.doubtnut.com/l/_9OtVr3G6LeV0
https://dl.doubtnut.com/l/_1g00KTpFKk59


8. The refractive index of the material ofa double convex lens is 1.5 and its

focal length is 5 cm. If the radii of curvature are equal, the value of the

radius of curvature (in cm) is

A. 5

B. 6.5

C. 8

D. 9.5

Answer: A

Watch Video Solution

9. A biconvex thin lens is prepared from glass of refractive index .

The two conducting surfaces have equal radii of 20 cm each. One of the

the surface is silvered from outside to make it re�ecting. It is placed in a

medium of refractive index . It acts as a

A. 20 cm

μ2 =
3

2

μ1 =
5

3

https://dl.doubtnut.com/l/_1g00KTpFKk59
https://dl.doubtnut.com/l/_Hq1lEVWxlgYi


B. 10 cm

C. 40 cm

D. 30 cm

Answer: A

Watch Video Solution

10. A diverging meniscus lens of radii of curvatures 25 cm and 50 cm has a

refractive index 1.5. Its focal length is (in cm)

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

−50

−100

100

50

https://dl.doubtnut.com/l/_Hq1lEVWxlgYi
https://dl.doubtnut.com/l/_nFFyqTIZMkQw


11. A thin liquid convex lens is formed in glass. Refractive index of liquid is

4/3 and that of glass is 3/2. If f is the focal length of the liquid lens is air,

its focal length and nature in the glass is

A. f, convex

B. f, concave

C. 2f, concave

D. 3f, concave

Answer: D

Watch Video Solution

12. The focal lengths of a lens are in the ratio 8:3 when it is immersed in

two di�erent liquids of refractive induces 1.6 and 1.2 respectively. The

refractive index of the material of the lens is

https://dl.doubtnut.com/l/_nFFyqTIZMkQw
https://dl.doubtnut.com/l/_sS1Atn223ukx
https://dl.doubtnut.com/l/_s5dqRgF9EaOb


A. 1.25

B. 1.5

C. 1.8

D. 2

Answer: D

Watch Video Solution

13. A double convex lens of focal length 30 cm is made of glass. When it is

immersed in a liquid of refractive index 1.4, the focal length is found to be

126 cm. The critical angle between glass and the liquid is

A. 

B. 

C. 

D. 

sin− 1( )
3

4

sin− 1( )
4
5

sin− 1( )
7
13

sin− 1( )
7
8

https://dl.doubtnut.com/l/_s5dqRgF9EaOb
https://dl.doubtnut.com/l/_4iTdmclsHioe


Answer: D

Watch Video Solution

14. A pin is placed 10cm in front of a convex lens of focal length 20cm,

made of a material having refractive index 1.5 . The surface of lens farther

away from the pin is silvered and has a radius of curvature 22cm.

Determine the position of the �nal image. Is the image real or virtual? 

A. 10 cm

B. 11 cm

https://dl.doubtnut.com/l/_4iTdmclsHioe
https://dl.doubtnut.com/l/_n9d1gOw5NZdO


C. 12 cm to the right of lens system

D. 13 cm

Answer: B

Watch Video Solution

15. A convex lens is in contact with a concave lens. The magnitude of the

ration of their focal lengths is . Their equivalent focal length is 30cm.

What are their individual focal lengths?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2/3

−75cm, 50cm

−10cm, 15cm

−50cm, 75cm

−15cm, 10cm

https://dl.doubtnut.com/l/_n9d1gOw5NZdO
https://dl.doubtnut.com/l/_wmBxT1R3GUO8


16. A double convex lens is made of glass which has refractive inded 1.55

for voilet rays and 1.50 for red rays. If the focal length for violet rays is 20

cm, the focal length for red rays will be

A. 9 cm

B. 28 cm

C. 20 cm

D. 22 cm

Answer: D

Watch Video Solution

17. The refractive index of a lens material is 1.5 and focal length f. Due to

some chemical changes in the material, its refractive index has increased

by 2%. The percentage change in its focal length is

A. +4.5 %

https://dl.doubtnut.com/l/_wmBxT1R3GUO8
https://dl.doubtnut.com/l/_s8Y7R9SSKwoc
https://dl.doubtnut.com/l/_CUKTCl8oi4cw


B. 

C. 

D. 

Answer: D

Watch Video Solution

−4.5 %

+5.6 %

−5.67 %

18. A plano-convex lens of refractive index 1.5 and radius of curvature 30

cm is silvered at the curved surface. Now, the lens has been used to form

the image of an object. What should be the distance of the object from

the lense in order to have a real image of the size of the object?

A. 20 cm

B. 30 cm

C. 60 cm

D. 10 cm

https://dl.doubtnut.com/l/_CUKTCl8oi4cw
https://dl.doubtnut.com/l/_ymX5p3Ri2OcO


Answer: A

Watch Video Solution

19. A ray of light is incident at  on the middle of one of two mirrors

arranged at an angle of  between them. They ray then touches the

second mirror, get re�ected back to the �rst mirror, making an anlge of

incidence of

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

50∘

60∘

50∘

60∘

70∘

80∘

https://dl.doubtnut.com/l/_ymX5p3Ri2OcO
https://dl.doubtnut.com/l/_oleRpn6AKvmx


20. A 2.0 cm high object is placed on the principal axis of a concave mirror

at a distance of 12 cm from the pole. Ilf the image is inverted, real and 5.0

cm high, �nd the location of the image the focal length of the mirror.

A. 30 cm,8.6 cm

B. 8.6 cm, 30 cm

C. 30 cm, 10 cm

D. 10 cm, 30 cm

Answer: A

Watch Video Solution

21. A concave mirror forms a real image three times larger than the object

on a screen. The object and screen are moved until the image becomes

twice the size of the object. If the shift of the object is 6cm, �nd the shift

of screen.

https://dl.doubtnut.com/l/_gNV7q0SgbLv7
https://dl.doubtnut.com/l/_1TvfDIsitXGs


ADDITIONAL PRACTICE EXERCISE -I (LEVEL-II LECTURE SHEET (ADVANCED)

STRAIGHT OBJECTIVE TYPE QUESTIONS)

A. 36 cm, 36 cm

B. 36 cm, 16 cm

C. 72 cm, 36 cm

D. None of these

Answer: A

Watch Video Solution

1. An object is placed in front of a convex mirror at a distance of 50cm. A

plane mirror is introduced covering the lower half of the convex mirror. If

the distance between the object and the plane mirror is 30cm, it is found

that there is no parallax between the images formed by the two mirrors.

What is the radius of curvature of the convex mirror?

A. 12.5 cm

https://dl.doubtnut.com/l/_1TvfDIsitXGs
https://dl.doubtnut.com/l/_LWW6QITzf6Vw


B. 25 cm

C. 50 cm

D. 100 cm

Answer: B

Watch Video Solution

2. A transparent cube of 15 cm edge contains a small air bubble. Its

apparent depth when viewed through one face is 6 cm and when viewed

through the opposite face is 4 cm. Then the refractive index of the

material of the cube is

A. 2

B. 2.5

C. 1.6

D. 1.5

https://dl.doubtnut.com/l/_LWW6QITzf6Vw
https://dl.doubtnut.com/l/_z0m8NVIxscU8


Answer: D

Watch Video Solution

3. A layer of oil 3 cm thick is �oating on a layer of coloured water 5 cm

thick. Refractive index of coloured water is  and the apparent depth

of the two liquids appears to be cm. Find the refractive index of oil.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

5/3

36/7

7
4

5

4

7
5

5

3

https://dl.doubtnut.com/l/_z0m8NVIxscU8
https://dl.doubtnut.com/l/_yzO1uW2c2abe


4. A �sh rising vertically to the surface of water in a lake uniformly at the

rate of  observes a bird diving vertically towards the water at a

rate of  vertically above it. If the refractive index of water is 4/3 the

actual velocity of the dive of the bird is (in )

A. 6

B. 4.5

C. 1.5

D. 2

Answer: B

Watch Video Solution

3ms− 1

9ms− 1

ms− 1

5. A ray of light is incident normally on one of the faces of a prism of apex

angle 30 degree and refractive index . The angle of deviation of the ray

in degrees is

√2

https://dl.doubtnut.com/l/_ii7QwNkrEnCj
https://dl.doubtnut.com/l/_9BHDLiiGeINr


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

26∘

0∘

30∘

15∘

6. A man in an empty swimming pool has a telescope focussed at 4o'clock

sun. When the swimming pool is �lled with water, the man observes the

setting sun through telescope. If sunrises and sets at 6 o'clock, then

refractive index of water is

A. 

B. 

C. 

D. None of these

2

√3

3√3

2

4√2

3

https://dl.doubtnut.com/l/_9BHDLiiGeINr
https://dl.doubtnut.com/l/_FrSeojDvaI2Y


Answer: A

Watch Video Solution

7. A ray of light is incident on one face of a transparent slab of thickness

15 cm. The angle of incidence is . If the lateral displacement of the ray

on emerging from the parallel plane is  cm, the refractive index of the

material of the slab is

A. 1.414

B. 1.532

C. 1.732

D. None of these

Answer: C

Watch Video Solution

60∘

5√3

https://dl.doubtnut.com/l/_FrSeojDvaI2Y
https://dl.doubtnut.com/l/_cwwjF8XqLjLt


8. A person looking through a telescope focuses lens at a point on the

edge of the bottom of an empty cylindrical vessel. Next he �lls the entire

vessel with a liquid oif refractive index , without disturbing the

telescope. Now, he observes the mid point of the vessel. Determine the

radius to depth ratio of the vessel

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

μ

√
1
2

1 − μ2

μ2 + 1

√
1

2

4 − μ2

μ2 − 1

√
1

2

4 + μ2

μ2 + 1

√
1

2

4 + μ

μ + 1

9. A rod of glass  and of square cross section is bent into the

shape shown in the �gure. A parallel beam of light falls on the plane �at

(μ = 1.5)

https://dl.doubtnut.com/l/_sAo7MMwz4ZQ4
https://dl.doubtnut.com/l/_Qhp9XY7UnjZD


surface A as shown in the �gure. If d is the width of a side and R is the

radius of circular are then for what maximum value of  light entering

the glass slab through surface A emerges from the glass through B 

A. 1.5

B. 0.5

C. 1.3

D. None of these

Answer: B

Watch Video Solution

d

R

10. A light ray is incident at an angle of incedence . The graph of 

 versus sin e is shown in �g. The minimum angle of

(π/4)

sin(A − π/6)

https://dl.doubtnut.com/l/_Qhp9XY7UnjZD
https://dl.doubtnut.com/l/_tcpXIBK2qFUx


devation corresponds to a prism with angle (e=angle of emergence ) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

90∘

60∘

45∘

30∘

11. Light is incident from glass  to water  �nd the

range of the angle of deviation for which there are two angles of

incidence.

(μ = 1.50) (μ = 1.33)

https://dl.doubtnut.com/l/_tcpXIBK2qFUx
https://dl.doubtnut.com/l/_4MTX1EHdxL4c


A. 0 to 

B. 0 to 

C. 0 to 

D. 0 to 

Answer: A

Watch Video Solution

cos − 1(8/9)

sin− 1(8/9)

cos − 1(9/8)

sin− 1(9/8)

12. A ray of light is incident at an angle of  into a medium having

refractive index . The re�ected and the refracted rays are found to su�er

equal deviations in opposite direction. Then  equals to

A. 

B. 

C. 

D. None of these

75∘

μ

μ

√3 + 1

√3 − 1

√3 + 1

2

2√2

√3 + 1

https://dl.doubtnut.com/l/_4MTX1EHdxL4c
https://dl.doubtnut.com/l/_75bycqSGs930


Answer: B

Watch Video Solution

13. A beam of parallel rays of width b cm propagates in glass at an angle 

to its plane face. What would the beam width  be after it goes over to

air thrugh this face? (The refractive index of the glass is )

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

θ

b1

μ

bμ

bμ cos θ

b(1 − μ2 cos2 θ)
1 / 2

sin θ

b(1 − μ2 sin2 θ)
1 / 2

cos θ

https://dl.doubtnut.com/l/_75bycqSGs930
https://dl.doubtnut.com/l/_jwlyRRcaQHBG


14. A small object of height  cm is placed in front of a convex surface of

glass  of radius of curvature 10cm. Find the height of the image

formed in glass. 

A. 1 cm real, inverted, magni�ed, formed in the glass

B. 1 cm real, inverted magni�ed formed in the air

C. 1 cm virtual erected magni�ed formed in the air

D. 1 cm virtual erected magni�ed formed in the glass

Answer: A

Watch Video Solution

0.5

(μ − 1.5)

https://dl.doubtnut.com/l/_2NQFpVeydgN9
https://dl.doubtnut.com/l/_MfQJkhAmOzHU


15. A ball is kept at a height h above the surface of a heavy transparent

sphere made of a material of refractive index The radius of the sphere is

R. At t = 0, the ball is dropped to fall normally on the sphere. Find the

speed of the image formed as a function of time for . Consider

only the image by a single refraction.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

t < √
2h

g

μR2gt

[(μ − 1)(h − gt2) − R]
2

1
2

⎡
⎢⎢
⎣

⎤
⎥ ⎥
⎦

μR2gt

(μ − 1)(h − gt)
2

1
2

μR2gt

(μ − 1)(h − gt2) − R1
2

μR2gt

μ(h − gt2)1
2

16. A ring of radius 1cm is placed 1m in front of a spherical glass ball of

radius 25cm with refractive index 1.50. Determing the positiion of the �nal

https://dl.doubtnut.com/l/_MfQJkhAmOzHU
https://dl.doubtnut.com/l/_ZLgrlH6rhjYN


image of the ring and its magni�cation.

A. at 29 cm to the righ of 2nd face, m=-0.44

B. at 10 cm to the right of 2nd face, m=-0.3

C. at 10 cm to the left of 2nd face, m=-0.3

D. at 29 cm to the left of 2nd face, m=-0.44

Answer: A

Watch Video Solution

17. The radii of curvature of two spherical surfaces of a concave convex

lens  are 20 cm and 40 cm. (i) What is its focal length when it is

in air? Also �nd its focal length when it is immersed in a liquid of

refractive index (ii)  (iii) 

A. (80cm, 160cm, -160cm)

B. (80cm, 80cm,-80cm)

C. (160cm, 80cm, 80cm)

(μ = 1.5)

μ = 1.2 μ = 2

https://dl.doubtnut.com/l/_ZLgrlH6rhjYN
https://dl.doubtnut.com/l/_rRoQOTNpD3Sa


D. (80cm, 160cm, 160cm)

Answer: A

Watch Video Solution

18. A light ray travelling parallel to the principal axis of a convex lens of

focal length 12 cm strikes the lens at a height of 5 mm from the principal

axis. What is the angle of deviation produced?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

4∘

5∘

1∘

2.4∘

https://dl.doubtnut.com/l/_rRoQOTNpD3Sa
https://dl.doubtnut.com/l/_2nqlwjMjM3aB
https://dl.doubtnut.com/l/_TK6ESvTEs3xq


19. Twot thin lenses when placed in contact, then the power of

combination is +10D. If they are kept 0.25m apart, then the power

reduceds to +6D. The focal lengths of the lenses (in m) will be

A. (5cm, 50 cm)

B. (10cm, 40cm)

C. (20cm, 30cm)

D. (12.5cm, 50cm)

Answer: D

Watch Video Solution

20. A convex lens is placed some where between an object and a screen

which are separated by 48 cm. If the numerical value of magni�cation

produced by the lens is 3, what is the focal length of lens?

A. 6 cm

B. 12 cm

https://dl.doubtnut.com/l/_TK6ESvTEs3xq
https://dl.doubtnut.com/l/_giYAFA4Tl7KE


C. 24 cm

D. 9 cm

Answer: D

Watch Video Solution

21. A point object moves along the principal axis of a convex lens of focal

length f such that its real image, also formed on the principal axis at a

distance  (at t=0) moves away from the lens with uniform velocity .

Find the velocity of the point object as a function of time t.

A. 

B. 

C. 

D. 

Answer: D

4f

3
α

( )
2

α
f

f + αt

( )
2

α

f + αt

( )

2

α
f /3 + αt2

f

⎛

⎝

⎞

⎠

2

α
f

+ αt
f

3

https://dl.doubtnut.com/l/_giYAFA4Tl7KE
https://dl.doubtnut.com/l/_6nDglFnwEOm4


Watch Video Solution

22. A thin plano-convex lens of focal length f is split into two halves. One

of the halves is shifted along the optical axis as shown in �gure. The

sepration between object and image planes is  The magni�cation

of the image formed by one of the half lens is  Find the focal length of

the lens and separation between the two halves. Draw the ray diagram

for image formation. 

A. (0.3m, 0.2m)

1.8m.

2.

https://dl.doubtnut.com/l/_6nDglFnwEOm4
https://dl.doubtnut.com/l/_s53oJpOEkBQp


B. (0.4m, 0.6m)

C. (0.1m,0.6m)

D. (0.4m,0.2m)

Answer: D

Watch Video Solution

23. A converging lens  of focal length 20 cm is separated by 8 cm from

a diverging lens  of focal length 30cm. A parallel beam of light falls on 

 after passing through  is focussed at point P. Calculate V.  

A. 40 cm

B. 20 cm

C. 42.2 cm

L1

L2

L1 L2

https://dl.doubtnut.com/l/_s53oJpOEkBQp
https://dl.doubtnut.com/l/_hunL6pR8Q7uL


D. 60 cm

Answer: D

Watch Video Solution

24. A point object is placed at a distance of  from a thin plano-

concex lens of focal length . The plane surface of the lens is now

silvered. The image created by the is at :

A. 12 cm to the left of lens system

B. 20 cm to the right of lens system

20cm

15cm

https://dl.doubtnut.com/l/_hunL6pR8Q7uL
https://dl.doubtnut.com/l/_Pp9ORI74OCxa


C. 12 cm to the right of lens system

D. 20 cm to the left of lens system

Answer: C

Watch Video Solution

25. A convex lens of focal length f and a plane mirror are y distance apart.

An object O is kept on the principal axis of the lens at a distance x from

the lens. The values of x and y for the �nal image of O to fall exactly

(position and size) on the object O are : 

A. 20 cm

B. 30 cm

C. 40 cm

D. 50 cm

Answer: A

https://dl.doubtnut.com/l/_Pp9ORI74OCxa
https://dl.doubtnut.com/l/_9cj0x7R7yk67


Watch Video Solution

26. A point object O is placed at a distance of 0.3m from a convex lens

(focal length 0.2m) cut into two halves each of which is displaced by

0.0005 m as shown in �gure 

  

Q. If this arrangement will generate more than one image, then what will

be the total number of image?

A. 30 cm, 2 images, 0.5 cm

B. 40 cm, 2 images, 0.3 cm

C. 50 cm, 2 images, 0.4 cm

https://dl.doubtnut.com/l/_9cj0x7R7yk67
https://dl.doubtnut.com/l/_k0WTL6QDgyDs


D. 60 cm, 2 images , 0.3 cm

Answer: B

Watch Video Solution

27. A small object stuck on the surface of a glass sphere  is

viewed from the diametrically opposite position. Find transverse

magni�cation.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(n = 1.5)

+2

+1

+3

−2

https://dl.doubtnut.com/l/_k0WTL6QDgyDs
https://dl.doubtnut.com/l/_077FGfVaFAJM
https://dl.doubtnut.com/l/_kaIkd6dUiBFB


28. A plano-convex lens has thickness 4cm. When places on a horizontal

table with the curved surface in contact with it, the apparent depth of the

bottom-most point of the lens if found to be 3cm. If the lens is inverted

such that the plane face of the lens is in contact with the table, the

apparent depth of the center of the plane face of the lens is found to be

 cm. Find the focal length of the lens.

A. 75 cm

B. 60 cm

C. 20 cm

D. 100 cm

Answer: C

Watch Video Solution

25/8

29. In the given diagram �nd the position where the equivalent lens can

be placed for image formation by rays takes place at same place as in the

given diagram. Assume that all the curved surfaces have same radii and

https://dl.doubtnut.com/l/_kaIkd6dUiBFB
https://dl.doubtnut.com/l/_EK3i2tnWtiW3


ADDITIONAL PRACTICE EXERCISE -I (LEVEL-II LECTURE SHEET (ADVANCED)

MORE THAN ONE CORRECT TYPE QUESTIONS)

same optical axis for both the lenses. 

A. 2.5 cm from lens 

B. 3.0 cm from 

C. 7.5 cm from 

D. 10.0 cm from 

Answer: A

Watch Video Solution

L1

L1

L1

L1

https://dl.doubtnut.com/l/_EK3i2tnWtiW3


1. A slab of transparent materials is made as shown in the �gure.

Monochromatic parallel beams of light are normally incident on the slabs.

The thickness of C is twice the thickness of B. The number of waves is A=

the number of waves in the combination of B and C. The refractive index

of material A is  and that of C is   

A. The refractive index of B is 1.6

B. The frequency of light in B is two times the frequency of light in C.

C. The refractive index of B is 1.7

D. The frequency of light in B is the same as the frequency of light in C.

Answer: B

Watch Video Solution

μ0 = 1.5 μ2 = 1.4

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


2. The �rst factor length  for refraction at a spherical surface is de�ned

as the value of u corresponding to  (as shown) with refractive

indices of two mediums, as  and . The second focal length  is

de�ned as value of v for .  

A.  is equal to 

B.  is equal to 

C.  is equal to 

D.  is equal to 

Answer: C::D

Watch Video Solution

f1

v = ∞

n1 n2 f2

u = ∞

f2
n2R

(n2 − n1)

f1
n2R

(n2 − n1)

f2 ( − )
n1R

(n2 − n1)

f1
n1R

(n2 − n1)

3. A biconvex thin lens is prepared from glass of refractive index .

The two conducting surfaces have equal radii of 20 cm each. One of the

μ2 =
3

2

https://dl.doubtnut.com/l/_aRqEVtlXmbaj
https://dl.doubtnut.com/l/_Bo2iQaLpr1Qx
https://dl.doubtnut.com/l/_evZipFSrjqQQ


ADDITIONAL PRACTICE EXERCISE -I (LEVEL-II LECTURE SHEET (ADVANCED)

LINKED COMPREHENSION TYPE QUESTIONS)

the surface is silvered from outside to make it re�ecting. It is placed in a

medium of refractive index . It acts as a

A. converting mirror

B. diverging mirror

C. concave mirror of focal length 12.5 cm

D. convex mirror of focal length 12.5 cm

Answer: A::D

Watch Video Solution

μ1 =
5

3

1. When a ray of sun light passes through the prism, each colour of light

has its own speed in the glass. The seven colours come out of the prism

with di�erent angles of deviation. Red deviates least and blue deviates

maximum. Thus a prism can disperse a white light into seven colours

https://dl.doubtnut.com/l/_evZipFSrjqQQ
https://dl.doubtnut.com/l/_lcNGakSLk3hG


which is called colour spectrum. 

  

For a thin prism, the angle of deviation is given as . The

angle of dispersion is given as . The dispersive power of a

prism is   

Using the above ideas, give answer the following questions. 

A prism has R.I. for violet and red . If the angle of

prism is  the dispersive power of the prism is :

A. 0.01639

B. 1.593

C. 0.1639

D. 0.18

δ = (n − 1)A

ϕ = δv − δr

ω = =
ϕ

δmean

ϕ

δy

nv = 1.523, nr = 1.5145

A = 2∘

https://dl.doubtnut.com/l/_lcNGakSLk3hG


Answer: A::C

Watch Video Solution

2. When a ray of sun light passes through the prism, each colour of light

has its own speed in the glass. The seven colours come out of the prism

with di�erent angles of deviation. Red deviates least and blue deviates

maximum. Thus a prism can disperse a white light into seven colours

which is called colour spectrum. 

  

For a thin prism, the angle of deviation is given as . The

angle of dispersion is given as . The dispersive power of a

δ = (n − 1)A

ϕ = δv − δr

https://dl.doubtnut.com/l/_lcNGakSLk3hG
https://dl.doubtnut.com/l/_jdYOcSGMr70M


prism is   

Using the above ideas, give answer the following questions. 

A prism has R.I. for violet and red . If the angle of

prism is  the dispersive power of the prism is :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ω = =
ϕ

δmean

ϕ

δy

nv = 1.523, nr = 1.5145

A = 2∘

A'

A

A

A'

A − A'

A + A'

√
A'

A

3. When a ray of sun light passes through the prism, each colour of light

has its own speed in the glass. The seven colours come out of the prism

with di�erent angles of deviation. Red deviates least and blue deviates

maximum. Thus a prism can disperse a white light into seven colours

which is called colour spectrum. 

https://dl.doubtnut.com/l/_jdYOcSGMr70M
https://dl.doubtnut.com/l/_dMD61wWqScDS


  

For a thin prism, the angle of deviation is given as . The

angle of dispersion is given as . The dispersive power of a

prism is   

Using the above ideas, give answer the following questions. 

A prism has R.I. for violet and red . If the angle of

prism is  the dispersive power of the prism is :

A. 

B. 

C. 

D. 

δ = (n − 1)A

ϕ = δv − δr

ω = =
ϕ

δmean

ϕ

δy

nv = 1.523, nr = 1.5145

A = 2∘

(1 − )
ω1

ω2

(1 − )
ω2

ω1

ω2

ω1

ω1

ω2

https://dl.doubtnut.com/l/_dMD61wWqScDS


Answer: A

Watch Video Solution

4. A glass sphere of radius 2R and refractive index n has a spherical cavity

of radius R, concentric with it. 

  

Q. When viewer is ono left side of the hollow sphere, what will be the shift

in position of the object?

A. , right

B.  R,left

C. R, left

R
(n + 1)

(n − 1)

(n − 1)

(n + 1)

(2n − 1)

(2n + 1)

https://dl.doubtnut.com/l/_dMD61wWqScDS
https://dl.doubtnut.com/l/_uWdPorDNXwna


D.  R, left

Answer: A

Watch Video Solution

(2n − 1)

(n + 1)

5. A glass sphere of radius 2R and refractive index n has a spherical cavity

of radius R, concentric with it. 

  

Q. When viewer is ono left side of the hollow sphere, what will be the shift

in position of the object?

A.  toward left

B. , toward left

R
(n − 1)

(3n + 1)

(n + 1)

(3n − 1)R

https://dl.doubtnut.com/l/_uWdPorDNXwna
https://dl.doubtnut.com/l/_u1ZV1IK4Lxs1


C. , toward right

D. , toward right

Answer: B

Watch Video Solution

R
(n + 1)

(3n + 1)

R
(n − 1)

(3n − 1)

6. A ray of light enters a spherical drop of water of refractive index  as

shown in �gure. 

