
PHYSICS

BOOKS - CHHAYA PHYSICS (BENGALI ENGLISH)

REFRACTION OF LIGHT

Numerical Examples

1. A ray of light is incident from water on the surface of separation of

air and water at an angle , Calculate the angle of refraction in air.

 of water 

Watch Video Solution

30∘

μ =
4
3

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_jg060GllseXN


2. A ray of light is incident on a block of glass in such a way that the

angle between the re�ected ray and the refracted ray is  .

Determine the relation between the angle of incident and the

refraction index of glass.

Watch Video Solution

90∘

3. Refractive index of glass is 1.5 and refractive index of water is 1.33.

If the velocity in glass is , is the velocity of light in

water?

Watch Video Solution

2 × 108m ⋅ s− 1

4. A monochromatic ray of light is refracted from vacuum to a

medium of refractive index . Determine the relation of the

wavelengths of light in vacuum and in medium.

h id l i

μ

https://dl.doubtnut.com/l/_IgnI6PnwrxvG
https://dl.doubtnut.com/l/_YCeWhBAl71bP
https://dl.doubtnut.com/l/_Sw1K7PSO1h6M


Watch Video Solution

5. If a ray of light is incident on a plate inside water at an angle of

, what is the angle of refraction inside the plate? Given that the

absolute refractive indices of the plate and water are 1.88 and 1.33

respectively.

Watch Video Solution

45∘

6. How much time will sunlight take to pass through the glass

window of thickness 4 mm ?  of glass = 1.5.

Watch Video Solution

μ

7. Green light of wavelength 5640 in incident on an airglass

interface. If the refractive index of glass is 1.5 what will be the

wavelength of light in glass?

https://dl.doubtnut.com/l/_Sw1K7PSO1h6M
https://dl.doubtnut.com/l/_XyvJIMa0gzRk
https://dl.doubtnut.com/l/_ZlZDfA1qMXwn
https://dl.doubtnut.com/l/_iwax5xL9pVWF


Watch Video Solution

8. A ray of light is incident on the plane face of a liquid at an angle

 and due to refraction the ray is deviated through an angle .

Calculate the refractive index of the liquid.

Watch Video Solution

45∘ 15∘

9. The opposite faces of a glass slab of thickness 15 cm are parallel. If

a ray of light is incident on the glass slab at an angle , calculate

the lateral displacement of the ray when it emerges from the slab.

Watch Video Solution

60∘

[μ   of glass = 1.5]

https://dl.doubtnut.com/l/_iwax5xL9pVWF
https://dl.doubtnut.com/l/_QILtYjjV3Yy0
https://dl.doubtnut.com/l/_5NkhvFMs6eJ6


10. A ray of light is refracted through a transparent sphere of

refractive from  in such a way that the ray passes through the ends

of two radii inclined at an angle  with each other. If  is the angle of

deviation of the ray while passing through the sphere then prove

that, 

View Text Solution

μ

θ δ

μ =
cos (θ − δ)1

2

cos θ

2

11. A parallel beam of rays of width 20 cm passing through a glass

slab makes an angle  with its plane surface. If the beam

emerges into air from this surface then calculate the width of

emergent beam. Refractive index of glass = 1.8.

View Text Solution

ϕ = 60∘

https://dl.doubtnut.com/l/_nsDXpzkFjn5g
https://dl.doubtnut.com/l/_SHe9EeCmnmnL


12. Refractive index of water with respect to air is 1.33, refractive

index of oil with respect to water is 1.45 and that of glass with

respect to oil is 0.78. What is the refractive index of glass with

respect to air?

Watch Video Solution

13. There is a mark at the bottom of a beaker. A liquid of refractive

index 1.4 is poured into it. If the depth of the liquid is 3.5 cm then

determine how much will the mark appear to rise when it is viewed

from above?

Watch Video Solution

14. There is a black spot at the bottom of a rectangular glass slab of

thickness d and refractive index . When the spot is viewedμ

https://dl.doubtnut.com/l/_pmqfDTCHaqtA
https://dl.doubtnut.com/l/_FnbIEn2N3HV9
https://dl.doubtnut.com/l/_euinhG4yhTEq


perpendicularly from above, the spot appears to be shifted through

a distance  towards the observer. Prove it.

View Text Solution

μ − 1

μ

15. In a beaker partly �lled with water, the depth of water seems to

be 9cm. On pouring more water in it, the real depth of water is

increased by 4cm. Now the apparent depth of water seems to be 12

cm. Determine the refractive index of water and initial depth of

water in the beaker.

Watch Video Solution

16. A small air bubble exists inside a transparent cube of side 15 cm

each. The apparent of the bubble observed from one face is 6 cm

and from the opposite face its apparent distance becomes 4 cm.

https://dl.doubtnut.com/l/_euinhG4yhTEq
https://dl.doubtnut.com/l/_T41uWyQfOsEG
https://dl.doubtnut.com/l/_9l3MZ4JpEznY


Determine the real distance of the bubble from the �rst face and

refractive index of the material of the cube.

Watch Video Solution

17. A vessel is �lled with two mutually immiscible liquids of refractive

indices . The depths of the two liquids are 

respectively. There is a mark at the bottom of the vessel. Show that

the apparent depth of the mark when viewed normally is given by

View Text Solution

μ1 and μ2 d1 and d2

( + ).
d1

μ1

d2

μ2

18. A rectangular slab of refractive index  is placed on another slab

of refractive index 3. Both the slabs are of the same dimensions.

There is a coin at the bottom of the lower slab. What should be the

μ

https://dl.doubtnut.com/l/_9l3MZ4JpEznY
https://dl.doubtnut.com/l/_1aO4aysJXbOg
https://dl.doubtnut.com/l/_ItEzOv0iWGaN


value of  such that when viewed normally from above, the coin

appears to be at the surface of separation of the two slabs?

View Text Solution

μ

19. A tank contains ethyl alcohol of refraction index 1.35. The depth

of alcohol is 308 cm. A plane mirror is placed horizontally at a depth

of 154 cm in it. An object is placed 254 mm above the mirror.

Calculate the apparent depth of the image formed by the mirror.

View Text Solution

20. A 20 mm thick layer of water  �oats on a 35 mm thick

layer of another liquid  in a tank. A small coin lies at the

bottom of the tank. Determine the apparent depth of the coin when

viewed normally from above the water.

Watch Video Solution

(μ = )
4
3

(μ = )
7
5

https://dl.doubtnut.com/l/_ItEzOv0iWGaN
https://dl.doubtnut.com/l/_0IYCN7FFbtTC
https://dl.doubtnut.com/l/_le6WmqmRcFQy


21. If a point source is placed at a distance of 18 cm from the pole of

a concave mirror, its image is formed at a distance of 9 cm from the

mirror. A glass slab of thickness 6 cm is placed between the point

source and the mirror such that the parallel faces of the glass slab

remains perpendicular to the principal axis of the mirror. If the

refractive index of glass is 1.5 what will be the displacement of the

image?

View Text Solution

22. A plane mirror is made of glass having thickness 1.5 cm. its back

surface is coated with mercury. A man is standing at a distance of 50

cm from the front face of the mirror. If he looks at the mirror

normally, where can he �nd his image behind the front face of the

mirror? Refractive index of glass = 1.5.

View Text Solution

https://dl.doubtnut.com/l/_le6WmqmRcFQy
https://dl.doubtnut.com/l/_2mUIHIDHX3Kt
https://dl.doubtnut.com/l/_KtoMVjIGDmIV


23. An observer can see the topmost point of a narrow rod of height

h through a small hole [Fig.2.24]. The rod is placed inside a beaker.

The beaker's height is 3h and radius is h. When the beaker is �lled up

to 2h of its height with a liquid the observer can see the entire rod.

What is the value of the refractive index of the liquid?

View Text Solution

https://dl.doubtnut.com/l/_KtoMVjIGDmIV
https://dl.doubtnut.com/l/_avStFCsWtN6N


24. A ray of light is incident at the interface of glass and water at an

angle of incidence i. If the ray �naily emerges parallel to the surface

of water as shown in the Fig. 226, then what will be the value of  ? 

View Text Solution

μg

25. If the absolute refractive index of a medium is , calculate the

critical angle of glass to the medium. Given that the critical angle of

glass to air is .

Watch Video Solution

√2

30∘

26. Refractive index of carbon disulphide for red light is 1.634 and

the di�erence in the values of critical angle for red and blue light at

the surface of separation of carbon disulphide and air is .0∘ 56'

https://dl.doubtnut.com/l/_llb2d0m2S92p
https://dl.doubtnut.com/l/_tY894eUpNGI0
https://dl.doubtnut.com/l/_w16CMqIzlLjI


What is the value of refractive index of carbon disuphide for blue

light?

Watch Video Solution

27. If the refractive index of diamond is 2.42, prove that all the beam

of rays having angle of incidence more than  will be totally

re�ected.  = 0.4132]

Watch Video Solution

25∘

[sin 24.41∘

28. A ray of light will go from diamond to glass. What should be the

minimum angle of incidences at the surface of separation of the two

media, diamond and glass, so that the ray of light cannot be

refracted in glass ?  of glass = 1.51 and  of diamond = 2.47,

Watch Video Solution

μ μ

sin 37.69∘ = 0.61134

https://dl.doubtnut.com/l/_w16CMqIzlLjI
https://dl.doubtnut.com/l/_1ZGEQhxNjlUR
https://dl.doubtnut.com/l/_KznaKmM9mt4G


29. A cube has refractive index  . There is a plane of refractive

index  upon it. A ray travelling through air is incident

on a side face of the cube. The refracted ray is incident on the upper

face of the cube at the minimum angle for total internal re�ection to

occur. Finaily the re�ected ray emerges from opposite face. Show

that if the angle of emergence is  then 

View Text Solution

μ1

μ2(μ2 < μ1)

ϕ sinϕ = √μ2
1 − μ2

2.

30. A ray of light travelling through a denser medium is incident at

an angle I in a rarer medium. If the angle between the re�ected ray

and refracted ray is  , show that the critical angle of the two

media, 

Watch Video Solution

90∘

θc = sin− 1(tan i)

https://dl.doubtnut.com/l/_KznaKmM9mt4G
https://dl.doubtnut.com/l/_ZOP7QzAGZ6pv
https://dl.doubtnut.com/l/_f1kUD94dyOVH


31. A nail is �xed up perpendicularly at the centre of a circular

wooden plate. Keeping the nail at bottom, the circular plate is made

of �oat in water. What should be the maximum ratio of the radius of

the plate and length of the nail so that the nail wil be out of vision?

Refractive index of water = .

View Text Solution

4
3

32. The critical angle of glass relative to a liquid is . Calculate

the velocity of light in the liquid. Given  of glass = 1.58, Velocity of

light in vacuum .

Watch Video Solution

57∘ 20'

μ

3 × 108m ⋅ s− 1 and sin 57∘ 20' = 0.8418

33. A transparent solid cylindrical rod has a refractive index of 

It is surrounded by air. A light ray is incident at the midpoint of one

.
2

√3

https://dl.doubtnut.com/l/_4ffZ7LSiodqw
https://dl.doubtnut.com/l/_j46SMivsYMgS
https://dl.doubtnut.com/l/_wgi7ylzEf3m5


end of the rod as shown in Fig 2.31. Determine the incident angle 

for which the light ray grazes along the wall of the rod. 

View Text Solution

θ

34. A point source of light is placed at a depth of h below the calm

surface of water. From the source, light rays can only be transmitted

to air through a de�nite circular section. (i) Draw the circular section

of the surface of water by ray diagram and mark its radius r. (ii)

Determine the angle of incidence of a ray of light incident at any

point on the circumference of the circular plane.

 (iii)

Show that 

View Text Solution

[Given : refractive index of water, μ = , 48∘ 36' = sin− 1]
4
3

r = h.
3

√7

https://dl.doubtnut.com/l/_wgi7ylzEf3m5
https://dl.doubtnut.com/l/_qxDij40kVU6F


View Text Solution

35. The water in a pond has a refractive index . A source of light is

placed 4 m below the surface of water. Calculate the minimum

radius of an opaque disc needed to be �oated on water so that light

does not come out.

Watch Video Solution

5

3

36. Fig.2.41 shows a longitudinal cross section of an optical �bre

made of glass of refractive index 1.68. The pipe is coated with a

material of refractive index 1.44. pipe is coated with a material of

refractive index 1.44. What is the range of the angles of the incident

rays with the axis of the pipe for which total re�ection inside the

�bre can take place? 

View Text Solution

https://dl.doubtnut.com/l/_qxDij40kVU6F
https://dl.doubtnut.com/l/_jTETGrhS7jlS
https://dl.doubtnut.com/l/_bqpJuwPKkigl


37. In which direction will the sun appear to set if the observe is

inside the water of a pond? Refractive index of water , 

Watch Video Solution

μ = 1.33.

38. The refractive index of the material of a prism is  and the

refractive angle is  . What are the values of the angle of

minimum deviation of the prism and the angle of the incidence at

the minimum deviation position?

Watch Video Solution

√
3

2

90∘

39. The refractive index of the material of a prism is  and the

angle of minimum deviation is  . Calculate the value of the

refracting angle of the prism.

Watch Video Solution

√2

30∘

https://dl.doubtnut.com/l/_bqpJuwPKkigl
https://dl.doubtnut.com/l/_2rWkxP1DGSjp
https://dl.doubtnut.com/l/_2PmK0tumi6KZ
https://dl.doubtnut.com/l/_95QO0eO36z6B


Watch Video Solution

40. The angle of minimum deviation is the same as the angle of a

glass prism of refractive index  What is the angle of the

prism?

Watch Video Solution

μ = √3.

41. What will be the angle of emergence of a ray of light through a

prism for an angle of incidents  ? The angle of the prism =  ,

refractive index of the prism = .

Watch Video Solution

45∘ 60∘

√2

42. A ray of light is incident at an angle of incidents  on a prism

having refractive index 1.6 . What should be the value of the angle of

40∘

https://dl.doubtnut.com/l/_95QO0eO36z6B
https://dl.doubtnut.com/l/_QPobKztvthwa
https://dl.doubtnut.com/l/_yqe1AkvzFwVi
https://dl.doubtnut.com/l/_KH3Iw3XLtw1O


the prism for minimum deviation? 

Given 

Watch Video Solution

sin 40∘ = 0.6428, sin 23∘ 42' = 0.4018.

