
PHYSICS

BOOKS - AAKASH SERIES

RAY OPTICS

Example

1. The magnetic �eld an electromangetic wave

in a substance is given by B = (2 × 10− 6T)

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_uNCrGnXQ860C


cos  . Find the

electromagnetic wave speed.

Watch Video Solution

[π(0.04x + 107t)]

2. A point source of light S, placed at a

distance L in front of the centre of a mirror of

width d,

hangs vertically on a wall. A man walks in front

of the

mirror along a line parallel to th mirror at a

distane 

https://dl.doubtnut.com/l/_uNCrGnXQ860C
https://dl.doubtnut.com/l/_D9qKRXIheD73


2L form it as shown.The greatest distance over

which

he can see the image of the light source in the

mirror is 

(a)  (b) d (c) 2d (d) 3 d. 

Watch Video Solution

d/2

https://dl.doubtnut.com/l/_D9qKRXIheD73


3. A plane mirror is placed at origin parallel of

y-axis, facing the positive x-axis. An object

starts from (2m, 0, 0) with a velocity of

. The relative velocity of image

with respect to object is along

Watch Video Solution

(2 î + 2ĵ)m/s

4. Two plane mirrors A and B are aligned

parallel to each other as shown in the �gure. A

light ray is incident at an angle of  at a30∘

https://dl.doubtnut.com/l/_GBUoReeEVjwB
https://dl.doubtnut.com/l/_iVonEc1LDpdv


point just inside one end of A. The number of

times the ray undergoes re�ections (including

the �rst one) before it emerges out is 

Watch Video Solution

5. A point light source lies on the principal axis

of a concave spherical mirror with radius of

https://dl.doubtnut.com/l/_iVonEc1LDpdv
https://dl.doubtnut.com/l/_R0VOgbOEO564


curvature 160 cm. Its image appears to be back

of the mirror at a distance of 70 cm from the

mirror. Determine the location of the light

source.

Watch Video Solution

6. An object of length 10 cm is placed at right

angles to the principal axis of a mirror of

radius of curvature 60 cm such that its image

is virtual, erect and has a length 6 cm. What

https://dl.doubtnut.com/l/_R0VOgbOEO564
https://dl.doubtnut.com/l/_UhtPZbxj0CtN


kind of mirror it is and also determine the

position of the object ?

Watch Video Solution

7. An object is placed in front of a convex

mirror at a distance of 50cm. A plane mirror is

introduced covering the lower half of the

convex mirror. If the distance between the

object and the plane mirror is 30cm, it is

found that there is no parallax between the

https://dl.doubtnut.com/l/_UhtPZbxj0CtN
https://dl.doubtnut.com/l/_rAk0lfA675KF


images formed by the two mirrors. What is the

radius of curvature of the convex mirror?

Watch Video Solution

8. A concave mirror of focal length 10cm and a

convex mirror of focal length 15cm are placed

facing each other 40cm apart. A point object is

placed between the mirrors, on their common

axis and 15cm from the concave mirror. Find

the position and nature of the image

https://dl.doubtnut.com/l/_rAk0lfA675KF
https://dl.doubtnut.com/l/_9qTmSSfobjDf


produced by successive re�ections, �rst at the

concave mirror and then at the convex mirror.

Watch Video Solution

9. Fill in the blanks : 

Watch Video Solution

https://dl.doubtnut.com/l/_9qTmSSfobjDf
https://dl.doubtnut.com/l/_VxZd67iMy2z5


10. Light of wavelength 4500 Å in air is

incident on a plane boundary between air and

another medium at an angle 30° with the

plane of boundary. As it enters from air into

the other medium, it deviates by  towards

the normal. Find refractive index of the

medium and also the wavelength of given

light in the medium.

Watch Video Solution

15∘

https://dl.doubtnut.com/l/_QH9Dqpfsgajk


11. A �sh rising vertically to the surface of

water in a lake uniformly at the rate of3m/s

observes a king �sher bird diving vertically

towards water at the rate 9  vertically

above it. If the refractive index of water is ,

�nd the actual velocity of the dive of the bird

in . 

m/s

4/3

cm/sec

https://dl.doubtnut.com/l/_2ChRbS4DCLzb


Watch Video Solution

12. A  thick glass slab of refractive index

 is kept in front of a plane mirror. Find the

position of the image (relative to mirror) as

seen by an observer through the glass slab

when a point object is kept in air at a distance

of  from the mirror.

