
PHYSICS

BOOKS - BETTER CHOICE PUBLICATION

REFRACTION OF LIGHT

Very Short Answer Type Questions

1. Define critical angle.

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_PckWRrtb70mE


2. Write the conditions for total internal

reflection to takeplace?

Watch Video Solution

3. Can absolute refractive index of any material

be less than one? Why?

Watch Video Solution

https://dl.doubtnut.com/l/_yqRHob9bAPFa
https://dl.doubtnut.com/l/_IDWwG0mOlAZl


4. How does the frequency of a beam of

ultraviolt light change when it goes from air

to glass?

Watch Video Solution

5. How the speed of light in vacuum is affected

by the change of wavelength of light?

Watch Video Solution

https://dl.doubtnut.com/l/_EbPJ2iRt61DG
https://dl.doubtnut.com/l/_gHxrFGpjm5S1


6. Give illustrative examples for total internal

reflection.

Watch Video Solution

7. What is astigmatism?

Watch Video Solution

8. An air bubble inside the water behaves as:

Watch Video Solution

https://dl.doubtnut.com/l/_0udXJ3H0uTfz
https://dl.doubtnut.com/l/_MH3fiOam8QZh
https://dl.doubtnut.com/l/_WSe7ZAqluCur


9. Define the principal axis of a lens.

Watch Video Solution

10. When does snell's law in refraction fails?

Watch Video Solution

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

Watch Video Solution

https://dl.doubtnut.com/l/_WSe7ZAqluCur
https://dl.doubtnut.com/l/_eVZtwzYqRIOV
https://dl.doubtnut.com/l/_zqxaa7NUiuiQ
https://dl.doubtnut.com/l/_1Wt5zzMoJIEK


12. A convex lens made of material of refractive

index  is kept in a medium of refractive

index . Parallel rays of light are incident on

the lens. Complete the path of light emerging

from the convex lens, if 

Watch Video Solution

n1

n1

n1 = n2

13. A convex lens made of material of refractive

index  is kept in a medium of refractiven1

https://dl.doubtnut.com/l/_1Wt5zzMoJIEK
https://dl.doubtnut.com/l/_GZdRggCpMxbu
https://dl.doubtnut.com/l/_Mj3pSLrWJOHP


index . Parallel rays of light are incident on

the lens. Complete the path of light emerging

from the convex lens, if 

Watch Video Solution

n2

n1 < n2

14. A convex lens made of material of refractive

index  is kept in a medium of refractive

index . Parallel rays of light are incident on

the lens. Complete the path of light emerging

from the convex lens, if 

Watch Video Solution

n1

n1

n1 > n2

https://dl.doubtnut.com/l/_Mj3pSLrWJOHP
https://dl.doubtnut.com/l/_rcBKhhWGZyx7


Short Answer Type Questions

1. What is meant by power of a lens? What

does its sign indicate? State it SI unit, how is it

related to the focal length of a lens?

Watch Video Solution

2. Why diamond is hard while graphite is soft ?

Watch Video Solution

https://dl.doubtnut.com/l/_rcBKhhWGZyx7
https://dl.doubtnut.com/l/_r0WWB7NJXAtr
https://dl.doubtnut.com/l/_SjzLngJt0QAG


3. Write the conditions for total internal

reflection to takeplace?

Watch Video Solution

4. How will you explain twinkling of stars?

Watch Video Solution

5. When does snell's law in refraction fails?

https://dl.doubtnut.com/l/_SjzLngJt0QAG
https://dl.doubtnut.com/l/_R8ETrDgFYBVv
https://dl.doubtnut.com/l/_XQN8oPqUqhtC
https://dl.doubtnut.com/l/_lbbCtDnsSgrC


Watch Video Solution

6. The sun appears red at sun rise or sunset,

why?

Watch Video Solution

7. A concave mirror and a convex lens are held

separetly in water. What changes, if any, do

you except in the focal length of either?

Watch Video Solution

https://dl.doubtnut.com/l/_lbbCtDnsSgrC
https://dl.doubtnut.com/l/_dR0GemIkLXi1
https://dl.doubtnut.com/l/_YzlwyVkBxa1d


8. Answer the following questions: A diver

under water, looks obliquely at a fisherman

standing on the bank of a lake. Would the

fisherman look taller or shorter tothe diver

than what he actually is?

Watch Video Solution

9. Write the conditions for total internal

reflection to takeplace?

Watch Video Solution

https://dl.doubtnut.com/l/_UoNEPiOyhN5M
https://dl.doubtnut.com/l/_DB5OFMUXynvr


10. Derive the expression for the power of two

thin lenses placed in contact with each other.

