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Refraction of Light and Lenses

Exercise

1. A 2.0 cm long needle is placed vertically at a

distance 48 cm in front of a double convex

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_uioX0SBoOJyc


lens made of a material of refractive index 1.5

having radii of curvature as 20 cm and 30 cm.

Find the height of image formed.

Watch Video Solution

2. A  cm long needle is placed vertically at a

distance 50 cm in front of a double convex

lens made of a material of refractive index 

having radii of curvature as 30 cm of each

surface. Find the height of image formed by

the lens.

3.0

1.6

https://dl.doubtnut.com/l/_uioX0SBoOJyc
https://dl.doubtnut.com/l/_3XmT4TQ81leA


Watch Video Solution

3. A  cm long needle is placed vertically at a

distance 20 cm in front of a double convex

lens made of a material of refractive index 

having radii of curvature as 10 cm of each

surface. Find theheight of image formed.

Watch Video Solution

5.0

1.5

4. A ray of light of frequency of  is

passed through a liquid the wavelength of

5x1014Hz

https://dl.doubtnut.com/l/_3XmT4TQ81leA
https://dl.doubtnut.com/l/_HoB5G7ELQTGg
https://dl.doubtnut.com/l/_kWF9RsTFCVto


light measured inside the liquid is found to be

 M. Calculate refractive index of the

liquid

Watch Video Solution

450x10− 9

5. A ray of monochromatic light travelling in

vacuum with speed C, wavelength X and

frequency u, enters into a medium of

refractive index . What will be its new

speed, wavelength and frequency ?

Watch Video Solution

1.5

https://dl.doubtnut.com/l/_kWF9RsTFCVto
https://dl.doubtnut.com/l/_92sALdbSnpxk


6. For the same angle of incidence, the angle

of refraction in three di�erent media A, B and

C are `15^@, 25^@ and 35^@ respectively. In

which medium will the velocity of light be

minimum ?

Watch Video Solution

7. Two lenses, one diverging of power 2D and

the other converging of power

https://dl.doubtnut.com/l/_92sALdbSnpxk
https://dl.doubtnut.com/l/_sToz8kYhQOSJ
https://dl.doubtnut.com/l/_JrD0tWfLVNh6


6Darecombinedtogether.Calculate the focal

lengthand power of the combination.

Watch Video Solution

8. The radii of curvature of the faces of a

double convex lens are 20 cm and 30 cm. Its

focal length is 24 cm. What is the refractive

index of the glass?

Watch Video Solution

https://dl.doubtnut.com/l/_JrD0tWfLVNh6
https://dl.doubtnut.com/l/_9m5ihS9Eg5xu


9. A convex lens has 10 cm focal length in

air.What is its focal length in water?

(Refractive index of air-water is 1.33, refractive

index for air glass = 

Watch Video Solution

(1.5)

10. If the critical angle for total internal

re�ection from medium to vacuum is ,

then what is the velocity of light in the

medium ?

30∘

https://dl.doubtnut.com/l/_8iYJWdNfSO5U
https://dl.doubtnut.com/l/_bftOT50YpKMB


Watch Video Solution

11. The radii of curvature of the faces of a

double convex lens are 20 cm and 20 cm. Its

focal length is also 20 cm. What is the

refractive index of the glass?

Watch Video Solution

12. A convex lens has 12 cm focal length in air.

What is its focal length in water? (Refractive

https://dl.doubtnut.com/l/_bftOT50YpKMB
https://dl.doubtnut.com/l/_5PjNzfVQEoO7
https://dl.doubtnut.com/l/_4Jz6QFZ6MAk1


index of air-water is , refractive index for

air-glass = .

Watch Video Solution

(1.33)

(1.5)

13. The radii of curvature of the faces of a

double convex lens are 10 cm and 15 cm, Its

focal length is 12 cm. What is the refractive

index of the glass ?

Watch Video Solution

https://dl.doubtnut.com/l/_4Jz6QFZ6MAk1
https://dl.doubtnut.com/l/_dqWWWDxzMDco


14. A convex lens has 20 cm focal length in

air.What is its focal length in water?