Watch Video Solution

20cm

1.5

40cm

https://dl.doubtnut.com/l/_2ChRbS4DCLzb
https://dl.doubtnut.com/l/_RIZSBl6MtEv1


13. An observer can see through a pin-hole the

top end of a thin rod of height h,placed as

shown in the �gure. The beaker height is 3h

and its radius h. When the beaker is �lled with

a liquid up to a height 2h, he can see the lower

end of the rod. Then, the refractive index of

the liquid is 

https://dl.doubtnut.com/l/_mKUXwbki3xhO


  

(a)  , (b)  , (c)  , (d) 

Watch Video Solution

5

2
√

5

2
√

3

2

3

2

https://dl.doubtnut.com/l/_mKUXwbki3xhO


14. The x-z plane separates two media A and B

of refractive indices  and . A

ray of light travels from A to B. Its directions in

the two media are given by unit vectors

 and . Then

Watch Video Solution

μ1 = 1.5 μ2 = 2

u1 = aî + bĵ u2 = cî + aĵ

15. An air bubble is trapped inside a glass cube

of edge 30 cm. Looking through the face ABEH,

the bubble appears to be at normal distance

https://dl.doubtnut.com/l/_KCgghNp1Ue4Q
https://dl.doubtnut.com/l/_JG9WLg6SocRp


12 cm from this face and when seen from the

opposite face CDGF, it appears to be at normal

distance 8 cm from CDGF. Find refractive index

of glass and also the actual position of the

bubble. 

Watch Video Solution

https://dl.doubtnut.com/l/_JG9WLg6SocRp


16. The XY plane is the boundary between two

tranparednt media. Medium 1 with  has a

refraxtive index of  and medium 2 with

 has a refractive index of . A ray of

light in medium 1 given by the vector

 is incident on teh plane

of separation. Find the unit vector in the

direction of teh refracted ray in medium 2.

Watch Video Solution

z ≥ 0

√2

z ≤ 0 √3

6√3 î + 8√3ĵ − 10k̂

https://dl.doubtnut.com/l/_ppahi7Ea03Ut


17. A ray of light travelling in a rarer medium

strikes a plane boundary between the rarer

medium and a denser medium at an angle of

incidence 'i' such that the re�ected and the

refracted rays are mutually perpendicular.

Another ray of light of same frequency is

incident on the same boundary from the side

of denser medium. Find the minimum angle of

incidence at the denser-rarer boundary so that

the second ray is totally re�ected

Watch Video Solution

https://dl.doubtnut.com/l/_tByr7OZcAtMv


18. A small bulb is placed at a depth of  m

in water and �oating opaque disc is placed

over the bulb so that bulb is not visible from

the surface. The minimum diameter of the disc

is 

Watch Video Solution

2√7

(μwater = 4/3)

19. A uniform, horizontal beam of light is

incident upon a quarter cyclinder of radius

R=5cm, and has a refractive index . A2/√3

https://dl.doubtnut.com/l/_9aIHkoeNvAIF
https://dl.doubtnut.com/l/_XfCIQUkpM1fr


patch on the table at a distance 'x' from the

cylinder is unilluminated. Find the value of 'x'?

Watch Video Solution

20. Due to a vertical temperature gradient in

the atmosphere, the index of refraction varies.

Suppose index of refraction varies as n = n0

https://dl.doubtnut.com/l/_XfCIQUkpM1fr
https://dl.doubtnut.com/l/_9UEMHEKn6RjV


, where  is the index of refraction

at the surface and  . A

person of height  stands on a level

surface. Beyond what distance will he not see

the runway? 

Watch Video Solution

√1 + ay n0

a = 2.0 × 10− 6m− 1

h = 2.0m

https://dl.doubtnut.com/l/_9UEMHEKn6RjV


21. A ray of light is incident on a glass slab at

grazing incidence. The refractive index of the

material of the slab is given by 

. If the thickness of the slab is ,

determing the equation of the trajectory of

the ray inside the slab and the coordinates of

the point where the ray exits from the slab.

Take the origin to be at the point of entry of

the ray.

Watch Video Solution

μ = √(1 + y)

d = 2m

https://dl.doubtnut.com/l/_lkPCHWTZjQF5
https://dl.doubtnut.com/l/_Kh9Mryr9wLJE


22. A small object stuck on the surface of a

glass sphere  is viewed from the

diametrically opposite position. Find

transverse magni�cation.