  

Q. Select the correct statement:

A. Incident ray are partially re�ected at point A

B. Incident ray are totally re�ected at point A

μ

https://dl.doubtnut.com/l/_u1ZV1IK4Lxs1
https://dl.doubtnut.com/l/_McrGYbWKMYR3


C. Incident rays are totally transmitted through A

D. None of these

Answer: D

Watch Video Solution

7. A ray of light enters a spherical drop of water of refractive index  as

shown in �gure. 

  

Q. An expression of the angle between incident ray and emergent ray

μ

https://dl.doubtnut.com/l/_McrGYbWKMYR3
https://dl.doubtnut.com/l/_NOYHRLyhyqoR


(angle of deviation) as shown in �gure. 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

0∘

ϕ

α − ϕ

π − 4α + 2ϕ

8. A ray of light enters a spherical drop of water of refractive index  as

shown in �gure. 

μ

https://dl.doubtnut.com/l/_NOYHRLyhyqoR
https://dl.doubtnut.com/l/_u4WiAY2IVqxP


ADDITIONAL PRACTICE EXERCISE -I (LEVEL-II LECTURE SHEET (ADVANCED)

MATRIX MATCHING TYPE QUESTIONS)

  

Q. Considert eh �gure of question 60, the angle  for which minimum

deviation is produced will be given by

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ϕ

cos2 ϕ =
μ2 + 1

3

cos2 ϕ =
μ2 − 1

3

sin2 ϕ =
μ2 + 1

3

sin2 ϕ =
μ2 − 1

3

https://dl.doubtnut.com/l/_u4WiAY2IVqxP


ADDITIONAL PRACTICE EXERCISE -I (LEVEL-II LECTURE SHEET (ADVANCED)

INTEGER TYPE QUESTIONS)

1. Real and inverted image of an object is formed at a distance d=40 cm

from the object. The size of the image is hall of that of object. 

Watch Video Solution

1. A biconvex thin lens is prepared from glass of refractive index .

The two conducting surfaces have equal radii of 20 cm each. One of the

the surface is silvered from outside to make it re�ecting. It is placed in a

medium of refractive index . It acts as a

Watch Video Solution

μ2 =
3

2

μ1 =
5

3

https://dl.doubtnut.com/l/_YBMhnbsr6AyI
https://dl.doubtnut.com/l/_xpdVd6rmDbjM


2. How much height of water in cm would be �lled in a container of height

14 cm,so that it appears half �lled to the observer when viewed from the

top of the container 

Watch Video Solution

(μω = )
4
3

3. The magni�cation of an object placed in front of a convex lens is  .

The focal length of the lens is  metres. Find the distance by which

object has to be moved to obtain a magni�cation of  (in metres).

Watch Video Solution

+2

2.0

−2

4. Where should a convex lens of focal length 9cm be placed (in cm)

between two point sources  and  where are 24 cm apart, so that

images of both the sources are formed at the same place. You have to

�nd distance of lens from  or  whichever is lesser.

Watch Video Solution

S1 S2

S1 S2

https://dl.doubtnut.com/l/_2Sa53MJDu9EP
https://dl.doubtnut.com/l/_txhUHy2tdcqw
https://dl.doubtnut.com/l/_naisUUIQEyVf


PRACTICE SHEET (ADVANCED) (STRAIGHT OBJECTIVE TYPE QUESTIOS)

1. A ray of light is incident at an anlgge of  on a  cm thick palte 

. The shift in the path of the ray as it emerges out from the

plate is (incm)

A. 1

B. 1.2

C. 0.5

D. 1.8

Answer: B

Watch Video Solution

60∘ √3

(μ = √3)

2. A mark at the bottom of a liquid appears to rise by 0.1 m. The depth of

the liquid is 1 m. The refractive index of the liquid is

https://dl.doubtnut.com/l/_IJJQqaXak2mt
https://dl.doubtnut.com/l/_kVNuBQbqQRwC


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1.33

9

10

10

9

1.5

3. An under water swimmer is at a depth of 12 m below the surface of

water. A bird is at a height of 18 m from the surface of water, directly

above his eyes. For the swimmer the bird appears to be at a distance

from the surface of water equal to (Refracting index of water is 4/3)

A. 24 m

B. 12 m

C. 36 m

D. 18 m

https://dl.doubtnut.com/l/_kVNuBQbqQRwC
https://dl.doubtnut.com/l/_p7rAB2yDWp2p


Answer: C

Watch Video Solution

4. A microscope is focussed on a coin lying at the bottom of a beaker. The

microscope is now raised by 1 cm. To what depth should water be poured

into the beaker so that the coin is again in focus? 

(The refractive index of water is )

A. 1 cm real, inverted, magni�ed, formed in the glass

B. 4/3 cm

C. 3 cm

D. 4 cm

Answer: A

Watch Video Solution

4
3

https://dl.doubtnut.com/l/_p7rAB2yDWp2p
https://dl.doubtnut.com/l/_v6UdiPqpmhce


5. If a light ray incidents normally on one of the faces of the prism of

refractive index 2 and the emergent ray just grazes the second face of the

prism, then the angle of deviation is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

0∘

30∘

60∘

90∘

6. A parallel beam of white light falls on a convex lens. Images of blue,

yellow and red light are formed on other side of the lens at a distance of

0.20 m, 0.205 m and 0.214 m respectively. The dispersive power of the

material of the lens will be

https://dl.doubtnut.com/l/_GwifFhJly9Y9
https://dl.doubtnut.com/l/_eIUGw9GcFosZ


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

619

1000

9

200

14
205

5

214

7. A ray of light is incident on the face AB of a glass prism ABC having

vertex anlge A equal to . The face AC is silvered and a ray of light

incident on the face AB retraces its path. If the refractive index of the

material of prism is  �nd the angle of incidence on the face AB.

A. 

B. 

C. 

D. 

30∘

√3

60∘

30∘

45∘

25∘

https://dl.doubtnut.com/l/_eIUGw9GcFosZ
https://dl.doubtnut.com/l/_JzTGWEBhNbE7


Answer: C

Watch Video Solution

8. The refracting angle of a prism is A, and refractive index of the material

of the prism is . The angle of minimum deviation is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

cot( )
A

2

π + 2A

π − 2A

+ A
π

2

− A
π

2

9. A ray of light is incident on the hypotenuse of a right-angled prism

after travelling parallel to the base inside the prism. If  is the refractiveμ

https://dl.doubtnut.com/l/_JzTGWEBhNbE7
https://dl.doubtnut.com/l/_Sfwz0Sfc3zW9
https://dl.doubtnut.com/l/_XH0NidHtPH8P


index of the material of the prism, the maximum value of the base angle

for which light is totally re�ected from the hypotenuse is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

sin− 1( )
1

μ

tan− 1( )
1

μ

sin− 1( )
μ − 1

μ

cos − 1( )
1

μ

10. A plane mirror is �xed at the bottom of a tank containing water. A

small object is kept at a height of 24 cm from the bottom and is viewed

from a point vertically above it. The distance between the object and the

image in the mirror as appears to the person is

A. 48 cm

B. 64 cm

https://dl.doubtnut.com/l/_XH0NidHtPH8P
https://dl.doubtnut.com/l/_lsPfnoYGqFUz


C. 36 cm

D. 54 cm

Answer: D

Watch Video Solution

11. A ray of light travelling in glass having refractive index 

is incident at a critical angle C on the glass air interface. If a thin layer of

water is poured on glass air interface, then what will be the angle of

emergence of this ray in air when it emerges from water air inteface?

A. 

B. 

C. 

D. 

Answer: C

W t h Vid S l ti

_ (a)μg = 3/2

180∘

0∘

90∘

45∘

https://dl.doubtnut.com/l/_lsPfnoYGqFUz
https://dl.doubtnut.com/l/_fvwK2mlwyVDM


Watch Video Solution

12. A light ray is normally incident onone face of equilateral glass prism of

refractive index . The deviation of light ray is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

√2

30∘

45∘

60∘

75∘

13. Light ray is incident on a prism of angle  are refractive index 

. The angle of incidence which the emergent rays grazes the

surface is given

A. 

A = 60∘

μ = √2

75∘

https://dl.doubtnut.com/l/_fvwK2mlwyVDM
https://dl.doubtnut.com/l/_8GNQhvJQWnp4
https://dl.doubtnut.com/l/_rZ2E9x7jTmKN


B. 

C. 

D. None of these

Answer: C

Watch Video Solution

95∘

100∘

14. The n transparent slabs of refractive index1.5 each having thickness

1cm, 2 cm,…to n cm are arranged one over another. A point object is seen

through this combineation with near perpendicular light. If the shift of

object by the combination is 1 cm, then �nd the value of n.

A. 0.5

B. 15

C. 0.05

D. 0.03

https://dl.doubtnut.com/l/_rZ2E9x7jTmKN
https://dl.doubtnut.com/l/_lpgFbQMG64Zy


Answer: B

Watch Video Solution

15. A glass sphere of diameter 50 cm and  has a small air bubble.

Looking from outside the diameter, the bubble appears to be at a

distance 10 cm the surface. Find the apparent position of the bubble

when it is viewed from the diametrically opposite position.

A. real image, at the pole of 2 nd face

B. real image, at the pole of 1st face

C. virtual image, at the pole of 1st face

D. virtual image, at the centre of the sphere

Answer: C

Watch Video Solution

μ = 1.5

https://dl.doubtnut.com/l/_lpgFbQMG64Zy
https://dl.doubtnut.com/l/_DtA63Iz1QySS


16. A parallel beam falls on solid glass sphere of radius R and refractive

index . What is the distance of �nal image after refractioin from two

surfaces of sphere? What is the condition for the image to be real?

A.  from 2nd surface , 

B.  from 2nd surface 

C.  from 2nd surface 

D.  from 2nd surface  for any value of 

Answer: C

Watch Video Solution

μ

R(μ − 2)

2(μ − 1)
μ > 2

R(2 − μ)

2(μ − 1)
μ < 2

R(μ − 1)

(2 − μ)
μ < 2

( )
R

2

μ + 2

μ − 1
μ < 2 μ

17. A transparent glass sphere of radius 10 cm and refractive index

 has its one half silvered so that it acts like a concave mirror. Find

the position of �nal image for an object O at (a) 30 cm to the left of the

μ = 1.5

https://dl.doubtnut.com/l/_dVh8xsGoMZnn
https://dl.doubtnut.com/l/_FYxrca5JnHbf


front surface of the ball. 

A. 30 cm to the right of P, at the pole of mirrored surface

B. 20 cm to the left of P, at the center of sphere

C. 20.9 cm to the right of P, at the pole P.

D. 20.9 cm to the left of P, at the pole of mirrored surface

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_FYxrca5JnHbf


18. A convex lens of focal length 20cm and another plano convex lens of

focal length 40cm are placed co-axially . The plano convex lens is silvered

on plane surface. What should be the distance (in cm) so that �nal image

of the object 'O' is formed on O itself. 

A. 10

B. 15

C. 20

D. 25

Answer: D

h id l i

https://dl.doubtnut.com/l/_UmuhfpKyvwf4


Watch Video Solution

19. Find the focal length of the lens shown in Fig. 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(μ1 − μ2)
2

R

R

2

(μ2 − μ1)

2(μ1 − 1)(μ2 − 1)

( )
R

2

μ2 − 1

μ1 − 1

( )
R

2

μ1 − 1

μ2 − 1

https://dl.doubtnut.com/l/_UmuhfpKyvwf4
https://dl.doubtnut.com/l/_Aw9BYwQ2v9Ud


20. Light is incident on the thin lens as shown in �gure. The refractive

index of the material of the lens is . The radii of curvature of both the

surfaces are R. The refractive index of the medium of left side is , while

that of right side is . What is the focal length of the lens?  

A. 

B. 

μ2

μ1

μ3

μ2R

μ3 − μ1

μ1R

μ3 − μ1

https://dl.doubtnut.com/l/_U8woTMvS2Qb9


C. 

D. 

Answer: B

Watch Video Solution

μ2R

μ2 − μ1

μ3R

μ3 − μ1

21. When an object is placed 40cm from a diverging lens, its virtual image

is formed 20cm from the lens. The focal length and power of lens are

A. 22.5 cm, convex

B. 22.5 cm, concave

C. 50 cm, convex

D. 50 cm, concave

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_U8woTMvS2Qb9
https://dl.doubtnut.com/l/_W2kxpGFvXPMz
https://dl.doubtnut.com/l/_mmBHcqDzR9DI


22. The given lens is broken into four parts rearranged as shown. If the

initial focal length is f, then after rearrangement the equivalent focal

length is 

A. 

B. 

C. 

D. 

Answer: B

f

2

f

8

8f

2f

https://dl.doubtnut.com/l/_mmBHcqDzR9DI


Watch Video Solution

23. A thin converging lens is placed between as �xed object and a screen.

There are two positions of the lens for which a sharp image is formed on

the screen. The height of one of the image is 2 cm while the magni�cation

of the other image is 3. What is the height of the object?

A. 6 cm

B. 9 cm

C. 10 cm

D. 4 cm

Answer: A

Watch Video Solution

24. A thin biconvex lens of refractive index  is placed on a horizontal

plane mirror as shown in Figure . The space between the lens and the

3/2

https://dl.doubtnut.com/l/_mmBHcqDzR9DI
https://dl.doubtnut.com/l/_7lzYxyTGGQMd
https://dl.doubtnut.com/l/_AObHd7VTR3K0


mirror is then �lle with water or refractive index . It is found that

when a point object is placed 15 cm above the lens on its principal axis,

the object coincides with its own image. On representing with another

liquid, the object and the image again coincide at a distance 25 cm from

the lens. Calculate the refractive index of the liquid. 

A. 1.4

B. 1.5

C. 1.6

D. 1.7

Answer: A

Watch Video Solution

4/3

https://dl.doubtnut.com/l/_AObHd7VTR3K0


25. A convex lens is placed between an object and a screen which are at a

�xed distance apart for one position of the lens. The magni�cation of the

image obtained on the screen is . When the lens is moved by a

distance d the magni�cation of the image obtained on the same screen

, Find the focal length of the lens.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

m1

m2

d

(m1 − m2)

d

(m1 + m2)

d
m1

m2

d
m2

m1

26. The value of escape speed from the surface of earth is

A. real image, 36 cm in air

https://dl.doubtnut.com/l/_WM60c7W0nEBk
https://dl.doubtnut.com/l/_yD2fc5XckGCH


B. virtual image, 72cm in air

C. virtual image, 72 cm medium

D. real image 36 cm, in air

Answer: A

Watch Video Solution

27. Two lenses shown in �gure. Are illuminated by a beam of parallel light

from the left. Lens B is then moved slowly toward lens A. the beam

emerging from lens B is 

https://dl.doubtnut.com/l/_yD2fc5XckGCH
https://dl.doubtnut.com/l/_3xpHZChO9JVe


A. always diverging

B. initially parallel and then diverging

C. always parallel

D. initially converging and then parallel

Answer: B

Watch Video Solution

28. A double convex lens forms a real image of an objectt on a screen

which is �xed. Now lens is given a constant velocity v=1m/s along its axis

and away from the screen for the purpose of forming image always on

the screen the object is also required to be given appropriate velocity .

Find the velocity (in m/s) of the object at the instant its size is doubled

the size of the image.

A. 1 m/s

B. 2 m/s

https://dl.doubtnut.com/l/_3xpHZChO9JVe
https://dl.doubtnut.com/l/_OqBwvPS8Brui


C. 3 m/s

D. 4 m/s

Answer: B

Watch Video Solution

29. Choose the correct ray diagram of an equi convex lens which is cut as

shown.

A. 

B. 

C. 

https://dl.doubtnut.com/l/_OqBwvPS8Brui
https://dl.doubtnut.com/l/_7Gbv3oJkXcGA


D. 

Answer: C

Watch Video Solution

30. A biconvex thin lens of radius of curvature R is made up of variable

refractive index . Assume . There are in�nite

images of the point O, which is placed at a distance R on the principal axis

from the lens as shown in the �gure. The image is spread along the

pricipal axis in a length of (r is the radial distance from P measured

perpendicular to principal axis) 

μ = 2(1 + )
r

d
2d < < R

https://dl.doubtnut.com/l/_7Gbv3oJkXcGA
https://dl.doubtnut.com/l/_Q8LqqWxyXzIg


PRACTICE SHEET (ADVANCED) (MORE THAN ONE CORRECT TYPE QUESTIOS)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

R

5

2R
5

3R
5

4R
5

1. A light ray enters from medium A to medium B as shown in the �gure.

The refractive index of medium B relative to A will be 

https://dl.doubtnut.com/l/_Q8LqqWxyXzIg
https://dl.doubtnut.com/l/_7mPL420Ccby6


A. In the above situation if , the co-ordinates of the point

where the ray intersects the upper surface of the slab air boundary

are 

B. In the above situation if , the co-ordinates of the point

where the ray intersects the upper surface of the slab air boundary

are 

C. the angle made by light ray with +ve x-axis, at the upper surface of

slab air boundary, inside the medium is 

D. the angle made by light ray with +ve x-axis, at the upper surface of

slab air, boundary, inside the medium is 

y0 = a/2

[aIn2, ]
a

2

y0 = a/2

[ In2, ]
a

2
a

2

π/3

tan− 1( )
1

2

https://dl.doubtnut.com/l/_7mPL420Ccby6


Answer: D

Watch Video Solution

2. A right-angled prism is made up of a material of refractive index . It is

desired that a light ray incident normally on PQ emerges parallel to the

incident direction after su�ering two total internal re�ections . In which

of the following conditions is this possible ? 

A. 

B. 

C. 

D. Nove possible

Answer: A::D

Watch Video Solution

μ

μ = √2

μ = 2/√3

μ = 1.3

https://dl.doubtnut.com/l/_7mPL420Ccby6
https://dl.doubtnut.com/l/_N8aZkPiAzteO
https://dl.doubtnut.com/l/_GCFtMwXJUCDw


3. In Figure, light is incident at an angle  which is slightly greater than

the critical angle. Now, keeping the incident angle �xed a parallel slab or

refractive index  is placed on surface AB. Which of the following

statements are correct? 

A. total internal re�ection occurs at AB for 

B. total internal re�ection occurs at AB for 

C. the ray will return back to the same medium for all values of 

D. total internal re�ection occurs at CD for 

Answer: A::B::C

Watch Video Solution

θ

n3

n3 < n1

n3 > n1

n3

n3 < n1

https://dl.doubtnut.com/l/_GCFtMwXJUCDw
https://dl.doubtnut.com/l/_BfkBkI9iX7Oz


PRACTICE SHEET (ADVANCED) (LINKED COMPREHENSION CORRECT TYPE

QUESTIOS)

4. An image of a bright square is obtained on a screen with the aid of a

convergent lens. The distance between the square and the lens is 40cm.

The area of the image is nine times larger than that of the square. Select

the correct statement(s):

A. image is formed at a distance of 120 cm from lens

B. image is formed at a distance of 360 form thelens

C. focal length of the lens is 30 cm

D. focal length of the lens is 36 cm

Answer: A::C

Watch Video Solution

1. The refractive index of the material of the prism and liquid are 1.56 and

1.32 respectively. What will be the value of  for the following refraction ? θ

https://dl.doubtnut.com/l/_BfkBkI9iX7Oz
https://dl.doubtnut.com/l/_Zp2U1VpBMW7E


A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

√2

2

1.5

2.2

2. ABC is right angled prism kept in air. A ray (1) is incident on the face AB

along the normal. Another ray (2) is incident on the face AB such that it

emerges normally form the face AC. Then 

  

https://dl.doubtnut.com/l/_Zp2U1VpBMW7E
https://dl.doubtnut.com/l/_uL1lD0fONRxZ


The minimum value of refractive index of the material of the prism for

which the ray 1undergoes TIR on the face AC is

Watch Video Solution

3. ABC is right angled prism kept in air. A ray (1) is incident on the face AB

along the normal. Another ray (2) is incident on the face AB such that it

emerges normally form the face AC. Then 

  

The minimum value of refractive index of the material of the prism for

which the ray 1undergoes TIR on the face AC is

A. 

B. 

C. 

60∘

45∘

30∘

https://dl.doubtnut.com/l/_uL1lD0fONRxZ
https://dl.doubtnut.com/l/_ypbrOCTcfkhS


D. 

Answer: D

Watch Video Solution

90∘

4. A convex lens of focal length 15 cm and concave mirror of focal length

30 cm are kept their optical axes PQ and RS parallel but separated in

vertical direction by 0.6 m, as shown. The distance between the lens and

mirror is 30 cm. An upright object AB of height 1.2 m is placed on the

optic axic PQ of the lens at a distance of 20 cm from the lens. 

 

Find the linear magni�cation of the �rst image after refraction from the

lens.

A. 

B. 

C. 

D. 

+3

−3

+2

−2

https://dl.doubtnut.com/l/_ypbrOCTcfkhS
https://dl.doubtnut.com/l/_SQGCWO9xe0zp


Answer: A

Watch Video Solution

5. A convex lens of focal length 15 cm and concave mirror of focal length

30 cm are kept their optical axes PQ and RS parallel but separated in

vertical direction by 0.6 m, as shown. The distance between the lens and

mirror is 30 cm. An upright object AB of height 1.2 m is placed on the

optic axic PQ of the lens at a distance of 20 cm from the lens. 

 

Find the linear magni�cation of the second image after re�ection from

the mirror.

A. 

B. 

C. 

D. 

+2

−2

+1/2

−1/2

https://dl.doubtnut.com/l/_SQGCWO9xe0zp
https://dl.doubtnut.com/l/_4LQeeEoyWjzg


Answer: B

Watch Video Solution

6. A convex lens of focal length 15 cm and concave mirror of focal length

30 cm are kept their optical axes PQ and RS parallel but separated in

vertical direction by 0.6 m, as shown. The distance between the lens and

mirror is 30 cm. An upright object AB of height 1.2 m is placed on the

optic axic PQ of the lens at a distance of 20 cm from the lens. 

 

If A'B' is the �nal image formed, A' corresponding to A and B'

corresponding to B, �nd the distance of B' below optics axis of lens.

A. 0.3 m

B. 0.5 m

C. 0.6 m

D. None of these

https://dl.doubtnut.com/l/_4LQeeEoyWjzg
https://dl.doubtnut.com/l/_PPXklo08eXNN


Answer: C

Watch Video Solution

7. A convex lens of focal length 15 cm and concave mirror of focal length

30 cm are kept their optical axes PQ and RS parallel but separated in

vertical direction by 0.6 m, as shown. The distance between the lens and

mirror is 30 cm. An upright object AB of height 1.2 m is placed on the

optic axic PQ of the lens at a distance of 20 cm from the lens. 

 

As in the lat problem, �nd the distance of A' below the optic axis of lens.

A. 1.5 cm

B. 0.6 cm

C. 1.8 cm

D. 2.1 cm

Watch Video Solution

https://dl.doubtnut.com/l/_PPXklo08eXNN
https://dl.doubtnut.com/l/_1AWzsyj7koC8


PRACTICE SHEET (ADVANCED) (MATRIX MATCHING TYPE QUESTIOS)

1. An object O (real ) is placed at focus of an equi-biconvex lens as shown

in. �gure-I . The refractive index of lens is  and the radius of

curvature of either suface of lens is R . The lens is surronded by air . In

each statement of column-I some changes are made to situation given

above and information regarding �nal image formed as a result is given

in column-II . The distance between lens and object is unchanged in all

statements of column-I. match the statements in column-I with resulting

image in column-II. 

μ = 1.5

https://dl.doubtnut.com/l/_1AWzsyj7koC8
https://dl.doubtnut.com/l/_cBf1PDGCsEVJ


PRACTICE SHEET (ADVANCED) (INTEGER TYPE QUESTIOS)

  

Watch Video Solution

https://dl.doubtnut.com/l/_cBf1PDGCsEVJ


1. A light beam is traveling from Region I to region IV (refer �gure). The

refractive indices in Region I, II, III, and IV are  ,

respectively. The angle of incidence  for which the beam just misses

entering Region IV is 

Watch Video Solution

n0, n0 /2, n0 /6 and n0 /8

θ

2. A �sh which is at a depth of 12 cm in water  is viewed by an

observer on the bank of a lake. Its apparent depth as observed by the

observer is :

Watch Video Solution

(μ = )
4

3

https://dl.doubtnut.com/l/_lHpeIw7GPrRD
https://dl.doubtnut.com/l/_nb5H0wXSS9hh
https://dl.doubtnut.com/l/_S8ZtiLKIk3FT


3. A thin prism  of angle  and refractive index  is combined

with another thin prism  of refractive index 1.72 to produce dispersion

without deviation. The angle of  is

Watch Video Solution

P1 4∘ 1.54∘
C

P2

P2

4. A ray of light undergoes deviation of  when incident on an

equilateral prism of refractive index . The angle made by the ray inside

the prism with the base of the prism is

Watch Video Solution

30∘

√2

5. On face AC of an equilateraal prism ABC is silvered as shown in �g. The

angle of incidence of a light ray inorder that it eventually leaves the prism

in the opposite direction from base of prism is  where n is n × 15∘

https://dl.doubtnut.com/l/_S8ZtiLKIk3FT
https://dl.doubtnut.com/l/_wwLM5kHJT6SE
https://dl.doubtnut.com/l/_l8asalb5H2t4


  

Watch Video Solution

(μ = √2)

6. A equilateral glass prism has a refractive index . A light ray is

incident at  on one face. Total deviation of ray is  where n is

Watch Video Solution

√2

45∘ n × 15∘

https://dl.doubtnut.com/l/_l8asalb5H2t4
https://dl.doubtnut.com/l/_V3e2G1n56uGd


7. A ray of monochromatic light is incident on the refracting face of a

prism (angle  . It passes through the prism and is incident on the

other face at the critical angle. If the refractive index of the prism is  ,

then the angle of incidence on the �rst of the prism is

Watch Video Solution

75∘ 0

√2

8. Light passes symmetrically through an equilateral prism. After

emergence, it is incident on a plane mirror �xed to the base of the prism

extending beyond it. Find the deviation produced (  of the prism material

is ).

Watch Video Solution

μ

√2

9. An extended object of size 2mm is placed on the principal axis of a

converging lens of focal length 10cm. It is found that when the object is

placed perpendicular to the principal axis the image formed is 4mm in

https://dl.doubtnut.com/l/_BzFMTzXma32O
https://dl.doubtnut.com/l/_dnJlfNVrnuDh
https://dl.doubtnut.com/l/_uZLzWyhiXYRp


LECTURE SHEET (EXERCISE-I (LEVEL-I (MAIN) STRAIGHT OBJECTIVE TYPE

QUESTIONS))

size. The size of image when it is placed along the principal axis is

 mm.

Watch Video Solution

____________

10. A point object is placed at a distance 25cm from a convex lens of focal

length 20cm. If a glass slab of thickness t annd refractive index 1.5 is

inserted between the lens and object, image is formed at . Thickness t is

found to be K times of 5cm. Fink K.