(Refractive index of air-water is , refractive

index for air¬glass = 1.5).

Watch Video Solution

1.33

15. A concave lens is placed in contact with a

convex lens of focal length 25 cm.The

combination produces a real image at

adistance of 80 cm, when an object is at a

https://dl.doubtnut.com/l/_Vm4NqQDAVpTW
https://dl.doubtnut.com/l/_2Wu79NMNpBGT


distance of 40 cm. What is the focallength of

concave lens ?

Watch Video Solution

16. A convex lens has 10 cm focal length in

air.What is its focal length in water?

(Refractive index of air-water is 1.33, refractive

index for air glass = 

Watch Video Solution

(1.5)

https://dl.doubtnut.com/l/_2Wu79NMNpBGT
https://dl.doubtnut.com/l/_T6PlPQM4mSOK


17. A concave lens is kept in contact with

convex lens of focal length 20 cm.The

combination works as convex lens of focal

length 50 cm. Find the power of concave lens.

Watch Video Solution

18. A convex lens is made of glass of refractive

index 1.5. If radius of curvature of the each of

its two surfaces is 20 cm, �nd the ratio of

power , of lens when placed in air to its power,

https://dl.doubtnut.com/l/_Nh7zCCmySRan
https://dl.doubtnut.com/l/_VW1RFHniryS5


when immersed inside a liquid of refractive

index .

Watch Video Solution

1.25

19. A needle placed 45cm from a lens forms an

image on the screen placed 90cm on the other

side of the lens. What is the type of lens ? Find

the focal length. If the length of needle is 5cm.

What is the length of image ?

Watch Video Solution

https://dl.doubtnut.com/l/_VW1RFHniryS5
https://dl.doubtnut.com/l/_ASKVey8OdChl
https://dl.doubtnut.com/l/_A2cUc3aJlA33


20. A lens of focal length 12 cm produces a

virtual image. The size of image is  times

the size of the object. What kind of lens it is ?

Determine the positions of the object and the

image.

Watch Video Solution

1/3

21. The image formed by the lens is erect and

its length is three times the length of an

object. If the focal length of the lens is 15 cm,

https://dl.doubtnut.com/l/_A2cUc3aJlA33
https://dl.doubtnut.com/l/_PmDuuVv9Hn8b


what kind of lens it is ? Calculate the object

and image distance.

Watch Video Solution

22. A lens placed at a distance of 20 cm from

an object produces a virtual image  the

size of the object. Find the position of the

image, kind of the lens and its focal length.

Watch Video Solution

2/3

https://dl.doubtnut.com/l/_PmDuuVv9Hn8b
https://dl.doubtnut.com/l/_CLyj3n3Zi9qK


23. A needle placed 40 cm from a lens forms

an image on a screen placed 80 cm on the

other side of the lens. Identify the type of lens

and determine its focal length. What is the

size of the image, if the size of needle is 15 cm

?

Watch Video Solution

24. What is the focal lengthof the combination

of a convex lens of focal length 30 cm in

https://dl.doubtnut.com/l/_88KIUl1IWjLB
https://dl.doubtnut.com/l/_QVmXRfHieEAU


contact with a concave lens of focal length 20

cm ? Is the system a converging or diverging

lens ? Ignore thickness of the lenses.

Watch Video Solution

25. An object of size 5 cm is placed at distance

of 25 cm in front of a convex lens of focal

length 20 cm. Find the size and nature of

image and its distance from the lens.

Watch Video Solution

https://dl.doubtnut.com/l/_QVmXRfHieEAU
https://dl.doubtnut.com/l/_PRu4l99CBNsn
https://dl.doubtnut.com/l/_TSlOmaaMRLKd


26. An object of size 10 cm is placed at

distance of 20 cm in front of aconcave lens of

focal length 20 cm. Find the size and nature of

image. Also �nd distance of image from the

lens

Watch Video Solution

27. Two lenses of powers+15D and -5D are in

contact with each other. What is the focal

length of combination?