43. The refracting angle of a glass prism is  and the refractive

index of glass is 1.6. If the angle of incidence of a ray of light on the

�rst refracting surface is  Calculate the angle of deviation of the

ray . Given that

Watch Video Solution

60∘

45∘

sin 26∘ 14' = 0.4419,  sin 33∘ 46' = 0.5558 and sin 62∘ 47' = 0.8893

44. If the refracting angle of a prism is A, the refractive index of its

material is  and the angle of deviation of a ray of light incident

normally on the �rst refraction face is , then prove that 

μ

δ

μ = .
sin(A + δ)

sinA

https://dl.doubtnut.com/l/_KH3Iw3XLtw1O
https://dl.doubtnut.com/l/_p462l9xVaGsY
https://dl.doubtnut.com/l/_NnRnxfRdkvdN


Watch Video Solution

45. A ray of light is incident at an angle of  on a face of a prism

with refracting angle  . If the ray emerges from the other face

and makes an angle of  with the incident ray then, show that the

emergent ray passes perpendicularly through the refracting surface.

Determine the refractive index of the material of the prism.

Watch Video Solution

60∘

30∘

30∘

46. A glass prism of refracting angle  and of refractive index 1.6,

is immersed in water (refractive index is 1.33). What is its angle of

minimum deviation ? 

Watch Video Solution

60∘

[sin 36.87∘ = 0.6]

https://dl.doubtnut.com/l/_NnRnxfRdkvdN
https://dl.doubtnut.com/l/_pmUPUPDeAWKd
https://dl.doubtnut.com/l/_bgUzdhb7fqHl


47. A ray of light passes through an equilateral prism in such a way

that the angle of incidence becomes equal to the angle of

emergence and each of these angles are th of the angle of

deviation. Determine the angle of deviation.

Watch Video Solution

3

4

48. The angle of minimum deviation of a glass prism refraction angle

 is  . If velocity of light in vacuum is , then

determine its velocity glass.

Watch Video Solution

60∘ 30∘ 3 × 108m ⋅ s− 1

49. A very thin prism deviates a ray of light through  . If the

refractive index of the material of the prism is 1.5 , what is the value

of the angle of prism?

5∘

https://dl.doubtnut.com/l/_I94kE13wVQcG
https://dl.doubtnut.com/l/_j7DffH3gUMEj
https://dl.doubtnut.com/l/_RZePN8A4GkHP


Watch Video Solution

50. A prism having refracting angle  is placed in air Calculate the

angle of deviation of a ray incident normally or nearly normally on it.

The refractive index of the material of the prism  .

Watch Video Solution

4∘

=
3

2

51. A thin prism with refracting angle  and having refracting index

1.6 is kept adjacent to another thin prism having refractive index. 1.5

such that one is inverted with respect to the other. An incident ray

falling vertically on the �rst prism passes through the second prism

without any deviation. Calculate the refracting angle of the second

prism.

Watch Video Solution

5∘

https://dl.doubtnut.com/l/_RZePN8A4GkHP
https://dl.doubtnut.com/l/_LzuoA1axeTuo
https://dl.doubtnut.com/l/_Fn2KXoYayzKo


52. To get emergent ray from a right-angled prism its refractive

index should not exceed  - prove it.

Watch Video Solution

√2

53. The refractive index of a prism having refracting angle  is 

. What should be the minimum angle of incidence on a refracting

surface so that the ray will emerge from the other refracting surface

of the prism?

Watch Video Solution

75∘ √2

54. Find the value of the limiting angle of incidence if the refractive

index of the material of prism is 1.333 and angle of prism is  .

Watch Video Solution

60∘

https://dl.doubtnut.com/l/_NH8vwswSJoPG
https://dl.doubtnut.com/l/_rac4RSK1PWzx
https://dl.doubtnut.com/l/_rIhpHZMDqNqA
https://dl.doubtnut.com/l/_SlxzgVT9CQDe


55. The refracting angle of a prism is  and its refractive index is 

. What should be the minimum angle of incidence on the �rst

refracting surface so that the ray can emerge somehow from the

second refracting surface?

Watch Video Solution

60∘

√
7
3

56. The refractive index of the material of a prism is  and the

refractive angle is  . Calculate the angle of minimum deviation

and the corresponding angle of incidence. Show that the limiting

angle of incident for getting emergent ray is .

Watch Video Solution

√
3
2

90∘

45∘

57. The refractive index of a prism is . A ray of light is incident on

the prism grazing along one of its refracting surface. What should

√2

https://dl.doubtnut.com/l/_SlxzgVT9CQDe
https://dl.doubtnut.com/l/_j1KmnIkguh2F
https://dl.doubtnut.com/l/_vPS1VDOnt4Ls


be the limiting angle of the prism for no emergent ray from the

other face?

Watch Video Solution

58. A man with a telescope can just observe the point A on the

circumference of the base of an empty cylindrical vessel. When the

vessel is �lled completely with a liquid of refractive index 1.5, the

man can just observe the middle point B of the base of the vessel

without moving either the vessel or the telescope. If the diameter of

the base of the vessel is 10 cm, what is the height of the vessel?

View Text Solution

59. A post of height 4 m is dipped straight in a pond. 1 m of the post

remains above the water of the pond. If the rays of the sun are

inclined at an angle of  to the surface of water what will be the45∘

https://dl.doubtnut.com/l/_vPS1VDOnt4Ls
https://dl.doubtnut.com/l/_Wo6RxLBGYgBw
https://dl.doubtnut.com/l/_0vaA0VFK3p7s


length of the shadow of the post at the bottom of the pond?

Refractive index of water .

View Text Solution

μ =
4
3

60. There is a point object at a height h above the surface of water

in a tank. If the bottom of the tank acts as a plane mirror where will

be the image formed? If an observer looks from air at the surface of

water normally, calculate the distance of the image from that

surface of water of the tank formed by the mirror-like bottom

surface of the tank. Refractive index of water .

View Text Solution

=
4

3

61. A rectangular glass slab of thickness 3 cm and of refractive index

1.5 is placed in front of a concave mirror, perpendicular to its

principal axis. The radius of curvature of the mirror is 10 cm. Where

https://dl.doubtnut.com/l/_0vaA0VFK3p7s
https://dl.doubtnut.com/l/_qcJTgg4XRdqD
https://dl.doubtnut.com/l/_wmXPZkYj2us2


is an object to be placed on the principal axis so that its image will

be formed on the object?

View Text Solution

62. A cross mark at the bottom of an empty vessel is focussed with

the help of a vertical microscope. Now water

 is poured in the vessel. The height of

water in the vessel is 4cm. Another lighter liquid which does not mix

with water and whose refractive index is , is poured on water. The

height of the liquid is 2 cm. How much should the microscope be

raised vertically to focus the mark again?

Watch Video Solution

(refractive index = )
4
3

3

2

63. A concave mirror of radius of curvature 1 m is placed at the

bottom in a reservoir of water. When the sun is situated directly

https://dl.doubtnut.com/l/_wmXPZkYj2us2
https://dl.doubtnut.com/l/_cLuTkp90OgH7
https://dl.doubtnut.com/l/_l0IkePb7U9PK


over the head, the mirror forms an image of the sun. If the depth of

water is (i) 80 cm and (ii) 40 cm , calculate the image distance from

the mirror. 

View Text Solution

[Given, μw = ]
4
3

64. The width of a rectangular glass slab is 5 cm. From a point on its

bottom surface, length rays are incident on its top face and after

total re�ection form a circle of light of radius 8 cm. What is the

refractive index of the glass slab?

View Text Solution

65. Fig.2.61 shows a glass sphere having center at O and two

perpendicular diameters AOB and COD. A ray parallel to AOC is

incident on the sphere at P where  and emerges from the

sphere at B. Calculate the refractive index of glass and the deviation

⌢

AB =
⌢

PC

https://dl.doubtnut.com/l/_l0IkePb7U9PK
https://dl.doubtnut.com/l/_Ma805qWO6Nev
https://dl.doubtnut.com/l/_ejMUUZTUXcZF


of the emergent ray.

View Text Solution

66. A glass slab is placed on a page of a book kept horizontally. What

should be the value of the minimum refractive index of the glass

slab so that the printed letters of the page will not be visible from

any vertical side of the slab?

View Text Solution

https://dl.doubtnut.com/l/_ejMUUZTUXcZF
https://dl.doubtnut.com/l/_pjARMzqgDvlt


67. A surface of a prism having refractive index 1.5 is covered with a

liquid of refractive index  . When be the minimum angle of

incidence of an incident ray so that on the other surface of the

prism the the ray will be totally re�ected from the surface covered

with liquid? The refracting angle of the prism

View Text Solution

3√2

4

75∘ [sin 48∘ 36' = 0.75].

68. A ray of light is incident normally on one side of an isosceles

right-angled prism and is totally re�ected from the other side. (i)

What is the value of minimum refractive index of the material of the

prism? (ii) If the prism is immersed in water, draw the diagram

showing the directing of the emergent ray. In the diagram, point out

the values of the angles,  of water .

View Text Solution

μ =
4

3

https://dl.doubtnut.com/l/_pjARMzqgDvlt
https://dl.doubtnut.com/l/_pmzshcuTeqRg
https://dl.doubtnut.com/l/_FHGgWTyzHA1S


69. A ray of light is incident grazing the refracting surface of a prism

having refracting angle A. It emerges the other refracting surface

making an angle  with the normal to the surface. Prove that the

refractive index of the material of the prism is given by

View Text Solution

θ

μ = [1 + ( )
− 2

]

1 / 2

.
cosA + sin θ

sinA

70. A ray of light incident normally on a refracting surface of the

prism is totally re�ected from the other refracting surface. If the

prism is immersed in water how will the ray act? Refractive index of

glass = 1.5, refractive index of water = 1.33.

View Text Solution

https://dl.doubtnut.com/l/_FHGgWTyzHA1S
https://dl.doubtnut.com/l/_IMIJsmVTu7MD
https://dl.doubtnut.com/l/_xRckJ9CoPJFS


71. A tank of height 33.25 cm is completely �lled with liquid

. An object is placed at the bottom of tank of the axis of

concave mirror as shown in the �gure. Image of the object is formed

25 cm below the surface of the liquid. What is the focal length of the

mirror? 

View Text Solution

(μ = 1.33)

https://dl.doubtnut.com/l/_Ugnro94lOqYQ


72. What should be the minimum value of the refractive index of

right angled isosceles prism so that the prism can deviate a ray

through  by total internal re�ection? 

View Text Solution

180∘

https://dl.doubtnut.com/l/_Ugnro94lOqYQ
https://dl.doubtnut.com/l/_kI9b311qwwNb
https://dl.doubtnut.com/l/_gH7WHqAfgbfQ


73. The face of a prism of refracting angle A is coated with silver. A

light ray after �rst being incident at an angle of incidence 2A on the

�rst face of the prism, is refracted and is then re�ected from the

second face, retracting its path. Calculate the value of the refractive

index of the prism.

View Text Solution

74. A ray of light falls normally on one side other than the

hypotenuse of a right angled isosceles prism of refractive index 1.5.

From which side will the ray emerge from the prism? Find the

deviation of the incident ray.

Watch Video Solution

75. A vessel contains a liquid of refractive index . Inside the liquid,

S is a point source which is observed from above the liquid. An

5

3

https://dl.doubtnut.com/l/_gH7WHqAfgbfQ
https://dl.doubtnut.com/l/_Gfnva93CmjE8
https://dl.doubtnut.com/l/_LpswoYf0LkW3


Higher Order Thinking Skill Hots Question

opaque disc of radius 1cm is �oating on the liquid such that its

centre is just above the source. At this circumstances liquid of the

vessel is leaving gradually through a hole. What is the depth of the

liquid, so that the source no more remains visible from above?

View Text Solution

1. Monochromatic rays of light coming from vacuum are refracted in

a medium of refractive index  . Show that the ratio of the

wavelength of the incident ray that of the refracted ray is equal to

the refractive index of the medium.

Watch Video Solution

μ

https://dl.doubtnut.com/l/_LpswoYf0LkW3
https://dl.doubtnut.com/l/_g9vpqkw5GH9V


2. Can the value of absolute refractive index of a medium be less

than 1?

Watch Video Solution

3. A beam of converting rays of light meets at a point on a screen. A

parallel plane glass slab is kept in the path of the converging rays.

How for will the intersecting point of the rays be shifted? Draw a

diagram to show it.

View Text Solution

4. A ray of light is refracted from medium 1 to medium 2. Show that

the ratio of the sine of the angle of incidence and the sine of the

angle of refraction is equal to the ratio of speed of light in medium 1

and that in medium 2.

h id l i

https://dl.doubtnut.com/l/_JSKHMdcb1yUC
https://dl.doubtnut.com/l/_ILeeTWrgUSri
https://dl.doubtnut.com/l/_TXhoG1FGZ8CL


Watch Video Solution

5.  are the refractive indices of a medium for two

electromagnetic waves. If  is greater than  then which wave will

move faster than the other?

Watch Video Solution

μ1 and μ2

μ1 μ2

6. An object is placed at a certain depth from the upper surface of a

liquid. When it is seen from air, it appears that the object is raised

through  of the depth. Again if water is taken instead of the liquid

it appears that the object is raised above through  of the real

depth. Refractive index of liquid =  and refractive index of water = 

. Explain the matter.

Watch Video Solution

1

3
1

4
3

2
4
3

https://dl.doubtnut.com/l/_TXhoG1FGZ8CL
https://dl.doubtnut.com/l/_3uV7P6wFZnQa
https://dl.doubtnut.com/l/_Ye0vOt4iVdNa


7. What sort of arrangement is to be taken so that an object cannot

be visible even in light? 

Or, why is a piece of glass immersed in glycerin not visible?

Watch Video Solution

8. There is a branch hanging from a tree on the bank of a lake. It is at

a height of  from the surface of water. A diver under water sees it

at height of  . What is the relation between ? Given, 

Watch Video Solution

h1

h2 h1 and h2

μw = 1.33

9. A red ray and a violet ray passing through a glass slab are incident

simultaneously on an interface with air. It is seen that the red ray is

refracted but the violet ray is re�ected. Explain the reason behind it.

i l i

https://dl.doubtnut.com/l/_AFb7wJuLWf5D
https://dl.doubtnut.com/l/_mBtuaTbds1iJ
https://dl.doubtnut.com/l/_wMhMWh7opnVd


View Text Solution

10. A rod immersed horizontally in water does not appear small

when is viewed normally but appears small if it is kept vertically.