Watch Video Solution

11. Explain total internal reflection. What are

its conditions?

Watch Video Solution

https://dl.doubtnut.com/l/_DB5OFMUXynvr
https://dl.doubtnut.com/l/_fcxIAFeNhD1J
https://dl.doubtnut.com/l/_NPvngrLfKqPN


12. Prove the relation 

View Text Solution

aμb =
1

bμa

13. State generalized Snell's law of refraction

through multiple parallel media. Prove the

relation. 

Watch Video Solution

aμc = aμb × bμc

https://dl.doubtnut.com/l/_gDVduuU2mt3L
https://dl.doubtnut.com/l/_oEKLKtZMvduQ


14. Explain total internal reflection. What are

its conditions?

Watch Video Solution

15. Write the conditions for total internal

reflection to takeplace?

Watch Video Solution

https://dl.doubtnut.com/l/_UhdGuuhkhUVq
https://dl.doubtnut.com/l/_c1yWWoOHJkw6


16. State the condition of total internal

reflection. Calculate the speed of light in the

medium whose critical angle of .

Watch Video Solution

45∘

17. What are opiates? Give their functions.

Watch Video Solution

https://dl.doubtnut.com/l/_HTmdGoRww9e8
https://dl.doubtnut.com/l/_oWseOVxCYoOk


Most Expected Questions

18. What is the relation between critical angle

and refractive index? What is critical angle for

diamond?

Watch Video Solution

19. What are the uses of optical fibre?

Watch Video Solution

https://dl.doubtnut.com/l/_7gpNK9o0QgYG
https://dl.doubtnut.com/l/_RrSJcC0yNUua
https://dl.doubtnut.com/l/_GkZdDRwCX69A


Long Answer Type Questions

1. What do you meanby laws of refraction?

Watch Video Solution

2. What will happen if the refractive index of

glass is the same as that of air?

Watch Video Solution

https://dl.doubtnut.com/l/_GkZdDRwCX69A
https://dl.doubtnut.com/l/_BHKOiYmXWFTT


1. Prove the following formula when refraction

takes place at a convex spherical refracting

surface and source of light lies in the rarer

medium and image formed is real

 Where the terms have

their usual meanings.

Watch Video Solution

− =
μ2

v

μ1

u

μ2 − μ1

R

2. With the help of suitable diagram, sign

conventions and assumptions, derive lens

https://dl.doubtnut.com/l/_7Jn9lurcXSPV
https://dl.doubtnut.com/l/_CakpoDSiaSYU


Maker's formula for a convex lens.

Watch Video Solution

3. Obtain a relation between a critical angle

and refractive index of medium.

Watch Video Solution

4. What is refraction of light?

Watch Video Solution

https://dl.doubtnut.com/l/_CakpoDSiaSYU
https://dl.doubtnut.com/l/_traYMsKKLw1W
https://dl.doubtnut.com/l/_C6zPVbsPi53P


5. Prove the following formula when refraction

takes place at a convex spherical refracting

surface and source of light lies in the rarer

medium and image formed is real

 Where the terms have

their usual meanings.

Watch Video Solution

− =
μ2

v

μ1

u

μ2 − μ1

R

6. For a spherical surface,when refraction takes

place from a rarer medium  to a denser(μ1)

https://dl.doubtnut.com/l/_WtV2hs7EXLq6
https://dl.doubtnut.com/l/_oZY83WCrcdo6


medium , we write 


 +  = 


where the symbols have their usual meanings.

Now suppose that the object is placed in the

denser to the rarer medium . Then, rewrite the

above equation.

Watch Video Solution

(μ2)

−
μ1

u

μ2

v

μ2 − μ1

R

7. A ray of light enters from a rarer to a denser

medium. What will happen?

Watch Video Solution

https://dl.doubtnut.com/l/_oZY83WCrcdo6
https://dl.doubtnut.com/l/_cBwrwwL2wUjf


8. 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/_cBwrwwL2wUjf
https://dl.doubtnut.com/l/_JQfe58HrhWjY


Numerical Problems

9. By giving assumptions made, derive the lens

maker formula for a double convex lens.

Watch Video Solution

1. A convex lens of refractive index 1.5 has a

focal length of 18 cm in air.Calculate the

change in focal length,when it is immersed in

water of refractive index .4/3

https://dl.doubtnut.com/l/_NkJv6Pwr6fwA
https://dl.doubtnut.com/l/_6SqhCtoVc5vU


Watch Video Solution

2. The radii of curvature of a convex lens are

20 cm and 30 cm nd the refractive index of its

material is 1.5 .How its nature nd focal length

will change ,when it is immersed in a liquid of

refractive index = 1.6?