Watch Video Solution

1. Two plane mirrors are inclined at an angle of  with each other. An

incident ray hits one of the mirror at an angle of  with the normal. Its

angle of deviation after two re�ections is

60∘

80∘

https://dl.doubtnut.com/l/_uZLzWyhiXYRp
https://dl.doubtnut.com/l/_ektjxEFzxlDk
https://dl.doubtnut.com/l/_q3W48ieI4aRW


A. 

B. 

C. 0

D. 

Answer: A

Watch Video Solution

120∘

240∘

60∘

2. A plane mirror is on y-z plane facing positive x-axis. A point object is

present at (10,5). The mirror is translated by 2 units along positive x and 3

units along positive y-direction. Final image of the point object is at

A. 

B. 

C. 

D. 

( − 10, − 5)

( − 8, − 3)

( − 6, 5)

( − 6, − 2)

https://dl.doubtnut.com/l/_q3W48ieI4aRW
https://dl.doubtnut.com/l/_7No0696JnfVG


Answer: C

Watch Video Solution

3. Two plane mirrors are arranged at right angles to each other as shown

in �gure.A ray of light is incident on the horizontal mirror at an angle .

For what value of the ray emerges parallel to the incoming ray after

re�ection from the vertical mirror ? 

A. 

θ

θ

60∘

https://dl.doubtnut.com/l/_7No0696JnfVG
https://dl.doubtnut.com/l/_3RrdMXvpiChd


B. 

C. 

D. all of these

Answer: D

Watch Video Solution

30∘

45∘

4. Two plane mirrors are inclined at angle  as shown in �gure. If a ray

parallel to OB strikes the other mirror at P and �nally emerges parallel to

OA after two re�ections then  is equal to 

θ

θ

https://dl.doubtnut.com/l/_3RrdMXvpiChd
https://dl.doubtnut.com/l/_1ccrNjOPQQFN


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

90∘

60∘

45∘

30∘

5. Calculate the deviation su�ered by incident ray in situation as shown in

�gure after these successive re�ections. 

https://dl.doubtnut.com/l/_1ccrNjOPQQFN
https://dl.doubtnut.com/l/_taWp4gLK7tmt


A.  clockwise

B.  anticlockwise

C.  anticlockwise

D.  clockwise

Answer: D

Watch Video Solution

380∘

380∘

220∘

220∘

https://dl.doubtnut.com/l/_taWp4gLK7tmt


6. Three plane mirrors are placed such that the angle between the �rst

and second or second and third is the same . A light striking the �rst

mirror, after re�ection at the three mirrors emerges opposite to the

initial direction. The value of  can be 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

θ

θ

60∘

150∘

120∘

45∘

https://dl.doubtnut.com/l/_sziuZU1MSIN4
https://dl.doubtnut.com/l/_gpAbqwJqfabV


7. Sun rays are re�ected from a horizontal mirror and fall on a vertical

screen. A vertical object of height h is placed on the mirror as shown in

the �gure.Length of the shadow on the screen is 

A. h

B. 2h

C. 3h

D. 4h

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_gpAbqwJqfabV
https://dl.doubtnut.com/l/_YHYXlpa1qQd2


8. An object is placed at 20 cm from a convex mirror of focal length 10 cm.

The image formed by a mirror is

A. Real and at 20cm from the mirror

B. Virtual and at 20cm from the mirror

C. Virtual and at 20/3cm from the mirror

D. Real and at 20/3cm from the mirror

Answer: C

Watch Video Solution

9. An object 1 cm tall is placed 4 cm infront of a mirror. In order to

produce an upright image of 3 cm height one needs a

A. Convex mirror of radius of curvature 12cm

B. Concave mirror of radius of curvature 12 cm

C. Concave mirror of radius of curvature 4 cm

https://dl.doubtnut.com/l/_YHYXlpa1qQd2
https://dl.doubtnut.com/l/_00qyrEOqEoWf


D. Plane mirror of height 12 cm

Answer: B

Watch Video Solution

10. Radius of concave mirror is 40 cm and the size of image (real) is twice

as that of object, then the object distance is

A. 60cm

B. 20cm

C. 40cm

D. 30cm

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_00qyrEOqEoWf
https://dl.doubtnut.com/l/_9UFmF5d0c8r4


11. An object O is placed in front of a small plane mirror  and a large

convex mirror  of focal length f. The distance between O and  is x

and the distance between  and  is y. The images of O formed by 

and  coincide. The magnitude of f is 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

M1

M2 M1

M1 M2 M1

M2

x − y

x2 − y2

2y

x2 + y2

2y

x2 + y2

x + y

12. A rod of length 10 cm lies along the principal axis of a concave mirror

of focal length 10 cm in such a way that its end closer to the pole is 

away from the mirror. The length of the image is

20cm

https://dl.doubtnut.com/l/_SUOfqXAhOOj4
https://dl.doubtnut.com/l/_VKdLIpYIfY06


A. 5cm

B. 10cm

C. 15cm

D. 20cm

Answer: A

Watch Video Solution

13. A concave mirror of focal length 20 cm is cut into two parts from the

middle and the two parts are moved perpendicularly by a distance 1 mm

from the previous principal axis AB. The distance between the images

formed by the two parts is : 

https://dl.doubtnut.com/l/_VKdLIpYIfY06
https://dl.doubtnut.com/l/_XADz9rgVncSz


A. 2cm

B. 6cm

C. 3cm

D. 4cm

Answer: A

Watch Video Solution

14. The circular boundary of the concave mirror subtends a cone of half

angle  at its centre of curvature. The minimum value of  for which any

ray incident on this mirror parallel to the principal axis su�ers re�ection

more than once is 

.

θ θ

https://dl.doubtnut.com/l/_XADz9rgVncSz
https://dl.doubtnut.com/l/_aFwu2Cm2l3Oo


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

30∘

45∘

60∘

75∘

15. In the �gureshownm the image of a real object is formed at point I. AB

is the principal axis of the mirror. The mirror must be 

A. concave & placed towards right I

B. concave & placed towards left of I

C. convex and placed towards right of I

https://dl.doubtnut.com/l/_aFwu2Cm2l3Oo
https://dl.doubtnut.com/l/_ePHPLd32zzaE


LECTURE SHEET (EXERCISE-I (LEVEL-II (ADVANCED) STRAIGHT OBJECTIVE TYPE

QUESTIONS))

D. convex & placed towards left of I

Answer: B

Watch Video Solution

1. What are the co-ordinates of the imasge of S formed by a plane mirror

as shown in �gure? 

https://dl.doubtnut.com/l/_ePHPLd32zzaE
https://dl.doubtnut.com/l/_FRiuce831tGe


A. (4 cm, 0)

B. (-4 cm, 0)

C. 

D. (0, 4cm)

Answer: A

Watch Video Solution

(4√2cm, 0)

2. A luminous point source s is placed between a plane mirror and a

screen in the situation as shown in �gure. Then the length of screen

which will receive direct light as well as re�ected light is 

https://dl.doubtnut.com/l/_FRiuce831tGe
https://dl.doubtnut.com/l/_Z22HXc15iAf3


A. 50cm

B. 60cm

C. 70cm

D. 40cm

Answer: D

Watch Video Solution

3. Two mirrors AB and CD are arranged along two parallel lines. The

maximum number of images of object O that can be seen by any observer

https://dl.doubtnut.com/l/_Z22HXc15iAf3
https://dl.doubtnut.com/l/_lI2BC9Lx81vE


is 

A. one

B. two

C. four

D. in�nite

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_lI2BC9Lx81vE


4. As shown in the �gure a particle is placed at O in front of a plane

mirror M . A man of P can move along patyh PY and PY' then which of the

following is true? 

A. For all point on PY, the man can see the image of O

B. For all point on PY', the man can see the image, but for no point on

PY he can see the image of O

https://dl.doubtnut.com/l/_uCUVMkZ8vOaJ


C. For all point on PY' he can see the image but on PY he can see the

image only upto a distance d from P.

D. He can see the image only upto a distance d on either side of P.

Answer: C

Watch Video Solution

5. A plane mirror is placed along positive x-axis facing towards positive y-

axis. If the equation of a linear object is x=y, the equation of its image is

A. x = y

B. 2x + y = 0

C. x + y = 0

D. x - y = 0

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_uCUVMkZ8vOaJ
https://dl.doubtnut.com/l/_t80Ds2hZkYpz


6. Find the velocity of image of a moving particle O in the situation as

shown in the �gure. 

A.  m/s, at  (4/5) with horizontal

B. 10m/s at  with horizontal

C.  m/s , at  with vertical

D. m/s, at  with vertical

Answer: A

√164 tan− 1

53∘

√68 tan− 1( )
1

2

√104 tan− 1( )
1

2

https://dl.doubtnut.com/l/_t80Ds2hZkYpz
https://dl.doubtnut.com/l/_JdvKAj6BbNTu


Watch Video Solution

7. Two blocks each of masses m lie on a smooth table. They are attached

to two other masses as shown in �gure. The pulleys and strings are light.

An object O is kept at rest on the table. The sides AB and CD of the two

blocks are made re�ecting. The acceleration of two images formed in

those two re�ecting surfaces with respect to each other is 

A. 5g/6

B. 5g/3

C. g/3

D. 17g/6

https://dl.doubtnut.com/l/_JdvKAj6BbNTu
https://dl.doubtnut.com/l/_KK3lAXRCyP8b


Answer: D

Watch Video Solution

8. A particle is moving in a circle in front of a plane mirror in the situation

as shown in �gure. The plane of motion of the particle is perpendicular to

the plane of mirror. Then the motion of image of particle with respected

to the partickle is 

A. along a parabola

https://dl.doubtnut.com/l/_KK3lAXRCyP8b
https://dl.doubtnut.com/l/_mkwoJuMX9ErD


B. oscillating normal to the mirror

C. oscillating parallel to the mirror

D. along a circle

Answer: B

Watch Video Solution

9. Figure shows a torch producing a straight light beam falling on a plane

mirror at an angle . The refected beam makes a spot P on the screen

along y-axis. If at t=0 the mirror starts rotating about the hinge A with an

angular velocity  per second clockwise, �nd the speed of the spot

60∘

ω = 1∘

https://dl.doubtnut.com/l/_mkwoJuMX9ErD
https://dl.doubtnut.com/l/_8RcqYntkTiAg


on screen after time t=15s 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

m/s
π

15

m/s
π

30

m/s
2π

15

m/s
π

60

https://dl.doubtnut.com/l/_8RcqYntkTiAg


10. A point source of light S is placed in front of two large mirrors as

shown. Which of the following observes will see only one image of S? 

A. only A

B. only C

C. both A and C

D. both B and C

Answer: B

Watch Video Solution

11. In the �gure  are two �xed mirrors as shown. If the object 

moves towards the plane mirror. Then the image l (which is formed after

M1&M2 'O'

https://dl.doubtnut.com/l/_zWfAyi5kgNZt
https://dl.doubtnut.com/l/_L8bbADMseMjv


two successive re�ections from  respectively) will move  

A. towards right

B. towards left

C. with zero velocity

D. cannot be determined

Answer: A

Watch Video Solution

M1&M2

https://dl.doubtnut.com/l/_L8bbADMseMjv
https://dl.doubtnut.com/l/_tDSEN1yEloaG


12. A candle �ame 1.6 cm high is imaged in a ball bearing of diameter 0.4

cm. If the ball bearing is 20 cm away from the �ame, �nd the location and

the height of the image.

A. 1.0 mm inside the ball bearing, 0.08 mm

B. 1.0 mm outside The ball bearing 0.06 cm

C. 2 m inside The ball bearing 0.08 cm

D. 1 m outside The ballbearig 0.05 mm

Answer: A

Watch Video Solution

13. An object is placed in front of a concave mirror of focal length f as

shown in �gure. Choose the correct shape of the image. 

https://dl.doubtnut.com/l/_tDSEN1yEloaG
https://dl.doubtnut.com/l/_qdLpxeGl8irH


A. 

B. 

C. 

D. 

Answer: B

https://dl.doubtnut.com/l/_qdLpxeGl8irH


Watch Video Solution

14. A small block of mass m and a concave mirror of radius R �tted with a

stand lie on a smooth horizontal table with a separation d between them.

The mirror together with its stand has a mass m. The block is pushed at t

= 0 towards the mirror so that it starts moving towards the mirror at a

constant speed V and collides with it. The collision is perfectly elastic.

Find the velocity of the image (a) at a time  (b) at a time .

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

t < ,
d

V
t >

d

V

. V (1 + )
−R2V

[2(d − V t) − R]2

R2

[2(V t − d) − R]2

. V (1 + )
R2V

[2(d + V t) + R]2

R2

[2(V t − d) − R]2

. V (1 − )
−R2V

[2(d − V t) − R]2

R2

[2(V t − d) + R]2

. V (1 − )
−R2V

[2(d − V t) − R]
2

R2

[2(V t + d) − R]
2

https://dl.doubtnut.com/l/_qdLpxeGl8irH
https://dl.doubtnut.com/l/_eJWllMUVmej9
https://dl.doubtnut.com/l/_GtC2sruvPHTo


LECTURE SHEET (EXERCISE-I (LEVEL-II (ADVANCED) MORE THAN ONE CORRECT

ANSWER TYPE QUESTIONS))

15. A concave mirror of focal length 10cm and a convex mirror of focal

length 15cm are placed facing each other 40cm apart. A point object is

placed between the mirrors, on their common axis and 15cm from the

concave mirror. Find the position and nature of the image produced by

successive re�ections, �rst at the concave mirror and then at the convex

mirror.

A. 5 cm behind the convex mirror and is virtual

B. 6 cm in front of the convex mirror is and is real

C. 6 cm behind the convex mirror and is virtual

D. 8 cm in front of the concave mirror and is real

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_GtC2sruvPHTo


1. Two plane mirrors at an angle such that a ray incident on a mirror

undergoes a total deviation of  after two re�ections:

A. the angle between the mirror is 

B. the number of images formed by this system will be 5, if an object is

placed symmetrically between the mirrors.

C. the no. of images will be 6 if an object is kept unsymmetrically

between the mirrors.

D. a ray will retrace its path after 2 successive re�ections, if the angle

of incidence on one mirror is .

Answer: A::B::C::D

Watch Video Solution

240∘

60∘

60∘

2. In the �g. shown consider the �rst re�ection at the plane mirror and

second at the convex mirror. AB is object. 

https://dl.doubtnut.com/l/_EPgmWwqGonOd
https://dl.doubtnut.com/l/_Fe6fyM5vyQTh


A. the second image is real, inverted of 1/5th magni�cation

B. the second image is virtual and erect with magni�cation 1/5

C. the second image moves towards the convex mirror

D. the second image moves away from the convex mirror.

Answer: B::C

Watch Video Solution

3. A magni�ed image of real object is to be obtained on a large screen 1 m

from it. This can be achieved by

https://dl.doubtnut.com/l/_Fe6fyM5vyQTh
https://dl.doubtnut.com/l/_ZBfYDMeCWJk5


A. using a convex mirror of focal length less than 0.25 m

B. using a concave mirror of focal length less than 0.25 m

C. using a convex lens of focal length less than 0.25 m

D. using a concave lens of focal length less than 0.25 m

Answer: B::C

Watch Video Solution

4. A re�ecting surface is represented by the equation

. A ray traveling horizontal becomes

vertical after re�ecting. The co-ordinates of the point(s) on which this ray

is incident.

A. 

B. 

C. 

y = sin( ), 0 ≤ x ≤ L
2L
π

πx

L

( , )
L

4

√2L

π

( , )
L

3

√3L
π

( , )
3L

4

√2L

π

https://dl.doubtnut.com/l/_ZBfYDMeCWJk5
https://dl.doubtnut.com/l/_b7FRLJqNOF6a


D. 

Answer: B::D

Watch Video Solution

( , )
2L
3

√3L

π

5. All the following statements are correct except (for real objects)

A. the magni�cation produced by a convex mirror is always less than

or equal to one

B. a virtual, erect, same sized image can be obtained using a plane

mirror

C. a virtual, erect, magni�ed image can be formed using a concave

mirror

D. a real, inverted, same sized image can be formed using a convex

mirror.

Answer: A::D

https://dl.doubtnut.com/l/_b7FRLJqNOF6a
https://dl.doubtnut.com/l/_Q28t7RXvXfBn


Watch Video Solution

6. An object AB is placed parallel and close to the optical axis between

focus F and center of curvature C of a converging mirror of focale length f

as shown in Figure. Then, 

A. Image of A will be closer then that of B from the mirror

B. Image of AB will be parallel to optical axis

C. Image of AB will be straight - line inclined to the optical axis

D. Image of AB will not be a straight line

Answer: A::C

https://dl.doubtnut.com/l/_Q28t7RXvXfBn
https://dl.doubtnut.com/l/_bJMMiZZWsRvO


LECTURE SHEET (EXERCISE-I (LEVEL-II (ADVANCED) LINKED COMPREHENSION

TYPE QUESTIONS))

Watch Video Solution

1. A point object is moving with a speed v

before an arrangement of two mirrors as shown in

�gure. Find the magnitude of velocity of image in

mirror  with respect to image in mirror   

A. 

B. 

C. 

M1 M2

v sin θ

2v sin θ

θ

https://dl.doubtnut.com/l/_bJMMiZZWsRvO
https://dl.doubtnut.com/l/_T2wvqDWO9SR6


D. v

Answer: B

Watch Video Solution

2. A point object is placed infront of a plane mirror as shown in �gure. 

- co-ordinate of object relative to mirror  

 co -ordinate of image relative to mirror  

  

di�erentiating   

  

Velocity if image relative to mirror = velocity of object relative to mirror. 

basing on this information answer the question 

XOM ⇒ x

XIM ⇒ x −

XIM = − XOM

V1M = − VOM

VI − VM = − (V0 − VM )

https://dl.doubtnut.com/l/_T2wvqDWO9SR6
https://dl.doubtnut.com/l/_TmrZ8VhUzcqY


  

Two bodies A and B are moving towards a plane mirror with speeds 

and  respectively as shown in �g. The speed of image of A with respect

to the body B is 

A. 

VA

VB

VA + VB

https://dl.doubtnut.com/l/_TmrZ8VhUzcqY


B. 

C. 

D. 

Answer: A

Watch Video Solution

VA − VB

√V 2
A

+ V 2
B

√V 2
A

− V 2
B

3. A point object is placed in fron of two plane mirrors as shown in �gure. 

  

Total number of images formed if 'theta=90^(@)`?

A. 3

https://dl.doubtnut.com/l/_TmrZ8VhUzcqY
https://dl.doubtnut.com/l/_9sdKfjVxksSu


B. 2

C. 1

D. 4

Answer: A

Watch Video Solution

4. A point object is placed in fron of two plane mirrors as shown in �gure. 

  

Total number of images formed if 'theta=90^(@)`?

A. 3 or 4

https://dl.doubtnut.com/l/_9sdKfjVxksSu
https://dl.doubtnut.com/l/_tGPZMAbLMQe2


LECTURE SHEET (EXERCISE-I (LEVEL-II (ADVANCED) MATRIX MATCHING TYPE

QUESTIONS))

B. 3 only

C. 4 only

D. 2

Answer: A

Watch Video Solution

1. The given situations in Column -I, choose the possible options from

Column -II regarding the image formed when . (u is the objectu ≠ ∞

https://dl.doubtnut.com/l/_tGPZMAbLMQe2
https://dl.doubtnut.com/l/_aacZkbbGuJTb


distance from the pole of the mirror)

Watch Video Solution

2. An extended object can be kept in front of a concave mirror at points, 1,

2, 3 and 4 and images are formed at di�erent points. C and F have their

https://dl.doubtnut.com/l/_aacZkbbGuJTb
https://dl.doubtnut.com/l/_qekbUDSDL9Xh


LECTURE SHEET (EXERCISE-I (LEVEL-II (ADVANCED) INTEGER TYPE QUESTIONS))

usual meanings. Point 2 is centre of curvature of the mirror. 

Watch Video Solution

1. A point object is kept of a plane mirror. The plane mirror is performing

 of amnplitude . The plane mirror moves along the3  axis is

normal to the mirror. The amplitude of the mirror is scuh that the object

is always infront of the mirror. The amplitude of  of the image is

Watch Video Solution

SHM 2cm x −

SHM

https://dl.doubtnut.com/l/_qekbUDSDL9Xh
https://dl.doubtnut.com/l/_rdWAu7RaX8WA


2. Two identical balls are rolling without slipping on a horizontal plane as

shwon in �gure. They undergo a perfect elastic collision. Just after

collision, the velocity of image of the bottom point of A with respect to

the plane mirros is x V, then x= 

Watch Video Solution

3. An object is approaching a �xed plane mirror with velocity 3 ms/s at an

angle of  with normal, in a medium of refractive index 4/3. The speed

of the image with respect to the mirror is __________m/s.

Watch Video Solution

45∘

https://dl.doubtnut.com/l/_cTEQLe5olLsK
https://dl.doubtnut.com/l/_c0rnAi9ahHyt


LECTURE SHEET (EXERCISE-II (LEVEL-I (MAIN) STRAIGHT OBJECTIVE TYPE

QUESTIONS))

1. Absolute refractive index of a medium is X. Refractive index of same

medium w.r.t to air is Y and absolute refractive index to air is Z. Then the

relation between them is

A. X = Y/Z

B. Y = X/Z

C. Z= Y/X

D. Y = 1/XZ

Answer: B

Watch Video Solution

2. The refractive indices of glycerine and diamond with respect to air are

1.4 and 2.4 respectively. Calculate the speed of light in glycerine and

https://dl.doubtnut.com/l/_1ZRemZFaRmXn
https://dl.doubtnut.com/l/_iLvDwXStCBMp


diamond. From these results, calculate the refractive index of diamong

with respect to glycerine. 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(c = 3 × 108m/s)

2.143 × 108m/s, 1.250 × 108m/s, 1.714

1.143 × 108m/s, 1.250 × 108m/s, 1.714

2.143 × 108m/s, 2.250 × 108m/s

2.143 × 108m/s, 1.250 × 108m/s, 1.514

3. A monochromatic light passes through a glass slab  of

thickness 90 cm in time . If it takes a time  to travel the same distance

through water . The value of  is

A. 

B. 

(μ = )
3

2

t1 t2

(μ = )
4
3

(t1 − t2)

5 × 10− 11 sec

5 × 10− 8 sec

https://dl.doubtnut.com/l/_iLvDwXStCBMp
https://dl.doubtnut.com/l/_mBhiGCqf1fua


C. 

D. 

Answer: A

Watch Video Solution

2.5 × 10− 10 sec

5 × 10− 10 sec

4. A glass slab of thickness 8 cms contains the same number of waves as

10 cms long path of water when both are traversed by the same

monochromatic light. If the refractive index of water is 4/3, the refractive

index of glass is

A. 

B. 

C. 

D. 

Answer: A

W t h Vid S l ti

5

3

5

4

16

15

3

2

https://dl.doubtnut.com/l/_mBhiGCqf1fua
https://dl.doubtnut.com/l/_t4VaQiWL40Ek


Watch Video Solution

5. The optical path of a monochromatic light is the same if it goes

through 2.00 cm of glass or x cm of ruby. If the refractive index of glass is

1.510 and that of rby is 1.760 �nd the value of x.

A. 1.716 cm

B. 1.525 cm

C. 2.716 cm

D. 2.525 cm

Answer: A

Watch Video Solution

6. A ray of light incidents on a refracting surface at  with the surface .

If the angle of refraction is  refractive index of the medium is

A. 

30∘

45∘

√3

https://dl.doubtnut.com/l/_t4VaQiWL40Ek
https://dl.doubtnut.com/l/_SijF9lHYfrpu
https://dl.doubtnut.com/l/_eFvz5V4MHAKG


B. 

C. 

D. 

Answer: C

Watch Video Solution

√3

2

√
3

2

2√3

7. A unit vector along the incident ray of light is . The unit vector for the

corresponding refracted ray of light is , a unit vector normal to the

boundary of the medium and directed towards the incident medium. If 

is the refractive index of the medium, then snell's law (second law) of

refraction is

A. 

B. 

C. 

D. 

î

r̂. n̂

μ

î. Hatn = μ(r̂. n̂)

î × n̂ = μ(n̂ × r̂)

î × n̂ = μ(r̂ × n̂)

μ( î × n̂) = r̂ × n̂

https://dl.doubtnut.com/l/_eFvz5V4MHAKG
https://dl.doubtnut.com/l/_MfPe1GFSbZsj


Answer: C

Watch Video Solution

8. The velocities of light in two di�erent media are 2* m/s and 2.5 * 

m/s respectively.The critical angle for these media is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

108 108

sin− 1( )
1

5

sin− 1( )
4
5

sin− 1( )
1

2

sin− 1( )
1

4

9. Light takes  second to travel a distance x cm in vacuum and the same

light takes  second to travel 10x cm in medium. The critical angle for the

t1

t2

https://dl.doubtnut.com/l/_MfPe1GFSbZsj
https://dl.doubtnut.com/l/_YUtNDOnF7Fmg
https://dl.doubtnut.com/l/_W2oe8Nhx0EXr


corresponding medium is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

sin( )
x2t2

x1t1

sin− 1( )
x1t2

x2t1

sin− 1( )
x1t1

x2t2

sin− 1( )
x2t1

x1t2

10. A ray of light from a denser medium strikes a rare medium as shown in

�gure. The re�ected and refracted rays make an angle of  with each

other. The angles of re�ection and refraction are r and r'. The critical

angle would be 

A. 

B. 

90∘

sin− 1(tan r)

tan− 1(sin r)

https://dl.doubtnut.com/l/_W2oe8Nhx0EXr
https://dl.doubtnut.com/l/_77urAUSjeZ4n


C. 

D. 