Explain.

View Text Solution

11. Critical angle of glass and air is  . If a ray of light is incident

normally on a face of an equilateral prism, show that the ray will

emerge from the base of the prism normally. Calculate the deviation

of the ray.

View Text Solution

42∘

12. A beam of light consisting of red, green and blue colours is

incident on a right angled prism. The refractive indices of the

https://dl.doubtnut.com/l/_wMhMWh7opnVd
https://dl.doubtnut.com/l/_ZJoO3lhl2v9H
https://dl.doubtnut.com/l/_uPX6wKd0Xf0U
https://dl.doubtnut.com/l/_WJHR5DDLiqJi


material of the prism for end, green and blue lights are 1.39 , 1.44

and 1.47 respectively. Will the prim separate the colours?

View Text Solution

13. A ray of light in incident on the medium A [Fig. 2.74]. If the

emergent ray through the medium C is parallel to the ray incident

on the medium A, then �nd the refractive index of the medium C. 

View Text Solution

14. The phenomenon of refraction is associated with the change of

velocity of light. When a ray of light is incident normally on a glass

slab, change in velocity of light takes place. Then state why there is

no change in the direction of light.

View Text Solution

https://dl.doubtnut.com/l/_WJHR5DDLiqJi
https://dl.doubtnut.com/l/_CUmlhQdjOye2
https://dl.doubtnut.com/l/_G5XntOiZubqk
https://dl.doubtnut.com/l/_WMlJVRFTv10p


15. A ray is incident at a small angle  on a glass slab of thickness t. If

the refractive index of glass is  , show that the lateral displacement

of the emergent ray from the slab is t .

View Text Solution

θ

μ

θ(μ − 1) /μ

16. When a rectangular glass slab is placed on di�erent coloured

letters, the violet coloured letter appears to be raised more. What is

the reason behind it?

View Text Solution

17. For a few minutes before sunrise and for a few minutes after

sunset we can see the sun - explain with proper reason.

View Text Solution

https://dl.doubtnut.com/l/_WMlJVRFTv10p
https://dl.doubtnut.com/l/_D2ddGBJsMSTe
https://dl.doubtnut.com/l/_s5tiCzolzkyo
https://dl.doubtnut.com/l/_rbLCJA4G4clN


18. A ray of light passing through the medium of refractive index 

is incident on the surface of separation of another medium of

refractive index  . A part of the ray is re�ected and another part is

refracted. What should be the angle of incident so that re�ected ray

and the refracted ray are at right angles to each other?

Watch Video Solution

μ1

μ2

19. A ray of light passes through a glass slab of thickness t and

refractive index . If velocity of light in vacuum is c then how much

time will the light take to emerge from the slab?

View Text Solution

μ

20. A bird is moving towards the water surface perpendicularly

downwards. To a �sh in a water just below the bird, where will the

apparently appear to be in comparison to its actual position?

https://dl.doubtnut.com/l/_rbLCJA4G4clN
https://dl.doubtnut.com/l/_SZ267JqAM9Cs
https://dl.doubtnut.com/l/_nhpmQbQO2zSP


View Text Solution

21. For a beam of light emerging from glass into air, for which visible

spectral colour the critical angle of glass will be minimum?

View Text Solution

22. For same angle of incidence the angles of refraction for three

di�erent media A, B and C are  ,  and  respectively. In

which medium the velocity of light is minimum?

Watch Video Solution

15∘ 25∘ 35∘

23. A glass prism is immersed in water. What change will take place

in the value of the angle of minimum deviation?

Watch Video Solution

https://dl.doubtnut.com/l/_nhpmQbQO2zSP
https://dl.doubtnut.com/l/_BewTRbwjM39M
https://dl.doubtnut.com/l/_5HKXZFhZ1GtG
https://dl.doubtnut.com/l/_hGIKEuF9QhR1


Section Related Question

24. A ray of light is incident on a face of a triangular glass prism and

is totally re�ected [Fig. 2.78]. What conclusion will you draw

regarding the value of refractive index of the glass prism? 

View Text Solution

25. On placing a transparent glass cube on the printed page of a

book, it was found that the covered printed words are not visible

from any of the lateral sides of the cube. Explain why?

View Text Solution

1. What is meant by refraction of light?

W h Vid S l i

https://dl.doubtnut.com/l/_hGIKEuF9QhR1
https://dl.doubtnut.com/l/_n1hmAT7Qbr8Q
https://dl.doubtnut.com/l/_RCOxvoq14vPs
https://dl.doubtnut.com/l/_46GGPx7tjNGd


Watch Video Solution

2. Indicate incident ray, refracted ray and normal at the point of

incidence using a ray diagram.

Watch Video Solution

3. On what factors does the refractive index of a medium depend?

Watch Video Solution

4. State the two laws of refraction.

Watch Video Solution

5. De�ne absolute refractive index.

h id l i

https://dl.doubtnut.com/l/_46GGPx7tjNGd
https://dl.doubtnut.com/l/_J7lcTd3Zg0Cc
https://dl.doubtnut.com/l/_eYkMlqstCVo1
https://dl.doubtnut.com/l/_rG0ZzmZMedE0
https://dl.doubtnut.com/l/_7V1FKEmwOSka


Watch Video Solution

6. De�ne relative refractive index. What is its relation with velocity of

light?

Watch Video Solution

7. Explain the laws of refraction with the help of ray diagram.

Watch Video Solution

8. Establish the relationship between the relative refractive index of

one medium with respect to another medium and their absolute

refractive indices.

Watch Video Solution

https://dl.doubtnut.com/l/_7V1FKEmwOSka
https://dl.doubtnut.com/l/_el8AOyChzMqw
https://dl.doubtnut.com/l/_Azkn8N1JyfEE
https://dl.doubtnut.com/l/_7O1R4BsNL5F7
https://dl.doubtnut.com/l/_1OIdCZyFTNaN


9. What do you mean by deviation of a ray of light? How is deviation

measured due to refraction?

Watch Video Solution

10. Establish the relation among deviation of a ray, angle of

incidence and angle of refraction.

Watch Video Solution

11. Show that for refraction of light through a parallel glass slab, the

incident ray and the emergent ray are parallel to each other. 

Or, With the help of a diagram show how in case of a rectangular

glass slab, when light is refracted by the two parallel faces of the

slab, deviation between angle of incidence and angle of refractive is

zero.

Watch Video Solution

https://dl.doubtnut.com/l/_1OIdCZyFTNaN
https://dl.doubtnut.com/l/_qNvh4C9gtWKj
https://dl.doubtnut.com/l/_8t7LDS8XaE6p


12. What do you understand by critical angle?

Watch Video Solution

13. What do you understand by total internal re�ection?

Watch Video Solution

14. State the conditions of total internal re�ection.

Watch Video Solution

15. What do you mean by a thin prism?

Watch Video Solution

https://dl.doubtnut.com/l/_8t7LDS8XaE6p
https://dl.doubtnut.com/l/_6NMjIRNR5WaK
https://dl.doubtnut.com/l/_fQFsObq6tel7
https://dl.doubtnut.com/l/_cSDJFgtt5uR8
https://dl.doubtnut.com/l/_Mipoqo8mTHrR


16. What do you mean by angle of deviation of a ray in case of

refraction through a prism. Calculate the expression of the angle of

deviation.

Watch Video Solution

17. Show that for normal incidence and nearly normal incidence the

deviation of a ray in a thin prism is constant and does not depend

on the angle of incidence.

Watch Video Solution

18. For minimum deviation  , assuming that angle of incidence =

angle of emergent, show that the refractive index of the material of

the prism is   

Or, Show the ray diagram of a ray of light through a thick another

δm

μ =
sin

A+δm

2

sin A

2

https://dl.doubtnut.com/l/_VgKfVGjY0ZsB
https://dl.doubtnut.com/l/_AUljFMaxIMCa
https://dl.doubtnut.com/l/_neMWQUWzGZU4


Ncert Textbook Question With Answer Hint

face. Show that  . The symbols

have their usual meaning.

Watch Video Solution

δ = i1 + i2 − A and A = r1 + r2

1. A prism is made of glass of unknown refractive index. A parallel

beam of light is incident on a face of the prism. By rotating the

prism,the angle of minimum deviation is measured to be  . What

is the refractive index of the material of the prism? If the prism is

placed in water (refractive index 1.33), predict the new angle of

minimum deviation of a parallel beam of light. Refracting angle of

the prism is  .

Watch Video Solution

40∘

60∘

https://dl.doubtnut.com/l/_neMWQUWzGZU4
https://dl.doubtnut.com/l/_y25Gq7UjSbGw


2. A small pin �xed on the table and top of it is viewed from above

from a distance of 50 cm. By what distance would the pin appear to

be raised if it is viewed from the same point through a 15 cm thick

glass slab held parallel to the table? Refractive index of glass = 1.5.

Does the answer depend upon the location of the slab?

View Text Solution

3. What is the answer if there is no outer covering of the pipe?

View Text Solution

4. A driver under water, looks obliquely at a �sherman standing on

the bank of a lake. Would the �sherman look taller of shorter than

what he actually is?

View Text Solution

https://dl.doubtnut.com/l/_0Go0bVAVYKRA
https://dl.doubtnut.com/l/_4HSrU1L4QZeb
https://dl.doubtnut.com/l/_yXvl5aQJoqXw


Ncert Exemplar Questions With Answer Hint

5. At what angle should a ray of light be incident on the face of a

prism of refractive angle  so that it just su�ers total internal

re�ection at the other face? The refractive index of the material of

the prism is 1.524 .

Watch Video Solution

60∘

1. You are given four sources of light each one providing a light of

single colour - red, blue, green and yellow, Suppose the angle of

refraction for a beam of yellow light corresponding to a particular

angle of incidence at the interface of two media is  . Which of

the following statement is correct if the source of yellow light is

replaced with other lights without changing the angle of incidence?

90∘

https://dl.doubtnut.com/l/_yXvl5aQJoqXw
https://dl.doubtnut.com/l/_0LtfFlh1Ygcb
https://dl.doubtnut.com/l/_mfES7f1F4P5b


A. The beam of red light would undergo total internal re�ection

B. The beam of red light would bend towards the normal while it

gets refracted through the second medium

C. The beam of blue light would undergo total internal re�ection

D. The beam of green light would bend away from the normal as

it gets refracted through the second medium

Answer: C

Watch Video Solution

2. An extended object kept under water in a deep container appears

distorted when seen from near the edge of the container. It so

happens because

A. the appears depth of the points away from the edge

https://dl.doubtnut.com/l/_mfES7f1F4P5b
https://dl.doubtnut.com/l/_5MFZ0FX3dWaB


Exercise Multiple Choice Question

B. the angle subtended by the object when submerged in water

is less than that when the object is in air

C. some points away from the edge undergo total internal

re�ection and become invisible

D. the beam of green light would bend away from the normal as

it gets refracted through the second medium.

Answer: A

View Text Solution

1. If c and  are the velocities of light in vacuum and in a medium

respectively, then the relation of velocity of light with the refractive

index of the medium will be

c1

https://dl.doubtnut.com/l/_5MFZ0FX3dWaB
https://dl.doubtnut.com/l/_9njiob84vitb


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

μ =
c1

c

μ = c1c

μ =
c

c1

μ = c − c1

2. When light moves from glass to air, the property of it which

remains unchanged is

A. velocity

B. wavelength

C. frequency

D. amplitude

https://dl.doubtnut.com/l/_9njiob84vitb
https://dl.doubtnut.com/l/_9qYzkBRt1QTV


Answer: C

Watch Video Solution

3. The refractive indices of a medium for two light waves are

. If , then which wave will move faster in the

medium?

A. �rst wave

B. second wave

C. the two waves will move with the same velocity

D. cannot be said correctly

Answer: B

Watch Video Solution

μ1 and μ2 μ1 > μ2

https://dl.doubtnut.com/l/_9qYzkBRt1QTV
https://dl.doubtnut.com/l/_pGZQBnLyMCJg


4. Refractive index of a medium in which velocity of light is

, is

A. 1.4

B. 2.3

C. 1.5

D. 

Answer: C

Watch Video Solution

2 × 108m ⋅ s− 1

1.0

5. wavelength, frequency, velocity and intensity of light when

travelling in air is  and I respectively, When the light ray enters

water the value of the above mentioned properties become

 respectively. Which relation is correct?

λ, ν, v

λ1, ν1, v and I1

https://dl.doubtnut.com/l/_GOMfRIV0hTlo
https://dl.doubtnut.com/l/_2eU86v8aQ5Fw


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

λ = λ1

ν = ν1

v = v1

I = I1

6. In case of refractive of light which of the following phenomena

must take place?

A. change of direction

B. change of velocity

C. both (A) and (B)

D. none of (A),(B),( C )

https://dl.doubtnut.com/l/_2eU86v8aQ5Fw
https://dl.doubtnut.com/l/_rF8StOczLHh4


Answer: B

Watch Video Solution

7. If the refractive indices of particular medium for red and violet

light be  respectively, then

A. 

B. 

C. 

D. none of these above

Answer: B

Watch Video Solution

μr and μv

μr > μv

μr < μv

μr = μv

https://dl.doubtnut.com/l/_rF8StOczLHh4
https://dl.doubtnut.com/l/_kwlo7nLwu4rM


8. Speed of light through two media of refractive indices  and 

are  and  respectively, then

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

μ1 μ2

u1 u2

u1 = u2

n1u1 = n2u2

n1u2 = n2u1

n1u
2
1 = n2u

2
2

9. In case of refractive, angle of deviation is maximum when the

angle of incidence is

A. 

B. 

45∘

0∘

https://dl.doubtnut.com/l/_NrI93kMgHNkb
https://dl.doubtnut.com/l/_lpdo411CK5N3


C. 

D. 

Answer: C

View Text Solution

90∘

60∘

10. In case of refraction, angle of deviation becomes minimum when

the angle of incidence becomes

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

45∘

0∘

90∘

60∘

https://dl.doubtnut.com/l/_lpdo411CK5N3
https://dl.doubtnut.com/l/_dpXolXL5l5yB


11. The angle of deviation of a ray of light refracted through a

parallel glass slab is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

45∘

0∘

90∘

60∘

12. A diverging beam of rays from a point source S , making a

divergent angle ,  are incident on a glass slab (as shown in Fig.