Watch Video Solution

(n = 1.5)

23. One end of a cylindrical glass rod

 is given the shape of a concave

refracting surface of radius 10cm. An air

bubble is situated in the glass rod at a point

on its axis such that it appears to be at

(μ = 1.5)

https://dl.doubtnut.com/l/_Kh9Mryr9wLJE
https://dl.doubtnut.com/l/_zGMNj4FtcqcL


distance 10 cm from the surface and inside

glass when seen from the other medium. Find

the actual location of air bubble.

Watch Video Solution

24. A solid glass sphere with radius R and an

index of refraction  is silvered over one

hemisphere. A small object is located on the

axis of the sphere at a distance 2R to the left

of the vertex of the unsilvered hemisphere.

1.5

https://dl.doubtnut.com/l/_zGMNj4FtcqcL
https://dl.doubtnut.com/l/_P5Bq8aOobpHE


Find the position of �nal image after all

refractions and re�ection have taken place.

Watch Video Solution

25. What is the refractive index of material of a

plano-convex lens, if the radius of curvature of

the convex surface is  and focal length of

the lens is 30 cm ?

Watch Video Solution

10cm

https://dl.doubtnut.com/l/_P5Bq8aOobpHE
https://dl.doubtnut.com/l/_ok2PhjKtrOSb


26. A convex lens of focal length 10 cm. is used

as a magnifying lens. 

Where should the object be placed if the

image is to be 30 cm from the lens?

Watch Video Solution

27. A convex lens of focal length 10 cm. is used

as a magnifying lens. 

What will be the magni�cation?

Watch Video Solution

https://dl.doubtnut.com/l/_ReCCZhL5SCjN
https://dl.doubtnut.com/l/_hVCh82EOGCdJ


28. A source of light is located at double focal

length from a convergent lens. The focal

length of the lens is  At what

distance from the lens should a �at mirror be

placed, so that the rays re�ected from the

mirror are parallel after passing through the

lens for the second time?

Watch Video Solution

f = 30cm.

https://dl.doubtnut.com/l/_hVCh82EOGCdJ
https://dl.doubtnut.com/l/_2DfRYKrgj3TQ


29. A converging beam of light forms a sharp

image on a screen. A lens is placed in the path

of the beam, at 10cm from the screen. It is

found that the screen has to be moved 8 cm

further away from the lens to obtain a sharp

image. Find the focal length and nature of

lens.

Watch Video Solution

https://dl.doubtnut.com/l/_5gF7cXjoOmNB


30. A convex lens of focal length 24 cm

is totally immersed in water 

. Find its focal length in water.

Watch Video Solution

(μ = 1.5)

(μ = 1.33)

31. In the �gure, light is incident on a thin lens

as shown. The radius of curvature for both the

surfaces is R. Determine the focal length of

https://dl.doubtnut.com/l/_kVPQGdH8Pccm
https://dl.doubtnut.com/l/_INmh7Cio0f0C


this system.

Watch Video Solution

32. A point object O is placed at a distance of

30 cm from a convex lens of focal length 20 cm

https://dl.doubtnut.com/l/_INmh7Cio0f0C
https://dl.doubtnut.com/l/_hXZcJoABchfg


cut into two halves each of which is displaced

by 0.05 cm as shown in �gure. Find the

position of the image. If more than one image

is formed, �nd their number and distance

between them. 

Watch Video Solution

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


33. An object is  to the left of a �at

screen. A converging lens for which the focal

length is  is placed between object

and screen. 

(a) Show that two lens positions exist that

form images on the screen and deremine how

far these positions are from the object? 

(b) How do the two images di�er from each

other?

Watch Video Solution

5.0m

f = 0.8m

https://dl.doubtnut.com/l/_7zBhgEGzXHXr
https://dl.doubtnut.com/l/_hEU02gkeaYkm


34. An object is  to the left of a �at

screen. A converging lens for which the focal

length is  is placed between object

and screen. 

(a) Show that two lens positions exist that

form images on the screen and deremine how

far these positions are from the object? 

(b) How do the two images di�er from each

other?

Watch Video Solution

5.0m

f = 0.8m

https://dl.doubtnut.com/l/_hEU02gkeaYkm


35. A converging lens of focal length  is

placed in contact 

with a diverging lens of focal length 

Find the combined focal length of 

the system.

Watch Video Solution

5.0cm

10.0cm.

36. Two thin converging lenses are placed on a

common axis, so that the centre of one of

them coincides with the focus of the other. An

https://dl.doubtnut.com/l/_eQELWGz0qiGs
https://dl.doubtnut.com/l/_rf146R9do1yU


object is placed at a distance twice the focal

length from the left hand lens. Where will its

image be? What is the lateral magni�cation?