Answer: A

Watch Video Solution

sin− 1(tan r1)

tan− 1(sin r1)

11. The refractive index of the core of an optical �bre is  and that of the

cladding is . The angle of incidence on the face of the core of that the

light ray just under goes total internal re�ection at the cladding is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

μ2

μ1

sin− 1( )
μ1

μ2

sin− 1 √μ2
2 − μ2

1

sin− 1 √μ2 − μ1

sin− 1 √μ2
1 + μ2

2

https://dl.doubtnut.com/l/_77urAUSjeZ4n
https://dl.doubtnut.com/l/_7fG8td1wY0Cf


12. The refractive index of a prism for a monochromatic wave is and its

refracting angle is  for minimum deviation, the angle of incidence will

be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

√2

60∘

30∘

45∘

60∘

75∘

13. A trianglular prims of glass is shown in the �gure. A ray incident

normally to one face is totally re�ected. If  the refractive index ofθ = 45∘

https://dl.doubtnut.com/l/_7fG8td1wY0Cf
https://dl.doubtnut.com/l/_dDnTmAM1NqqV
https://dl.doubtnut.com/l/_Go7pB7DZQr2G


glass is 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

< 1.41

= 1.41

> 1.41

1.732

https://dl.doubtnut.com/l/_Go7pB7DZQr2G


14. Under minimum deviation condition in a prism, if a ray is incident at

an angle , the angle between the emergent ray and the second

refracting surface of the prism is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

30∘

0∘

30∘

45∘

60∘

15. A ray of light passes through an equilateral glass prism will be such a

manner that the angle of incidence is equal to the angle of emergence

and each of these angles is equal to 3/4 of the angle of the prism. The

angle of deviation is

https://dl.doubtnut.com/l/_7ptr92sZxMzD
https://dl.doubtnut.com/l/_Gk1A6mwos9Mc


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

45∘

39∘

60∘

30

16. The refractive indices of violet and red light are 1.54 and 1.52

respectively. If the angle of prism is , then the angular dispersion is

A. 0.02

B. 0.2

C. 3.06

D. 30.6

Answer: B

10∘

https://dl.doubtnut.com/l/_Gk1A6mwos9Mc
https://dl.doubtnut.com/l/_TbuLDmpsoHa7


LECTURE SHEET (EXERCISE-II (LEVEL-II (ADVANCED) STRAIGHT OBJECTIVE TYPE

QUESTIONS))

Watch Video Solution

17. The refractive indices of crown glass prism of C,D and F lines are 1.527,

1.530 and 1.535 respectively. Find the dispersive power of the crown glass

prism.

A. 0.01509

B. 0.05109

C. 0.02108

D. 0.03402

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_TbuLDmpsoHa7
https://dl.doubtnut.com/l/_udf4XBJzr81g


1. The XY plane is the boundary between two tranparednt media. Medium

1 with  has a refraxtive index of  and medium 2 with  has a

refractive index of . A ray of light in medium 1 given by the vector

 is incident on teh plane of separation. Find the unit

vector in the direction of teh refracted ray in medium 2.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

z ≥ 0 √2 z ≤ 0

√3

6√3 î + 8√3ĵ − 10k̂

45∘

60∘

75∘

30∘

2. A ray of light is incident on a rectangular plate at an angle of incidence

. The light ray su�ers a deviation which is 25% of the angle of

incidence. The refractive index of the glass will be

60∘

https://dl.doubtnut.com/l/_XDSTGAyDsYBz
https://dl.doubtnut.com/l/_kFNWs1YFJmzI


A. 

B. 

C. 

D. 1.5

Answer: C

Watch Video Solution

√3

√2

√3/2

3. Two beam of lights are incident normally on water . If the

beam 1 passes through a glass  slab of height h as shown in

the �gure, the time di�erence for both the beam for reaching the bottom

(μ = 4/3)

(μ = 3/2)

https://dl.doubtnut.com/l/_kFNWs1YFJmzI
https://dl.doubtnut.com/l/_l4GffDjW55Gr


is: 

A. zero

B. 

C. 

D. 

Answer: D

Watch Video Solution

h

3C

6h

C

h

6C

4. A ray of light entering from air to glas  is partly re�ected and

partly refracted. lf the re�ected and refracted rays are at right angles to

(μ = 1.5)

https://dl.doubtnut.com/l/_l4GffDjW55Gr
https://dl.doubtnut.com/l/_O3xYaxEhd1jL


each other, the angle of refraction is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

sin− 1(√ )
2

13

sin− 1( )
√2

13

sin− 1( )
2

√13

sin− 1( )
3

√13

5. A ray of light travels in the way as shown in the �gure. After passing

through water, theray grazes along the water air interface. The value of

https://dl.doubtnut.com/l/_O3xYaxEhd1jL
https://dl.doubtnut.com/l/_teyf973vLexk


 interms of I is   

A. 

B. 

C. 

D. sin i

Answer: A

Watch Video Solution

μg (μw = 4/3)

1

sin i

3

4 sin i

4

3 sin i

https://dl.doubtnut.com/l/_teyf973vLexk


6. The angle of minimum deviation for a  prism of dense glass is

found to be  when in air and  when immersed in certain liquid.

The refractive index of the liquid is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

75∘

45∘ 15∘

√3

2

3

2

√
3

2

√3

7. A certain prism of refracting angle  and of refractive index 2 is

immersed in a liquid of refractive index  then the angle of minimum

deviation will be

A. 

60∘

√2

30∘

https://dl.doubtnut.com/l/_TvQqDIVCHANd
https://dl.doubtnut.com/l/_gWS6ZTLfWa7H


B. 

C. 

D. 

Answer: A

Watch Video Solution

45∘

60∘

75∘

8. A ray of monochromatic light is incident on one refracting face of a

prism of angle . It passes thorugh the prism and is incident on the

other face at the critical angle. If the refractive index of the material of

the prism is , the angle of incidence on the �rst face of the prism is

A. 

B. 

C. 

D. 

75∘

√2

30∘

45∘

60∘

0∘

https://dl.doubtnut.com/l/_gWS6ZTLfWa7H
https://dl.doubtnut.com/l/_o1xpIMdslmJc


Answer: B

Watch Video Solution

9. The light ray is incidence at angle of  on a prism of angle  .

When the light ray falls on the other surface at  , the refractive index

of the material of prism  and the angle of deviation  are given by

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

60∘ 45∘

90∘

μ δ

μ = √2, d = 30∘

μ = 1.5, d = 15∘

μ = , d = 30∘√3

2

μ = √ , d = 15∘3

2

https://dl.doubtnut.com/l/_o1xpIMdslmJc
https://dl.doubtnut.com/l/_bLtuafpTGZnb


10. A prism of glass  is dipped in to water as shown in the

�gure. If the refractive index of water is 4/3, then the incident ray will be

totally re�ected if 

A. 

B. 

C. 

D. 

(μ = 1.5)

sin θ >
8

9

sin θ <
8

9

sin θ =
9

8

sin θ =
8

9

https://dl.doubtnut.com/l/_xGk0U0tvnM7f


Answer: A

Watch Video Solution

11. ACB is right-angled prism with other angles as  and  . Refractive

index of the prism is 1.5. AB has thin layer of liquid on it as shown. Light

falls normally on the face Ac. For total internal re�ection, maximum

refractive index of the liquid is 

A. 1.5

B. 1.4

C. 1.3

60∘ 30∘

https://dl.doubtnut.com/l/_xGk0U0tvnM7f
https://dl.doubtnut.com/l/_JdaYQDrH0EzH


D. 0.12

Answer: C

Watch Video Solution

12. Two prisms A and B are in contact with each other have angular

dispersions of  and  respectively. The dispersive power of A is 0.002.

If the combination produces dispersion without deviation, the dispersive

power of B is

A. 0.001

B. 0.004

C. 0.002

D. 0.006

Answer: B

Watch Video Solution

2∘ 4∘

https://dl.doubtnut.com/l/_JdaYQDrH0EzH
https://dl.doubtnut.com/l/_WPB5npoyaQOP


13. Two prisms A and B have dispersive powers of 0.012 and 0.018

respectively. The two prisms are in contact with each other. The prism A

produces a mean deviation of , the mean deviation produced by B if

the combination is achromatic is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1.2∘

3.6∘

0.8∘

0.4∘

1.8∘

14. A convergent beam is incident on two slabs placed in contact as

shown in �g. Finally the rays are converge at a distance (from left face of

https://dl.doubtnut.com/l/_ok0GJBTpdr1E
https://dl.doubtnut.com/l/_NUiesF16QGwg


slab A is ) 

A. 10 cm

B. 18cm

C. 8cm

D. 6cm

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_NUiesF16QGwg
https://dl.doubtnut.com/l/_l2YyNRkexKPF


15. A parallel sided block of glass of refractive index 1.5 which is 36 mm

thick rests on the �oor of a tank which is �lled with water (refractive index

= 4/3). The di�erence between apparent depth of �oor at A and B when

seen from vertically above is equal to 

A. 2mm

B. 3mm

C. 4mm

D. none of these

Answer: B

Watch Video Solution

16. An insect starts moving up in a liquid from point O of variable

refracive index  where y is depth of liquid from theμ = μ0(1 + ay)

https://dl.doubtnut.com/l/_l2YyNRkexKPF
https://dl.doubtnut.com/l/_uvTqCtTi1K1l


surface. If u is the speed of insect, its apparent speed to the observer E is 

A. u ln(1 + aH)

B. 

C. 

D. none

Answer: B

Watch Video Solution

u

(1 + aH)μ0

u

ln(1 + aH)

https://dl.doubtnut.com/l/_uvTqCtTi1K1l


17. A point source S is placed at the bottom of di�erent layers as shown in

�gure . The refractive index of bottommost layer is  . The refractive

index of any other upper layer is  A ray of light

with angle  starts from the source S. Total internal re�ection

takes place at the upper surface of layer having n equal to 

A. 3

μ0

μ(n) = μ0 +
μ0

4n − 18

i = 30∘

https://dl.doubtnut.com/l/_x0fP7kEFemjQ


B. 5

C. 4

D. 6

Answer: C

Watch Video Solution

18. A person looking through a telescope focuses lens at a point on the

edge of the bottom of an empty cylindrical vessel. Next he �lls the entire

vessel with a liquid oif refractive index , without disturbing the

telescope. Now, he observes the mid point of the vessel. Determine the

radius to depth ratio of the vessel

A. 

B. 

C. 

D. 

μ

√
1
2

1 − μ2

μ2 + 1

√
1

2

4 − μ2

μ2 − 1

√
1

2

4 + μ2

μ2 + 1

√
1

2

4 + μ

μ + 1

https://dl.doubtnut.com/l/_x0fP7kEFemjQ
https://dl.doubtnut.com/l/_KbD0mAR4fVh4


Answer: B

Watch Video Solution

19. x-y plane separates two media,  contains a medium of refractive

index 1 and  contains a medium of refractive index 2. A ray of light is

incident from �rst medium along a vector . Find the unit vector

along the refracted ray.

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

z ≥ 0

z ≤ 0

î + ĵ − k̂

î + ĵ − √ k̂
1

2√3

1

2√3

5

6

î + ĵ − k̂
1

2√3

1

2√3

1

2√3

î + ĵ + k̂

https://dl.doubtnut.com/l/_KbD0mAR4fVh4
https://dl.doubtnut.com/l/_bJWZ90SLE0MF


20. A ray of light travelling in air is inciden at angle of inciden  on one

surface of slab in which refractive index varies with y. The light travels

along the curve  ( y and x are in meter) in the slab. Find out the

refractive index of the slab at  in the slab. 

A. 1.5

B. 1.7

C. 

D. 

Answer: A

Watch Video Solution

30∘

y = 4x2

y = 1/2m

√3

2

2

√3

21. The graph between sine of angle of refraction (sin r) in medium 2 and

sin of angle of incidence (sin i) in medium 1 indicates that

https://dl.doubtnut.com/l/_VjU1Z6g3WJeR
https://dl.doubtnut.com/l/_5zLI3f4HffHM


  

A. Total internal re�ection can take place

B. Total internal re�ection cannot take place

C. Any of (a) and (b)

D. Data is incomplete

Answer: B

Watch Video Solution

(tan 36∘ = )
3

4

https://dl.doubtnut.com/l/_5zLI3f4HffHM


22. A cubic container is �lled with a liquid whose refractive index

increases linearly from top to bottom. Which of the following represents

the path of a ray of light inside the liquid ?

A. 

B. 

C. 

D. 

https://dl.doubtnut.com/l/_XpUGJR1FPojP


Answer: A

Watch Video Solution

23. Four similar prisms of angle of prism are arranged. Which of the

following arrangements give no net angular deviation?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_XpUGJR1FPojP
https://dl.doubtnut.com/l/_nO8RIYeSzfdK


24. A light ray is incident upon a prism in minimum deviation position and

su�ers a deviation of . If the shaded half of the prism is knocked o�,

the ray will 

A. Su�er a deviation of 

B. Su�er a deviation of 

C. Su�er a deviation of 

D. Not come out of the prism

Answer: C

Watch Video Solution

34∘

34∘

68∘

17∘

25. A ray of light strikes a plane mirror at an angle of incidence  as

shown in Figure . After re�ection,l the ray passes through a prism of

refractive indes 1.5 whos apex angle is . Through what angle must the

45∘

4∘

https://dl.doubtnut.com/l/_nO8RIYeSzfdK
https://dl.doubtnut.com/l/_a8nWqV9fByNR
https://dl.doubtnut.com/l/_NgXnuI66fFa1


mirror be rotated it total deviation of the ray be  ?  

A.  clockwise

B.  anticlockwise

C.  clockwise

D.  anticlockwise

90∘

1∘

1∘

2∘

2∘

https://dl.doubtnut.com/l/_NgXnuI66fFa1


Answer: B

Watch Video Solution

26. The  plane separates two media  and  with refractive indices 

&  respectively. A ray of light travels from  to . Its directions in the

two media are given by the unit vectors,  & 

 respectively where  &  are unit vectors in the  & 

directions. Then :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

xz A B μ1

μ2 A B

→
r A = aî + bĵ

→
r B = αî + βĵ î ĵ x y

μ1a = μ2α

μ1α = μ2a

μ1b = μ2β

μ1β = μ2b

https://dl.doubtnut.com/l/_NgXnuI66fFa1
https://dl.doubtnut.com/l/_1iLH0HU6uaPh
https://dl.doubtnut.com/l/_xVYOBF9FhnxG


27. A microscope is focussed on a point object, and then its objective is

raised through a height of 2cm when a glass slab of refractive index 1.5 is

placed over this point object such that it is focussed again. The thickness

of the glass slab is

A. 6cm

B. 3cm

C. 2cm

D. 1.5cm

Answer: A

Watch Video Solution

28. It is found that electromagnetic signals sent inside glass sphere from

A towards B reach point C. the speed of electromagnetic signals in glass

https://dl.doubtnut.com/l/_xVYOBF9FhnxG
https://dl.doubtnut.com/l/_SQIWsv6NyhVQ


cannot be: 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1.0 × 108m/s

2.4 × 108m/s

2 × 107m/s

4 × 107m/s

https://dl.doubtnut.com/l/_SQIWsv6NyhVQ


29. A light ray is incident on a transparent slab of refractive index

 at an angle of incidence . Find the ratio of the lateral

displacement su�ered by the light ray to the maximum value which it

could have su�ered.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

μ = √2 π/4

√3 − 1

√6

√3 − 2

√5

√1 − 2

√5

√1 − 2

√7

30. The time required for the light to go from A to B, when a ray of lilght

goes from point A in a medium where the speed of light is  to a point Bv1

https://dl.doubtnut.com/l/_SXoVujgdpkZe
https://dl.doubtnut.com/l/_wTLNkP3pxEE0


in a medium where the speed of light is  as shown in �gure is 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

v2

t = +
a sec i

v1

b sec r

v2

t = +
a sec i

v2

b sec r

v1

t = −
a sec i

v1

b sec r

v2

t = −
a sec i

v2

b sec r

v1

https://dl.doubtnut.com/l/_wTLNkP3pxEE0


31. The apparent depth of water in cylindrical water tank of diameter 2R

cm is reducing at the rate of x cm/minute when water is being drained

out at a constant rate. The amount of water drained in c.c. per minute is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(n1 =  refractive index of air, n2 =  refractive index of water)

xπR2n1 /n2

xπR2n2 /n1

2πRn1 /n2

πR2x

32. A ray of light travels from a medium of refractive index  to air. Its

angle of incidence in the medium is I, measured from the normal to the

boundary, and its angle of deviation is .  is plotted against I which of

the following best respresents the resulting curve

μ

δ δ

https://dl.doubtnut.com/l/_xkKqHrR5Z1i7
https://dl.doubtnut.com/l/_OtUStGZXvPgI


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

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


33. A man of height 1.47 m stands on a straight road on a hot day. The

vertical temperature in the air results in a variation of refractive index

with height y as  where  is the refractive index of air

near the road a /m. What is the apparent length of the

road man is able to sec?

A. 700m

B. 2000m

C. 

D. in�nite distance

Answer: B

Watch Video Solution

μ = μ0√(1 + ay) μ0

= 1.5 × 10− 6

700√2

34. A glass slab of thickness 3 cm and refractive index 3/2 is placed on ink

mark on a piece of paper. For a person looking at the mark at a distance 2

cm above it, the distance of the mark will appear to be in cm

https://dl.doubtnut.com/l/_4qng92jrO8ut
https://dl.doubtnut.com/l/_dwTlff9LRitH


A. 4cm

B. 3cm

C. 2cm

D. 4cm

Answer: A

Watch Video Solution

35. Solar rays are incident at  on the surface of water . The

length of the shadow of a pole of length 1.2 m formed at the bottom of

the pond is  where n is (if the pole is vertical assuming that 0.2 m of

the pole is above the water surface)

A. 40

B. 4

C. 3

D. 0

45∘ (μ = 4/3)

3.3

n

https://dl.doubtnut.com/l/_dwTlff9LRitH
https://dl.doubtnut.com/l/_KJlz6UEYwzJh


Answer: B

Watch Video Solution

36. A ray of light is incident normally on one face of 

prism of refractive index 5/3 immersed in water of refractive index 4/3 as

shown in �gure . 

A. the exit angle  of the ray is 

B. the exit anlge  of the ray is 

30∘ − 60∘ − 90∘

θ2 sin− 1(5/8)

θ2 sin− 1(5/4√3)

https://dl.doubtnut.com/l/_KJlz6UEYwzJh
https://dl.doubtnut.com/l/_SUoZ97H62Det


C. total internal re�ection at point P ceases if the refractive index of

water is increased to  dissolving some substance.

D. Total internal re�ection at point P ceases if the refractive index of

water is increased to 5/6 by dissolving some substance.

Answer: A::C

Watch Video Solution

5/2√3

37. Light is incident from a medium A to medium B. The graph of sine of

angkle of incidence I versus sine of angle of refraction r is shown in �g.

https://dl.doubtnut.com/l/_SUoZ97H62Det
https://dl.doubtnut.com/l/_DYaYUhHCOjYe


Which of the following is/are correct? 

A. Total internal re�ection occurs above a certain value of i.

B. Total internal re�ection will not occur for any value of i

C. Wavelength of light in medium B is  times that in medium A.

D. Wavelength of light in medium B is 1/ 13 times that in medium A.

Answer: A::C

Watch Video Solution

√3

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


38. The angle of deviation ( ) vs angle of ancidence (i) is plotted for a

prism. Pick up the correct statement. 

A. The angle of prism is 

B. The refractive index of the prism is 

C. For deviation to be  the angle of incidence 

D. The curve of  vs “i' is parabolic

Answer: A::B::C

Watch Video Solution

δ

60∘

n = √3

65∘ i1 = 55∘

δ

https://dl.doubtnut.com/l/_M8wz6Sea5SIS
https://dl.doubtnut.com/l/_o7zbvchHXtTi


39. For maximum deviation .

A. emergent ray must graze the surface (face)

B. ncident ray must graze the surface

C. 

D. 

Answer: C

Watch Video Solution

Dmax

Dmax = 90∘ + e − A

Dmax = 90∘ + i − A

40. A ray of monochromatic light is incident on the plane surface of

separation between two media x and y with angle of incidence  in the

medium x and angle of refraction r in the medium y. The graph shows the

relation between sin  and sin . 

A. The speed of light in the medium y is  times than in medium x

i

i r

√3

https://dl.doubtnut.com/l/_o7zbvchHXtTi
https://dl.doubtnut.com/l/_cS20J03PNy3V


B. the speed of light in the medium y is  times than in medium x

C. Total internal re�ection can take place when the incidence is in x

D. Total internal re�ection can take place when the incidence is in y

Answer: B::D

Watch Video Solution

1

√3

41.   

n number of identical equilateral prisms are kept in contact as shown in

�gure. If deviation through a single prism is . Then (n,m are integers)

A. if n=2m, deviation through n prisms is zero

B. if n=2m+1, deviation through system of n prism is 

C. if n=2m, deviation through system of n prism is 

D. if n=2m+1, deviation through system of n prism is zero

δ

δ

δ

https://dl.doubtnut.com/l/_cS20J03PNy3V
https://dl.doubtnut.com/l/_jIzInUxEN1XJ


LECTURE SHEET (EXERCISE-II (LEVEL-II (ADVANCED) LINKED COMPREHENSION

TYPE QUESTIONS))

Answer: A::B

Watch Video Solution

1. A transparent solid sphere of radius  and density  �oats in a

transparent liquid of density  kept in a beaker. The bottom of the

beaker is spherical in shape with radius of curvature  and is silvered

to make it concave mirror as shown in the �gure. When an object is

placed at a distance of  directly above the centre of the sphere C, its

�nal image coincides with it. Find h (as shown in the �gure ), the height of

the liquid surface in the beaker from the apex of the bottom. Consider

the paraxial rays only. The refractive index of the sphere is  and that

2cm ρ

2ρ

8cm

10cm

3/2

https://dl.doubtnut.com/l/_jIzInUxEN1XJ
https://dl.doubtnut.com/l/_97OwRyDUnwU6


of the liquid is   

A. 6cm

B. 8cm

C. 12cm

D. 16cm

Answer: C

4/3.

https://dl.doubtnut.com/l/_97OwRyDUnwU6


Watch Video Solution

2. A transparent solid sphere of radius  and density  �oats in a

transparent liquid of density  kept in a beaker. The bottom of the

beaker is spherical in shape with radius of curvature  and is silvered

to make it concave mirror as shown in the �gure. When an object is

placed at a distance of  directly above the centre of the sphere C, its

�nal image coincides with it. Find h (as shown in the �gure ), the height of

the liquid surface in the beaker from the apex of the bottom. Consider

the paraxial rays only. The refractive index of the sphere is  and that

2cm ρ

2ρ

8cm

10cm

3/2

https://dl.doubtnut.com/l/_97OwRyDUnwU6
https://dl.doubtnut.com/l/_IPqlejCvNEi2


of the liquid is   

A. 2cm

B. 5cm

C. 6cm

D. 9cm

Answer: B

4/3.

https://dl.doubtnut.com/l/_IPqlejCvNEi2


Watch Video Solution

3. A transparent solid sphere of radius  and density  �oats in a

transparent liquid of density  kept in a beaker. The bottom of the

beaker is spherical in shape with radius of curvature  and is silvered

to make it concave mirror as shown in the �gure. When an object is

placed at a distance of  directly above the centre of the sphere C, its

�nal image coincides with it. Find h (as shown in the �gure ), the height of

the liquid surface in the beaker from the apex of the bottom. Consider

the paraxial rays only. The refractive index of the sphere is  and that

2cm ρ

2ρ

8cm

10cm

3/2

https://dl.doubtnut.com/l/_IPqlejCvNEi2
https://dl.doubtnut.com/l/_8WWQb3dCL3fl


of the liquid is   

A. 8cm

B. 9cm

C. 14cm

D. 15cm

Answer: D

4/3.

https://dl.doubtnut.com/l/_8WWQb3dCL3fl


Watch Video Solution

4. A long rectangular slab of transparent medium of thickness d placed

on a table with its length parallel to the x-axis and width parallel to the

axis. A ray of light travelling inair makes a near normal incidence on the

slab as shown. Taking the point of incidence as orign (0,0,0). The

refraction index  of the medium varies as  where  and 

 are constants. The refractive index of air is   

  

The x-coordinate of the point A where the ray intersects the upper

surface of the slab air boundary is

μ μ =
μ0

1 − ( )x
r

μ1

r( > d) μ0

https://dl.doubtnut.com/l/_8WWQb3dCL3fl
https://dl.doubtnut.com/l/_18D2O3HjR8aG


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

r
⎧
⎨⎩1 − √1 − ( )

2⎫
⎬⎭

d

r

r
⎧
⎨⎩ + √1 − ( )

2⎫
⎬⎭

d

r

r
⎧
⎨⎩1 − √1 + ( )

2⎫
⎬⎭

d

r

r
⎧
⎨⎩1 + √1 + ( )

2⎫
⎬⎭

d

r

5. A long rectangular slab of transparent medium of thickness d placed

on a table with its length parallel to the x-axis and width parallel to the

axis. A ray of light travelling inair makes a near normal incidence on the

slab as shown. Taking the point of incidence as orign (0,0,0). The

refraction index  of the medium varies as  where  and 

 are constants. The refractive index of air is   

μ μ =
μ0

1 − ( )x
r

μ1

r( > d) μ0

https://dl.doubtnut.com/l/_18D2O3HjR8aG
https://dl.doubtnut.com/l/_7VjHUUiIB7Us


  

The x-coordinate of the point A where the ray intersects the upper

surface of the slab air boundary is

A. the ray retraces its path

B. they ray travels along the positive x - axis

C. the ray will travel parallel to y-axis

D. the ray will make certain angle  with positive y-axis and

pass along the line

Answer: C

Watch Video Solution

θ( > 30∘ )

https://dl.doubtnut.com/l/_7VjHUUiIB7Us


6. In the diagram shown ray of light is incident on the �rst medium

boundary at angle  the medium has refractive index 2.  

  

The second layer has refractive index . A graph is given between

deviation and refractive index . The deviation is measured by

considering the �nal emergent ray and the incident ray. 

Aswer the following questions 

Value  will be

A. 1

B. 2

C. 3

D. 1.5

30∘

μ/2

μ

μ1

https://dl.doubtnut.com/l/_7VjHUUiIB7Us
https://dl.doubtnut.com/l/_DlNK0s0J8IRP


Answer: B

Watch Video Solution

7. In the diagram shown ray of light is incident on the �rst medium

boundary at angle  the medium has refractive index 2.  

  

The second layer has refractive index . A graph is given between

deviation and refractive index . The deviation is measured by

considering the �nal emergent ray and the incident ray. 

Aswer the following questions 

Value of  will be

A. 

B. 

30∘

μ/2

μ

θ1

30∘

60∘

https://dl.doubtnut.com/l/_DlNK0s0J8IRP
https://dl.doubtnut.com/l/_joyDYqD0cJcR


C. 

D. 

Answer: B

Watch Video Solution

45∘

0∘

8. In the diagram shown ray of light is incident on the �rst medium

boundary at angle  the medium has refractive index 2.  

  

The second layer has refractive index . A graph is given between

deviation and refractive index . The deviation is measured by

considering the �nal emergent ray and the incident ray. 

Aswer the following questions 

Value of  will be

30∘

μ/2

μ

θ1

https://dl.doubtnut.com/l/_joyDYqD0cJcR
https://dl.doubtnut.com/l/_Hphr6keFUm8y


LECTURE SHEET (EXERCISE-II (LEVEL-II (ADVANCED) MATRIX MATCHING TYPE

QUESTIONS))

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

30∘

60∘

45∘

15∘

1. A bird B in air is diving vertically downwards over a water tank with

speed 5 cm/s. Base of the tank is silvered. A �sh F in the tank is rising

vertically upwards along the same line with speed 2 cm/s. Water level is

https://dl.doubtnut.com/l/_Hphr6keFUm8y
https://dl.doubtnut.com/l/_EpS1pipcGdMF


LECTURE SHEET (EXERCISE-II (LEVEL-II (ADVANCED) INTEGER TYPE

QUESTIONS))

lowered at the rate of 2 cm/s. Take   

Watch Video Solution

μwater = 4/3

1. A beam of light falls on a glass plate  of thickness 6.0 cm at

an angle of . Find the de�ection of the beam on passing through the

plate. (in cm).