2.82). The angle of incidence of the extreme rays on the two sides is

α

https://dl.doubtnut.com/l/_dpXolXL5l5yB
https://dl.doubtnut.com/l/_10s41lmtfwZo
https://dl.doubtnut.com/l/_pxz0Kox3zJn6


the same. If thickness of the glass slab is t and refractive index n,

then the angle of divergence of the emergent rays will be

A. zero

B. 

C. 

D. 

Answer: B

View Text Solution

−α

sin− 1(1)

n

2
sin− 1(1)

n

13. A ray of light is incident on the upper surface of a glass plate of

thickness t  If the angle of incidence

I is very small, then lateral displacement of the emergent ray will be

A. 

B. 

(μ = refractive index of glass).

tiμ

μ + 1

ti(μ − 1)

μ

https://dl.doubtnut.com/l/_pxz0Kox3zJn6
https://dl.doubtnut.com/l/_I1qBmcsfosqH


C. 

D. 

Answer: B

View Text Solution

tiμ

μ − 1

ti(μ + 1)

μ

14. A light ray travels through four adjacent media of refractive

indices  as shown in the Fig. 2.83. The bases of the

media are parallel. If emergent ray is parallel to the incident ray AB

then

A. 

B. 

C. 

D. 

μ1, μ2, μ3, μ4

μ1 = μ2

μ2 = μ3

μ3 = μ4

μ4 = μ1

https://dl.doubtnut.com/l/_I1qBmcsfosqH
https://dl.doubtnut.com/l/_BX4TtKS11JTq


Answer: D

View Text Solution

15. Let the XZ plane be the boundary between two transparent

media. Medium 1 in  has a refractive 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 the

plane of separation. The light of refraction in medium 2 is

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

Z ≥ 0 √2

Z > 0 √3

→
A = 6√3 î + 8√3ĵ − 10k̂

45∘

60∘

75∘

30∘

https://dl.doubtnut.com/l/_BX4TtKS11JTq
https://dl.doubtnut.com/l/_WlNomVAJlAqD


16. The refractive indices of a rarer and a denser medium are

 respectively. The apparent depth of an object, placed in a

rarer medium, to an observer situated in a denser medium will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

μ1 and μ2

μ2

μ1

μ1

μ2

× real depth
μ1

μ2

× real depth
μ2

μ1

17. There is a point object at the center of a glass sphere of diameter

12cm and refractive index 1.5 . The distance of the virtual from the

surface of the sphere is

https://dl.doubtnut.com/l/_WlNomVAJlAqD
https://dl.doubtnut.com/l/_9KUcLnz7IQld
https://dl.doubtnut.com/l/_a0FTcaLKPfD2


A. 4 cm

B. 6 cm

C. 9 cm

D. 12 cm

Answer: B

View Text Solution

18. A rectangular glass slab is placed on di�erent alphabets written

in di�erent colours. The coloured alphabet which appears to have

been raised minimum in comparison with other alphabets is

A. blue

B. violet

C. green

D. red

https://dl.doubtnut.com/l/_a0FTcaLKPfD2
https://dl.doubtnut.com/l/_xo655DOIRn4b


Answer: D

Watch Video Solution

19. A container of depth 2d is half-�lled with a liquid of refractive

index  and another half with a liquid of refractive index . The

two liquids do not mix with each other. The apparent depth of the

inner surface of the bottom of the container will be (neglect the

thickness of the bottom of the container)

A. 

B. 

C. 

D. 

Answer: B

Vi T t S l ti

√2 μ

μ

d(μ + 2)

d(μ + √2)

μ√2
√2μ

d(μ + √2)

μd

d + 3μ

https://dl.doubtnut.com/l/_xo655DOIRn4b
https://dl.doubtnut.com/l/_psYnUcKzXYpm


View Text Solution

20. To a �sh under water, viewing obliquely a �sherman standing on

the bank of a lake, the man looks

A. taller than what he actually is

B. shorter than what he actually is

C. the same height as he actually is

D. depends on the obliquity

Answer: A

View Text Solution

21. A transparent cube of 0.21m edge contains a small air bubble. Its

apparent distances when viewed through one face of the cube is 0.1

https://dl.doubtnut.com/l/_psYnUcKzXYpm
https://dl.doubtnut.com/l/_DEW9kEWfDNJB
https://dl.doubtnut.com/l/_nNMzM33B2QDY


m and when viewed from the opposite face is 0.04 m. The actual

distance of the bubble from the second face of the cube is

A. 0.06 m

B. 0.17 m

C. 0.05 m

D. 0.04 m

Answer: A

Watch Video Solution

22. A lens of refractive index 1.5 is kept in a medium of refractive

index 1.5. The refractive index of the lens with respect to the medium

will be

A. 1.5

B. 1.5 × 1.5

https://dl.doubtnut.com/l/_nNMzM33B2QDY
https://dl.doubtnut.com/l/_ZCmGWfqqYLvH


C. 1

D. 

Answer: C

Watch Video Solution

1.5 + 1.5

23. If a ray of light is incident normally on any face of an equilateral

glass prism, then the ray will be deviated through an angle

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

30∘

60∘

90∘

120∘

https://dl.doubtnut.com/l/_ZCmGWfqqYLvH
https://dl.doubtnut.com/l/_dYBorEQ9b7HP


24. A ray of light is passed from an optically denser medium to a

rearer medium. Critical angle for the pair of media is C. The

maximum angle of deviation of the ray will be

A. 

B. 

C. 2C

D. 

Answer: B

Watch Video Solution

π − C

− C
π

2

+ C
π

2

25. Critical angle depends on

A. colour of light

https://dl.doubtnut.com/l/_dYBorEQ9b7HP
https://dl.doubtnut.com/l/_jOmxcGVuCPOi
https://dl.doubtnut.com/l/_kIea2e3R1LPj


B. refractive indices of the two concerned media

C. colour of light and refractive indices of the two concerned

media

D. wavelength of light

Answer: C

Watch Video Solution

26. A ray of light is incident normally on one face of a right angled

isosceles prism. It then grazes the hypotenuse. The refractive index

of the material of the prism is

A. 1.33

B. 1.414

C. 1.5

D. 1.732

https://dl.doubtnut.com/l/_kIea2e3R1LPj
https://dl.doubtnut.com/l/_pWaoqIoCzA42


Answer: B

View Text Solution

27. Light rays from a point source situated at a depth of h below

water can emerge in air through a de�ne circular section. If

refractive index of water is , the value of the radius of the circular

section will be

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

4
3

h
√7
3

h
3

√7

h
√3

7

h
7

√3

https://dl.doubtnut.com/l/_pWaoqIoCzA42
https://dl.doubtnut.com/l/_wHuEIilEFTd8
https://dl.doubtnut.com/l/_bSSwfH7rhVQg


28. How does the surface of water appear to the eye of an observe

inside water?

A. mirror with a circular hole

B. mirror with an elliptical hole

C. mirror without hole

D. mirror with a square hole

Answer: A

View Text Solution

29. A �sh looking up through the water see the outside world,

contained in a circular horizon. If the refraction index of water is 

and the �sh is 12 cm below the water surface, then the radius of this

circle in cm is

4

3

https://dl.doubtnut.com/l/_bSSwfH7rhVQg
https://dl.doubtnut.com/l/_hzgEuFj6IB6T


A. 

B. 

C. 

D. 

Answer: B

View Text Solution

39√7

36

√7

36√5

4√5

30. When a light ray travels from one medium to another and gets

refracted, velocity of light becomes double. For total internal

re�ection in this condition, the value of critical angle is

A. 

B. 

C. 

D. cannot be determined

30∘

60∘

90∘

https://dl.doubtnut.com/l/_hzgEuFj6IB6T
https://dl.doubtnut.com/l/_WzEhP4jTo5sY


Answer: A

Watch Video Solution

31. The length of a day due to atmospheric refraction

A. decreases

B. increases

C. remains unchanged

D. sometimes decreases

Answer: B

Watch Video Solution

32. The twinkling e�ect of star light is due to

https://dl.doubtnut.com/l/_WzEhP4jTo5sY
https://dl.doubtnut.com/l/_6BQrpQqkavMs
https://dl.doubtnut.com/l/_pOGdbPk1z2sm


A. total internal re�ection

B. high dense matter of star

C. constant burning of hydrogen in the star

D. the �uctuating apparent position of the star being slightly

di�erent from the actual position of the star

Answer: D

Watch Video Solution

33. The refractive angle of a prism is  . If the prism is immersed in

a liquid then the minimum angle of deviation is  . Critical angle

of glass with respect to the liquid is

A. 

B. 

C. 

60∘

30∘

42∘

45∘

50∘

https://dl.doubtnut.com/l/_pOGdbPk1z2sm
https://dl.doubtnut.com/l/_7pZeEmiCx0Dc


D. 

Answer: B

Watch Video Solution

52∘

34. A ray of light passes through an isosceles triangle such that the

angle of incidence is equal to the angle of emergence. If the angle of

emergence and angle of incidence are both  then angle of

deviation will be

A. 

B. 

C. 

D. 

Answer: D

Vi T t S l ti

45∘

15∘

45∘

50∘

52∘

https://dl.doubtnut.com/l/_7pZeEmiCx0Dc
https://dl.doubtnut.com/l/_aINssGOKqhBs


View Text Solution

35. The refractive index of a prism is  and its refractive angle is

 . If a ray emerge with the minimum angle of deviation then the

angle of incidence will be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

√2

60∘

45∘

60∘

90∘

150∘

36. A ray of light PQ is incident on the face of an isosceles glass

prism kept on a horizontal table [Fig. 2.89]. If for the ray PQ the

https://dl.doubtnut.com/l/_aINssGOKqhBs
https://dl.doubtnut.com/l/_fr0H0RvsXxUF
https://dl.doubtnut.com/l/_uYuCJzPzrp90


prism is at the position of minimum deviation then

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

α = β

α > β

α < β

α + β = 90

37. Angle of deviation for a thin prism of refractive index 1.5 is  for

an incident ray. If that prism is dipped in water, then for the same

incident ray, angle of deviation would be 

A. 

B. 

4∘

[given  μwater = ]
4
3

1∘

2∘

https://dl.doubtnut.com/l/_uYuCJzPzrp90
https://dl.doubtnut.com/l/_YTHXmIbG6wOR


C. 

D. 

Answer: A

Watch Video Solution

8∘

16∘

38. A thin prism of angle  made of glass of refractive index 

 is combined with another prism of glass of refractive index

 . The combination of the prism produces dispersion

without deviation, The angle of the second prism should be

A. 

B. 

C. 

D. 

15∘

μ1 = 1.5

μ2 = 1.75

5∘

7∘

10∘

12∘

https://dl.doubtnut.com/l/_YTHXmIbG6wOR
https://dl.doubtnut.com/l/_IZMwKJXRnRRw


Exercise Very Short Answer Or Two Question Mark 1

Answer: C

View Text Solution

1. What is the angle of deviation due to refraction of a ray of light

incident perpendicularly on a refraction surface?

Watch Video Solution

2. Arrange the following media according to the increasing optical

density: air, diamond, glass,water, glycerine.

Watch Video Solution

https://dl.doubtnut.com/l/_IZMwKJXRnRRw
https://dl.doubtnut.com/l/_pYs9Wl5R8ZcL
https://dl.doubtnut.com/l/_MZ6CGsVacXEp


3. Can the value of absolute refractive index of a medium be less

than 1?

Watch Video Solution

4. State the relation of velocity of light with refractive index.

Watch Video Solution

5. The refractive index of a medium depends on tempera-ture'- is the

statement correct on wrong?

Watch Video Solution

6. Arrange the following media according to increasing velocity of

light through them: vacuum, diamond, water, glycerine.

https://dl.doubtnut.com/l/_LlfiIJSQ5J7p
https://dl.doubtnut.com/l/_7i4Oc2lijCVL
https://dl.doubtnut.com/l/_7HlLOoDwcraB
https://dl.doubtnut.com/l/_INX3zMgNWbAc


Watch Video Solution

7. Does velocity of light in vacuum depend on (a) wavelength of light

(b) frequency of light ( c ) intensity of light?

Watch Video Solution

8. If water is heated, how refractive index of will change?

Watch Video Solution

9. Which of the following - wavelength , frequency or velocity does

not change during refraction of light?

Watch Video Solution

https://dl.doubtnut.com/l/_INX3zMgNWbAc
https://dl.doubtnut.com/l/_Pl33M2wnVTEm
https://dl.doubtnut.com/l/_i2pxHl6MadIY
https://dl.doubtnut.com/l/_qe56TLab1dfR


10. Refractive index of glass is 1.5. What is the velocity of light in

glass?

Watch Video Solution

11. Can relative refractive index of a medium with respect to another

be less than unity?

Watch Video Solution

12. The refractive index of a medium is a physical quantity having no

dimension and no unit - is the statement true or false?

Watch Video Solution

https://dl.doubtnut.com/l/_Vjn09mPG8P0q
https://dl.doubtnut.com/l/_jyWdhLHghOO9
https://dl.doubtnut.com/l/_E9NKVJK3UYwI


13. A light ray of wavelength 4500  enters a glass slab of refractive

index 1.5 , from vacuum. What is the wavelength of light inside the

slab?

Watch Video Solution

Å

14. For which colour of light is the refractive index of the glass the

minimum?

Watch Video Solution

15. If frequency of light increases will there be any change in the

refractive index of the medium?

Watch Video Solution

https://dl.doubtnut.com/l/_LICB4lF0UODr
https://dl.doubtnut.com/l/_l9DG8uR6VMJb
https://dl.doubtnut.com/l/_BbfPevpY8OKX


16. For which colour of light is the refractive index of glass a

maximum?

Watch Video Solution

17. Does the refractive index of glass depend on the colour of light?

If so, how?

Watch Video Solution

18. When a ray of light is incident on a plane normally, then what is

the value of angle of refractive?

Watch Video Solution

https://dl.doubtnut.com/l/_Y5IfjbKZehfG
https://dl.doubtnut.com/l/_UNAL2SofTFpn
https://dl.doubtnut.com/l/_VUa7BWVyfO8z


19. If the refractive index of water relative to air is , what will be

the refractive index of air relative to water?

Watch Video Solution

4
3

20. When light travels from air to glass, how does its wave - length

change?

Watch Video Solution

21. Absolute refractive index of water and glass are  . What

is the ratio of velocity of light in glass and water?