Watch Video Solution

3. A glass  convex lens of focl length

40 cm is placed in water  .What will

(μ = 1.5)

(μ = 1.3)

https://dl.doubtnut.com/l/_6SqhCtoVc5vU
https://dl.doubtnut.com/l/_n3Qmra0ak3CF
https://dl.doubtnut.com/l/_nMDABiFztnv1


be its new focal length?

Watch Video Solution

4. A convex lens of foal length 30 cm and a

concave lens of focal length 60 cm are placed

in contact.If the object is placed 40 cm away

from the combination ,, find the position of

the image.

Watch Video Solution

https://dl.doubtnut.com/l/_nMDABiFztnv1
https://dl.doubtnut.com/l/_Pk6rM7sgBXMd


5. A small black dot is made on the surface of a

glass sphere  and is viewed from the

other side. If radius is 15 cm, find the position

of the image.

Watch Video Solution

(μ = 1.5)

6. Two lenses of powers +4 D and -14 D form a

combination.If a 2 cm size object is placed 30

cm from this combination,find the

position,nature and size of the image.

https://dl.doubtnut.com/l/_3V42xctPmx0E
https://dl.doubtnut.com/l/_Ki1AzKJIZR2I


Watch Video Solution

7. A spherical refrativng suurface of denser

medium  is placed in a rarer medium

 .for an object lying in rarer medium

at 20 cm from the surface,the virtual image is

formed at 60 cm in rarer medium.find out the

radius fo cruvature of the surface.

Watch Video Solution

(μ = 1.5)

(μ = 1.3)

https://dl.doubtnut.com/l/_Ki1AzKJIZR2I
https://dl.doubtnut.com/l/_ycK0Gery5guJ


8. A convex lens of power 4 D is combined with

a other lens. For an object placed 25 m from

the combination, the real image is formed 50

cm away from the combination. Find power of

the other lens.

Watch Video Solution

9. A equiconvex lens of focal length 30 cm is

divided into two equal halves in thickness.find

the focal lnegth of eah half.

https://dl.doubtnut.com/l/_RPcUEeyDl1ou
https://dl.doubtnut.com/l/_EbGeHavvooWl


Watch Video Solution

10. A equiconvex lens of focal length 30 cm is

divided into two equal halves in thickness.find

the focal lnegth of eah half.

Watch Video Solution

11. A double convex lens of focal length 25 cm

is divided into two equal halves in thickness.

Find the focal length of each half.

Watch Video Solution

https://dl.doubtnut.com/l/_EbGeHavvooWl
https://dl.doubtnut.com/l/_xg4kKbeBQhz6
https://dl.doubtnut.com/l/_JrRroB7r5ELr


12. A 5.0 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 1.5

having radii of curvature as 20 cm and 30 cm

.Find the height of image formed.

Watch Video Solution

13. A 5.0 cm long needle is placed vertically at a

distance 20 cm in front of a double convex

https://dl.doubtnut.com/l/_JrRroB7r5ELr
https://dl.doubtnut.com/l/_RShwLsyG8AWm
https://dl.doubtnut.com/l/_RPDQ2lBG7mny


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

14. A 5.0 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 1.5

having radii of curvature as 20 cm and 30 cm

.Find the height of image formed.

Watch Video Solution

https://dl.doubtnut.com/l/_RPDQ2lBG7mny
https://dl.doubtnut.com/l/_j9FL5KZhqY7Q


15. A ray of light of frequency of  is

passed through a liquid.the wavelength of

light measured inside the liquid is found to be

.Calculate refractive index of the

liquid.

Watch Video Solution

5 × 1014Hz

450 × 10− 9m

16. A ray of monochromatic light travelling in

vacuum with speed c ,wavelength  and

frequency v,enters into a medium of refrative

γ

https://dl.doubtnut.com/l/_j9FL5KZhqY7Q
https://dl.doubtnut.com/l/_MEss0bMa3nqc
https://dl.doubtnut.com/l/_1IrpuKese5nJ


index 1.5 .What will be its new speed

,wavelength and frequency?

Watch Video Solution

17. For the same angle of incidence,the angles

of refraction in three different mediaA,B and C

are  and  respectively.In which

medium will the velocity of light be minimum?

Watch Video Solution

15∘ , 25∘ 35∘

https://dl.doubtnut.com/l/_1IrpuKese5nJ
https://dl.doubtnut.com/l/_O4boKUddwZRO


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

the other converging of power 6D are

combined together. Calculate the focal length

and power of the combination.