(μ = 3/2)

60∘

https://dl.doubtnut.com/l/_EpS1pipcGdMF
https://dl.doubtnut.com/l/_VPHV0HO5aqmz


LECTURE SHEET (EXERCISE-III (LEVEL-I (MAIN) STRAIGHT OBJECTIVE TYPE

QUESTIONS))

Watch Video Solution

2. The �at bottom of cylinder tank is silvered and water  is �lled

in the tank upto a height h. A small bird is hovering at a height 3h from

the bottom of the tank. When a small hole is opened near the bottom of

the tank, the water level falls at the rate of 1 cm/s. The bird will perceive

that his velocity of image is 1/x cm/sec (in downward directions) where x

is

Watch Video Solution

(μ = )
4
3

1. A glass hemisphere of radius R and of material having refractive index

1.5 is silvered on its �at face as shown in �gure., A small object of height h

is located at a distance 2R from the surface of hemisphere as shown in

https://dl.doubtnut.com/l/_VPHV0HO5aqmz
https://dl.doubtnut.com/l/_qrElDE5e0DWE
https://dl.doubtnut.com/l/_OxWAv5KwB33J


the �gure. The �nal image will form. 

A. at a distance of R from silvered surface, on the right side

B. on the object itself

C. at hemisphere surface

D. at a distance of 2R from he silvered surface, on left side.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_OxWAv5KwB33J


2. An object kept on the principal axis and infront of a spherical mirror, is

moved along the axis itself. Its lateral magni�cation m is measured, and

plotted versus object distance  for a range of u, as shown in �gure. The

magni�cation of the object when it is placed at a distance 20cm in front

of the mirror is 

A. 

B. 1

C. 8

|u|

−1

https://dl.doubtnut.com/l/_ZGYkYv00QX9C


D. 20

Answer: A

Watch Video Solution

3. An object starts moviing at an angle of  with the principal axis as

shown in �gure. In front of a biconvex lens of focal length  . If 

denotes the angle at which image starts to move with principal axis, then 

A. 

B. 

45∘

+10cm θ

θ =
3π

4

θ =
π

2

https://dl.doubtnut.com/l/_ZGYkYv00QX9C
https://dl.doubtnut.com/l/_MlpdXgxdzHpC


C. 

D. 

Answer: D

Watch Video Solution

θ =
π

4

θ = −
π

4

4. Consider a sphere of radius R made of glass of refractive index . A

small object moves along the dismeter with a constant velocity u. Find

the velocity of the image as seen by an observer outside when the object

passes through center.

A. u

B. 

C. 

D. zero

Answer: B

W t h Vid S l ti

μ

μu

u/μ

https://dl.doubtnut.com/l/_MlpdXgxdzHpC
https://dl.doubtnut.com/l/_dLUAdqYLuGlT


Watch Video Solution

5. Find the distance of object placed in the slab of refractive index  from

point P of the curved surface of radius R so that image is formed at

in�nity: 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

μ

(μ − 1)r

μ

μR

(μ − 1)

R

(μ − 1)

(μ − 1)R

2μ

https://dl.doubtnut.com/l/_dLUAdqYLuGlT
https://dl.doubtnut.com/l/_P7W2fZJKH40m


6. Figure, shows a concavo-convex lens . What is the condition on the

refractive indiecs so the at the lens is diverging? 

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

μ2

2μ3 < μ1 + μ2

2μ3 > μ1 + μ2

μ3 > 2(μ1 − μ2)

https://dl.doubtnut.com/l/_sMcdgNwKfLtW
https://dl.doubtnut.com/l/_UdkYrb2NNW2K


LECTURE SHEET (EXERCISE-III (LEVEL-II (ADVANCED) STRAIGHT OBJECTIVE TYPE

QUESTIONS))

7. The distance between an object and the screen is 100cm. A lens

produces an image on the screen when the lens is placed at either of the

positions 40cm apart. The power of the lens is nearly

A. 3 diopter

B. 5 diopter

C. 2 diopter

D. 9 diopter

Answer: B

Watch Video Solution

1. A glass sphere  of radius 20 cm has a small air bubble 4 cm

below its centre. The sphere is viewed from outside and along a vertical

(μ = 1.5)

https://dl.doubtnut.com/l/_UdkYrb2NNW2K
https://dl.doubtnut.com/l/_n2vzcpOlbC0w


line through the bubble. The apparent depth of the bubble below the

surface of sphere is (in cm)

A. 13.33

B. 26.67

C. 15

D. 30

Answer: B

Watch Video Solution

2. A ray enters a glass sphere of refractive index  at an angle of

incidence of , ray is re�ected and refracted at the farther surface of

the sphere. The angle between the re�ected and refracted rays at this

surface is

A. 

B. 

μ = (√3)

60∘

90∘

60∘

https://dl.doubtnut.com/l/_n2vzcpOlbC0w
https://dl.doubtnut.com/l/_F0Db0NEUtaMH


C. 

D. 

Answer: A

Watch Video Solution

70∘

40∘

3. A ray of light is incident on a glass sphere of refractive index 3/2. What

should be the angle of incidence so that the ray which enters the sphere

does not come out of the sphere ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

tan− 1(2/3)

sin− 1(2/3)

90∘

cos − 1(1/3)

https://dl.doubtnut.com/l/_F0Db0NEUtaMH
https://dl.doubtnut.com/l/_lnykqgKaiauW


4. Radius of curvature of �rst surface of double convex lens is three times

that of the other. If focal length of the lens is 30 cm and refractive index

of the lens is 3/2, then radius of curvature of the �rst surface is

A. 20cm

B. 40cm

C. 60cm

D. 80cm

Answer: C

Watch Video Solution

5. A thin equi-convex lens is made of glass of refractive index  and its

length is  If it acts as a concave lens of  focal length when

dipped in a liquid, the refractive index of the liquid is

A. 

1.5

0.2m. 0.5m

17
8

https://dl.doubtnut.com/l/_lnykqgKaiauW
https://dl.doubtnut.com/l/_3p2MhRHSxBJA
https://dl.doubtnut.com/l/_wNpCDIhj3ixs


B. 

C. 

D. 

Answer: B

Watch Video Solution

15

8

13

8

9

8

6. A thin double convex lens is cut into two equal pieces A and B by a

plane containing principal axis. The piece B is further cut into two more

pieces pieces C and D by another plane perpendicular to the principal

axis. If the focal power of the original lens is P, then thos of A and C are

A. 

B. 

C. 

D. 

P ,
P

4

P ,
P

2

, 2P
P

2

,
P

2
P

4

https://dl.doubtnut.com/l/_wNpCDIhj3ixs
https://dl.doubtnut.com/l/_96w3FGAo4Xol


Answer: B

Watch Video Solution

7. Two plano concave lenses of glass of refractive index 1.5 have radii of

curvature 20 cm and 30 cm respectively. They are placed in contact with

the curved surface towards each other and the space between them is

�lled with a liquid of refractive index 5/2. The focal length of the

combination is (in cm)

A. 6

B. 

C. 

D. 12

Answer: D

Watch Video Solution

−92

108

https://dl.doubtnut.com/l/_96w3FGAo4Xol
https://dl.doubtnut.com/l/_St9O1RGMT900
https://dl.doubtnut.com/l/_BIw5crPtTw6E


8. The two surfaces of a biconvex lens has same radii of curvatures . This

lens is made of glass of refractive index 1.5 and has a focal length of 10 cm

in air. The lens is cut into two equal halves along a plane perpendicular to

its principal axis to yield two plane - convex lenses. The two pieces are

glued such that the convex surfaces touch each other. If this combination

lens is immersed in water (refractive index =  ), its focal length (in cm ) is

A. 5

B. 10

C. 20

D. 40

Answer: D

Watch Video Solution

4
3

9. Two converging glass lenses A and B have focal lengths in the ratio .

The radius of curvature of �rst surface of lens A is 1/4 th of the second

2: 1

https://dl.doubtnut.com/l/_BIw5crPtTw6E
https://dl.doubtnut.com/l/_Q9niclARHkxI


surface where as the radius of curvature of �rst surface of lens B is twice

that of second surface. Then the ratio between the radii of the �rst

surfaces of A and B is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

5: 3

3: 5

1: 2

5: 6

10. Two thin symmetrical lenses of di�erent nature and of di�erent

material have equal radii of curvature . The lenses are put

close together and immersed in water . The focal length of

the system in water is 30 cm. The di�erence between refractive indices of

the two lenses is

R = 15cm

(μw = )
4
3

https://dl.doubtnut.com/l/_Q9niclARHkxI
https://dl.doubtnut.com/l/_2WsSsBwc8huc


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1

2

1

4

1

3

3

4

11. A convex lens of focal length 24 cm in air is surrounded by di�erent

mediums as show in the �g. A point object O is placed along the principle

axis at a distance 30 cm from the lens. Find the number and position of

the images formed. 

https://dl.doubtnut.com/l/_2WsSsBwc8huc
https://dl.doubtnut.com/l/_qqP1bLj1XV4e


A. 1 image, at in�nity and 4 cm

B. 2 images at in�nity and 960/19cm

C. 2 image both at in�nity

D. 4 images, all at in�nity

Answer: B

Watch Video Solution

12. A point object O approaches a biconvex lens of focal length 40 cm

along its optic axis with a speed of 10 m/s while the later receeds away

from the former with a speed of 4 cm/s. Find the speed and direction of

motion of the image when the object is at a distance of 60 cm from the

https://dl.doubtnut.com/l/_qqP1bLj1XV4e
https://dl.doubtnut.com/l/_3x0N2wwBGask


LECTURE SHEET (EXERCISE-III (LEVEL-II (ADVANCED) MORE THAN ONE

CORRECT ANSWER TYPE QUESTIONS))

lens. 

A. 10 cm/s, leftwards

B. 10 cm/s, right wards

C. 28 cm/s rightwards

D. 28 cm/s leftwards

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_3x0N2wwBGask


1. A curved surface of radius R separates two medium of refractive indices

 as shown in �gures A and B .  

  

Choose the correct statement(s) related to the virtual image formed by

object O placed at a distance x, as shown in �gure

A. Virtual image is formed for any position of O if 

B. Virtual image can be formed if x gt R and 

C. Virtual image is formed if x lt R and 

D. none of these

Answer: A::B

Watch Video Solution

μ1andμ2

μ2 < μ1

μ2 > μ1

μ2 > μ1

https://dl.doubtnut.com/l/_L3RMW9s606WO


LECTURE SHEET (EXERCISE-III (LEVEL-II (ADVANCED) LINKED COMPREHENSION

TYPE QUESTIONS))

1. A convex lens of focal length 10 cm and a concave lens of same focal

length in value are placed co-axially at a separation of 20 cm as shown in

�gure. A point object is at in�nity on the principal axis. Take the optic

center of convex lens as origin of co ordinate system and the principal

axis as x-axis as shown in �gure. 

  

The co-ordinates of the image formed after refraction through both the

lenses is

A. (10 cm, 0)

B. (25 cm, 0)

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


C. (-5 cm, 0)

D. (15 cm, 0)

Answer: D

Watch Video Solution

2. A convex lens of focal length 10 cm and a concave lens of same focal

length in value are placed co-axially at a separation of 20 cm as shown in

�gure. A point object is at in�nity on the principal axis. Take the optic

center of convex lens as origin of co ordinate system and the principal

axis as x-axis as shown in �gure. 

  

https://dl.doubtnut.com/l/_CnWEnczOhfsD
https://dl.doubtnut.com/l/_LCqqGD8nPjAj


The co-ordinates of the image formed after refraction through both the

lenses is

A. (15 cm, -0.25 cm)

B. (10 cm, +0.25 cm)

C. (25 cm, -0.5 cm)

D. (15 cm, +0.5 cm)

Answer: A

Watch Video Solution

3. A convex lens of focal length 10 cm and a concave lens of same focal

length in value are placed co-axially at a separation of 20 cm as shown in

�gure. A point object is at in�nity on the principal axis. Take the optic

center of convex lens as origin of co ordinate system and the principal

axis as x-axis as shown in �gure. 

https://dl.doubtnut.com/l/_LCqqGD8nPjAj
https://dl.doubtnut.com/l/_uriOgHYkjSj5


  

The co-ordinates of the image formed after refraction through both the

lenses is

A. 10 cm/s along positive x-axis

B. 6.75 cm/s along negative x-axis

C. 8 cm/s along negative x-axis

D. 8 cm/s along positive x-axis

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_uriOgHYkjSj5


LECTURE SHEET (EXERCISE-III (LEVEL-II (ADVANCED) MATRIX MATCHING TYPE

QUESTIONS))

LECTURE SHEET (EXERCISE-III (LEVEL-II (ADVANCED) INTEGER TYPE

QUESTIONS))

1. Thin lenses made of materials  with which are silvered at one

surface are given in column I and their focal powers are given is column-II,

Radius of curvature of each spherical surface is R. Match the two columns.

Watch Video Solution

μ = 1.5

https://dl.doubtnut.com/l/_8PWqBIrKfXyQ


1. One of the surfaces of a biconvex lens of a focal length 10 cm is silvered

as shown in �gure. Radius of curvature of silvered surface is 10 cm. At a

given instant, if speed of object is 1m/s, then the speed of image at that

instant is  m/s. What will be the value of ?   

Watch Video Solution

(10 + α) α (μ = 1.5)

2. An object is kept at a distance of 4 cm form the �rst focus of a convex

lens. A real image is formed at a distance of 9 cm from its second focus.

What is the focal length of that lens is ___________(in cm)

Watch Video Solution

https://dl.doubtnut.com/l/_GzkOZJw2JyCT
https://dl.doubtnut.com/l/_cv2D7qA6npeQ


PRACTICE SHEET (EXERICSE-I (LEVEL-I (MAIN) STRAIGHT OBJECTIVE TYPE

QUESTIONS))

1. An in�nitely long rod lies along the axis of a concave mirror of focal

length f. The near end of the rod is distance  from the mirror. Its

image will have length

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

u > f

uf

u − f

uf

u + f

f 2

u + f

f 2

u − f

2. Two plane mirrors A and B are aligned parallel to each other as shown

in the �gure. A light ray is incident at an angle of  at a point just

inside one end of A. The number of times the ray undergoes re�ections

30∘

https://dl.doubtnut.com/l/_k0GCHxyFLp2c
https://dl.doubtnut.com/l/_H2cyPOZFio4d


(including the �rst one) before it emerges out is 

A. 28

B. 30

C. 32

D. 34

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_H2cyPOZFio4d


3. A short linear object of length b lies along the axis of a concave mirror

of focal length fat a distance u from the pole of the mirror, what is the

size of image?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

b( )
1 / 2u − f

f

b( )
1 / 2f

u − f

b( )
u − f

f

b( )
2

f

u − f

4. A concave mirror has a focal length 20 cm. The distance between the

two positions of the object for which the image size is double of the

object size is

A. 20cm

https://dl.doubtnut.com/l/_KtzbKoLZHPEd
https://dl.doubtnut.com/l/_xT3wAbQIlDmX


B. 40cm

C. 30cm

D. 60cm

Answer: A

Watch Video Solution

5. A spherical surface of radius of curvature R separates air (refractive

index 1.0) from glass (refractive index 1.5). The center of curvature is in the

glass. A point object P placed in air is found to have a real image Q in the

glass. The ling PQ cuts the surface at a point O, and . The

distance PO is equal to

A. 5R

B. 3R

C. 2R

D. 1.5R

PO = OQ

https://dl.doubtnut.com/l/_xT3wAbQIlDmX
https://dl.doubtnut.com/l/_yjpmEkge2SYd


Answer: A

Watch Video Solution

6. Two plane mirrors are inclined at . A ray incident on one mirror at

incidence angle  after re�ection falls on the second mirror and is

re�ected from there parallel to the �rst mirror, The value of  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

70∘

θ

θ

50∘

45∘

30∘

55∘

https://dl.doubtnut.com/l/_yjpmEkge2SYd
https://dl.doubtnut.com/l/_yp5yUb7EfloP


7. A light ray strikes a horizontal plane mirror and gets deviated by .

By what angle should the mirror be tilted so that the re�ected ray

becomes vertical?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

π/3

π

6

π

2

π

3

π

4

8. A narrow beam of light after re�ection by a plane mirror falls on a scale

at a distance 100 cm from the mirror. When the mirror is rotated a little,

the light spot moves through 2 cm. The angle through which the mirror is

rotated is

https://dl.doubtnut.com/l/_chkNPjH5xpIL
https://dl.doubtnut.com/l/_muJ4818SupeI


A. 0.02 rad

B. 0.01 rad

C. 200 rad

D. 

Answer: B

Watch Video Solution

πrad
0.01

180

9. Three identical plane mirrora AB, BC, AC are arranged as shown in the

�gure. Find the total number of images of a point objectS formed by the

https://dl.doubtnut.com/l/_muJ4818SupeI
https://dl.doubtnut.com/l/_Q11HKhZK2irj


three mirrors. (S is at the centre of the system) 

A. 18

B. 12

C. 5

D. in�nity

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_Q11HKhZK2irj


10. AB is the semi circular object of diameter (f/2) where f is the focal

length, placed on the principal axis of a concave mirror with point A at

the centre of curvature. A'B' is the image formed . The correct option is

(Assume diameter of the object is along principal axis)

A. 

B. 

C. 

D. 

Answer: C

W t h Vid S l ti

https://dl.doubtnut.com/l/_3r4apeTHtlnj


PRACTICE SHEET (EXERICSE-I (LEVEL-II (ADVANCED) STRAIGHT OBJECTIVE TYPE

QUESTIONS))

Watch Video Solution

11. Two plane mirrors are placed parallel to each other at a distance L

apart. A point object O placed between them, at a distance  from one

mirror. Both mirrors form multiple image. The distance between any two

images cannot be

A. 3L/2

B. 2L/3

C. 2L

D. none

Answer: A

Watch Video Solution

L/3

https://dl.doubtnut.com/l/_3r4apeTHtlnj
https://dl.doubtnut.com/l/_d5CAK3EKBi5f


1. A clock �xed on a wall shows time 04:25:37. What time will its image in a

plane mirror hanging on an opposite vertical wall show?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

07: 43: 32

07: 43: 32

07: 34: 23

43: 27: 36

2. A man of height 'h' is walking away from a street lamp with a constant

speed 'v'. The height of the street lamp is 3h. The rate at which the length

of the man's shadow is increasing when he is at a distance 10 h from the

base of the street lamp is

A. v/2

https://dl.doubtnut.com/l/_8uDgbcjAFX8d
https://dl.doubtnut.com/l/_WDeSDn4LfD6h


B. v/3

C. 2v

D. v/6

Answer: A

Watch Video Solution

3. A point source of light is 60 cm from a screen and is kept at the focus

of a concave mirror which re�ects light on the screen. The focal length of

the mirror is 20 cm. The ratio of average intensities of the illumination on

the screen when the mirror is present and when the mirror is removed is:

A. 

B. 

C. 

D. 

36: 1

37: 1

49: 1

10: 1

https://dl.doubtnut.com/l/_WDeSDn4LfD6h
https://dl.doubtnut.com/l/_ZeIBmFX1GQ5T


Answer: D

Watch Video Solution

4. A police inspector is chasing a thief who is running away in a car with a

speed 3m/s. The speed of police jeep is 12 m/s. Then the speed of image

of police jeep as seen by thief in the rear view mirror when the police jeep

is at a distance of 30 m is (value of focal length of the rear view mirror is

15 m)

A. 2m/s

B. 3m/s

C. 4m/s

D. 1m/s

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_ZeIBmFX1GQ5T
https://dl.doubtnut.com/l/_ZI3qFrkNhX9k
https://dl.doubtnut.com/l/_jH46NJb3ocI7


5. A particle moves in a circular path of radius 5 cm in a plane

perpendicular to the principal axis of a convex mirror with radius of

curvature 20cm. The object is 15cm in front of the mirror. Calculate the

radius of the circular path of the image.

A. 15cm

B. 20cm

C. 10cm

D. 40cm

Answer: C

Watch Video Solution

6. A point source is situated at a distance  from the pole of the

concave mirror of focal length f. At time t=0 the point source starts

moving away from the mirror with constant velocity. Which of the graphs

x < f

https://dl.doubtnut.com/l/_jH46NJb3ocI7
https://dl.doubtnut.com/l/_Cp5a5lEFzgyl


below represents best, variation of image distance |v| with distance x

between the pole of mirror and the source.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_Cp5a5lEFzgyl
https://dl.doubtnut.com/l/_Vc3pXf0L0SvE


PRACTICE SHEET (EXERICSE-I (LEVEL-II (ADVANCED) MORE THAN ONE

CORRECT ANSWER TYPE QUESTIONS))

7. When an object is placed at a distance of 25 cm from a mirror, the

magni�cation is . The object is moved 15cm farther away with respect

to the earlier position, and the magni�cation becomes . If 

, then calculate the focal length of the mirror.

A. 10cm

B. 30cm

C. 15cm

D. 20cm

Answer: D

Watch Video Solution

m1

m2 m1 /m2 = 4

https://dl.doubtnut.com/l/_Vc3pXf0L0SvE


1. A plane mirror M is arranged parallel to a wall W at a distance l from it.

The light produced by a point source S kept on the wall is re�ected by the

mirror and produces a patch of light on the wall. The mirroo moves with

velocity v towards the wall. 

Which of the following statement(s) is are correct? 

A. The patch of light will move with speed v on the wall

B. The patch of light will not move on the wall

C. As the mirror comes closer, then patch of light will become larger

and shift away from the wall with speed larger than v

D. The size of the path light on the wall remains the same

/

https://dl.doubtnut.com/l/_GdtcDiYizE7p


PRACTICE SHEET (EXERICSE-I (LEVEL-II (ADVANCED) LINKED COMPREHENSION

TYPE QUESTIONS))

Answer: B::D

Watch Video Solution

2. Which of the following are correct about spherical mirrors

A. concave mirror forms virtual image of real object some times

B. convex mirror forms real image of virtual object some times

C. convex mirror forms real image of virtual object always

D. convex mirror virtual image of real object always

Answer: A::B::C::D

Watch Video Solution

https://dl.doubtnut.com/l/_GdtcDiYizE7p
https://dl.doubtnut.com/l/_FoeXMjKu4OBK


1.   

A concave mirror of radius of curvature 10 cm whose principal axis co

incides with x-axis and its centreof curvature at origin. A point object O

with its initial co-ordinates (-2,0) is moving with a constant speed 

cm/sec making an angle  with the x-axis as shown �gure.  

The image co -ordinates at tiem t=0

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

√2

45∘

( , 0)
10

7

( , 0)
60

7

( − , 0)
60

7

( − , 0)
10

7

https://dl.doubtnut.com/l/_xGzf3Ttlzsjs


2.   

A concave mirror of radius of curvature 10 cm whose principal axis co

incides with x-axis and its centreof curvature at origin. A point object O

with its initial co-ordinates (-2,0) is moving with a constant speed 

cm/sec making an angle  with the x-axis as shown �gure.  

The image co -ordinates at tiem t=0

A. zero

B. 0.5cm/s

C. 1cm/s

D. 2cm/s

Answer: D

Watch Video Solution

√2

45∘

https://dl.doubtnut.com/l/_9Y4TDh263Cf1


3.   

A concave mirror of radius of curvature 10 cm whose principal axis co

incides with x-axis and its centreof curvature at origin. A point object O

with its initial co-ordinates (-2,0) is moving with a constant speed 

cm/sec making an angle  with the x-axis as shown �gure.  

The image co -ordinates at tiem t=0

A. 1s

B. 2s

C. 3s

D. 4s

Answer: B

Watch Video Solution

√2

45∘

https://dl.doubtnut.com/l/_pKbed2ylo4Ql


4. A plane mirror M and a concave mirror X are kept at a seperation of

40cm with their re�ecting faces facing each other as shown in �gure. An

object AB is kept perpendicular to the principal axis in position (1).

Considering successive re�ections �rst at mirror X and then at M a real

image is formed infront of M at a normal distance 8 cm form it. If the

object is mived to new position (2), the real image is formed atg 20cm

from M with the re�ections as described earlier. 

  

Focal length of mirror X is

A. 11cm

B. 12cm

C. 14cm

https://dl.doubtnut.com/l/_PhIcE4jr5h4i


D. 15cm

Answer: D

Watch Video Solution

5. A plane mirror M and a concave mirror X are kept at a seperation of

40cm with their re�ecting faces facing each other as shown in �gure. An

object AB is kept perpendicular to the principal axis in position (1).

Considering successive re�ections �rst at mirror X and then at M a real

image is formed infront of M at a normal distance 8 cm form it. If the

object is mived to new position (2), the real image is formed atg 20cm

from M with the re�ections as described earlier. 

https://dl.doubtnut.com/l/_PhIcE4jr5h4i
https://dl.doubtnut.com/l/_iiacUshyr0x5


  

Focal length of mirror X is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

−18cm

−12cm

−6cm

−24cm

https://dl.doubtnut.com/l/_iiacUshyr0x5


6. A plane mirror M and a concave mirror X are kept at a seperation of

40cm with their re�ecting faces facing each other as shown in �gure. An

object AB is kept perpendicular to the principal axis in position (1).

Considering successive re�ections �rst at mirror X and then at M a real

image is formed infront of M at a normal distance 8 cm form it. If the

object is mived to new position (2), the real image is formed atg 20cm

from M with the re�ections as described earlier. 

  

Focal length of mirror X is

A. at distance of cm from the pole of mirror X and in front of its

re�ecting surface.

80

3

https://dl.doubtnut.com/l/_LuDp1onCrOuh


PRACTICE SHEET (EXERICSE-I (LEVEL-II (ADVANCED) MATRIX MATCHING TYPE

QUESTIONS))

B. at a distance of cm from the pole of mirror X and in front of its

re�ecting surface.

C. mid point between X and Y

D. at any position between X and pole

Answer: A

Watch Video Solution

40
3

1. Match the object natures in column I with the natures of their images

formed by a plane mirror in column II. 

Watch Video Solution

https://dl.doubtnut.com/l/_LuDp1onCrOuh
https://dl.doubtnut.com/l/_Xw3Po0vfhbMW


PRACTICE SHEET (EXERICSE-I (LEVEL-II (ADVANCED) INTEGER TYPE

QUESTIONS))

1. Two identical point particle A and B are placed infront of a concave

mirror of focal length 20 cm at distances 10 cm and 30 cm respectively.