The focal of each lens is f.

Watch Video Solution

37. An object is placed  to the left of a

diverging lens of focal length  A

converging lens with a focal length of 

is placed at a distance d to the right of the

12cm

−6.0cm.

12.0cm

https://dl.doubtnut.com/l/_rf146R9do1yU
https://dl.doubtnut.com/l/_Av5mutUD321m


diverging lens. Find the distance d that

corresponds to a �nal image at in�nity.

Watch Video Solution

38. A point object is placed at a distance of

 from a convex lens of focal length

 On the other side of the lens, a convex

mirror is placed at a distance of  from

the lens such that the image formed by the

combination coincides with the object itself.

The focal length of the convex mirror is

12cm

10cm.

10cm

https://dl.doubtnut.com/l/_Av5mutUD321m
https://dl.doubtnut.com/l/_4nqsnSxRUKNx


Watch Video Solution

39. A concavo-convex lens has refractive index

 and the radii of curvature of its surfaces

are  The concave surface is

upwords and is �lled with oil of refractive

index  The focal length of the combination

will be

Watch Video Solution

1.5

10cm and 20cm.

1.6.

https://dl.doubtnut.com/l/_4nqsnSxRUKNx
https://dl.doubtnut.com/l/_xuoQmbZn55HF


40. A pin is placed 10cm in front of a convex

lens of focal length 20cm, made of a material

having refractive index 1.5 . The surface of lens

farther away from the pin is silvered and has a

radius of curvature 22cm. Determine the

position of the �nal image. Is the image real or

virtual? 

https://dl.doubtnut.com/l/_IRN8XDqVZVop


Watch Video Solution

41. A biconvex thin lens is prepared from glass

of refractive index  The two bounding

surfaces have equal radii of  each. One of

the surfaces is silvered from outside to make it

re�ecting. Where should an object be placed

before this lens so that the image coincides

with the object.

Watch Video Solution

3/2.

25cm

https://dl.doubtnut.com/l/_IRN8XDqVZVop
https://dl.doubtnut.com/l/_0IqxGjX6IPIJ
https://dl.doubtnut.com/l/_1k5qaZcIrhUG


42. A ray of light passing through a prism

having refractive index  su�ers minimum

deviation. It is found that the angle of

incidence is double the angle of refraction

within the prism. What is the angle of prism?

Watch Video Solution

√2

43. A ray of light is incident at an angle of 

on the face of a prism having refracting angle

. The roy emerging out of the prism makes

an angle  with the incident ray. Show that

60∘

30∘

30∘

https://dl.doubtnut.com/l/_1k5qaZcIrhUG
https://dl.doubtnut.com/l/_MnSIWTW6a3Jw


the emergert ray is perpendicular to the face

through which, it emerges.

Watch Video Solution

44. One face of a prism with a-refractive angle

of  is coated with silver.A ray incident on

another face at an angle of  is refracted

and re�ected from the silver coated face and

retraces its path. What is the refractive index

of the prism?

Watch Video Solution

30∘

45∘

https://dl.doubtnut.com/l/_MnSIWTW6a3Jw
https://dl.doubtnut.com/l/_WiQcyChR1lZC


45. Monochromatic light falls on a right-

angled prism at an angle of incidence . The

emergent light is found to slide along the face

AC. Find the refractive index of material of

prism 

Watch Video Solution

45∘

https://dl.doubtnut.com/l/_WiQcyChR1lZC
https://dl.doubtnut.com/l/_XgzGYe3jxs8x


46. A beam of light consisting of red, green

and blue colurs is incident on a right angled

prism as shown in �gure. The refractive indices

of the maaterial of the prism for above red,

green and blue wavelengths are 1.39, 1.44 and

1.47, respectivley . 

Watch Video Solution

https://dl.doubtnut.com/l/_mwYDTyBvf5ci


47. Light is incident normally on face AB of a

prism as shown in Figure. A liquid of refractive

index  is placed on face AC of the prism. The

prism is made of glass of refractive indes  .

Find the limits of  for which total internal

re�ection takes place on the face AC. 