Watch Video Solution

19. 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?

https://dl.doubtnut.com/l/_zqJUQtk1ld8F
https://dl.doubtnut.com/l/_Ha8ENzN3svjS


Watch Video Solution

20. 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 =1.5).

Watch Video Solution

21. If the critical angle for total internl

reflection from a medium to vacuum is 

then velocity of light in the medium is:

30∘

https://dl.doubtnut.com/l/_Ha8ENzN3svjS
https://dl.doubtnut.com/l/_hW1rJ55chJxz
https://dl.doubtnut.com/l/_v7hMA4sVlAxs


Watch Video Solution

22. The radii of curvature of the faces of a

double convex lens are 20 cm and 20 cm. Its

focal legnth is also 20 cm. What is the refrctive

index of the glass?

Watch Video Solution

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

What is its focal length in watr ? (Refractive

https://dl.doubtnut.com/l/_v7hMA4sVlAxs
https://dl.doubtnut.com/l/_5U3cQDKUg6Ci
https://dl.doubtnut.com/l/_5eVOBmSaocJv


index of air water is 1.33, refractive index for

air glass =1.5)

Watch Video Solution

24. The radii of curvature of the faces of a

double convex lens are 10cm 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/_5eVOBmSaocJv
https://dl.doubtnut.com/l/_JQAsLd0dRrNM


25. A convex lens has 20 cm focal length in air.

What is its focal length in watr ? (Refractive

index of air water is 1.33, refractive index for

air glass =1.5)

Watch Video Solution

26. A concave lens is placed in contact with a

convvex lens of focal lenght 25 cm.the

combinatin produces a real image at a

distance of 80 cm,when the object is at a

https://dl.doubtnut.com/l/_PsHYnOB3spbE
https://dl.doubtnut.com/l/_tqKiJ2XWqv7A


distance of 40 cm.What is the focal length of

the concave lens?

Watch Video Solution

27. A convex lens of focal length 0.2 m and

made of glass  is immersed in

water .Find the chajnge in the focal

length of the lens.

Watch Video Solution

9μ = 1.50)

9μ = 1.33)

https://dl.doubtnut.com/l/_tqKiJ2XWqv7A
https://dl.doubtnut.com/l/_Z09miMU1ogGR


28. A concave lens is kept in contact with a

convex lens of focal length 20 cm.The

combbination works as a convex lens of focal

length 50 cm.Find the power of the concave

lens.

Watch Video Solution

29. A convex lens is made of glass of refractive

index 1.5.If radius of curvature of the each of

its twosurfaces is 20 cm,find the ratio of the

https://dl.doubtnut.com/l/_Yt2Sms6i7ZMd
https://dl.doubtnut.com/l/_yXS0FY3Gc5Sv


power of the lens,when placed in air to its

power ,when immersed inside a liquid of

refractive index 1.25.

Watch Video Solution

30. 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

?

https://dl.doubtnut.com/l/_yXS0FY3Gc5Sv
https://dl.doubtnut.com/l/_nu3yP60mXJDs


Watch Video Solution

31. A lens of focal length 12 cm produces a

virtual image,whose linear dimensions are 

that of the object.What kind of a lens is it?

Dtermine the position of the object and the

image.

Watch Video Solution

1/3

32. The image obtained iwth a convex lewns is

ereect and its length is four times the length

https://dl.doubtnut.com/l/_nu3yP60mXJDs
https://dl.doubtnut.com/l/_2FoYq6plRZTy
https://dl.doubtnut.com/l/_9UJHFHLwJxZI


of the object.If the focal length of the lens is

20 cm,calculate the object and image distance.

Watch Video Solution

33. 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

image,kind of lens and its focal length.

Watch Video Solution

2/3

https://dl.doubtnut.com/l/_9UJHFHLwJxZI
https://dl.doubtnut.com/l/_12G9XpJk5vLT


34. 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

35. What is the focal length of a convex lens of

focal length 30cm in contact with a concave

https://dl.doubtnut.com/l/_2cw8nuioQVsM
https://dl.doubtnut.com/l/_4Qf5kJUc1lCn


lens of focal length 20cm? Is the system a

converging or a diverging lens? Ignore

thickness of the lenses.

Watch Video Solution

36. Two lenses of power +15D are in contact

with each other. What is focal length of

Combination?

Watch Video Solution

https://dl.doubtnut.com/l/_4Qf5kJUc1lCn
https://dl.doubtnut.com/l/_G6UajzwUjmhk