The particles oscillate perpendicular to the principal axis, such that the

displacement equation for both the particles is given by

 cm. Find the maximum separation between the

images of A and B measured perpendicular to the principal axis in mm.

Watch Video Solution

YA = YB = 0.1 sin(πt)

2. A 4 cm object is placed perpendicular to the principal axis of a convex

mirror of focal length 7.5 cm. The distance of the image from the mirror if

it is 0.6 cm in size is 51/x where x is

Watch Video Solution

https://dl.doubtnut.com/l/_Xw3Po0vfhbMW
https://dl.doubtnut.com/l/_iX8varTQEyA5
https://dl.doubtnut.com/l/_cXG96lHV3if8


PRACTICE SHEET (EXERICSE-II (LEVEL-I (MAIN) STRAIGHT OBJECTIVE TYPE

QUESTIONS))

1. The minimum deviation produced by a hollow prism �lled with a certain

liquid to be . The light ray is also found to be refracted at angle .

The refractive index of the liquid is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

30∘ 30∘

√2

√3

√
3

2

3

2

2. For a prism of refractive index, , the angle of minimum deviation is

equal to the angle of prism. Then the angle of the prism is

1.732

https://dl.doubtnut.com/l/_BlUKsF4k3UQF
https://dl.doubtnut.com/l/_z68kXmFJ9rEd


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

30∘

45∘

60∘

80∘

3. When a glass prism of refracting angle  is immersed in a liquid its

angle of minimum deviation is . The critical angle of glass with

respect to the liquid medium is

A. 

B. 

C. 

D. 

60∘

30∘

30∘

45∘

60∘

50∘

https://dl.doubtnut.com/l/_z68kXmFJ9rEd
https://dl.doubtnut.com/l/_oERdzuZXpsoO


Answer: B

Watch Video Solution

4. The angle of a prism is A. One of its refracting surfaces is silvered. Light

rays falling at an angle of incidence 2A on the �rst returns back through

the same path after su�erin re�ection at the silvered surface. The

refractive index , of the prism

A. 2 sin A

B. 2 cos A

C. 1/2 cos A

D. tan A

Answer: A

Watch Video Solution

μ

https://dl.doubtnut.com/l/_oERdzuZXpsoO
https://dl.doubtnut.com/l/_UiHR5j5RECmJ


5. A thin plano - convex lens acts like a concave mirror of focal length 0.2

m, when silvered on its plane surface. The refractive index of the material

of the lens is 1.5. The radius of curvature of the convex surface of the lens

will be

A. 0.4

B. 0.2m

C. 0.1m

D. 0.75

Answer: D

Watch Video Solution

6. At what distance from a convex mirror of focal length 2.5 m should a

body stand so that his image has a height equal to half the original

height ? The height of object is perpendicular to the principal axis .

https://dl.doubtnut.com/l/_KSWFn3tlXcc8
https://dl.doubtnut.com/l/_aAU5Dya9gjGd


A. 2.5 m from the mirror

B. 5 m from the mirror

C. 7.5 m from the mirror

D. 10 m from the mirror

Answer: A

Watch Video Solution

7. An object of length 10 cm is placed at right angles to the principal axis

of a mirror of radius of curvature 60 cm such that its image is virtual,

erect and has a length 6 cm. What kind of mirror it is and also determine

the position of the object ?

A. Concave 20 cm from the mirror

B. Convex 20 m from the mirror

C. Concave 10 cm from the mirror

D. Convex 20 cm from the mirror

https://dl.doubtnut.com/l/_aAU5Dya9gjGd
https://dl.doubtnut.com/l/_L5k4mMNsiohg


PRACTICE SHEET (EXERICSE-II (LEVEL-II (ADVANCED) STRAIGHT OBJECTIVE TYPE

QUESTIONS))

Answer: D

Watch Video Solution

8. A plane mirror is placed 22.5 cm in front of the concave mirror of focal

length 10 cm. Find where an object a can be placed between the two

mirrors, so that the �rst image in both the mirrors coincides.

A. 15 cm from the concave mirror

B. 15 cm from the plane mirror

C. 10 cm from the concave mirror

D. 10 cm from the plane mirror

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_L5k4mMNsiohg
https://dl.doubtnut.com/l/_QhdKZQgqOFox


1. Consider the situation shown in �gure. Water  is �lled in a

breaker upto a height of 10 cm. A plane mirror is �xed at a height of 5 cm

from the surface of water. Distance of image from the mirror after

re�ection from it if an object O at the bottom of the beaker is 

A. 15cm

B. 12.5cm

C. 7.5cm

D. 10cm

(μw = )
4
3

https://dl.doubtnut.com/l/_gydpV6HjyUoJ


Answer: B

Watch Video Solution

2. A point object is placed at a distance of  from a thin plano-concex

lens of focal length . The plane surface of the lens is now silvered.

The image created by the is at :

A. 12 cm to the left of lens system

B. 20 cm to the right of lens system

C. 12 cm to the right of lens system

D. 20 cm to the left of lens system

20cm

15cm

https://dl.doubtnut.com/l/_gydpV6HjyUoJ
https://dl.doubtnut.com/l/_DNTLbdxoAK3m


PRACTICE SHEET (EXERICSE-II (LEVEL-II (ADVANCED) LINKED COMPREHENSION

TYPE QUESTIONS))

Answer: A

Watch Video Solution

1. Two identical concave mirrors  &  with principal axes

perpendicular to each other and pole  of mirro  at origin is as

shown. Let f be the focal length and C be the common centre of curvature

for both mirrors. A point object O is at  and is moving with a

velocity  m/s.  

  

Consider rays incident on mirror  the co-ordinates of the �nal imasge

formed is

M1 M2

P1 M1

( − 5f, 0)

→
C = v0 î

M2

https://dl.doubtnut.com/l/_DNTLbdxoAK3m
https://dl.doubtnut.com/l/_IMGBwHH8iXvS


A. at (-x,0) and moving along x - axis

B. at (-y,0) and moving along x - axis

C. at (+x, 0) and moving along x - axis

D. at (-y,0) and moving along y - axis

Answer: B

Watch Video Solution

2. Two identical concave mirrors  &  with principal axes

perpendicular to each other and pole  of mirro  at origin is as

shown. Let f be the focal length and C be the common centre of curvature

for both mirrors. A point object O is at  and is moving with a

velocity  m/s.  

M1 M2

P1 M1

( − 5f, 0)

→
C = v0 î

https://dl.doubtnut.com/l/_IMGBwHH8iXvS
https://dl.doubtnut.com/l/_7IWUpKSZFqPa


  

Consider rays incident on mirror  the co-ordinates of the �nal imasge

formed is

A. at position (-x, 0) and moving along x -axis

B. at position (+x,0) and moving along x- axis

C. at position (-x, 0) and moving along y - axis

D. at position (+y,0) and moving along y - axis

Answer: A

Watch Video Solution

M2

3. Two identical concave mirrors  &  with principal axes

perpendicular to each other and pole  of mirro  at origin is as

M1 M2

P1 M1

https://dl.doubtnut.com/l/_7IWUpKSZFqPa
https://dl.doubtnut.com/l/_OubynyTViptl


shown. Let f be the focal length and C be the common centre of curvature

for both mirrors. A point object O is at  and is moving with a

velocity  m/s.  

  

Consider rays incident on mirror  the co-ordinates of the �nal imasge

formed is

A. real

B. virtual

C. may be real or virtual

D. all of these

Answer: A

Watch Video Solution

( − 5f, 0)

→
C = v0 î

M2

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


4. A cylindrical glass rod of raidus 0.1 m and  lies on a horizontal

plane mirror. A horizontal ray of light goind perpendicular to the axis of

rod is incident on it 

  

As what height from plane mirror should the ray be incident so that it

emerges from the rod at a height 0.1 m above the mirror.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

Ri√3

18 cm
2

3

15 cm
1

3

6 cm
2

3

9 cm
1

3

https://dl.doubtnut.com/l/_oVPNJRNVirA6


5. A cylindrical glass rod of raidus 0.1 m and  lies on a horizontal

plane mirror. A horizontal ray of light goind perpendicular to the axis of

rod is incident on it 

  

As what height from plane mirror should the ray be incident so that it

emerges from the rod at a height 0.1 m above the mirror.

A. 21.5cm

B. 31.5cm

C. 11.5cm

D. 41.5cm

Answer: B

Watch Video Solution

Ri√3

https://dl.doubtnut.com/l/_oVPNJRNVirA6
https://dl.doubtnut.com/l/_ZtPZVEFWWPYA


6. A cylindrical glass rod of raidus 0.1 m and  lies on a horizontal

plane mirror. A horizontal ray of light goind perpendicular to the axis of

rod is incident on it 

  

As what height from plane mirror should the ray be incident so that it

emerges from the rod at a height 0.1 m above the mirror.

A. 

B. 

C. 

D. 

Answer: D

Ri√3

30∘

45∘

75∘

60∘

https://dl.doubtnut.com/l/_ZtPZVEFWWPYA
https://dl.doubtnut.com/l/_y5UoDyTzvOcr


PRACTICE SHEET (EXERICSE-II (LEVEL-II (ADVANCED) MATRIX MATCHING TYPE

QUESTIONS))

Watch Video Solution

1. Column I contains the path traced by light rays abnd the positions of

object and image, with a re�ecting spherical mirror. Choose the possible

for type of mirror and the nature of image rom column II to each case in

https://dl.doubtnut.com/l/_y5UoDyTzvOcr
https://dl.doubtnut.com/l/_mkne99wiohru


PRACTICE SHEET (EXERICSE-II (LEVEL-II (ADVANCED) INTEGER TYPE

QUESTIONS))

column -I 

Watch Video Solution

https://dl.doubtnut.com/l/_mkne99wiohru


1. Two plane mirrors are making an angle of  to each other. A light ray

falls on one of the mirrors. The light ray is incident parallel to angular

bisector of mirrors. How many re�ection does the light ray undergo?

Watch Video Solution

60∘

2. A plane mirror is placed with its plane at an angle 30∘ with the y-axis.

Plane of the mirror is perpendicular to the xy-plane and the length of the

mirror is 3m. An insect moves along x-axis starting from a distant point,

with speed 2 cm/s. The duration of the time for which the insect can see

https://dl.doubtnut.com/l/_mBa2EfYTmABv
https://dl.doubtnut.com/l/_m2jbbcGiJHCt


its shown image in the mirror is:

Watch Video Solution

3. A ray of light is to travel from point A to point B in �gure in the

shortest possible time after re�ecting from P. Then OP is ………cm. 

https://dl.doubtnut.com/l/_m2jbbcGiJHCt
https://dl.doubtnut.com/l/_z7Qn18xBB58T


Watch Video Solution

4. A particle is dropped along the axis from a height f/2 on a concave

mirror of focal length f as shown in the �gure. The acceleration due to

gravity is g. Then the maximum speed of the image is given by √xfg
3

4

https://dl.doubtnut.com/l/_z7Qn18xBB58T
https://dl.doubtnut.com/l/_J7IIBCr2T0wZ


where x=………...

Watch Video Solution

5. A point sourcs  is moving with a speed of  in  plane as

shown in the �gure. The radius of curvature of the concave mirror is .

S 10m/s x − y

4m

https://dl.doubtnut.com/l/_J7IIBCr2T0wZ
https://dl.doubtnut.com/l/_y6J2PsgeQXRG


PRACTICE SHEET (EXERICSE-III (LEVEL-I (MAIN) )

Determine the velocity vector of the image formed by paraxial rays. 

Watch Video Solution

1. An object is placed at a distance of 15 cm from a convex lens of focal

length 10 cm. On the other side of the lens, a convex mirror is placed at

its focus such that the image formed by the combination coincides with

the object itself. The focal length of the convex mirror is 

A. 20cm

https://dl.doubtnut.com/l/_y6J2PsgeQXRG
https://dl.doubtnut.com/l/_8piFvNYHU6bu


B. 10cm

C. 15cm

D. 30cm

Answer: B

Watch Video Solution

2. A convex spherical refracting surface with radius R separates a medium

having refractive index  from air. As an object is moved towards the

surface from far away from the surface along the principle axis, its image

A. Changes from real to virtual when it is at a distance R from the

surface

B. Changes from virtual to real when it is at a distance R from the

surface

C. changes from real to virtual when it is at a distance 2R/3 from the

surface

5/2

https://dl.doubtnut.com/l/_8piFvNYHU6bu
https://dl.doubtnut.com/l/_qcgC60gQ4hp2


D. changes from virtual to real when it is at a distance 2R/3 from the

surface

Answer: C

Watch Video Solution

3. An object is placed at  away from �rst focus of a convex lens where

f is the focal length of the lens. Its image is formed at a distance  in

a slab of refractive index  , from the face of the slab facing the lens.

Find the distance of this face of the slab from the second focus of the

lens. 

f /2

3f /2

3/2

https://dl.doubtnut.com/l/_qcgC60gQ4hp2
https://dl.doubtnut.com/l/_6yQRhOPR3crp


A. f/2

B. 3f/2

C. 2f

D. f

Answer: D

Watch Video Solution

4.   

The distance between a convex lens and a plane mirror is 10 cm. The

https://dl.doubtnut.com/l/_6yQRhOPR3crp
https://dl.doubtnut.com/l/_W6CDNBEE5poL


parallel rays incident on the convex lens after re�ection from the mirror

forms image at the optical centre of the lens. Focal length of lens will be

A. 10cm

B. 20cm

C. 30cm

D. cannot be determined

Answer: B

Watch Video Solution

5. A small �sh 0.4 m below the surface of a lake is viewed through a

simple converging lens of focal length 3 m. The lens is kept at 0.2 m above

the water surface such that �sh lies on the optical axis of the lens. The

image of the �sh seen by observer will be at   

A. A distance of 0.2m from the water surface

(μwater = )
4
3

https://dl.doubtnut.com/l/_W6CDNBEE5poL
https://dl.doubtnut.com/l/_7qAy307l5uo8


B. A distance of 0.6m from the water surface

C. A distance of 0.3m from the water surface

D. The same location of �sh

Answer: D

Watch Video Solution

6. A ray of light falls on the surface of a spherical glass paper weight

making an angle  with the normal and is refracted in the medium at an

angle . The angle of deviation of the emergent ray from the direction of

the incident ray is

A. 

B. 

C. 

D. 

α

β

(α − β)

2(α − β)

(α − β) /2

(β − α)

https://dl.doubtnut.com/l/_7qAy307l5uo8
https://dl.doubtnut.com/l/_eYpcq3ivGsGn


PRACTICE SHEET (EXERICSE-III (LEVEL-II (ADVANCED) STRAIGHT OBJECTIVE

TYPE QUESTIONS ))

Answer: B

Watch Video Solution

1. The focal length of a convex lens of R.I. 1.5 is f when it is placed inair.

When it is immersed in a liquid it behaves as a converging lens its focal

length becomes . The refractive index of the liquid.

A. 

B.  and 

C. 

D. 

Answer: B

Watch Video Solution

xf(x > 1)

> 3/2

< 3/2 > 1

< 3/2

= 3/2

https://dl.doubtnut.com/l/_eYpcq3ivGsGn
https://dl.doubtnut.com/l/_alOVIrDWPrPU


2. A thin equi-convex lens is made of glass of refractive index  and its

length is  If it acts as a concave lens of  focal length when

dipped in a liquid, the refractive index of the liquid is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1.5

0.2m. 0.5m

1.2 × 108ms− 1

1.6 × 108ms− 1

1.8 × 108ms− 1

2.4 × 108ms− 1

3. In a optics experiment, with the positive of the object �xed, a student

varies the positive of a convex lens and for each positive, the screen is

adjusted to get a clear image of the object. A graph between the object

distance u and the image distance v, from the lens, is plotted using the

https://dl.doubtnut.com/l/_alOVIrDWPrPU
https://dl.doubtnut.com/l/_N2v2vuN4p5j9
https://dl.doubtnut.com/l/_XAirszEDLFwq


same scale for the two axes. A straight line passing through the origin

and making an angle of  with the x-axis meets the experimental curve

at P. The coordinates of P will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

45∘

( , )
f

2

f

2

(f, f, )

(4f, 4f)

(2f, 2f)

4. A mark on the surface of a glass spehre  is viewed from a

diametrically opposite position. It appears to be at a distance 10 cm from

its actual position. The radius of the sphere is

A. 5cm

B. 10cm

(μ = 1.5)

https://dl.doubtnut.com/l/_XAirszEDLFwq
https://dl.doubtnut.com/l/_vfcWVzDWKBvB


C. 15cm

D. 25cm

Answer: A

Watch Video Solution

5. A ray of light falls on a transparent sphere with centre at C as shown in

�gure. The ray emerges from the sphere parallel to line AB. The refractive

index of the sphere is 

A. 

B. 

√2

√3

https://dl.doubtnut.com/l/_vfcWVzDWKBvB
https://dl.doubtnut.com/l/_UD28WqZHfJGO


C. 

D. 

Answer: A

Watch Video Solution

3/2

1/2

6. There is small air bubble inside a glass sphere  of radius 10

cm. The bubble is 4.0 cm below the surface and is viewed normally from

the outside �gure. Find the apparent depth of the bubble

A. 3 cm below the surface

B. 5 cm below the surface

C. 8 cm below the surface

D. 10 cm below the surface

Answer: A

Watch Video Solution

(μ = 1.5)

https://dl.doubtnut.com/l/_UD28WqZHfJGO
https://dl.doubtnut.com/l/_wcIHMvCQBU8s


7. The e�ective focal length of the lens combination shown in �gure is -60

cm. The radius of curvature of the curved surfaces of the plano-convex

lenses are 12 cm each and refractive index of the material of the lens is

1.5. The refractive index of the liquid is 

A. 1.33

B. 1.42

C. 1.53

D. 1.6

https://dl.doubtnut.com/l/_wcIHMvCQBU8s
https://dl.doubtnut.com/l/_ycfx5D1CHLS2


Answer: D

Watch Video Solution

8. A plano- convex lens �ts exactly into a plano- concave lens. Their plane

surfaces are parallel to each other. If lenses are made of di�erent

materials of refractive indices  and  and R is the radius of curvature

of the curved curface of the lenses, then the focal length of the

combination is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

μ1 μ2

R

μ1 − μ2

2R

μ1 − μ2

R

2(μ1 − μ2)

R

μ1 + μ2

https://dl.doubtnut.com/l/_ycfx5D1CHLS2
https://dl.doubtnut.com/l/_AHrx1Fj5FRHa
https://dl.doubtnut.com/l/_UfO6AgkIALXX


9. Two plano-convex lens of glass of refractive index 1.5 have radii of

curvature 20cm and 30cm. They are placed in contact with curved surface

towards each other and the space between them is �lled with a liquid of

refractive index . Find the focal length of the system.

A. 

B. 95cm

C. 

D. 40cm

Answer: C

Watch Video Solution

4
3

−50cm

−72cm

10. An equiconvex lens of focal length20 cm is cut into two equal halves

perpendicular to the principal axis and kept at a separation of 10 cm co-

axially. What ils the focal length of the each part is?

A. 35cm

https://dl.doubtnut.com/l/_UfO6AgkIALXX
https://dl.doubtnut.com/l/_y4aPAAh7GkCq


PRACTICE SHEET (EXERICSE-III (LEVEL-II (ADVANCED) MORE THAN ONE

CORRECT ANSWER TYPE QUESTIONS ))

B. 20cm

C. 22.9cm

D. 15cm

Answer: C

Watch Video Solution

1. A thin equiconvex spherical glass lens  of radius of curvature

30 cm is placed on the x-axis with its optical centre at x=40 cm and

principal axis coinciding with the x-axis. A light ray given by the equation

 ( x and y are is incident on the lens, in the direction of

positive (in cm) X-axis. Then choose the correct alternative(s)

A. The equation of refracted ray is 3y = x + 1

B. The equation of refracted ray is 130y = x - 170

(μ = 3/2)

39y = − x + 1

https://dl.doubtnut.com/l/_y4aPAAh7GkCq
https://dl.doubtnut.com/l/_NSBiYtU7ldhs


C. The equation of refracted ray if space on right side of the lens is

�lled with a liquid of refractive index 4/3 is 390y + x + 350 = 0

D. The equation of refracted ray if space on right side of the lens is

�lled with a liquid of refractive index 4/3 is 390y - x + 350 = 0

Answer: B::C

Watch Video Solution

2. A biconvex thin lens is prepared from glass of refractive index .

The two conducting surfaces have equal radii of 20 cm each. One of the

the surface is silvered from outside to make it re�ecting. It is placed in a

medium of refractive index . It acts as a

A. Converging mirror

B. Diverging mirror

C. Concave mirror of focal length 12.5 cm

D. Convex mirror of focal length 12.5cm

μ2 =
3

2

μ1 =
5

3

https://dl.doubtnut.com/l/_NSBiYtU7ldhs
https://dl.doubtnut.com/l/_Fy1Dr6UA2dPk


PRACTICE SHEET (EXERICSE-III (LEVEL-II (ADVANCED) LINKED COMPREHENSION

TYPE QUESTIONS ))

Answer: A::C

Watch Video Solution

1. Three diagrams are given each has equal radial of curvature of the

curved surfaces. All the lenses have refractive index . 

  

The ratio of focal lengths of P,Q,R is

A. 

B. 

C. 

D. 

μ = 1.5

1: − 2: 1

−1: 2: 1

−2: 1: 1

1: 2: − 1

https://dl.doubtnut.com/l/_Fy1Dr6UA2dPk
https://dl.doubtnut.com/l/_TMNDEYdQjMH7


Answer: A

Watch Video Solution

2. Three diagrams are given each has equal radial of curvature of the

curved surfaces. All the lenses have refractive index . 

  

The ratio of focal lengths of P,Q,R is

A. Convex mirror of focal length 40 cm

B. Plane mirror

C. Concave mirror of focal length 10 cm

D. None of these

Answer: C

Watch Video Solution

μ = 1.5

https://dl.doubtnut.com/l/_TMNDEYdQjMH7
https://dl.doubtnut.com/l/_XB8PdGnRR4MG


PRACTICE SHEET (EXERICSE-III (LEVEL-II (ADVANCED) INTEGER TYPE

QUESTIONS ))

3. Three diagrams are given each has equal radial of curvature of the

curved surfaces. All the lenses have refractive index . 

  

The ratio of focal lengths of P,Q,R is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

μ = 1.5

1: 2

2: 1

1: 1

3: 2

https://dl.doubtnut.com/l/_vj5PdUROs5aN
https://dl.doubtnut.com/l/_f73G02grTVLC


1. A small air bubble is situated at a distance of 3 cm from the center of a

glass sphere of radius 9 cm. When viewed from the nearest side, the

bubble appears to be at a distance of 5 cm from the surface. Its apparent

distance when viewed from the farthest side is  cm where n is?

Watch Video Solution

n × 5

2. A thin biconvex lens of focal length 6.25 cm is made of material of

refractive index 1.5. It is cut into two identical pieces perpendicular to its

principal axis. One of the pieces is placed in water of refractive index .

The focal power of the piece immersed in water in diopter is

Watch Video Solution

4
3

3. An object and a convex lens are approaching each other with speeds

 and  along the principal axis a shown focal length of lens

is 10 cm. If the speed of image relative to ground frame of reference is 5x.

3cm− 1 1cm− 1

https://dl.doubtnut.com/l/_f73G02grTVLC
https://dl.doubtnut.com/l/_vxESvuguV7Dr
https://dl.doubtnut.com/l/_LOm7eJP0ZUUq


ADDITIONAL PRACTICE EXERCISE (LEVEL-I (MAIN) STRAIGHT OBJECTIVE TYPE

QUESTIONS)

Then �nd x. 

Watch Video Solution

4. The focal length of a thin biconvex lens is 20cm. When an object is

moved from a distance of 25cm in front of it to 50cm, the magni�cation

of its image changes from  to . The ration  is

Watch Video Solution

m25 m50 m25 /m50

https://dl.doubtnut.com/l/_LOm7eJP0ZUUq
https://dl.doubtnut.com/l/_yzZcqcPUfMr2


1. A ray of light passes normally through a slab  of thickness t. If

the speed of light in vacuum be C, then time taken by the ray to go across

the slab will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(μ = 1.5)

t

C

3t

2C

2t

3C

4t

9C

2. A glass slab of thickness  contains the same number of waves as

 of water, when both are traversed by the same monochromatic light.

If the refractive index of water is  then refractive index of glass is

A. 

4cm

5cm

4/3,

5/3

https://dl.doubtnut.com/l/_LnuW3eDToltp
https://dl.doubtnut.com/l/_dlDkCkBzGbYV


B. 

C. 

D. 

Answer: A

Watch Video Solution

5/4

16/15

3/2

3. The wavelength of light in vacuum is  when it travels normally

through diamond of thickness 1.0 mm �nd the number of waves of light

in 1.0 mm of diamond. (Refractive index of diamond =2.417)

A. 4834 waves

B. 5834 waves

C. 4384 waves

D. 6834 waves

Answer: A

5000Å

https://dl.doubtnut.com/l/_dlDkCkBzGbYV
https://dl.doubtnut.com/l/_lyGJAheRffBN


Watch Video Solution

4. A glass plate has a thicknes t and refractive index . The angle of

incidence of a ray from air into the plate is equal to the critical angle for

glass air intrerface. The lateral shift (perpendicular distance between

incident ray and emergent ray) of ray is given by

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

μ

t(1 − )
1

√μ2 + 1

μ(t − )
1

√μ2 + 1

(1 − )
t

μ

1

√μ2 + 1

(t − )
μ

√μ2 − 1

5. Wave length of light in denser mediumis , it is grazing into a

rarer medium. If critical angle for the pairof mediam is  then

4000Å

sin− 1( )
2

3

https://dl.doubtnut.com/l/_lyGJAheRffBN
https://dl.doubtnut.com/l/_Ry223YXmlC5t
https://dl.doubtnut.com/l/_s4lwNR7iQyQk


the wave length of light in rarer medium is

A. 4000Å

B. 2666Å

C. 8000Å

D. 6000Å

Answer: D

Watch Video Solution

6. A ray of light travels from an optically denser to rarer medium. The

critical angle for the two media is C. The maximum possible deviation of

the ray will be

A. 

B. 

C. 2C

π − C

+ C
π

2

https://dl.doubtnut.com/l/_s4lwNR7iQyQk
https://dl.doubtnut.com/l/_KIGywdFRjpv9


D. 