Watch Video Solution

https://dl.doubtnut.com/l/_TSlOmaaMRLKd
https://dl.doubtnut.com/l/_PEg3xWNHXjKF


28. If the focal length of a converging lens is

50 cm. What is the power of the Lens ?

Watch Video Solution

29. De�ne refractive index?

Watch Video Solution

30. State Snell's law of refraction of light.

https://dl.doubtnut.com/l/_PEg3xWNHXjKF
https://dl.doubtnut.com/l/_myc4tcqvjrLR
https://dl.doubtnut.com/l/_TbcOpC0I6cH3
https://dl.doubtnut.com/l/_EMDI9UjfqhTE


Watch Video Solution

31. What is refraction of light?

Watch Video Solution

32. A convex lens made of a material of

refractive index  , is kept in a medium of

refractive index , Parallel rays of light are

incident on the lens. Complete the pathof rays

μ1

μ2

https://dl.doubtnut.com/l/_EMDI9UjfqhTE
https://dl.doubtnut.com/l/_kKRw2a7RUh8y
https://dl.doubtnut.com/l/_oVmGsFFPcP23


of light emerging from the convex lens if

.

Watch Video Solution

μ1 = μ2

33. A convex lens made of a material of

refractive index 'mu_1' is kept in a medium of

refractive index , Parallel rays of light are

incident on the lens. Complete the pathof rays

of light emerging fromthe convex lens if

.

Watch Video Solution

μ2

μ1 < μ2

https://dl.doubtnut.com/l/_oVmGsFFPcP23
https://dl.doubtnut.com/l/_0FeQEcAv6k0p


34. A convex lens made of a material of

refractive index  is kept ih a medium of

refractive index , Parallel rays of light are

incident on the lens. Complete the path of

rays of light emerging fromthe convex lens if

.

Watch Video Solution

μ1

μ2

μ1 > μ2

35. De�ne critical angle for total internal

re�ection.

https://dl.doubtnut.com/l/_0FeQEcAv6k0p
https://dl.doubtnut.com/l/_rljdTzNLwjKe
https://dl.doubtnut.com/l/_DYj9kZtoSVgt


Watch Video Solution

36. De�ne critical angle for total internal

re�ection.

Watch Video Solution

37. State Snell's law of refraction of light.

Watch Video Solution

https://dl.doubtnut.com/l/_DYj9kZtoSVgt
https://dl.doubtnut.com/l/_6MRjORLXEQM8
https://dl.doubtnut.com/l/_2YBTVWRcb46A


38. Name the type of lens whichalways

produces virtual and erect image.

Watch Video Solution

39. What is total internal re�ection, state the

necessary conditions for it ? Find a relation

between refractive index and critical angle.

Watch Video Solution

https://dl.doubtnut.com/l/_LmT1vOn2gQPc
https://dl.doubtnut.com/l/_8g0rwDjyW20T


40. Write the conditions for total internal

re�ection to takeplace?

Watch Video Solution

41. Prove the Relation :  =

Watch Video Solution

aμb

1
bμa

42. How will you explain twinkling of stars?

Watch Video Solution

https://dl.doubtnut.com/l/_AYaRuaIl26sC
https://dl.doubtnut.com/l/_mPyU11rK0HQW
https://dl.doubtnut.com/l/_FxFHZanpwgTi


43. State Snell's law of refraction of light.

Watch Video Solution

44. When does Snell’s law in refraction fail ?

Watch Video Solution

45. Explain the phenomenon of refraction at a

plane surface seperating two transparent

https://dl.doubtnut.com/l/_FxFHZanpwgTi
https://dl.doubtnut.com/l/_j0fqxSuWrAgl
https://dl.doubtnut.com/l/_7Z1MzQ6cjBs5
https://dl.doubtnut.com/l/_N8f5c4gzGoNr


media and show that , where letters

have their usual meanings.

Watch Video Solution

μ= c/v

46. The sun appears before the sun rise and

after sun set for few minutes, why?