(A)  (B)  (C)  (D)

μ

3/2

μ

μ >
√3

2
> μ

3√3

4
μ > √3

https://dl.doubtnut.com/l/_Hd6DNl7yTPiS


Watch Video Solution

μ <
√3

2

48. A crown glass prism of refracting angle 

is to be used for deviation without dispersion

with a �int glass of angle of pris  . Given: for

6∘

α

https://dl.doubtnut.com/l/_Hd6DNl7yTPiS
https://dl.doubtnut.com/l/_LHLF23BOmhbU


crown glass , for

�int glass . What

should be the value of  ?

Watch Video Solution

μr = 1.513 and μv = 1.523

μr = 1.645 and μv = 1.665

α

49. A thin prism  of angle  and refractive

index  is combined with another thin

prism  of refractive index 1.72 to produce

dispersion without deviation. The angle of 

is

Watch Video Solution

P1 4∘

1.54∘C

P2

P2

https://dl.doubtnut.com/l/_LHLF23BOmhbU
https://dl.doubtnut.com/l/_N9SmeHAEaD0X


50. White light is passed through a prism of

angle . If the refractive indices for red and

blue colours are  respectively ,

calculate the angle of dispersion between

them.

Watch Video Solution

5∘

1.641and1.659

51. Calculate (a) the refracting angle of a �int

glass prism which should be combined with a

crown glass prism of refracting angle 6° so

https://dl.doubtnut.com/l/_N9SmeHAEaD0X
https://dl.doubtnut.com/l/_0bCkK0HHEScj
https://dl.doubtnut.com/l/_BCD6t8Ob4dUJ


Exercise Long Answer Questions

that the combination may have no deviation

for D line and (b) the angular separation

between the C and F lines, given that the

refractive indices of the materials are as

follows:

Watch Video Solution

https://dl.doubtnut.com/l/_BCD6t8Ob4dUJ


1. Construct the re�ected wavefront when a

plane wavefront is incident on a plane

re�ecting surface. Hence, explain the laws of

re�ection. Why does an expanding spherical

wave continue to expand outward from the

source?

Watch Video Solution

2. Prove the law of re�ection of light on the

basis of Huygens wave theory of light

https://dl.doubtnut.com/l/_SFw52U2arBmN
https://dl.doubtnut.com/l/_yzN20MmcVtRt


Watch Video Solution

3. De�ne critical angle and explain it with a

neat ray diagram? Deduce the relation

between critical angle and refractive index.

Watch Video Solution

4. What is total internal re�ection? State the

conditions to be ful�lled for total internal

refection. Describe the construction and

working of an optical �bre. State its uses.

https://dl.doubtnut.com/l/_yzN20MmcVtRt
https://dl.doubtnut.com/l/_Gamzs7BFGk4e
https://dl.doubtnut.com/l/_WXkh70svEFIE


Watch Video Solution

5. Obtain an expression for refraction at a

single convex spherical surface separating the

two media having refractive indices (rarer

medium) and (denser medium) i.e., a

relation between  and R.

Watch Video Solution

μ1

μ2

u, v, μ1, μ2

https://dl.doubtnut.com/l/_WXkh70svEFIE
https://dl.doubtnut.com/l/_jnM3VFx1TvPK


6. On what factors does the angle of minimum

deviation depend?

Watch Video Solution

7. In a regular prism, what is the relation

between angle of incidence and angle of

emergence when it is in the minimum

deviation position ?

Watch Video Solution

https://dl.doubtnut.com/l/_izbQpofWmcv7
https://dl.doubtnut.com/l/_30gxtWwBPmi4
https://dl.doubtnut.com/l/_u6Nc2W5LjTYf


Exercise Short Answer Questions

8. Discuss the phenomenon of refraction

through a prism. Prove that  for

a small angled prism, where the symbols have

their usual meanings.

Watch Video Solution

δ = A(μ − 1)

9. Describe di�erent types of pollination.

Watch Video Solution

https://dl.doubtnut.com/l/_u6Nc2W5LjTYf
https://dl.doubtnut.com/l/_0xhZvFm9lFAZ


1. Hugen's wave theory of light could not

explain

Watch Video Solution

2. De�ne: wavefront and wave normal, State

the nature of the wavefronts in the following

(i) The source is point source of light. (ii) A

narrow slit is illuminated by a source of light.

Watch Video Solution

https://dl.doubtnut.com/l/_k1cEA3DTxlB9
https://dl.doubtnut.com/l/_DpJ9TKtViZtr
https://dl.doubtnut.com/l/_lnaufnU0Suk4


3. Explain the dual nature of light.

Watch Video Solution

4. What is the cause of refraction of light?

Watch Video Solution

5. State optical path and optical path

di�erence.