Answer: B

Watch Video Solution

π − 2C

7. A point source of light is placed at the bottom of a water lake. If the

area of the illuminated circle on the surface is equal to 3 times the square

of the depth of the lake. The refractive index of water is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

√π + 1

√ + 1
π

3

+ 1
π

3

+ 1
π

4

https://dl.doubtnut.com/l/_KIGywdFRjpv9
https://dl.doubtnut.com/l/_P1UfxyU0NEP2
https://dl.doubtnut.com/l/_1ksYJQXISSYx


8. The refractive index of the material of a double convex lens is 1.5 and its

focal length is 5 cm. If the radii of curvature are equal, the value of the

radius of curvature (in cms)is

A. 5

B. 6.5

C. 8

D. 9.5

Answer: A

Watch Video Solution

9. A double convex lens of refractive index 1.5 has radii of 20 cm. Incident

rays of light parallel to the axis will come to converge at a distance from

the lens is

A. 20cm

B. 10cm

https://dl.doubtnut.com/l/_1ksYJQXISSYx
https://dl.doubtnut.com/l/_Huzon8agphot


C. 40cm

D. 30cm

Answer: A

Watch Video Solution

10. A diverging meniscus lens of radii of curvatures 25 cm and 50 cm has a

refractive index 1.5. Its focal length is (in cm)

A. 

B. 

C. 100

D. 50

Answer: B

Watch Video Solution

−50

−100

https://dl.doubtnut.com/l/_Huzon8agphot
https://dl.doubtnut.com/l/_SzJ6UkSytsve
https://dl.doubtnut.com/l/_QqvVixXNI0G0


11. A thin liquid convex lens is formed in glass. Refractive index of liquid is

4/3 and that of glass is 3/2. If f is the focal length of the liquid lens is air,

its focal length and nature in the glass is

A. f, convex

B. f, concave

C. 2f, concave

D. 3f, concave

Answer: D

Watch Video Solution

12. The focal lengths of a lens are in the ratio 8:3 when it is immersed in

two di�erent liquids of refractive induces 1.6 and 1.2 respectively. The

refractive index of the material of the lens is

A. 1.25

https://dl.doubtnut.com/l/_QqvVixXNI0G0
https://dl.doubtnut.com/l/_Kjf89Da6rVyN


B. 1.5

C. 1.8

D. 2

Answer: D

Watch Video Solution

13. A double convex lens of focal length 30 cm is made of glass. When it is

immersed in a liquid of refractive index 1.4, the focal length is found to be

126 cm. The critical angle between glass and the liquid is

A. 

B. 

C. 

D. 

Answer: D

sin− 1( )
3

4

sin− 1( )
4
5

sin− 1( )
7
13

sin− 1( )
7
8

https://dl.doubtnut.com/l/_Kjf89Da6rVyN
https://dl.doubtnut.com/l/_PGUJwwRKhmYd


Watch Video Solution

14. A pin is placed 10cm in front of a convex lens of focal length 20cm,

made of a material having refractive index 1.5 . The surface of lens farther

away from the pin is silvered and has a radius of curvature 22cm.

Determine the position of the �nal image. Is the image real or virtual? 

A. 10cm

B. 11cm

C. 12cm

https://dl.doubtnut.com/l/_PGUJwwRKhmYd
https://dl.doubtnut.com/l/_sGq20TxNHKsP


D. 13cm

Answer: B

Watch Video Solution

15. A convex lens is in contact with a concave lens. The magnitude of the

ration of their focal lengths is . Their equivalent focal length is 30cm.

What are their individual focal lengths?

A. -75 cm, 50 cm.

B. -10 cm, 15 cm

C. -50 cm, 75 cm

D. -15 cm, 10 cm

Answer: D

Watch Video Solution

2/3

https://dl.doubtnut.com/l/_sGq20TxNHKsP
https://dl.doubtnut.com/l/_bPNnFXujdG0v
https://dl.doubtnut.com/l/_jHcZk0aFdfom


16. A double convex lens is made of glass which has refractive inded 1.55

for voilet rays and 1.50 for red rays. If the focal length for violet rays is 20

cm, the focal length for red rays will be

A. 9cm

B. 28cm

C. 20cm

D. 22cm

Answer: D

Watch Video Solution

17. The refractive index of a lens material is 1.5 and focal length f. Due to

some chemical changes in the material, its refractive index has increased

by 2%. The percentage change in its focal length is

A. 

B. 

+4.5 %

−4.5 %

https://dl.doubtnut.com/l/_jHcZk0aFdfom
https://dl.doubtnut.com/l/_9NIBp4yJ9bgQ


C. 

D. 

Answer: D

Watch Video Solution

+5.67 %

−5.67 %

18. A plano-convex lens of refractive index 1.5 and radius of curvature 30

cm is silvered at the curved surface. Now, the lens has been used to form

the image of an object. What should be the distance of the object from

the lense in order to have a real image of the size of the object?

A. 20cm

B. 30cm

C. 60cm

D. 10cm

Answer: A

W t h Vid S l ti

https://dl.doubtnut.com/l/_9NIBp4yJ9bgQ
https://dl.doubtnut.com/l/_s5JgSntuIzTM


Watch Video Solution

19. A ray of light is incident at  on the middle of one of two mirrors

arranged at an angle of  between them. They ray then touches the

second mirror, get re�ected back to the �rst mirror, making an anlge of

incidence of

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

50∘

60∘

50∘

60∘

70∘

80∘

20. A 2.0 cm high object is placed on the principal axis of a concave mirror

at a distance of 12 cm from the pole. Ilf the image is inverted, real and 5.0

https://dl.doubtnut.com/l/_s5JgSntuIzTM
https://dl.doubtnut.com/l/_mJnRXbhbBYaf
https://dl.doubtnut.com/l/_Kl331BDgU7bn


cm high, �nd the location of the image the focal length of the mirror.

A. 30cm, 8.6cm

B. 8.6cm, 30cm

C. 30cm, 10cm

D. 10cm, 30cm

Answer: A

Watch Video Solution

21. A concave mirror forms a real image three times larger than the object

on a screen. The object and screen are moved until the image becomes

twice the size of the object. If the shift of the object is 6cm, �nd the shift

of screen.

A. 36cm, 36cm

B. 36cm,16cm

C. 72cm,36cm

https://dl.doubtnut.com/l/_Kl331BDgU7bn
https://dl.doubtnut.com/l/_W9NKlW8Py2AI


D. none of these

Answer: A

Watch Video Solution

22. An object is placed in front of a convex mirror at a distance of 50cm. A

plane mirror is introduced covering the lower half of the convex mirror. If

the distance between the object and the plane mirror is 30cm, it is found

that there is no parallax between the images formed by the two mirrors.

What is the radius of curvature of the convex mirror?

A. 12.5cm

B. 25cm

C. 50cm

D. 100cm

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_W9NKlW8Py2AI
https://dl.doubtnut.com/l/_78M283DMqXP1


ADDITIONAL PRACTICE EXERCISE (LEVEL-II LECTURE SHEET(ADVANCED)

STRAIGHT OBJECTIVE TYPE QUESTIONS)

1. A transparent cube of 15 cm edge contains a small air bubble. Its

apparent depth when viewed through one face is 6 cm and when viewed

through the opposite face is 4 cm. Then the refractive index of the

material of the cube is

A. 2

B. 2.5

C. 1.6

D. 1.5

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_78M283DMqXP1
https://dl.doubtnut.com/l/_SCwRHXLu6C5c


2. A layer of oil 3 cm thick is �oating on a layer of coloured water 5 cm

thick. Refractive index of coloured water is  and the apparent depth

of the two liquids appears to be cm. Find the refractive index of oil.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

5/3

36/7

7
4

5

4

7
5

5

3

3. A �sh rising vertically to the surface of water in a lake uniformly at the

rate of3m/s observes a king �sher bird diving vertically towards water at

the rate 9  vertically above it. If the refractive index of water is ,m/s 4/3

https://dl.doubtnut.com/l/_1W30Z98iZANF
https://dl.doubtnut.com/l/_Y9INdg6np3nX


�nd the actual velocity of the dive of the bird in . 

A. 6

B. 4.5

C. 1.5

D. 2

Answer: B

Watch Video Solution

cm/sec

https://dl.doubtnut.com/l/_Y9INdg6np3nX


4. A ray of light is incident normally on one of the faces of a prism of apex

angle 30 degree and refractive index . The angle of deviation of the ray

in degrees is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

√2

26∘

0∘

30∘

15∘

5. A man in an empty swimming pool has a telescope focussed at 4o'clock

sun. When the swimming pool is �lled with water, the man observes the

setting sun through telescope. If sunrises and sets at 6 o'clock, then

refractive index of water is

https://dl.doubtnut.com/l/_GHnzOXDV8DPM
https://dl.doubtnut.com/l/_buyTGyxXAMVE


A. 

B. 

C. 

D. none

Answer: A

Watch Video Solution

2

√3

3√3

2

4√2

3

6. A ray of light is incident on one face of a transparent slab of thickness

15 cm. The angle of incidence is . If the lateral displacement of the ray

on emerging from the parallel plane is  cm, the refractive index of the

material of the slab is

A. 1.414

B. 1.532

C. 1.732

D. none

60∘

5√3

https://dl.doubtnut.com/l/_buyTGyxXAMVE
https://dl.doubtnut.com/l/_UQdiyUHJy2uB


Answer: C

Watch Video Solution

7. A person looking through a telescope focuses lens at a point on the

edge of the bottom of an empty cylindrical vessel. Next he �lls the entire

vessel with a liquid oif refractive index , without disturbing the

telescope. Now, he observes the mid point of the vessel. Determine the

radius to depth ratio of the vessel

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

μ

√
1
2

1 − μ2

μ2 + 1

√
1

2

4 − μ2

μ2 − 1

√
1

2

4 + μ2

μ2 + 1

√
1

2

4 + μ

μ + 1

https://dl.doubtnut.com/l/_UQdiyUHJy2uB
https://dl.doubtnut.com/l/_dJCgLOv3FXPw


8. A rod of glass  and of square cross section is bent into the

shape shown in the �gure. A parallel beam of light falls on the plane �at

surface A as shown in the �gure. If d is the width of a side and R is the

radius of circular are then for what maximum value of  light entering

the glass slab through surface A emerges from the glass through B 

A. 1.5

B. 0.5

C. 1.3

D. none of these

Answer: B

Watch Video Solution

(μ = 1.5)

d

R

9. A light ray is incident at an angle of incedence . The graph of 

 versus sin e is shown in �g. The minimum angle of

(π/4)

sin(A − π/6)

https://dl.doubtnut.com/l/_5aZPBQqYHr6v
https://dl.doubtnut.com/l/_4YbMaF0pAVYH


devation corresponds to a prism with angle (e=angle of emergence ) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

90∘

60∘

45∘

30∘

10. Light is incident from glass  to water  �nd the

range of the angle of deviation for which there are two angles of

incidence.

(μ = 1.50) (μ = 1.33)

https://dl.doubtnut.com/l/_4YbMaF0pAVYH
https://dl.doubtnut.com/l/_OmZQ8RuKAqCt


A. 0 to 

B. 0 to 

C. 0 to 

D. 0 to 

Answer: A

Watch Video Solution

cos − 1(8/9)

sin− 1(8/9)

sin− 1(9/8)

cos − 1(9/8)

11. A ray of light is incident at an angle of  into a medium having

refractive index . The re�ected and the refracted rays are found to su�er

equal deviations in opposite direction. Then  equals to

A. 

B. 

C. 

D. none of these

75∘

μ

μ

√3 + 1

√3 − 1

√3 + 1

2

2√2

√3 + 1

https://dl.doubtnut.com/l/_OmZQ8RuKAqCt
https://dl.doubtnut.com/l/_k8tLgk10u7Ar


Answer: B

Watch Video Solution

12. A beam of parallel rays of width b cm propagates in glass at an angle 

to its plane face. What would the beam width  be after it goes over to

air thrugh this face? (The refractive index of the glass is )

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

θ

b1

μ

bμ

bμ cos θ

b(1 − μ2 cos2 θ)
1 / 2

sin θ

b(1 − μ2 sin2 θ)
1 / 2

cos θ

https://dl.doubtnut.com/l/_k8tLgk10u7Ar
https://dl.doubtnut.com/l/_QFLQIDGpaqHg


13. A small object of height  cm is placed in front of a convex surface of

glass  of radius of curvature 10cm. Find the height of the image

formed in glass. 

A. 1 cm real, inverted, magni�ed, formed in the glass

B. 1 cm real, inverted magni�ed formed in the air c

C. 1 cm virtual erected magni�ed formed in the air

D. 1 cm virtual erected magni�ed formed in the glass

Answer: A

Watch Video Solution

0.5

(μ − 1.5)

https://dl.doubtnut.com/l/_egNI0oVm7iEV
https://dl.doubtnut.com/l/_0551jHCNsYTr


14. A ball is kept at a height h above the surface of a heavy transparent

sphere made of a material of refractive index The radius of the sphere is

R. At t = 0, the ball is dropped to fall normally on the sphere. Find the

speed of the image formed as a function of time for . Consider

only the image by a single refraction.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

t < √
2h

g

μR2gt

[(μ − 1)(h − gt2) − R]
2

1
2

⎡
⎢⎢
⎣

⎤
⎥ ⎥
⎦

μR2gt

(μ − 1)(h − gt2)1
2

μR2gt

(μ − 1(h − gt2) − R)1
2

μR2gt

μ(h − gt2)1
2

15. A ring of radius 1cm is placed 1m in front of a spherical glass ball of

radius 25cm with refractive index 1.50. Determing the positiion of the �nal

https://dl.doubtnut.com/l/_0551jHCNsYTr
https://dl.doubtnut.com/l/_9IGUm0AmvG1i


image of the ring and its magni�cation.

A. at 29 cm to the right of 2nd face, m = -0.44

B. at 10 cm to the right of 2nd face , m = -0.3

C. at 10 cm to the left of 2nd face, m = -0.3

D. at 29 cm to the left of 2nd face , m = -0.44

Answer: A

Watch Video Solution

16. The radii of curvature of two spherical surfaces of a concave convex

lens  are 20 cm and 40 cm. (i) What is its focal length when it is

in air? Also �nd its focal length when it is immersed in a liquid of

refractive index (ii)  (iii) 

A. (80 cm, 160 cm, -160 cm)

B. (80 cm, 80 cm, -80 cm)

C. (160 cm, 80 cm, 80 cm)

(μ = 1.5)

μ = 1.2 μ = 2

https://dl.doubtnut.com/l/_9IGUm0AmvG1i
https://dl.doubtnut.com/l/_B2AWbGu96WJT


D. (80 cm, 160 cm, 160 cm)

Answer: A

Watch Video Solution

17. A light ray travelling parallel to the principal axis of a convex lens of

focal length 12 cm strikes the lens at a height of 5 mm from the principal

axis. What is the angle of deviation produced?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

4∘

5∘

1∘

2.4∘

https://dl.doubtnut.com/l/_B2AWbGu96WJT
https://dl.doubtnut.com/l/_h2usU1QPQYpN
https://dl.doubtnut.com/l/_lJ1zo9m9QM0W


18. Twot thin lenses when placed in contact, then the power of

combination is +10D. If they are kept 0.25m apart, then the power

reduceds to +6D. The focal lengths of the lenses (in m) will be

A. (5 cm, 50 cm)

B. (10 cm, 40 cm)

C. (20 cm, 30 cm)

D. (12.5 cm, 50 cm)

Answer: D

Watch Video Solution

19. A convex lens is placed some where between an object and a screen

which are separated by 48 cm. If the numerical value of magni�cation

produced by the lens is 3, what is the focal length of lens?

A. 6cm

B. 12cm

https://dl.doubtnut.com/l/_lJ1zo9m9QM0W
https://dl.doubtnut.com/l/_pQHiVgoxeqbS


C. 24cm

D. 9cm

Answer: D

Watch Video Solution

20. A point object moves along the principal axis of a convex lens of focal

length f such that its real image, also formed on the principal axis at a

distance  (at t=0) moves away from the lens with uniform velocity .

Find the velocity of the point object as a function of time t.

A. 

B. 

C. 

D. 

Answer: D

4f

3
α

( )
2

α
f

f + αt

( )
2

α

r + αt

( )

2

α
r/3 + αt2

f

⎛

⎝

⎞

⎠

2

α
f

+ αt
f

3

https://dl.doubtnut.com/l/_pQHiVgoxeqbS
https://dl.doubtnut.com/l/_d09BhWnn8dnN


Watch Video Solution

21. A thin plano-convex lens of focal length f is split into two halves. One

of the halves is shifted along the optical axis as shown in �gure. The

sepration between object and image planes is  The magni�cation

of the image formed by one of the half lens is  Find the focal length of

the lens and separation between the two halves. Draw the ray diagram

for image formation. 

A. (0.3 m, 0.2 m)

1.8m.

2.

https://dl.doubtnut.com/l/_d09BhWnn8dnN
https://dl.doubtnut.com/l/_Li4doaSNQRRt


B. (0.4 m, 0.6 m)

C. (0.1 m, 0.6 m)

D. (0.4 m, 0.2 m)

Answer: D

Watch Video Solution

22. A converging lens  of focal length 20 cm is separated by 8 cm from

a diverging lens  of focal length 30cm. A parallel beam of light falls on 

 after passing through  is focussed at point P. Calculate V.  

A. (40 cm, 30 cm)

B. (20 cm, 35.3 cm)

C. (20 cm, 42.2 cm)

L1

L2

L1 L2

https://dl.doubtnut.com/l/_Li4doaSNQRRt
https://dl.doubtnut.com/l/_fo4vci0CVH98


D. (60 cm, 20 cm)

Answer: C

Watch Video Solution

23. A point object is placed at a distance of  from a thin plano-

concex lens of focal length . The plane surface of the lens is now

silvered. The image created by the is at :

A. 12 cm to the left of lens system

B. 20 cm to the right of lens system

20cm

15cm

https://dl.doubtnut.com/l/_fo4vci0CVH98
https://dl.doubtnut.com/l/_RcLWKT5wTzxa


C. 12 cm to the right of lens system

D. 20 cm to the left of lens system

Answer: A

Watch Video Solution

24. Figure shows an arrangement ofan equiconvex lens (f=20 cm in air)

and a concave mirror (R=80cm). A point object O is placed on the principal

axis at a distance 40 cm from the lens such that the �nal image is also

formed at the position of object. Find d. 

https://dl.doubtnut.com/l/_RcLWKT5wTzxa
https://dl.doubtnut.com/l/_Yz3KeQHxEcSx


A. 20cm

B. 30cm

C. 40cm

D. 50cm

Answer: B

Watch Video Solution

25. A point object O is placed at a distance of 0.3m from a convex lens

(focal length 0.2m) cut into two halves each of which is displaced by

0.0005 m as shown in �gure 

https://dl.doubtnut.com/l/_Yz3KeQHxEcSx
https://dl.doubtnut.com/l/_2zkaBLIDR243


  

Q. If this arrangement will generate more than one image, then what will

be the total number of image?

A. 30 cm, 2 images, 0.5 cm

B. 40 cm, 2 images, 0.3 cm

C. 50 cm, 2 images, 0.4 cm

D. 60 cm, 2 images, 0.3 cm

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_2zkaBLIDR243


26. A small object stuck on the surface of a glass sphere  is

viewed from the diametrically opposite position. Find transverse

magni�cation.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(n = 1.5)

+2

+1

+3

−2

27. A plano-convex lens has thickness 4cm. When places on a horizontal

table with the curved surface in contact with it, the apparent depth of the

bottom-most point of the lens if found to be 3cm. If the lens is inverted

such that the plane face of the lens is in contact with the table, the

https://dl.doubtnut.com/l/_pMLLwMvUagu0
https://dl.doubtnut.com/l/_BWZvHJy3mJSb


apparent depth of the center of the plane face of the lens is found to be

 cm. Find the focal length of the lens.

A. 75cm

B. 60cm

C. 20cm

D. 100cm

Answer: A

Watch Video Solution

25/8

28. In the given diagram �nd the position where the equivalent lens can

be placed for image formation by rays takes place at same place as in the

given diagram. Assume that all the curved surfaces have same radii and

https://dl.doubtnut.com/l/_BWZvHJy3mJSb
https://dl.doubtnut.com/l/_VPc12BGUtr5n


ADDITIONAL PRACTICE EXERCISE (LEVEL-II LECTURE SHEET(ADVANCED) MORE

THAN ONE CORRECT ANSWER TYPE QUESTIONS)

same optical axis for both the lenses. 

A. 2.5 cm from lens 

B. 3.0 cm from 

C. 7.5 cm from 

D. 10.0 cm from 

Answer: B

Watch Video Solution

L1

L1

L1

L1

https://dl.doubtnut.com/l/_VPc12BGUtr5n


1. A slab of transparent materials is made as shown in the �gure.

Monochromatic parallel beams of light are normally incident on the slabs.

The thickness of C is twice the thickness of B. The number of waves is A=

the number of waves in the combination of B and C. The refractive index

of material A is  and that of C is   

A. The refractive index of B is 1.6

B. The frequency of light in B is two times the frequency of light in C.

C. The refractive index of B is 1.7

D. The frequency of light in B is the same as the frequency of light in C.

Answer: C::D

Watch Video Solution

μ0 = 1.5 μ2 = 1.4

https://dl.doubtnut.com/l/_sns7KmHpbdRS


2. The �rst factor length  for refraction at a spherical surface is de�ned

as the value of u corresponding to  (as shown) with refractive

indices of two mediums, as  and . The second focal length  is

de�ned as value of v for .  

A.  is equal to 

B.  is equal to 

C.  is equal to (-) 

D.  is equal to 

Answer: A::D

Watch Video Solution

f1

v = ∞

n1 n2 f2

u = ∞

f2
n2R

(n2 − n1)

f1
n2R

(n2 − n1)

f2
n1R

(n2 − n1)

f1
n1R

(n2 − n1)

3. A biconvex thin lens is prepared from glass of refractive index .

The two conducting surfaces have equal radii of 20 cm each. One of the

μ2 =
3

2

https://dl.doubtnut.com/l/_sns7KmHpbdRS
https://dl.doubtnut.com/l/_uM23tjBjxKRn
https://dl.doubtnut.com/l/_5AIzCInYCaTc


ADDITIONAL PRACTICE EXERCISE (LEVEL-II LECTURE SHEET(ADVANCED) LINKED

COMPREHENSION TYPE QUESTIONS)

the surface is silvered from outside to make it re�ecting. It is placed in a

medium of refractive index . It acts as a

A. converting mirror

B. diverging mirror

C. concave mirror of focal length 12.5.cm

D. convex mirror of focal length 12.5 cm

Answer: A::C

Watch Video Solution

μ1 =
5

3

1. When a ray of sun light passes through the prism, each colour of light

has its own speed in the glass. The seven colours come out of the prism

with di�erent angles of deviation. Red deviates least and blue deviates

maximum. Thus a prism can disperse a white light into seven colours

https://dl.doubtnut.com/l/_5AIzCInYCaTc
https://dl.doubtnut.com/l/_ogJaCPYxBg7J


which is called colour spectrum. 

  

For a thin prism, the angle of deviation is given as . The

angle of dispersion is given as . The dispersive power of a

prism is   

Using the above ideas, give answer the following questions. 

A prism has R.I. for violet and red . If the angle of

prism is  the dispersive power of the prism is :

A. 0.01639

B. 1.593

C. 0.1639

D. 0.18

δ = (n − 1)A

ϕ = δv − δr

ω = =
ϕ

δmean

ϕ

δy

nv = 1.523, nr = 1.5145

A = 2∘

https://dl.doubtnut.com/l/_ogJaCPYxBg7J


Answer: A

Watch Video Solution

2. When a ray of sun light passes through the prism, each colour of light

has its own speed in the glass. The seven colours come out of the prism

with di�erent angles of deviation. Red deviates least and blue deviates

maximum. Thus a prism can disperse a white light into seven colours

which is called colour spectrum. 

  

For a thin prism, the angle of deviation is given as . The

angle of dispersion is given as . The dispersive power of a

δ = (n − 1)A

ϕ = δv − δr

https://dl.doubtnut.com/l/_ogJaCPYxBg7J
https://dl.doubtnut.com/l/_ehM8LiQGMeZB


prism is   

Using the above ideas, give answer the following questions. 

A prism has R.I. for violet and red . If the angle of

prism is  the dispersive power of the prism is :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ω = =
ϕ

δmean

ϕ

δy

nv = 1.523, nr = 1.5145

A = 2∘

A'

A

A

A'

A − A'

A + A'

√
A'

A

3. When a ray of sun light passes through the prism, each colour of light

has its own speed in the glass. The seven colours come out of the prism

with di�erent angles of deviation. Red deviates least and blue deviates

maximum. Thus a prism can disperse a white light into seven colours

which is called colour spectrum. 

https://dl.doubtnut.com/l/_ehM8LiQGMeZB
https://dl.doubtnut.com/l/_bCTVpOVLTrDs


  

For a thin prism, the angle of deviation is given as . The

angle of dispersion is given as . The dispersive power of a

prism is   

Using the above ideas, give answer the following questions. 

A prism has R.I. for violet and red . If the angle of

prism is  the dispersive power of the prism is :

A. 

B. 

C. 

D. 

δ = (n − 1)A

ϕ = δv − δr

ω = =
ϕ

δmean

ϕ

δy

nv = 1.523, nr = 1.5145

A = 2∘

(1 − )
ω1

ω2

(1 − )
ω2

ω1

ω2

ω1

ω1

ω2

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


Answer: A

Watch Video Solution

4. A glass sphere of radius 2R and refractive index n has a spherical cavity

of radius R, concentric with it. 

  

Q. When viewer is ono left side of the hollow sphere, what will be the shift

in position of the object?

A. , right

B. R, left

C. R, left

R
(n + 1)

(n − 1)

(n − 1)

(n + 1)

(2n − 1)

(2n + 1)

https://dl.doubtnut.com/l/_bCTVpOVLTrDs
https://dl.doubtnut.com/l/_VOq60GhBq6vk


D. R, left

Answer: B

Watch Video Solution

(2n − 1)

(n + 1)

5. A glass sphere of radius 2R and refractive index n has a spherical cavity

of radius R, concentric with it. 

  

Q. When viewer is ono left side of the hollow sphere, what will be the shift

in position of the object?

A. , toward left

B. , toward left

R
(n − 1)

(3n + 1)

R
(n + 1)

(3n − 1)

https://dl.doubtnut.com/l/_VOq60GhBq6vk
https://dl.doubtnut.com/l/_KUvyofJrKLnA


C. , toward right

D. , toward right

Answer: D

Watch Video Solution

R
(n + 1)

(3n + 1)

R
(n − 1)

(3n − 1)

6. A ray of light enters a spherical drop of water of refractive index  as

shown in �gure. 

  

Q. Select the correct statement:

A. Incident rays are partially re�ected at point A

B. Incident rays are totally re�ected at point A

μ

https://dl.doubtnut.com/l/_KUvyofJrKLnA
https://dl.doubtnut.com/l/_5I4Adk7eK9ez


C. Incident rays are totally transmitted through A

D. None of these

Answer: A

Watch Video Solution

7. A ray of light enters a spherical drop of water of refractive index  as

shown in �gure. 