Watch Video Solution

and
4

3

3

2

https://dl.doubtnut.com/l/_RQyYcdiFldwT
https://dl.doubtnut.com/l/_h1jezbpTKkqH
https://dl.doubtnut.com/l/_eytp8ZdxB1Zb


22. For any particular medium the refractive index is greater if the

wavelength of light is _________ [Fill in blank].

Watch Video Solution

23. What is the value of the product of refractive index of second

medium relative of �rst medium and that of �rst medium relative to

second medium?

Watch Video Solution

24. For what angle of incidence the lateral shift produced by parallel

sided glass plate is zero?

Watch Video Solution

https://dl.doubtnut.com/l/_P0lSgMbCUf2Z
https://dl.doubtnut.com/l/_xCm0eaLnNPl5
https://dl.doubtnut.com/l/_l5hKSesQL8up


25. For what angle of incidence the lateral shift produced by a

parallel sided glass plate is maximum?

View Text Solution

26. What is the maximum lateral shift produced by a parallel sided

glass plate of thickness t ?

Watch Video Solution

27. If  are the absolute refractive indices of three

media then  = ________ [Fill in blank].

View Text Solution

μa, μb and μc

aμ × bμ _ (c)

https://dl.doubtnut.com/l/_VkBahAyJuJpr
https://dl.doubtnut.com/l/_DdPQNYhQ7oPp
https://dl.doubtnut.com/l/_pgh8Q738ZfNA


28. A bird descends vertically downwards in the direction of a pond

during its �ight. To a �sh which is under water and directly below

the bird, what will be the apparent position of the bird?

View Text Solution

29. An object lying inside a pond is viewed by a man from above (air)

along horizontal plane. Now if the man moves away from the object

keeping his along the same horizontal plane, how will the apparent

depth of the object change?

View Text Solution

30. A transparent cube of glass of refractive index  and thickness t

is placed on a spot of ink drawn on a white paper, When the spot is

μ

https://dl.doubtnut.com/l/_CMNAqUjjZNmX
https://dl.doubtnut.com/l/_8ieDVVldziV7
https://dl.doubtnut.com/l/_cbOzJiWXGmzX


viewed from above (air) normally, the spot appears to shift through

a distance of t towards the observer. What is the value of  t ?

Watch Video Solution

Δ Δ

31. When a man stands inside a shallow pond the depth of water at

that place appears _________ and the depth of other places appear

comparatively ________ [Fill in blank].

View Text Solution

32. If a completely transparent object has to be made totally

invisible in vacuum, what should be the value of its refractive index?

Watch Video Solution

https://dl.doubtnut.com/l/_cbOzJiWXGmzX
https://dl.doubtnut.com/l/_etwoyDip4B5a
https://dl.doubtnut.com/l/_EHpNd1ntvkCf


33. Multiple images are formed in a thick mirror. Which image looks

brightest?

View Text Solution

34. What is the critical angle of light when passing from water to

air? 

Watch Video Solution

(μof water = )
4
3

35. For which colour of light is the critical angle between glass and

air minimum?

Watch Video Solution

https://dl.doubtnut.com/l/_Ah3LHZV2rTUy
https://dl.doubtnut.com/l/_2YxQVBsldYJy
https://dl.doubtnut.com/l/_6YmOwXYw1vmg


36. For which colour of light is the critical angle between glass and

air minimum?

Watch Video Solution

37. What are the factors of light which are responsible for creating

mirage?

Watch Video Solution

38. In which direction do we have to look to see the setting sun if we

are under water? 

Watch Video Solution

(μw = 1.33)

https://dl.doubtnut.com/l/_HwneadG7v0QH
https://dl.doubtnut.com/l/_gg2ApuWvzpRA
https://dl.doubtnut.com/l/_yArZWIHcRC6y


39. From sunrise to sunset, the sun subtends an angle of  to

our eyes. What will be the value of this angle to an observe under

water?

View Text Solution

180∘

40. Critical angle of which pair of medium is lesser - air and water or

air and diamond?

Watch Video Solution

41. Light passes through an optical �bre following which phyical

phenomenon?

Watch Video Solution

https://dl.doubtnut.com/l/_P3J8eZZX6pQ3
https://dl.doubtnut.com/l/_8H0JZ6V7Wtyd
https://dl.doubtnut.com/l/_300ySLFP3n0g


42. If a ray of light moves from a _______ medium to a _________

medium, total internal re�ection does not take place [Fill in the

blank].

Watch Video Solution

43. What is the approximate value of the refractive index of

diamond?

Watch Video Solution

44. What kind of image is formed in a desert by the formation of

mirage?

Watch Video Solution

https://dl.doubtnut.com/l/_DbYMomFWkX0F
https://dl.doubtnut.com/l/_dXb9USU74hU1
https://dl.doubtnut.com/l/_WEIwma3ynFTo


45. Does critical angle depend on colour of light?

Watch Video Solution

46. The angular altitude at which we see a star is not its actual

angular altitude' - is the statement true of false?

Watch Video Solution

47. We see the sun a few minutes _________ sunset or _________ sunrise

[Fill in the blank].

View Text Solution

48. The sun appears to be elliptical during sunset. What is the

reason behind it?

https://dl.doubtnut.com/l/_xF8C0TtAmUgQ
https://dl.doubtnut.com/l/_vwzJ6oDUaXbo
https://dl.doubtnut.com/l/_rs8LPZku9TBg
https://dl.doubtnut.com/l/_Fb7yAJFvtxA6


View Text Solution

49. Under what condition the angle of deviation of a refracted ray

through a prism will be minimum? '

Watch Video Solution

50. If the medium surrounding the four faces of a prism is denser

than the material of the prism, then in which direction will the light

rays bend when emerging from the prism?

Watch Video Solution

51. How can an inverted image be made erect by using a total

re�ecting prism?

Watch Video Solution

https://dl.doubtnut.com/l/_Fb7yAJFvtxA6
https://dl.doubtnut.com/l/_UHXFZWOOOGh4
https://dl.doubtnut.com/l/_FCaobZYmlpbz
https://dl.doubtnut.com/l/_LzWSjTWGqTot


52. When light travels from a rarer medium to a prism which is a

denser medium, light ray bends towards the base of the prism. Is the

statement true of false?

Watch Video Solution

53. At the position of minimum deviation what is the nature of the

path of a light - ray through a prism?

Watch Video Solution

54. For a thin prism on what factor does the magnitude of angle of

deviation of light rays depend?

Watch Video Solution

https://dl.doubtnut.com/l/_LzWSjTWGqTot
https://dl.doubtnut.com/l/_EDRJvGaoZqza
https://dl.doubtnut.com/l/_VU6B96X8TkbK
https://dl.doubtnut.com/l/_6ROtmDIoqhSO
https://dl.doubtnut.com/l/_lRjmFJ2xHtLh


Exercise Short Answer Type Question 1

55. What will be the angel of deviation of a ray of light incident

normally on any smaller side of a total re�ecting prism?

Watch Video Solution

1. What is the basic cause of refraction of light?

Watch Video Solution

2. Does refraction of light mean a change in the deviation of light

propagation? If not, then what does refractive exactly mean?

Watch Video Solution

3. Show that aμb = .
1

bμa

https://dl.doubtnut.com/l/_lRjmFJ2xHtLh
https://dl.doubtnut.com/l/_Gtg7jXTJXKHH
https://dl.doubtnut.com/l/_4OQXAHrb4oNW
https://dl.doubtnut.com/l/_uudqSKfedkqz


Watch Video Solution

4. Refractive index of water is 1.33' - What if the meaning of the

statement?

Watch Video Solution

5. A 10 cm long �sh lies horizontally at a depth of 4 cm under water.

If observed from air above water how long will the �sh appear to be?

Watch Video Solution

6. When light rays pass from medium I to medium j then refractive

index of medium j with respect to medium I is expressed as .

Therefore what will be the product of ?

Watch Video Solution

iμj

2μ1, 3μ2 and 4μ3

https://dl.doubtnut.com/l/_uudqSKfedkqz
https://dl.doubtnut.com/l/_3BRZ8PafKw3P
https://dl.doubtnut.com/l/_0tHdObX7WeBh
https://dl.doubtnut.com/l/_SBqJrl8DnMxn


7. The critical angle of water is  - explain the statement.

Watch Video Solution

49∘

8. What do you mean by the statement that refractive index of glass

is 1.5?

Watch Video Solution

9. What is the ratio of velocities of two light waves travelling in

vacuum and having wavelengths 4000 Å and 8000 Å?

Watch Video Solution

https://dl.doubtnut.com/l/_SBqJrl8DnMxn
https://dl.doubtnut.com/l/_6fUn17O8C4La
https://dl.doubtnut.com/l/_ZMHC00eyxY0h
https://dl.doubtnut.com/l/_Sw645ratUaUY


10. Which of the two parts of an optical �bre has a higher value of

refractive index?

Watch Video Solution

11. What do you understand by the term 'superior mirage' ?

Watch Video Solution

12. What do you understand by the term 'inferior mirage'?

Watch Video Solution

13. Mention two situations in which Snell's law of refraction fails.

Watch Video Solution

https://dl.doubtnut.com/l/_YaiitKkSRORq
https://dl.doubtnut.com/l/_sI3mnSm5XymH
https://dl.doubtnut.com/l/_6QoOczhESuol
https://dl.doubtnut.com/l/_QH3PG7d9RzZn


14. Why does a diamond sparkle with great brilliance? 

Or, Why does a diamond cut in the same fashion shine more brightly

than a piece of glass?

Watch Video Solution

15. Monochromatic light is refracted from air into glass of refractive

index . Find the ratio of wavelength of the incident and refracted

light.

Watch Video Solution

μ

16. Is critical angle for a given interface greater for red light or for

blue light?

Watch Video Solution

https://dl.doubtnut.com/l/_zCbuVSrqcWQx
https://dl.doubtnut.com/l/_Z1aiMgXudrxs
https://dl.doubtnut.com/l/_ksYAXIbU8FyO


Exercise Short Answe Type Question Ii

1. Why does a vessel �lled with water appear comparatively shallow

when it is viewed from above?

Watch Video Solution

2. A ray of light is refracted from medium 1 to medium 2. Show that

the ratio of the sine of the angle of incidence and the sine of the

angle of refraction is equal to the ratio of velocity of light in medium

1 and that in medium 2.

Watch Video Solution

3. A light ray travels from vacuum into a medium of refractive index

 . If angle of incidence is twice the angle of refraction then

calculate the angle of incidence.

μ

https://dl.doubtnut.com/l/_tVkq971qsCLB
https://dl.doubtnut.com/l/_Cwph5GW15iub
https://dl.doubtnut.com/l/_BfIiFt2VCgxp


Watch Video Solution

4. Why is a glass rod not visible when it is immersed in glycerine?

Watch Video Solution

5. When a rectangular glass slab is kept on a few letter of di�erent

colours, the letter of violet colour appears to be raised more. What

is the reason behind it?

Watch Video Solution

6. What sort of arrangement is to be taken so that an object will not

be visible even in the presence of light?

Watch Video Solution

https://dl.doubtnut.com/l/_BfIiFt2VCgxp
https://dl.doubtnut.com/l/_8jWGkQourlcA
https://dl.doubtnut.com/l/_LM5u7gCL57AS
https://dl.doubtnut.com/l/_LF9o7V4WiOCB
https://dl.doubtnut.com/l/_PuSpkMfjanHA


7. Show that for an object lying under a parallel glass slab, the

apparent displacement of its image in the observer's direction does

not depend on the position of the object.

Watch Video Solution

8. Stars, especially near the horizon, twinkle, but not the planets -

explain the reason.

Watch Video Solution

9. Why do we see the sun sometime before sunrise and sometime

after sunset?

Watch Video Solution

https://dl.doubtnut.com/l/_PuSpkMfjanHA
https://dl.doubtnut.com/l/_YgTHB7Scjfpq
https://dl.doubtnut.com/l/_2kJsHcieliqn


10. If an empty test tube is immersed obliquely in water the

immersed portion appears shining - explain why.

Watch Video Solution

11. a red ray and a violet ray are incident simultaneously on a glass

slab. It is seen that the red ray is refracted but the violet ray is

re�ected. Explain the reason.

Watch Video Solution

12. The sun subtends an angle of  to our eyes form sunrise to

sunset. But to the eyes of a �sh this angle is  - explain.

Watch Video Solution

180∘

98∘

https://dl.doubtnut.com/l/_qR2vVPO2RQNf
https://dl.doubtnut.com/l/_3md1pKyiiJ6U
https://dl.doubtnut.com/l/_ZP5Pur5T82nv


13. There is air above water. Total internal re�ection may take place

for a ray of light passing from water to air. If a glass slab is placed

above water, is it possible for a ray to be totally re�ected? Where will

the total internal re�ection take place?

Watch Video Solution

14. Why does the crack of a glass window shine?

Watch Video Solution

15. Why will not the total internal re�ection take place if light travels

from a rarer medium to a denser medium?

Watch Video Solution

https://dl.doubtnut.com/l/_GM6tfBj292Tx
https://dl.doubtnut.com/l/_zZtCC5t5JwQm
https://dl.doubtnut.com/l/_soGUI1w69jUb


16. Why is total internal re�ection called total?

Watch Video Solution

17. Why does a metal ball coated with lamp - black appear shining

when it is immersed in water?

Watch Video Solution

18. For the �sh under water, the water surface appears like a huge

mirror with a hole at its centre - explain. Establish the relation

between depth of the �sh in water and the radius of the circular

hole. '

Watch Video Solution

https://dl.doubtnut.com/l/_RLjBvhAloomw
https://dl.doubtnut.com/l/_SUBqQuD9IKMx
https://dl.doubtnut.com/l/_sNjG2WuYUIFO


Problem Set I

19. A ray of light is incident on a prism of refractive index  and

angle A at the angle of incidence  and emerges at the angle . If

the ray is incident on the prism at the angle , calculate the

deviation of the ray.

Watch Video Solution

μ

i1 i2

i2

20. A light ray is incident on one refraction face of a prism, of

refractive angle A, at an angle of incidence, I and emerges from the

opposite face, normally. If refractive index of the material of the

prism be  what will be the value of the angle of incidence?