Watch Video Solution

47. A concave mirror andaconvex lens are held

in water. What changes if any, do you expect in

https://dl.doubtnut.com/l/_N8f5c4gzGoNr
https://dl.doubtnut.com/l/_3ViUcOVZD3Mq
https://dl.doubtnut.com/l/_epP4nJzQiF7N


their respective focal lengths as compared to

their values in air.

Watch Video Solution

48. To a �sh under water, the man appears as

tall or small standing at the bank of a lake.

Give reason.

Watch Video Solution

https://dl.doubtnut.com/l/_epP4nJzQiF7N
https://dl.doubtnut.com/l/_mm45LOiyXYLU


49. What is total internal re�ection of light ?

What are essential conditions of it ? Explain

the formation of mirage using this

phenomena.

Watch Video Solution

50. What is total internal re�ection, state the

necessary conditions for it ? Find a relation

between refractive index and critical angle.

Watch Video Solution

https://dl.doubtnut.com/l/_4XH1cRr2KCFw
https://dl.doubtnut.com/l/_QetMrgLoRIFK


51. What is total internal re�ection, state the

necessary conditions for it ? Find a relation

between refractive index and critical angle.

Watch Video Solution

52. Write the conditions for total internal

re�ection to takeplace?

Watch Video Solution

https://dl.doubtnut.com/l/_QetMrgLoRIFK
https://dl.doubtnut.com/l/_XpAIuymi4Vmu
https://dl.doubtnut.com/l/_ugsjKhmU5amN
https://dl.doubtnut.com/l/_LB1OWA4xkSRt


53. The sun is seen a little before it rises and

for a short while after it sets. Explain, why ?

Watch Video Solution

54. What are optical �bres ? Give their one use

Watch Video Solution

55. Derive the relation between refractive

index of the medium and critical angle.

Watch Video Solution

https://dl.doubtnut.com/l/_LB1OWA4xkSRt
https://dl.doubtnut.com/l/_WUHNCsfgDf27
https://dl.doubtnut.com/l/_YLB3hTeB27lL


56. What are optical �bres ? Explain with the

help of diagram on what principle does it work

?

Watch Video Solution

57. Write the conditions for total internal

re�ection to takeplace?

Watch Video Solution

https://dl.doubtnut.com/l/_YLB3hTeB27lL
https://dl.doubtnut.com/l/_nYT1SVYfB0bu
https://dl.doubtnut.com/l/_h33MrDbr1LmH
https://dl.doubtnut.com/l/_8YD1BuLJbwxg


58. What is total internal re�ection of light ?

What are the two essential conditions for

total internal re�ection to take place ?

Watch Video Solution

59. Write the conditions for total internal

re�ection to takeplace?

Watch Video Solution

https://dl.doubtnut.com/l/_8YD1BuLJbwxg
https://dl.doubtnut.com/l/_a2lLrYOjhNSE


60. Derive the relation:- 

when light undergoes refraction fromoptically

rarer to optically denser medium at curved

surface.

Watch Video Solution

− =
μ2

v

μ1

u

μ2 − μ1

R

61. Derive the relation:- 

when light undergoes refraction fromoptically

rarer to optically denser medium at curved

surface.

− =
μ2

v

μ1

u

μ2 − μ1

R

https://dl.doubtnut.com/l/_W1i7uVW7Nxj8
https://dl.doubtnut.com/l/_YlOfMHwHHCot


Watch Video Solution

62. Derive the relation:- 

when light undergoes refraction fromoptically

rarer to optically denser medium at curved

surface.

Watch Video Solution

− =
μ2

v

μ1

u

μ2 − μ1

R

63. What is total internal re�ection of light ?

What are the two essential conditions for

total internal re�ection to take place ?

https://dl.doubtnut.com/l/_YlOfMHwHHCot
https://dl.doubtnut.com/l/_WjTKGEzDbTHI
https://dl.doubtnut.com/l/_2kk4b3C2BgjZ


Watch Video Solution

64. What is total internal re�ection of light ?

What are the two essential conditions for

total internal re�ection to take place ?