  

Q. An expression of the angle between incident ray and emergent ray

μ

https://dl.doubtnut.com/l/_5I4Adk7eK9ez
https://dl.doubtnut.com/l/_C3Dz1eY2OS38


(angle of deviation) as shown in �gure. 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

0∘

ϕ

α − ϕ

π − 4α + 2ϕ

8. A ray of light enters a spherical drop of water of refractive index  as

shown in �gure. 

μ

https://dl.doubtnut.com/l/_C3Dz1eY2OS38
https://dl.doubtnut.com/l/_S73iiveLiiX2


ADDITIONAL PRACTICE EXERCISE (LEVEL-II LECTURE SHEET(ADVANCED)

MATRIX MATCHING TYPE QUESTIONS)

  

Q. Considert eh �gure of question 60, the angle  for which minimum

deviation is produced will be given by

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ϕ

cos2 ϕ =
μ2 + 1

3

cos2 ϕ =
μ2 − 1

3

sin2 ϕ =
μ2 + 1

3

sin2 ϕ
μ2 − 1

3

https://dl.doubtnut.com/l/_S73iiveLiiX2


ADDITIONAL PRACTICE EXERCISE (LEVEL-II LECTURE SHEET(ADVANCED)

INTEGER TYPE QUESTIONS)

1. Real and inverted image of an object is formed at a distance d=40 cm

from the object. The size of the image is hall of that of object. 

Watch Video Solution

1. Light propogates x cm distance in a medium of refractive index  in

time . In the same time , light propogates a distance of  cm in a

medium of refractive index . If  �nd the value of k.

Watch Video Solution

μ

t0 t0
x

6

μ μ' = kμ

https://dl.doubtnut.com/l/_Rt5jLy4FCI7E
https://dl.doubtnut.com/l/_slXhOTMu3oAj
https://dl.doubtnut.com/l/_uy4RIxnpsIHn


2. How much height of water in cm would be �lled in a container of height

14 cm,so that it appears half �lled to the observer when viewed from the

top of the container 

Watch Video Solution

(μω = )
4
3

3. The magni�cation of an object placed in front of a convex lens is  .

The focal length of the lens is  metres. Find the distance by which

object has to be moved to obtain a magni�cation of  (in metres).

Watch Video Solution

+2

2.0

−2

4. Where should a convex lens of focal length 9cm be placed (in cm)

between two point sources  and  where are 24 cm apart, so that

images of both the sources are formed at the same place. You have to

�nd distance of lens from  or  whichever is lesser.

Watch Video Solution

S1 S2

S1 S2

https://dl.doubtnut.com/l/_uy4RIxnpsIHn
https://dl.doubtnut.com/l/_MOyO94Va0Wkk
https://dl.doubtnut.com/l/_PwGQ55fsG5zJ


ADDITIONAL PRACTICE EXERCISE (LEVEL-II PRACTICE SHEET (ADVANCED)

STRAIGHT OBJECTIVE TYPE QUESTIONS)

1. A ray of light is incident at an anlgge of  on a  cm thick palte 

. The shift in the path of the ray as it emerges out from the

plate is (incm)

A. 1

B. 1.2

C. 0.5

D. 1.8

Answer: A

Watch Video Solution

60∘ √3

(μ = √3)

2. A mark at the bottom of a liquid appears to rise by 0.1 m. The depth of

the liquid is 1 m. The refractive index of the liquid is

https://dl.doubtnut.com/l/_OZa0OQ5NnoqB
https://dl.doubtnut.com/l/_EWBAvvV7bDvv


A. 1.33

B. 

C. 

D. 1.5

Answer: C

Watch Video Solution

9

10

10

9

3. An under water swimmer is at a depth of 12 m below the surface of

water. A bird is at a height of 18 m from the surface of water, directly

above his eyes. For the swimmer the bird appears to be at a distance

from the surface of water equal to (Refracting index of water is 4/3)

A. 24m

B. 12m

C. 36m

D. 18m

https://dl.doubtnut.com/l/_EWBAvvV7bDvv
https://dl.doubtnut.com/l/_nt5YHaH4jmY0


Answer: A

Watch Video Solution

4. A microscope is focussed on a coin lying at the bottom of a beaker. The

microscope is now raised by 1 cm. To what depth should water be poured

into the beaker so that the coin is again in focus? 

(The refractive index of water is )

A. 1cm

B. 4/3cm

C. 3cm

D. 4cm

Answer: D

Watch Video Solution

4
3

https://dl.doubtnut.com/l/_nt5YHaH4jmY0
https://dl.doubtnut.com/l/_mqSWNvafmv94


5. If a light ray incidents normally on one of the faces of the prism of

refractive index 2 and the emergent ray just grazes the second face of the

prism, then the angle of deviation is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

0∘

30∘

60∘

90∘

6. A parallel beam of white light falls on a convex lens. Images of blue,

yellow and red light are formed on other side of the lens at a distance of

0.20 m, 0.205 m and 0.214 m respectively. The dispersive power of the

material of the lens will be

https://dl.doubtnut.com/l/_A27F2xH4nf0b
https://dl.doubtnut.com/l/_nlftHK8w5J1v


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

619

1000

9

200

14
205

5

214

7. A ray of light is incident on the face AB of a glass prism ABC having

vertex anlge A equal to . The face AC is silvered and a ray of light

incident on the face AB retraces its path. If the refractive index of the

material of prism is  �nd the angle of incidence on the face AB.

A. 

B. 

C. 

D. 

30∘

√3

60∘

30∘

45∘

25∘

https://dl.doubtnut.com/l/_nlftHK8w5J1v
https://dl.doubtnut.com/l/_OsfpUtVKhyHp


Answer: A

Watch Video Solution

8. The refracting angle of a prism is A, and refractive index of the material

of the prism is . The angle of minimum deviation is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

cot( )
A

2

π + 2A

π − 2A

+ A
π

2

− A
π

2

9. A ray of light is incident on the hypotenuse of a right-angled prism

after travelling parallel to the base inside the prism. If  is the refractiveμ

https://dl.doubtnut.com/l/_OsfpUtVKhyHp
https://dl.doubtnut.com/l/_NMwLd7L7Ad3h
https://dl.doubtnut.com/l/_DuNTboExcJbX


index of the material of the prism, the maximum value of the base angle

for which light is totally re�ected from the hypotenuse is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

sin− 1( )
1

μ

tan− 1( )
1

μ

sin− 1( )
μ − 1

μ

cos − 1( )
1

μ

10. A plane mirror is �xed at the bottom of a tank containing water. A

small object is kept at a height of 24 cm from the bottom and is viewed

from a point vertically above it. The distance between the object and the

image in the mirror as appears to the person is

A. 48cm

B. 64cm

https://dl.doubtnut.com/l/_DuNTboExcJbX
https://dl.doubtnut.com/l/_40HnKnpYnpm7


C. 36cm

D. 54cm

Answer: C

Watch Video Solution

11. A ray of light travelling in glass having refractive index 

is incident at a critical angle C on the glass air interface. If a thin layer of

water is poured on glass air interface, then what will be the angle of

emergence of this ray in air when it emerges from water air inteface?

A. 

B. 

C. 

D. 

Answer: C

W t h Vid S l ti

_ (a)μg = 3/2

180∘

0∘

90∘

45∘

https://dl.doubtnut.com/l/_40HnKnpYnpm7
https://dl.doubtnut.com/l/_Ntd5oXA3Fhri


Watch Video Solution

12. A light ray is normally incident onone face of equilateral glass prism of

refractive index . The deviation of light ray is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

√2

30∘

45∘

60∘

75∘

13. A equilateral glass prism has a refractive index . A light ray is

incident at  on one face. Total deviation of ray is  where n is

A. 

√2

45∘ n × 15∘

75∘

https://dl.doubtnut.com/l/_Ntd5oXA3Fhri
https://dl.doubtnut.com/l/_PUjiOOcrLQQf
https://dl.doubtnut.com/l/_nDcDTNwHCd2q


B. 

C. 

D. none

Answer: B

Watch Video Solution

95∘

100∘

14. The n transparent slabs of refractive index1.5 each having thickness

1cm, 2 cm,…to n cm are arranged one over another. A point object is seen

through this combineation with near perpendicular light. If the shift of

object by the combination is 1 cm, then �nd the value of n.

A. 50

B. 15

C. 5

D. 3

https://dl.doubtnut.com/l/_nDcDTNwHCd2q
https://dl.doubtnut.com/l/_bcuCOWqk2l3L


Answer: C

Watch Video Solution

15. A glass sphere of diameter 50 cm and  has a small air bubble.

Looking from outside the diameter, the bubble appears to be at a

distance 10 cm the surface. Find the apparent position of the bubble

when it is viewed from the diametrically opposite position.

A. real image, at the pole of 2nd face

B. real image, at the pole of 1st face

C. virtual image, at the pole of 1st face

D. virtual image, at the centre of the sphere

Answer: C

Watch Video Solution

μ = 1.5

https://dl.doubtnut.com/l/_bcuCOWqk2l3L
https://dl.doubtnut.com/l/_6ZfmWFaI2zFi


16. A parallel beam falls on solid glass sphere of radius R and refractive

index . What is the distance of �nal image after refractioin from two

surfaces of sphere? What is the condition for the image to be real?

A.  from 2nd surface , 

B.  from 2nd surface , 

C.  from 2nd surface , 

D.  from 2nd surface ,  for any value of 

Answer: B

Watch Video Solution

μ

R(μ − 2)

2(μ − 1)
μ > 2

R(2 − μ)

2((μ − 1))
μ < 2

R(μ − 1)

(2 − μ)
μ < 2

( )
R

2

μ + 2

μ + 1
μ < 2 μ

17. A transparent glass sphere of radius 10 cm and refractive index

 has its one half silvered so that it acts like a concave mirror. Find

the position of �nal image for an object O at (a) 30 cm to the left of the

μ = 1.5

https://dl.doubtnut.com/l/_88YuxShwjeBI
https://dl.doubtnut.com/l/_YJcna0xmzDhC


front surface of the ball. 

A. 30 cm to the right of P, at the pole of mirrored surface

B. 20 cm to the left of P, at the center of sphere

C. 20.9 cm to the right of P , at the pole P.

D. 20.9 cm to the left of P, at the pole of mirrored surface

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_YJcna0xmzDhC


18. A convex lens of focal length 20cm and another plano convex lens of

focal length 40cm are placed co-axially . The plano convex lens is silvered

on plane surface. What should be the distance (in cm) so that �nal image

of the object 'O' is formed on O itself. 

A. 10

B. 15

C. 20

D. 25

Answer: C

h id l i

https://dl.doubtnut.com/l/_b46J73mKAEdw


Watch Video Solution

19. A symmetrical bioconcave lens having radius of curvature R is made up

to two di�erent materials as shown in �gure. A parallel beam of light

passing through the lens appear to diverge from two di�erent points.

Find the distance between them. 

A. 

B. 

C. 

D. 

Answer: B

(μ1 − μ2)
2

R

R

2

(μ2 − μ1)

(μ1 − 1)(μ2 − 1)

( )
R

2

μ2 − 1

μ1 − 1

( )
R

2

μ1 − 1

μ2 − 1

https://dl.doubtnut.com/l/_b46J73mKAEdw
https://dl.doubtnut.com/l/_Sq1kBJYfJ9fo


Watch Video Solution

20. Light is incident on the thin lens as shown in �gure. The refractive

index of the material of the lens is . The radii of curvature of both the

surfaces are R. The refractive index of the medium of left side is , while

that of right side is . What is the focal length of the lens?  

μ2

μ1

μ3

https://dl.doubtnut.com/l/_Sq1kBJYfJ9fo
https://dl.doubtnut.com/l/_n02cySOnCfH4


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

μ2R

μ3 − μ1

μ1R

μ3 − μ1

μ2R

μ2 − μ1

μ3R

μ3 − μ1

21. The given lens is broken into four parts rearranged as shown. If the

initial focal length is f, then after rearrangement the equivalent focal

https://dl.doubtnut.com/l/_n02cySOnCfH4
https://dl.doubtnut.com/l/_VC1lG69LLbpq


length is 

A. 

B. 

C. 8f

D. 2f

Answer: A

Watch Video Solution

f

2

f

8

https://dl.doubtnut.com/l/_VC1lG69LLbpq
https://dl.doubtnut.com/l/_8KfcKErfwl62


22. A convex lens is placed between an object and a screen which are at a

�xed distance apart for one position of the lens. The magni�cation of the

image obtained on the screen is . When the lens is moved by a

distance d the magni�cation of the image obtained on the same screen

, Find the focal length of the lens.

A. 6cm

B. 9cm

C. 10cm

D. 4cm

Answer: A

Watch Video Solution

m1

m2

23. A thin biconvex lens of refractive index  is placed on a horizontal

plane mirror as shown in Figure . The space between the lens and the

mirror is then �lle with water or refractive index . It is found that

3/2

4/3

https://dl.doubtnut.com/l/_8KfcKErfwl62
https://dl.doubtnut.com/l/_48P2h8muDKGJ


when a point object is placed 15 cm above the lens on its principal axis,

the object coincides with its own image. On representing with another

liquid, the object and the image again coincide at a distance 25 cm from

the lens. Calculate the refractive index of the liquid. 

A. 1.4

B. 1.5

C. 1.6

D. 1.7

Answer: C

Watch Video Solution

24. A convex lens is placed between an object and a screen which are at a

�xed distance apart for one position of the lens. The magni�cation of the

https://dl.doubtnut.com/l/_48P2h8muDKGJ
https://dl.doubtnut.com/l/_Aeu2f8zJFwsi


image obtained on the screen is . When the lens is moved by a

distance d the magni�cation of the image obtained on the same screen

, Find the focal length of the lens.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

m1

m2

d

(m1 − μ2)

d

(m1 + m2)

d
m1

m2

d
m2

m1

25. A point object is placed at a distance of 24 cm from a convex surface

of a medium  and radius of curvature 24 cm in air. What is the

distance of image position from the pole?

A. real image, 36 cm in air

B. virtual image, 72 cm in air

(μ = 1.5)

https://dl.doubtnut.com/l/_Aeu2f8zJFwsi
https://dl.doubtnut.com/l/_G4Z5JRJMOD8D


C. virtual image, 72 cm medium

D. real image 36 cm, in air

Answer: B

Watch Video Solution

26. Two lenses shown in �gure. Are illuminated by a beam of parallel light

from the left. Lens B is then moved slowly toward lens A. the beam

emerging from lens B is 

A. always diverging

https://dl.doubtnut.com/l/_G4Z5JRJMOD8D
https://dl.doubtnut.com/l/_YijGYC1fdaWe


B. initially parallel and then diverging

C. always parallel

D. initially converging and then parallel

Answer: B

Watch Video Solution

27. A double convex lens forms a real image of an objectt on a screen

which is �xed. Now lens is given a constant velocity v=1m/s along its axis

and away from the screen for the purpose of forming image always on

the screen the object is also required to be given appropriate velocity .

Find the velocity (in m/s) of the object at the instant its size is doubled

the size of the image.

A. 1m/s

B. 2m/s

C. 3m/s

https://dl.doubtnut.com/l/_YijGYC1fdaWe
https://dl.doubtnut.com/l/_NTo1RI5RYlul


D. 4m/s

Answer: C

Watch Video Solution

28. Choose the correct ray diagram of an equi convex lens which is cut as

shown.

A. 

B. 

C. 

D. 

https://dl.doubtnut.com/l/_NTo1RI5RYlul
https://dl.doubtnut.com/l/_UBo92TkX6yAd


Answer: C

Watch Video Solution

29. A biconvex thin lens of radius of curvature R is made up of variable

refractive index . Assume . There are in�nite

images of the point O, which is placed at a distance R on the principal axis

from the lens as shown in the �gure. The image is spread along the

pricipal axis in a length of (r is the radial distance from P measured

perpendicular to principal axis) 

A. 

B. 

μ = 2(1 + )
r

d
2d < < R

R

5

2R
5

https://dl.doubtnut.com/l/_UBo92TkX6yAd
https://dl.doubtnut.com/l/_HWE0flbjvp30


ADDITIONAL PRACTICE EXERCISE (LEVEL-II PRACTICE SHEET (ADVANCED)

MORE THAN ONE CORRECT ANSWER TYPE QUESTIONS)

C. 

D. 

Answer: D

Watch Video Solution

3R
5

4R
5

1. A ray of light travelling in air is incident at angle of incidence 

on a long rectangular slab of a transparent medium of thickness . The

medium has a variable refractive index of 

I ≈ 90∘

y0

μ(x) = √1 + ke2x /a, x ≥ 0

https://dl.doubtnut.com/l/_HWE0flbjvp30
https://dl.doubtnut.com/l/_o8pMy0XvLeAB


wher a is a positive constant 

A. In the above situation if  = a/2, the co-ordinates of the point

where the ray intersects the upper surface of the slab-air boundary

are 

B. In the above situation if  = a/2, the co-ordinates of the point

where the ray intersects the upper surface of the slab-air boundary

are 

C. the angle made by light ray with +ve x-axis, at the upper surface of

slab air boundary, inside the medium is 

D. the angle made by light ray with +ve x-axis, at the upper surface of

slab air boundary, inside the medium is 

y0

[a ln 2, ]
a

2

y0

[ ln 2, ]
a

2
a

2

π/3

tan− 1( )
1

2

https://dl.doubtnut.com/l/_o8pMy0XvLeAB


Answer: A::D

Watch Video Solution

2. A right-angled prism is made up of a material of refractive index . It is

desired that a light ray incident normally on PQ emerges parallel to the

incident direction after su�ering two total internal re�ections . In which

of the following conditions is this possible ? 

A. 

B. 

C. 

D. never possible

Answer: A::B::C

Watch Video Solution

μ

μ = √2

μ = 2/√3

μ = 1.3

https://dl.doubtnut.com/l/_o8pMy0XvLeAB
https://dl.doubtnut.com/l/_VSIH13kFINwR
https://dl.doubtnut.com/l/_60SEP5tmNMGN


3. In Figure, light is incident at an angle  which is slightly greater than

the critical angle. Now, keeping the incident angle �xed a parallel slab or

refractive index  is placed on surface AB. Which of the following

statements are correct? 

A. total internal re�ection occurs at AB for 

B. total internal re�ection occurs at AB for 

C. the ray will return back to the same medium for all values of 

D. total internal re�ection occurs at CD for 

Answer: A::C

Watch Video Solution

θ

n3

n3 < n1

n3 > n1

n3

n3 < n1

https://dl.doubtnut.com/l/_60SEP5tmNMGN
https://dl.doubtnut.com/l/_m5YK6LcaBCcc


ADDITIONAL PRACTICE EXERCISE (LEVEL-II PRACTICE SHEET (ADVANCED)

LINKED COMPREHENSION TYPE QUESTIONS)

4. An image of a bright square is obtained on a screen with the aid of a

convergent lens. The distance between the square and the lens is 40cm.

The area of the image is nine times larger than that of the square. Select

the correct statement(s):

A. image is formed at a distance of 120 cm from the lens

B. image is formed at a distance of 360 cm from the lens

C. focal length of the lens is 30 cm

D. focal length of the lens is 36 cm

Answer: A::C

Watch Video Solution

1. ABC is right angled prism kept in air. A ray (1) is incident on the face AB

along the normal. Another ray (2) is incident on the face AB such that it

https://dl.doubtnut.com/l/_m5YK6LcaBCcc
https://dl.doubtnut.com/l/_0z57AI9ygElO


emerges normally form the face AC. Then 

  

The minimum value of refractive index of the material of the prism for

which the ray 1undergoes TIR on the face AC is

A. 

B. 2

C. 1.5

D. 2.2

Answer: B

Watch Video Solution

√2

https://dl.doubtnut.com/l/_0z57AI9ygElO


2. ABC is right angled prism kept in air. A ray (1) is incident on the face AB

along the normal. Another ray (2) is incident on the face AB such that it

emerges normally form the face AC. Then 

  

The minimum value of refractive index of the material of the prism for

which the ray 1undergoes TIR on the face AC is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

0∘

45∘

30∘

90∘

https://dl.doubtnut.com/l/_nqp8yD7Qspqu


3. ABC is right angled prism kept in air. A ray (1) is incident on the face AB

along the normal. Another ray (2) is incident on the face AB such that it

emerges normally form the face AC. Then 

  

The minimum value of refractive index of the material of the prism for

which the ray 1undergoes TIR on the face AC is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

60∘

45∘

30∘

90∘

https://dl.doubtnut.com/l/_Bz5w2lwzNfgE


4. A convex lens of focal length 15 cm and concave mirror of focal length

30 cm are kept their optical axes PQ and RS parallel but separated in

vertical direction by 0.6 m, as shown. The distance between the lens and

mirror is 30 cm. An upright object AB of height 1.2 m is placed on the

optic axic PQ of the lens at a distance of 20 cm from the lens. 

 

Find the linear magni�cation of the �rst image after refraction from the

lens.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

+3

−3

+2

−2

https://dl.doubtnut.com/l/_a6xyjc4ipqqd


5. A convex lens of focal length 15 cm and concave mirror of focal length

30 cm are kept their optical axes PQ and RS parallel but separated in

vertical direction by 0.6 m, as shown. The distance between the lens and

mirror is 30 cm. An upright object AB of height 1.2 m is placed on the

optic axic PQ of the lens at a distance of 20 cm from the lens. 

 

Find the linear magni�cation of the second image after re�ection from

the mirror.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

+2

−2

+1/2

−1/2

https://dl.doubtnut.com/l/_fu3p51rHTXEa


6. A convex lens of focal length 15 cm and concave mirror of focal length

30 cm are kept their optical axes PQ and RS parallel but separated in

vertical direction by 0.6 m, as shown. The distance between the lens and

mirror is 30 cm. An upright object AB of height 1.2 m is placed on the

optic axic PQ of the lens at a distance of 20 cm from the lens. 

 

If A'B' is the �nal image formed, A' corresponding to A and B'

corresponding to B, �nd the distance of B' below optics axis of lens.

A. 0.3m

B. 0.5m

C. 0.6m

D. none of these

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_aTeEeKZLR3pp


ADDITIONAL PRACTICE EXERCISE (LEVEL-II PRACTICE SHEET (ADVANCED)

MATRIX MATCHING TYPE QUESTIONS)

7. A convex lens of focal length 15 cm and concave mirror of focal length

30 cm are kept their optical axes PQ and RS parallel but separated in

vertical direction by 0.6 m, as shown. The distance between the lens and

mirror is 30 cm. An upright object AB of height 1.2 m is placed on the

optic axic PQ of the lens at a distance of 20 cm from the lens. 

 

As in the lat problem, �nd the distance of A' below the optic axis of lens.

A. 1.5cm

B. 0.6cm

C. 1.8cm

D. 2.1cm

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_rrVw0BaJ1eD0


1. An object O (real ) is placed at focus of an equi-biconvex lens as shown

in. �gure-I . The refractive index of lens is  and the radius of

curvature of either suface of lens is R . The lens is surronded by air . In

each statement of column-I some changes are made to situation given

above and information regarding �nal image formed as a result is given

in column-II . The distance between lens and object is unchanged in all

statements of column-I. match the statements in column-I with resulting

image in column-II. 

μ = 1.5

https://dl.doubtnut.com/l/_3OPMHzd1STxH


ADDITIONAL PRACTICE EXERCISE (LEVEL-II PRACTICE SHEET (ADVANCED)

INTEGER TYPE QUESTIONS)

  

Watch Video Solution

https://dl.doubtnut.com/l/_3OPMHzd1STxH
https://dl.doubtnut.com/l/_ej1urULhgo30


1. A light beam is traveling from Region I to region IV (refer �gure). The

refractive indices in Region I, II, III, and IV are  ,

respectively. The angle of incidence  for which the beam just misses

entering Region IV is 

Watch Video Solution

n0, n0 /2, n0 /6 and n0 /8

θ

2. A �sh which is at a depth of 12 cm in water  is viewed by an

observer on the bank of a lake. Its apparent depth as observed by the

observer is :

Watch Video Solution

(μ = )
4

3

https://dl.doubtnut.com/l/_ej1urULhgo30
https://dl.doubtnut.com/l/_3CDSnOlqHdUD
https://dl.doubtnut.com/l/_BnJv4p6zt42H


3. A thin prism  of angle  and refractive index  is combined

with another thin prism  of refractive index 1.72 to produce dispersion

without deviation. The angle of  is

Watch Video Solution

P1 4∘ 1.54∘
C

P2

P2

4. A ray of light undergoes deviation of  when incident on an

equilateral prism of refractive index . The angle made by the ray inside

the prism with the base of the prism is

Watch Video Solution

30∘

√2

5. On face AC of an equilateraal prism ABC is silvered as shown in �g. The

angle of incidence of a light ray inorder that it eventually leaves the prism

in the opposite direction from base of prism is  where n is n × 15∘

https://dl.doubtnut.com/l/_BnJv4p6zt42H
https://dl.doubtnut.com/l/_x8MGfWOLGdsm
https://dl.doubtnut.com/l/_tP07kUIbHBWy


  

Watch Video Solution

(μ = √2)

6. A equilateral glass prism has a refractive index . A light ray is

incident at  on one face. Total deviation of ray is  where n is

Watch Video Solution

√2

45∘ n × 15∘

https://dl.doubtnut.com/l/_tP07kUIbHBWy
https://dl.doubtnut.com/l/_Tlldt8NuqpFy


7. A ray of monochromatic light is incident on one refracting face of a

prism of angle . It passes thorugh the prism and is incident on the

other face at the critical angle. If the refractive index of the material of

the prism is , the angle of incidence on the �rst face of the prism is

Watch Video Solution

75∘

√2

8. Light passes symmetrically through an equilateral prism. After

emergence, it is incident on a plane mirror �xed to the base of the prism

extending beyond it. Find the deviation produced (  of the prism material

is ).

Watch Video Solution

μ

√2

9. An extended object of size 2mm is placed on the principal axis of a

converging lens of focal length 10cm. It is found that when the object is

placed perpendicular to the principal axis the image formed is 4mm in

https://dl.doubtnut.com/l/_Y6g96nwvcRr6
https://dl.doubtnut.com/l/_RU8GoMuwvMYS
https://dl.doubtnut.com/l/_O9KMhLaNtEvY


size. The size of image when it is placed along the principal axis is

 mm.

Watch Video Solution

____________

10. A point object is placed at a distance 25cm from a convex lens of focal

length 20cm. If a glass slab of thickness t annd refractive index 1.5 is

inserted between the lens and object, image is formed at . Thickness t is

found to be K times of 5cm. Fink K.

Watch Video Solution

https://dl.doubtnut.com/l/_O9KMhLaNtEvY
https://dl.doubtnut.com/l/_pv5uCA3AAzGL