Watch Video Solution

μ

https://dl.doubtnut.com/l/_WTM8U9GwETD5
https://dl.doubtnut.com/l/_V1IOw8Onmd7y


1. If the refractive index of water is  and the velocity of light in

vacuum is  , how much time will light take to travel a

distance of 900 m in water? '

Watch Video Solution

4
3

3 × 108m ⋅ s− 1

2. The velocity of light in glass  It is

seen that velocity of light in a particular liquid is  .

What is the refractive index of the liquid with respect to air?

Watch Video Solution

(aμg = 1.5)is2 × 108m ⋅ s− 1

2.5 × 108m ⋅ s− 1

3. Light travels with a velocity of  in air and is then

incident on another medium making an angle  and emerges out

at an angle of  . What is the velocity of light in the medium?

Watch Video Solution

3 × 108m ⋅ s− 1

45∘

30∘

https://dl.doubtnut.com/l/_MomBq2Dk6Ktl
https://dl.doubtnut.com/l/_UW5x923NAWXZ
https://dl.doubtnut.com/l/_gBxgsraxjiyz


4. The wavelength of a monochromatic light is 4200 Å in air. What

will be its wavelength when passing through water ?

Watch Video Solution

(μω = )
4
3

5. A monochromatic light of frequency  Hz travels from

vacuum to a medium of refraction index 1.5. What will be the

wavelength of light in that medium?

Watch Video Solution

5 × 1014

6. A ray of light is incident at an angle of incidents  on a

transparent glass slab. The angle between the re�ected ray and the

refracted ray is . What is the refractive index of the slab?

Watch Video Solution

60∘

90∘

https://dl.doubtnut.com/l/_gBxgsraxjiyz
https://dl.doubtnut.com/l/_34UYd7RIwKZu
https://dl.doubtnut.com/l/_GYuqohUUhOaF
https://dl.doubtnut.com/l/_j1rNh3aIdwP4


7. A rectangular glass slab is placed at the bottom of vessel �lled

with water. A ray is incident at an angle of incidence  on the

surface of water and on being refracted through water becomes

incident on the glass slab. What is the angle of refraction in the

glass slab? Refractive indices of water and glass are 

respectively. 

View Text Solution

50∘

and
4
3

3

2

[sin 50∘ = 0.766, sin 30∘ 43' = 0.5108]

8. A ray of light enters a rectangular glass block and is incident on

the lower face of the block. Angle of incidence is . Part of the ray

is re�ected inside it and the rest emerges out of the block. Refractive

index of glass is 1.5. What is the angle between the emergent ray

and the re�ected ray? 

Watch Video Solution

30∘

[sin 48∘ = 0.75]

https://dl.doubtnut.com/l/_ZBlPiHVN3eO1
https://dl.doubtnut.com/l/_r6mBUskhdu9F
https://dl.doubtnut.com/l/_QTCWihQUYbfq


9. The thickness of a glass slab  is 10 cm. A ray of light is

incident at an angle of  on a face of the slab and it emerge from

the other face. Calculate the lateral displacement of the ray.

Watch Video Solution

(μ = 1.5)

60∘

10. A man observe a �sh at a depth of 6 cm from the surface of water

in a pond. To hunt the �sh, at what depth will he have to through

the spear? Refractive index of water = .

Watch Video Solution

4

3

11. A swimmer is 12 m below the water surface. 18 cm above the water

surface, right above the swimmer's eye, three is a bird. Refractive

index of water is . Calculate the apparent height of the bird from

water surface as seen by the swimmer.

Watch Video Solution

4

3

https://dl.doubtnut.com/l/_QTCWihQUYbfq
https://dl.doubtnut.com/l/_ufyF7fSZeBAi
https://dl.doubtnut.com/l/_hQbxe7PZEzth


12. An ink dot on a sheet of paper is viewed from above a distance of

50 cm. By what distance would the ink dot appear to be raised if it is

viewed through a glass slab of thickness 15 cm held parallel to the

appear? Given refractive index of glass = 1.5.

Watch Video Solution

13. Refractive index of glass is 1.5 and that of water is 1.33. will total

internal re�ection takes place what will be the critical angle?

Watch Video Solution

14. A transparent liquid of refractive index  is poured in a beaker.

Above it an oil of refractive index  is poured . What is the critical

angle between the two oils?

W t h Vid S l ti

√3

3
2

https://dl.doubtnut.com/l/_hQbxe7PZEzth
https://dl.doubtnut.com/l/_p4fFFJBvfhaP
https://dl.doubtnut.com/l/_w4PUh2eNr2Yo
https://dl.doubtnut.com/l/_fOECN8XpkWsh


Watch Video Solution

15. The critical angle of a glass slab in air is . What will be the

critical angle if the slab is placed in a medium of refractive index 

Watch Video Solution

30∘

√2

16. The critical angle of a ray of light incident at the surface of

separation of two immscible liquids is  . If the refractive index

of a liquid is 1.4 and velocity of light in vacuum is ,

calculate the probable two values of light in the other liquid.

Watch Video Solution

64∘ 48'

3 × 1010cm ⋅ s− 1

17. Two transparent media A and B are adjacent to each other.

Velocity of light in medium A is  and in medium B it

is . If ray of light under goes total internal

2 × 108m ⋅ s− 1

2.5 × 108m ⋅ s− 1

https://dl.doubtnut.com/l/_fOECN8XpkWsh
https://dl.doubtnut.com/l/_NgLR5eVk7uhk
https://dl.doubtnut.com/l/_2JjPgGlgCwLb
https://dl.doubtnut.com/l/_QJxnNYxjvlT1


re�ection when travelling from A to B then what is the critical angle

for the pair of media?

Watch Video Solution

18. A light ray is incident on a rarer medium from a denser medium.

The velocity of light in rarer medium is double its value in denser

medium. For total internal re�ection what should be the value of the

critical angle?

Watch Video Solution

19. What is the semi-vertical angle of the cone through which a man,

12 cm under water, can see the sky?

Watch Video Solution

https://dl.doubtnut.com/l/_QJxnNYxjvlT1
https://dl.doubtnut.com/l/_WOgk67T6GxZ4
https://dl.doubtnut.com/l/_f8lePCvIaNhm


20. The angle of a prism is  and minimum angle of deviation is 

. Calculate the refractive index of the prism.

Watch Video Solution

60∘

48∘ 30'

21. A monochromatic ray of light is incident normally on a refracting

face of a prism of angle  . If the refractive index of the material of

the prism is 1.5 , calculate the angle of emergence and the angle of

deviation. 

Watch Video Solution

30∘

[sin 48.6∘ = 0.75]

22. What should be the angle of prism of refractive index 1.6 so that

a ray incident at an angle  will have minimum deviation? 

Watch Video Solution

40∘

[sin 23∘ 42' = 0.4019]

https://dl.doubtnut.com/l/_OdCOoOFWB75E
https://dl.doubtnut.com/l/_6ZpjcRuMQpJS
https://dl.doubtnut.com/l/_4rnSVkcFYsWw


23. A glass prism of refractive index 1.5 is immersed in water of

refractive index 1.33. In this condition what should be the limiting

angle of the prism for no emergent ray?

Watch Video Solution

24. The angle of minimum deviation is  for a prism with refractive

angle  . If velocity of light in vacuum is  then

what is its velocity in the prism?

Watch Video Solution

30∘

60∘ 3 × 108m ⋅ s− 1

25. For green light the refractive index of prism, of refractive angle

 , is 1.5. What will be the value of the minimum angle of deviation

of a green light?

Watch Video Solution

5∘

https://dl.doubtnut.com/l/_4rnSVkcFYsWw
https://dl.doubtnut.com/l/_eTcg7HmOTUDD
https://dl.doubtnut.com/l/_IrZdKy8Zgkxq
https://dl.doubtnut.com/l/_9418YGNCTNGS


Problem Set Ii

1. The length of the side of a transparent cube is 18 cm . Inside the

cube there is an air bubble. If it is seen from one face of the cube,

the depth of the bubble is 2 cm and if it is seen from the opposite

face the depth is 10 cm. What is the refractive index of the cube and

what is the distance of the bubble from the �rst face?

Watch Video Solution

2. A tank's depth is 2d and the apparent depth of the liquid in the

tank is  its actual depth. What is the refractive index of the

liquid with respect to air?

Watch Video Solution

60 %

https://dl.doubtnut.com/l/_9418YGNCTNGS
https://dl.doubtnut.com/l/_f1PJjKqlsJBQ
https://dl.doubtnut.com/l/_n39n97zE490C
https://dl.doubtnut.com/l/_pWwH51Wth0iE


3. A ray of light is incident on a transparent block of refractive index

1.62. If the re�ected ray and refracted ray are perpendicular to each

other, what is the value of the angle of incidence?

Watch Video Solution

4. The height of a vessel is 15 cm . Liquid is poured into the vessel

such that the surface of the liquid remains 5 cm below the vessel's

top. On seeing from above the depth of the liquid appears to be

half. Calculate the refractive index of the liquid.

Watch Video Solution

5. The length of a �sh is 12 cm. The �sh is advancing forward to the

front glass face of an aquarium. When the �sh is at a distance of 36

cm from the face, what will be the apparent length of the �sh if it is

https://dl.doubtnut.com/l/_pWwH51Wth0iE
https://dl.doubtnut.com/l/_26J05CcS5XXl
https://dl.doubtnut.com/l/_8KCr9XYr2f7h


viewed through the glass face? 

Refractive index of water relative to air = .

View Text Solution

4
3

6. There is a mark at the base of an empty beaker. The mark is

focussed with the help of a microscope from above. If turpentine oil

of 4 cm height is poured in the beaker, the microscope is to raised

by 1.28 cm upwards, to focus the mark. 

Determine the refractive index of the turpentine oil.

Watch Video Solution

7. A hemisphere of radius 4 cm is placed centrally on cross mark.

When it is viewed directly from above what will be the position of

the image for the two following cases: (i) when the plane surface of

https://dl.doubtnut.com/l/_8KCr9XYr2f7h
https://dl.doubtnut.com/l/_Tyv8XpKtAIu8
https://dl.doubtnut.com/l/_6Lqr4TvFsKEK


the hemisphere is in contact with the cross mark, (ii) when the

curved surface is in contact with the cross mark?

View Text Solution

8. A rectangular block of thickness 10 cm and refractive index 1.5 is

placed on a small coin. A beaker is placed on the block and water

(mu = (4)/(3))` of height 10 cm poured in the beaker. What will be the

apparent position of the coin when viewed normally, from above?

Watch Video Solution

9. A microscope is focussed on a point at the base of an empty

vessel. Now water  is poured in it up to a height of 4 cm.

Next a light oil  is placed on water up to a height of 2 cm.

The oil does not mix with water. In this condition by how much

should the microscope be raised to focus the particular point?

(μ = )
4
3

(μ = )
4
3

https://dl.doubtnut.com/l/_6Lqr4TvFsKEK
https://dl.doubtnut.com/l/_V14z0YjF9IGH
https://dl.doubtnut.com/l/_QolN80KbmBgg


Watch Video Solution

10. A part of straight stick is immersed in water in an inclined way.

When the immersed portion is viewed normally from the air above, it

appears to be inclined at an angle of  with the surface of water.

Calculate the actual angle of the stick with the surface of water.

Refractive index of water = . " " 

View Text Solution

30∘

4

3
[tan 37.6∘ = 0.77]

11. A glass is �lled with water up to 12.5 cm. The apparent depth of an

object lying at the bottom of the glass is measured by a microscope

to be 9.4 cm. Calculate the refractive index of water. If water is

replaced by a liquid of refractive index 1.63 up to the same height, by

what distance would the microscope has to be moved to focus the

object again?

Watch Video Solution

https://dl.doubtnut.com/l/_QolN80KbmBgg
https://dl.doubtnut.com/l/_wz3QDBlnXQzR
https://dl.doubtnut.com/l/_3J98rq2Lco1p


12. A glass if �lled with water up to 12.5 cm. The apparent depth of an

needle lying at the bottom of the tank is measured by microscope to

be 9.3 cm. What is the refractive index of water? If water is replaced

by a liquid of refractive index 1.6 up to the same height, by what

distance would the microscope have to be moved to focus on the

needle again?

Watch Video Solution

13. A small electric lamp is placed at a depth of 46 cm inside a tank

full of water. (i) Calculate the area on the surface of water through

which light will be emitted. (ii) what is the maximum distance an

emergent ray will travel before emerging from the surface of water?

View Text Solution

[μ  of water = 1.3, sin 50.3∘ = 0.7694 and tan 50.3∘ = 1.205]

https://dl.doubtnut.com/l/_3J98rq2Lco1p
https://dl.doubtnut.com/l/_XuhcFB9IXqzR
https://dl.doubtnut.com/l/_f2FrLRO2Ge95


14. A luminous point source is placed at a depth of 30 cm in a source

containing a liquid of refractive index 1.25. From the source light

rays are being emitted in all directions. The rays which are refracted

from the upper surface of the liquid form a circle. Calculate the

radius of the circle.

Watch Video Solution

15. A source of light is placed at the bottom of a tank �lled with

water up to the height of 80 cm. Calculate the area at the surface of

water through which light rays will be emitted. Refractive index of

water = 1.33.

Watch Video Solution

https://dl.doubtnut.com/l/_f2FrLRO2Ge95
https://dl.doubtnut.com/l/_pyrReFFdnRpG
https://dl.doubtnut.com/l/_TzZ8qlgmOiqe


Hots Numerical Problems

16. wavelength of light in a medium is 4000 Å and that in another

medium is 6000 Å . What will be the critical angle if light ray moves

from �rst medium to second medium?

Watch Video Solution

17. Light ray passes through an equilateral prism  such

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

th of the angle of deviation. Calculate the angle of deviation.

Watch Video Solution

(μ = 1.5)

3

4

1. A ray of light from air is incident on a sphere of refractive index

. If the angle of incidence is  , calculate the angle between the√3 60∘

https://dl.doubtnut.com/l/_XpLhb1fXCpIh
https://dl.doubtnut.com/l/_yp6S93axvdmB
https://dl.doubtnut.com/l/_h0iVgN1lIOn5


incident ray and the emergent ray with the help of a diagram.

Watch Video Solution

2. An object is placed at a distance of 21 cm from a concave mirror of

radius of curvature 10 cm. Now a glass slab of thickness 3 cm and

refractive index 1.5 is placed between the object and the mirror.

Determine the position of the �nal image. The distance of the nearer

face of the slab from the mirror is 1 cm.