Watch Video Solution

65. Why does a diamond sparkle?

Watch Video Solution

https://dl.doubtnut.com/l/_2kk4b3C2BgjZ
https://dl.doubtnut.com/l/_4k5lSYZFWZGS
https://dl.doubtnut.com/l/_0Z09PpcUjl6S
https://dl.doubtnut.com/l/_zGZpJWbjbIvo


66. Derive Lens formula for  a

thin convex Lens, using ray diagram for the

formation of a real image by Convex Lens.

Watch Video Solution

[ − = ]
1

v

1

u

1

f

67. De�ne critical angle for total internal

re�ection.

Watch Video Solution

https://dl.doubtnut.com/l/_zGZpJWbjbIvo
https://dl.doubtnut.com/l/_S4QE6mU14lsD


68. Derive the relation:- 

when light undergoes refraction fromoptically

rarer to optically denser medium at curved

surface.

Watch Video Solution

− =
μ2

v

μ1

u

μ2 − μ1

R

69. Derive Lens formula for  a

thin convex Lens, using ray diagram for the

formation of a real image by Convex Lens.

Watch Video Solution

[ − = ]
1

v

1

u

1

f

https://dl.doubtnut.com/l/_srNKjm7I2HQH
https://dl.doubtnut.com/l/_A2f7UbzCBV9y


70. Derive the relation:- 

when light undergoes refraction fromoptically

rarer to optically denser medium at curved

surface.

Watch Video Solution

− =
μ2

v

μ1

u

μ2 − μ1

R

71. A convex lens made of a material of

refractive index  is kept ih a medium of

refractive index , Parallel rays of light are

incident on the lens. Complete the path of

μ1

μ2

https://dl.doubtnut.com/l/_A2f7UbzCBV9y
https://dl.doubtnut.com/l/_tAFMfWTO5lgT
https://dl.doubtnut.com/l/_tTGQCb4ZdkV3


rays of light emerging fromthe convex lens if

.

Watch Video Solution

μ1 > μ2

72. Derive the relation:- 

when light undergoes refraction fromoptically

rarer to optically denser medium at curved

surface.

Watch Video Solution

− =
μ2

v

μ1

u

μ2 − μ1

R

https://dl.doubtnut.com/l/_tTGQCb4ZdkV3
https://dl.doubtnut.com/l/_jvpEhx4hNfJQ


73. Derive expression for the lens maker’s

formula i.e.: 

where the letters have their usual meanings

Watch Video Solution

= (μ − 1)( − )
1

f

1

R1

1

R2

74. Derive the relation:- 

when light undergoes refraction fromoptically

rarer to optically denser medium at curved

surface.

Watch Video Solution

− =
μ2

v

μ1

u

μ2 − μ1

R

https://dl.doubtnut.com/l/_UbpZ5nBS3Hc7
https://dl.doubtnut.com/l/_74GriAi5aKBT


75. Derive the relation:- 

when light undergoes refraction fromoptically

rarer to optically denser medium at curved

surface.

Watch Video Solution

− =
μ2

v

μ1

u

μ2 − μ1

R

76. What is total internal re�ection, state the

necessary conditions for it ? Find a relation

between refractive index and critical angle.

Watch Video Solution

https://dl.doubtnut.com/l/_74GriAi5aKBT
https://dl.doubtnut.com/l/_lsIKWtdkZXCu
https://dl.doubtnut.com/l/_yWS3NQ5tsYgE


77. Derive the relation:- 

when light undergoes refraction fromoptically

rarer to optically denser medium at curved

surface.

Watch Video Solution

− =
μ2

v

μ1

u

μ2 − μ1

R

78. What is the relation between focal length

and radius of curvature of a concave mirror?

What is focal length of a plane mirror?

https://dl.doubtnut.com/l/_yWS3NQ5tsYgE
https://dl.doubtnut.com/l/_rAxoj6dp1fYY
https://dl.doubtnut.com/l/_X63OiGFrlC5S


Watch Video Solution

79. By giving sign-conventions, derive the lens

formula relating object distance, image

distance and focal length for a thin convex

lens. Draw a ray diagram to show the

formation of image of an object placed

between optical centre and focus of a convex

lens.