View Text Solution

3. A concave mirror of focal length 8 cm is placed on a table with its

re�ecting face turned upwards. The mirror contains a little amount

of water inside it. At what distance from the pole of the mirror

should a point object be placed on the axis of the mirror so that the

object and its image coincide? Refractive index of water = 
4
3

https://dl.doubtnut.com/l/_h0iVgN1lIOn5
https://dl.doubtnut.com/l/_cFcCSLKu9nrw
https://dl.doubtnut.com/l/_5Cqs4OdTkZqg


View Text Solution

4. A small �sh is situated ft a depth of 6 ft in a tank and at a distance

of 4.5 at from the bank. A boy of height 5 ft is standing at a distance

of 8 ft from the bank. By what distance should the boy proceed

towards the bank so that his movement will be visible to the �sh?

Refractive index of water = .

View Text Solution

4

3

5. A ray of light is incident on a glass slab of thickness t and

refractive index  in such a way that the re�ected ray and the

refracted ray are at right angles to each other. Calculate the angle of

incidence and the lateral displacement of the emergent ray.

View Text Solution

μ

https://dl.doubtnut.com/l/_5Cqs4OdTkZqg
https://dl.doubtnut.com/l/_iHHNSfF0SjSw
https://dl.doubtnut.com/l/_MOwtNFBpA3pS


6. A swimming pool is �lled with water up to its brim. A swimmer

observes a source of light just over the edge of the pool looking

from a depth of 2 m in water and at a distance of 1.5 m from the

vertical wall of the pool. The source of the light is placed at a height

of 3 m from the ground and at a distance of 4 m from the edge of

the pool. Find the refractive index of water in the swimming pool.

View Text Solution

7. A ray of light is incident on a glass sphere and it makes an angle 

with the normal, and then it is refracted at an angle  . Calculate the

angle of deviation between the incident and emergent ray.

Watch Video Solution

α

β

https://dl.doubtnut.com/l/_GwdXRi6nJJEl
https://dl.doubtnut.com/l/_zMYtvTYUHN1r


8. A ball is dropped from a height of 20 cm above the water surface

of a lake. Refractive index of water = . A �sh situated below the

surface of water along the path of motion of the ball is observing

the ball. When the ball reaches a depth of 12.8cm from the surface of

water, then what will be the velocity of the ball relative to the �sh?

View Text Solution

4
3

9. There is a vessel containing a liquid of refractive index 1.4. A point

source of light is situated at a depth of 5 cm from the surface of the

liquid. An opaque disc �oats directly above the source of light. If

anyone looks downwards from any point on the surface of the liquid

and if the point source of light is not visible, what will be the

minimum radius of the disc?

View Text Solution

https://dl.doubtnut.com/l/_wsUKzNHh3cBx
https://dl.doubtnut.com/l/_8kOhti29csY5
https://dl.doubtnut.com/l/_O8RhnvOLghVG


10. A prism of refracting angle  makes an angular deviation of 

 between two rays having a di�erence of  in their angles of

incidence. Find the refractive index of the material of the prism.

View Text Solution

60∘

40∘ 11∘

11. A glass prism is immersed in a liquid of refractive index 1.4. If the

refractive index of glass is 1.6 , �nd the limiting angle of the prism

for emergence of ray through it.

Watch Video Solution

12. The refractive angle of a prism is 1.5. A ray of light is incident at

an angle of  on a face of the prism. What will be the limiting

angle of the prism for emergence of the ray from the other face.

View Text Solution

40∘

[sin 41∘ 19' = 0.6602' sin 25∘ 22' = 0.4284]

https://dl.doubtnut.com/l/_O8RhnvOLghVG
https://dl.doubtnut.com/l/_VpLrZbJRqOSO
https://dl.doubtnut.com/l/_1iXKvLGKVcDX


13. One refracting surface of an isosceles glass prism is coated with

mercury. A ray of light is incident normally on the other refracting

surface and is re�ected twice within the prism. Lastly the ray is

incident normally on the base of the prism and emerges from the

prism. Calculate the angles of the prism.

View Text Solution

14. If a ray of light passes through a prism symmetrically, calculate

the angle of incidence and the angle of deviation. Angle of the prism

= .

Watch Video Solution

80∘ , μ = 1.5, sin 40∘ = 0.6428, sin 74∘ 37' = 0.9642

15. A ray of light is emerged from a prism of refracting angle  . If

the angle of refraction in the �rst refracting surface is  , what is

70∘

28∘

https://dl.doubtnut.com/l/_1iXKvLGKVcDX
https://dl.doubtnut.com/l/_55JS3TmKPJA2
https://dl.doubtnut.com/l/_oa3MDkjs4d9Z
https://dl.doubtnut.com/l/_M6jDaQV6Z2Mt


the angle of incidence at the second face?

Watch Video Solution

16. The refracting angle of a prism is  and the refractive index of

the material of the prism is 1.6. What should be the minimum angle

of deviation of a ray on a face of the prism so that no internal

re�ection of the ray takes place on the second face at the time of

emergence.

View Text Solution

45∘

17. A right angled prism is immersed in water. When a ray of light is

incident normally on a side adjacent to the right angle, the ray is

totally re�ected from the face opposite to the right angle and

emerges through the other adjacent side of the right angle. But if

the ray is incident normally on the face opposite to the right angle

https://dl.doubtnut.com/l/_M6jDaQV6Z2Mt
https://dl.doubtnut.com/l/_2NGkf1N5Aob5
https://dl.doubtnut.com/l/_N25dy4We9Yxi


and no internal re�ection takes place. If the other two angles of the

prism are  respectively what is the range of the value

of the refractive index of the material of the prism? Refractive index

of water in vacuum = 1.33

View Text Solution

60∘ and 30∘

18. A ray of light is incident normally on a face of the prism of

refracting angle  and refractive index . Calculate the angle of

deviation in degree.

Watch Video Solution

30∘ √2

19. n transparent slabs are arranged one on top of each other. The

refractive indices of the material of the slabs are 

and the thickness are . An image is formed at a

particular position when a point object is seen perpendicularly

μ1, μ2, μ3 ⋆ , μn

t1, t2, t3, ⋆ tn

https://dl.doubtnut.com/l/_N25dy4We9Yxi
https://dl.doubtnut.com/l/_6DiXle0CeTlF
https://dl.doubtnut.com/l/_6U5zLUuWmuEg


Entrance Corner

through this combination of slabs. If the image is formed at the

same position when seen through a single glass slab instead of the

combination of slabs, what is the equivalent refractive index of the

new glass slab?

View Text Solution

20. An object having a distance of 21 cm is placed away from the

concave mirror of radius of curvature 10 cm. A glass slab of refractive

index 1.5 is placed perpendicular to the principle axis. Thickness of

the glass plate is 3 cm. Find out the �nal position of the image.

Distance of the nearer end of the glass slab from the mirror is 1 cm.

View Text Solution

https://dl.doubtnut.com/l/_6U5zLUuWmuEg
https://dl.doubtnut.com/l/_E7BEFn76k8rK


1. Statement I : Greater is the refractive index of a medium or denser

the medium, lesser is the velocity of light in that 

Statement II : Refractive index is inversely proportional to velocity.

A. Statement I is true, statement II is true, statement II is a

correct explanation for statement I.

B. Statement I is true, statement II is true, statement II is not a

correct explanation for statement I.

C. Statement I is true, statement II is false.

D. Statement I is false, statement II is true. '

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_6rN3WKKAfl7a


2. Statement I : Critical angle of the light passing from glass to air is

minimum for violet colour. 

Statement II : The wavelength of violet light is greater than the light

of other colours.

A. Statement I is true, statement II is true, statement II is a

correct explanation for statement I.

B. Statement I is true, statement II is true, statement II is not a

correct explanation for statement I.

C. Statement I is true, statement II is false.

D. Statement I is false, statement II is true. '

Answer: C

Watch Video Solution

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


3. Statement I : The twinkling of star is due to re�ection of light. 

Statement II : The velocity of light changes while going from one

medium to the other.

A. Statement I is true, statement II is true, statement II is a

correct explanation for statement I.

B. Statement I is true, statement II is true, statement II is not a

correct explanation for statement I.

C. Statement I is true, statement II is false.

D. Statement I is false, statement II is true. '

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_fCVcx6DPuU3V


4. Statement I : Relative refractive index of a medium can be less

than unity. 

Statement II : The angle of incidence is equal to the angle of

refraction.

A. Statement I is true, statement II is true, statement II is a

correct explanation for statement I.

B. Statement I is true, statement II is true, statement II is not a

correct explanation for statement I.

C. Statement I is true, statement II is false.

D. Statement I is false, statement II is true. '

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_BLIk1rM5roTI


5. Statement I : When a ray of light enters glass from air, is frequency

changes. 

Statement II : The velocity of light in glass is less than that in air.

A. Statement I is true, statement II is true, statement II is a

correct explanation for statement I.

B. Statement I is true, statement II is true, statement II is not a

correct explanation for statement I.

C. Statement I is true, statement II is false.

D. Statement I is false, statement II is true. '

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_9fC7UUW8lqfZ


6. Statement I : Refractive index of a medium is inversely

proportional to temperature. 

Statement II : Refractive index is directly proportional to the density

of the medium.

A. Statement I is true, statement II is true, statement II is a

correct explanation for statement I.

B. Statement I is true, statement II is true, statement II is not a

correct explanation for statement I.

C. Statement I is true, statement II is false.

D. Statement I is false, statement II is true. '

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_RQMsgE7MBYb6


7. Statement I : The velocity of light rays of di�erent colours is the

same. But the velocity of the light rays are di�erent for any other

medium. 

If v = velocity of light in the respective medium c = velocity of light in

vacuum,  = refractive index, then .  

Statement II :  is di�erent for di�erent media.

A. Statement I is true, statement II is true, statement II is a

correct explanation for statement I.

B. Statement I is true, statement II is true, statement II is not a

correct explanation for statement I.

C. Statement I is true, statement II is false.

D. Statement I is false, statement II is true. '

Answer: A

Watch Video Solution

μ v =
c

μ

μ

https://dl.doubtnut.com/l/_utjobC3CjB9k


8. Statement I : The images formed by total internal re�ections are

much brighter than those formed by lenses. 

Statement II : There is no loss of intensity during total internal

re�ection.

A. Statement I is true, statement II is true, statement II is a

correct explanation for statement I.

B. Statement I is true, statement II is true, statement II is not a

correct explanation for statement I.

C. Statement I is true, statement II is false.

D. Statement I is false, statement II is true. '

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_utjobC3CjB9k
https://dl.doubtnut.com/l/_EXmLdW7yQreJ


Multiple Correct Answer Type

1. A monochromatic beam of light of wavelength  and frequency f

travelling in vacuum enters a diamond of refractive index 2.4 . Then

A. its wavelength will reduce to 

B. its wavelength will increase to 

C. its frequency will reduce to 

D. its velocity will reduce to 

Answer: A::D

Watch Video Solution

λ

λ

2.4

2.4λ

f

2.4

c

2.4

2. A ray of light travelling in a transparent medium falls on a surface

separating the medium from air at an angle of incidence of . The

ray undergoes total internal re�ection. If  is the refractive index of

45∘

μ

https://dl.doubtnut.com/l/_7TLkDXyWQWUt
https://dl.doubtnut.com/l/_e3xmuckVTd3G


the medium with respect to air, select the possible values (s) of 

from the following

A. 1.3

B. 1.4

C. 1.5

D. 1.6

Answer: C::D

Watch Video Solution

μ

3. For a light ray passing through a given prism

A. if the angle of incidence is increased, the deviation increases

B. if the angle of incidence is decreased, the deviation increases

https://dl.doubtnut.com/l/_e3xmuckVTd3G
https://dl.doubtnut.com/l/_wiOtoRbcklyt


C. if the angle of incidence is either increased or decreased from

a certain value, the deviation increases

D. the angle of minimum deviation is directly proportional to the

angle of the prism, if the prism is thin

Answer: A::C

Watch Video Solution

4. A bird �ies down vertically towards a water surface. To a �sh inside

the water, vertically below the bird, the bird will appear to

A. be farther away than its actual distance

B. be closer than its actual speed

C. move faster than its actual speed

D. move slower than its actual speed

https://dl.doubtnut.com/l/_wiOtoRbcklyt
https://dl.doubtnut.com/l/_IrKqe5UJlT5x


Answer: A::C::D

View Text Solution

5. Refractive index of the material of an equilateral prism is  .

A. For a ray of light, minimum angle of deviation is 

B. For a ray of light, minimum angle of deviation is 

C. At  angle of incidence, deviation of a ray becomes

minimum

D. At  angle of incidence, deviation of a ray becomes

minimum

Answer: C::D

Watch Video Solution

√2

30∘

45∘

45∘

60∘

https://dl.doubtnut.com/l/_IrKqe5UJlT5x
https://dl.doubtnut.com/l/_XYtWhktZGebX
https://dl.doubtnut.com/l/_mx3syxjz8sCj


6. In vacuum, speed of light is , frequency is  and wavelength is 

. When a ray travels from one medium to another, the above

physical quantities become v,n and  respectively.  is refractive

index of the medium. Which of the following statements are correct?

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

v0 n0

λ0

λ μ

n =
n0

μ

λ =
λ0

μ

v =
v0

μ

n = n0

7. The refractive indices of three media 1,2 and 3 and 

respectively . Which of the following statements are

correct?

μ1, μ2 and μ3

(μ1 > μ2 > μ3)

https://dl.doubtnut.com/l/_mx3syxjz8sCj
https://dl.doubtnut.com/l/_uyTjAuJtNQBD


A. Total internal re�ection of light ray takes place when it travels

from medium 3 to 1

B. The value of critical angle for refractive of light when it travels

from medium 1 to 2 is less than that when it travels from

medium 1 to 3

C. The value of critical angle for refraction of light when it travels

from medium 1 to 2 is more than that when it travels from

medium 1 to 3

D. The possibility of total internal re�ection is more when light

ray travels from medium 1 to 3 than when it travels from

medium 1 to 2

Answer: B::C::D

Watch Video Solution

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


Comprehension Type

1. A monochromatic ray of light in incident normally on a refracting

face of a prism of angle  . The refractive index of the material of

the prism 1.5 . 

The angle of emergence will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

30∘

32.5∘

20.6∘

48.6∘

18.6∘

2. The angle of deviation will be

https://dl.doubtnut.com/l/_Yu8dVkTeulNh
https://dl.doubtnut.com/l/_sQaPZ4hu0FMD


A. 

B. 

C. 

D. 

Answer: D

View Text Solution

32.5∘

20.6∘

48.6∘

18.6∘

3. The refractive index of the material of a prism is  and the

refracting angle is   

The angle of minimum deviation of the refracted ray by the prism is

A. 

B. 

C. 

√
3

2

90∘

30∘

35∘

40∘

https://dl.doubtnut.com/l/_sQaPZ4hu0FMD
https://dl.doubtnut.com/l/_RPkBPr21SO9p


D. 

Answer: A

Watch Video Solution

45∘

4. The corresponding angle of incidence is

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

30∘

35∘

40∘

60∘

https://dl.doubtnut.com/l/_RPkBPr21SO9p
https://dl.doubtnut.com/l/_eVcdanyTN4n0


Integer Answer Type

5. The limiting angle of incidence for emergent ray is

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

30∘

45∘

50∘

60∘

1. There is a small pin on a table. The pin is viewed from 50 cm above

it. Now without disturbing the pin, a glass slab of 15 cm thickness is

held above the pin, parallel to the table top. If the refractive index of

https://dl.doubtnut.com/l/_SBiFjH95FHWQ
https://dl.doubtnut.com/l/_g6Pippd8xNzI


glass is 1.5 , calculate the height (in cm) at which (from the pin) the

image of the pin is formed.

Watch Video Solution

2. There is a point object at the centre of a glass sphere of diameter

12 cm and refractive index 1.5 . Calculate the distance (in cm) of the

image from the surface of the sphere.

Watch Video Solution

3. The height of a vessel is 15 cm . Liquid is poured into the vessel

such that the surface of the liquid remains 5 cm below the vessel's

top. On seeing from above the depth of the liquid appears to be

half. Calculate the refractive index of the liquid.

Watch Video Solution

https://dl.doubtnut.com/l/_g6Pippd8xNzI
https://dl.doubtnut.com/l/_yaJc8vmE4fxA
https://dl.doubtnut.com/l/_iFbc5uM1m7HA


Examination Archive With Question

1. The refracting angle of an equilateral prism is A. Derive an

expression for the angle of deviation for a ray of light incident on

the refracting surface of the prism. Draw a neat curve to show the

variation of deviation with angle of incidence of the incident ray.

View Text Solution

2. Calculate the speed of light in a medium whose critical angle is

.

Watch Video Solution

45∘

3. The refracting angle of a prism is  and the refractive index of

its material is  Find the minimum angle of incidence of a ray of

60∘

√ .
7
3

https://dl.doubtnut.com/l/_KJ88b9u00amG
https://dl.doubtnut.com/l/_OSAEJoLUfGZJ
https://dl.doubtnut.com/l/_i19AaOFbkSi0


light falling on one refracting face of the prism such that the

emerging ray will graze the other refracting face.

Watch Video Solution

4. Light from a point source placed at the bottom of a rectangular

glass slab of thickness 5 cm is internally re�ected by the upper

surface and a circle of radius 8 cm is formed at the bottom. Find the

refractive index of glass.

Watch Video Solution

5. De�ne critical angle. A luminous object is placed at a depth h in a

medium of refractive index . Show that the radius r of the circular

base of the one through which light can emerge is 

Watch Video Solution

μ

r = h/√μ2 − 1

https://dl.doubtnut.com/l/_i19AaOFbkSi0
https://dl.doubtnut.com/l/_tTsA56D0xv2Z
https://dl.doubtnut.com/l/_ppbId5YbzIvN
https://dl.doubtnut.com/l/_uJio9ua9rKfN


6. Explain by using graph the minimum angle of deviation of a ray of

light passing through a prism. (Graph sheet is not required. )

Watch Video Solution

7. What will be the change in focal length f of a concave mirror when

immersed in a liquid of refractive index n ?

Watch Video Solution

8. (i) Explain total internal re�ection from law of refraction. 

(ii) A ray of light is incident at a small angle  on a rectangular glass

slab of thickness t. If the refractive index of glass is  . Show that the

perpendicular distance between the emergent ray from the slab and

the incident ray is  .

View Text Solution

θ

μ

tθ(μ − 1) /μ

https://dl.doubtnut.com/l/_uJio9ua9rKfN
https://dl.doubtnut.com/l/_XiPHYj4tuOmT
https://dl.doubtnut.com/l/_aexmOJ7mrUBd


Wbjee

1. A glass slab consists of thin uniform layers of progressively

decreasing refractive indices [Fig. 2.95] such that the refractive index

of any layer is  . Here  denote the refractive

index of the 0 th layer and the di�erence in refractive index between

any two consecutive layers respectively. The integer

 denotes the numbers of the successive layers. A

rays light from the 0 th layer enters the 1 st layer at an angle of

incidence of . After undergoing the m th refraction, the ray

emerges parallel to the interface. If  the

value of m is

A. 20

B. 30

C. 40

D. 50

μ − mΔμ μ and Δμ

m = 0, 1, 2, 3⋯

30∘

μ = 1.5 and Δμ − 0.015

https://dl.doubtnut.com/l/_gWM4zDiPRQH9


Answer: D

View Text Solution

2. A ray of light is incident at an angle I on a glass slab of refractive

index . The angle between re�ected and refracted light is  .

Then the relationship between I and  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

μ 90∘

μ

i = tan− 1( )
1

μ

tan i = μ

sin i = μ

cos i = μ

https://dl.doubtnut.com/l/_gWM4zDiPRQH9
https://dl.doubtnut.com/l/_wl5x80zGhjjj


3. When light is refracted from a surface, which of its following

physical parameters does not change?

A. velocity

B. amplitude

C. frequency

D. wavelength of light

Answer:

Watch Video Solution

4. A ray of light strikes a glass plate at an angle of  . If the

re�ected and refracted rays are perpendicular to each other, the

refractive index of glass is

A. 

60∘

√3

2

https://dl.doubtnut.com/l/_MIv0cdnBhUXE
https://dl.doubtnut.com/l/_EkrTOz1sgJlu


B. 

C. 

D. 

Answer: D

Watch Video Solution

3

2

1

2

√3

5. Light travels through a glass plate of thickness t and having

refractive index  . If c be the velocity of light in vacuum, time taken

by the light to travel through this thickness of glass is

A. 

B. 

C. 

D. 

μ

t

μc

tc

μ

μt

c

μtc

https://dl.doubtnut.com/l/_EkrTOz1sgJlu
https://dl.doubtnut.com/l/_9mLZOny72jFw


Answer: C

Watch Video Solution

6. A parallel beam of light is incident on a glass prism in the shape of

a quarter cylinder of radius R = 0.05m and refractive index n= 1.5 ,

placed on a horizontal table as shown in the �gure. Beyond the

cylinder, a patch of light is found whose nearest distance x from the

cylinder is 

A. 

B. 

C. 

D. 

Answer: C

(3√3 − 4) × 10− 2m

(2√3 − 2) × 10− 2m

(2√5 − 5) × 10− 2m

(3√2 − 3) × 10− 2m

https://dl.doubtnut.com/l/_9mLZOny72jFw
https://dl.doubtnut.com/l/_uiMzmnROHtVC


View Text Solution

7. There is a small air bubble at the centre of a solid glass sphere of

radius r and refractive index  . What will be the apparent distance

of the bubble from the centre of the sphere, when viewed from

outside?

A. r

B. 

C. 

D. zero

Answer: D

Watch Video Solution

μ

r

μ

r(1 − )
1

μ

https://dl.doubtnut.com/l/_uiMzmnROHtVC
https://dl.doubtnut.com/l/_RCjWcBFtAPtT


Jee Main

8. A ray of light is incident on a right-angled isosceles prism parallel

to its base as shown in the �gure. Refractive index of the material of

the prism is . Then which of the following statement (s) is // are

true?

A. a) The re�ection at P is total internal.

B. b) The re�ection at Q is total internal.

C. c) The ray emerging at R is parallel to the ray incident at S.

D. d) Total deviation of the ray is 

Answer: A::C

Watch Video Solution

√2

150∘

https://dl.doubtnut.com/l/_iWEX5CZFXDvA


1. Monochromatic light is incident on a glass prism of angle A. If the

refractive index of the material of the prism is  , a ray, incident at

an angle  , on the face  would get transmitted through the face

PR of the prism provided. 

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

μ

θ PQ

θ > sin− 1[μ sin(A − sin− 1( )]
1

μ

θ < sin− 1[μ sin(A − sin− 1( )]
1

μ

θ > cos − 1[μ sin(A + sin− 1( )]
1

μ

θ < cos − 1[μ sin(A + sin− 1( )]
1

μ

2. In an experiment for determination of refractive index of glass of

prism by  plot, it was found that a ray incident at angle  ,i − δ 35∘

https://dl.doubtnut.com/l/_ZsEdoSX8NsXQ
https://dl.doubtnut.com/l/_As9rkmFfElF2


Aimpt

su�ers a deviation of  and that it emerges at angle  . In that

case which of the following is closest to the maximum possible value

of the refractive index?

A. 1.5

B. 1.6

C. 1.7

D. 1.8

Answer: A

View Text Solution

40∘ 79∘

1. 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 surface

https://dl.doubtnut.com/l/_As9rkmFfElF2
https://dl.doubtnut.com/l/_yLiDzu0LcOeu


returns back through the same path after su�ering re�ection at the

silvered surface. The refractive index  , of the prism is 

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

μ

2 sinA

2 cosA

cosA
1

2

tanA

2. The refracting angle of a prism is A, and refractive index of the

material of the prism is cot . The angle of minimum deviation

is

A. 

(A/2)

180∘ − 3A

https://dl.doubtnut.com/l/_yLiDzu0LcOeu
https://dl.doubtnut.com/l/_tZBN1ETMbYot


Neet

B. 

C. 

D. 

Answer: B

Watch Video Solution

180∘ − 2A

90∘ − A

180∘ + 2A

1. The angle of incidence for a ray of light at a refracting surface of a

prism is  . The angle of prism is  . If the ray surface minimum

deviation through the prism, the angle of minimum deviation and

refractive index of the material of the prism respectively, are:

A.  ,

B.  , 

45∘ 60∘

30∘ √2

45∘ √2

https://dl.doubtnut.com/l/_tZBN1ETMbYot
https://dl.doubtnut.com/l/_8KOCWMpS6C3n


C.  , 

D.  , 

Answer: A

Watch Video Solution

30∘ 1

√2

45∘ 1

√2

2. If the angle of a prism is  and angle of minimum deviation is 

 , then the angle of refraction will be-

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

60∘

40∘

4∘

30∘

20∘

3∘

https://dl.doubtnut.com/l/_8KOCWMpS6C3n
https://dl.doubtnut.com/l/_18Aq4HgX5PCh


3. The refractive index of the material of a prism is  and the angle

of the prism is  . One of the two refracting surfaces of the prism

is made a mirror inwards, by silver coating. A beam of

monochromatic light entering the prism from the other face will

retrace is path (after re�ection from the silvered surface) if its angle

of incidence on the prism is

A. 

B. 

C. 

D. zero

Answer: B

Watch Video Solution

√2

30∘

30∘

45∘

60∘

https://dl.doubtnut.com/l/_18Aq4HgX5PCh
https://dl.doubtnut.com/l/_0EERvsUwCisQ


Cbse Scanner

1. For the same angle of incidence, the angles of refraction in three

di�erent media A, B and C are  and  respectively. In

which medium, will the velocity of light be minimum ?

Watch Video Solution

15∘ , 25∘ 35∘

2. Two monochromatic rays of light are incident normally on the face

AB of an isosceles right-angled prism ABC. The refractive of the glass

prism for the two rays 1 and 2 are respectively 1.3 and 1.5. Trace the

path of these rays after entering through the prism. 

View Text Solution

https://dl.doubtnut.com/l/_ZqC8NqcGwLMU
https://dl.doubtnut.com/l/_EjecFCy8zxtL


3. For the same angle of incidence, the angle of refraction in two

media A and B are  respectively. In which medium is the

speed of light less?

Watch Video Solution

25∘ and 35∘

4. A ray of light incident on an equilateral glass prism propagates

parallel to the base line of the prism inside it. Find the angle of

incidence of this ray. Given refractive index of material of glass prism

is .

Watch Video Solution

√3

5. A ray PQ incident on the refracting face BA is refracted in the

prism BAC as shown in the �gure and emerges from the other

refracting face AC as RS such that AQ = AR. If the angle of prism A =

https://dl.doubtnut.com/l/_ZRSYCZR40m3N
https://dl.doubtnut.com/l/_B0bdOQLYswlg
https://dl.doubtnut.com/l/_2jtVn8sfBiC3


 and refractive index of material of prism is  , calculate angle 

.

View Text Solution

60∘ √3

θ

6. Monochromatic light of wavelength 589 nm in incident from air on

a water surface. If  for water is 1.33, �nd the wavelength, frequency

and speed of the refracted light.

Watch Video Solution

μ

7. How does the angle of minimum deviation of a glass prism vary, if

the incident violet light is replaced by red light? Given reason.

Watch Video Solution

https://dl.doubtnut.com/l/_2jtVn8sfBiC3
https://dl.doubtnut.com/l/_wwRy4SNOy8th
https://dl.doubtnut.com/l/_KUrlNMEA59to


8. A ray of light incident on face AB of an equilateral glass prism,

shows minimum deviation of  . Calculate the speed of light

through the prism. 

View Text Solution

30∘

9. Find the angle of incident at face AB so that the emergent ray

grazes along the face AC.

View Text Solution

10. A ray of light passing from air through an equilateral glass prism

undergoes minimum deviation when the angle of incidence `(3)/(4)

of the angle of prism .Calculate the speed of light in the prism.

Watch Video Solution

https://dl.doubtnut.com/l/_u1cuLhIwaP8Q
https://dl.doubtnut.com/l/_ZitmtVPlX40d
https://dl.doubtnut.com/l/_ytO8vGXZkrub


11. The �gure shows a ray of light falling normally on the face AB of

an equilateral glass prism having refractive index , placed in water

of refractive index . Will this ray su�er total internal re�ection on

striking the face AC? Justify your answer? 

2

View Text Solution

3

2
4
3

https://dl.doubtnut.com/l/_ytO8vGXZkrub
https://dl.doubtnut.com/l/_6xKoEFtJ5Sip