Watch Video Solution

https://dl.doubtnut.com/l/_X63OiGFrlC5S
https://dl.doubtnut.com/l/_zyV4cCTJNxeH


80. Derive Lens formula for  a

thin convex Lens, using ray diagram for the

formation of a real image by Convex Lens.

Watch Video Solution

[ − = ]
1

v

1

u

1

f

81. Derive Lens formula for  a

thin convex Lens, using ray diagram for the

formation of a real image by Convex Lens.

Watch Video Solution

[ − = ]
1

v

1

u

1

f

https://dl.doubtnut.com/l/_G3ZACfAWHEKm
https://dl.doubtnut.com/l/_TBxssPMOuyzd
https://dl.doubtnut.com/l/_SLaW2DQfog7k


82. Derive Lens formula for  a

thin convex Lens, using ray diagram for the

formation of a real image by Convex Lens.

Watch Video Solution

[ − = ]
1

v

1

u

1

f

83. Derive the relation:- 

when light undergoes refraction fromoptically

rarer to optically denser medium at curved

surface.

Watch Video Solution

− =
μ2

v

μ1

u

μ2 − μ1

R

https://dl.doubtnut.com/l/_SLaW2DQfog7k
https://dl.doubtnut.com/l/_O3Gf3QVN1VqX


84. Derive Lens formula for  a

thin convex Lens, using ray diagram for the

formation of a real image by Convex Lens.

Watch Video Solution

[ − = ]
1

v

1

u

1

f

85. Derive Lens formula for  a

thin convex Lens, using ray diagram for the

formation of a real image by Convex Lens.

Watch Video Solution

[ − = ]
1

v

1

u

1

f

https://dl.doubtnut.com/l/_s6QCYEAla0Dv
https://dl.doubtnut.com/l/_u8XTc9a1gol2


86. De�ne power of a lens

Watch Video Solution

87. Derive Lens formula for  a

thin convex Lens, using ray diagram for the

formation of a real image by Convex Lens.

Watch Video Solution

[ − = ]
1

v

1

u

1

f

88. De�ne power of a lens

https://dl.doubtnut.com/l/_1ZAqOU00BU11
https://dl.doubtnut.com/l/_QVoTwCXdoQLL
https://dl.doubtnut.com/l/_MI7XbEdkJpi8


Watch Video Solution

89. Derive Lens formula for  a

thin convex Lens, using ray diagram for the

formation of a real image by Convex Lens.

Watch Video Solution

[ − = ]
1

v

1

u

1

f

90. Derive Lens formula for  a

thin convex Lens, using ray diagram for the

formation of a real image by Convex Lens.

[ − = ]
1

v

1

u

1

f

https://dl.doubtnut.com/l/_MI7XbEdkJpi8
https://dl.doubtnut.com/l/_C2wmLrIoCLJ5
https://dl.doubtnut.com/l/_jHTNbohNwduo


Watch Video Solution

91. Derive Lens formula for  a

thin convex Lens, using ray diagram for the

formation of a real image by Convex Lens.

Watch Video Solution

[ − = ]
1

v

1

u

1

f

92. Derive Lens formula for  a

thin convex Lens, using ray diagram for the

formation of a real image by Convex Lens.

[ − = ]
1

v

1

u

1

f

https://dl.doubtnut.com/l/_jHTNbohNwduo
https://dl.doubtnut.com/l/_VPEjP0p7PZyf
https://dl.doubtnut.com/l/_iqcK7NIwYvYI


Watch Video Solution

93. Derive Lens formula for  a

thin convex Lens, using ray diagram for the

formation of a real image by Convex Lens.

Watch Video Solution

[ − = ]
1

v

1

u

1

f

https://dl.doubtnut.com/l/_iqcK7NIwYvYI
https://dl.doubtnut.com/l/_uyUsKOySy8OY