Watch Video Solution

https://dl.doubtnut.com/l/_lnaufnU0Suk4
https://dl.doubtnut.com/l/_M7H9dHgJriKI
https://dl.doubtnut.com/l/_HrFem2GrOtjh


6. State the laws of refraction of light. State at

least three examples of refraction of light.

Watch Video Solution

7. Find the apparent shift due to refraction at

a plane surface when the object in denser and

observer in rarer medium.

Watch Video Solution

https://dl.doubtnut.com/l/_HrFem2GrOtjh
https://dl.doubtnut.com/l/_iSBH50FdhIwg
https://dl.doubtnut.com/l/_d6Vave2EeUi4
https://dl.doubtnut.com/l/_hta2hpfNlYM6


8. What is lateral shift and normal shift

Watch Video Solution

9. Explain the mirage.

Watch Video Solution

10. Explain how a �sh deep inside a pond full

of water can see everything above the water

near the pond. Show that the �eld of vision of

https://dl.doubtnut.com/l/_hta2hpfNlYM6
https://dl.doubtnut.com/l/_I33jBWQD3YnZ
https://dl.doubtnut.com/l/_scQmmV6ThOvx


the �sh is concentrated within a cone of apex

angle .

Watch Video Solution

98∘

11. What is magni�cation ? Obtain lateral

magni�cation due to refraction at curved

surface

Watch Video Solution

https://dl.doubtnut.com/l/_scQmmV6ThOvx
https://dl.doubtnut.com/l/_gkI6odNKGvfF


12. The equation of refraction at a spherical

surface is 

Taking R= in�nity ,

show that this equation leads to the equation

 for refraction at a

plane surface .

Watch Video Solution

− = .
μ2

v

μ1

u

μ2 − μ1

R

=
 real  depth 

Apparent depth

μ1

μ2

13. De�ne �rst and second principal focus in

lens.

https://dl.doubtnut.com/l/_3qiw2HNhNlVQ
https://dl.doubtnut.com/l/_uH4CxzjCnEs2


Watch Video Solution

14. Show that the distance between a real

object and its real image formed by a thin

converging lens is always greater than or

equal to four times the focal length of the

lens.

Watch Video Solution

15. If the plane surface of a plano-convex lens

of radius of curvature R and refractive index μ

https://dl.doubtnut.com/l/_uH4CxzjCnEs2
https://dl.doubtnut.com/l/_PIgwrQsLI2eU
https://dl.doubtnut.com/l/_UAazipzbrOu0


is silvered, then its focal length would be

Watch Video Solution

16. Consider a ray of light passing through a

prism (angle A) in the position of minimum

deviation . Show that the angles of incidence

and refraction are given by:

.

Watch Video Solution

δ

i = and r = ( )
A + δ

2

A

2

https://dl.doubtnut.com/l/_UAazipzbrOu0
https://dl.doubtnut.com/l/_HLEofRrrvqzB


17. Show that deviation produced by a thin

prism of prism angle A and refractive index 

is given by .

Watch Video Solution

μ

δ = (μ − 1)A

18. Obtain the minimum value of refractive

index of a prism of angle A so that an incident

ray cannot emerge out of it, whatever be the

angle of incidence?

Watch Video Solution

https://dl.doubtnut.com/l/_9gWj6cUVJFki
https://dl.doubtnut.com/l/_zHs5OnE3lbNn


19. The sides of an isosceles right prism are

coated with a re�ecting coating. A ray of light

falls on the hypotenuse at an arbitrary angle i.

For what value of i the ray leaving the prism is

parallel to the incident ray ? 

https://dl.doubtnut.com/l/_zHs5OnE3lbNn
https://dl.doubtnut.com/l/_vDWmbkPzoTOS


Watch Video Solution

20. Find the angle of minimum deviation for

an equilateral prism made of a material of

refractive index 1.732. What is the angle of

incidence for this deviation ?

Watch Video Solution

21. Show that the limiting value of the angle of

prism is twice its critical angle.

https://dl.doubtnut.com/l/_vDWmbkPzoTOS
https://dl.doubtnut.com/l/_pxHTo1jk0Rhf
https://dl.doubtnut.com/l/_Lwgov1q4pJzl


Watch Video Solution

22. What are pure and impure spectra? State

the conditions to produce a pure spectrum.

Watch Video Solution

23. What are Fraunho�er lines? Explain their

origin.

Watch Video Solution

https://dl.doubtnut.com/l/_Lwgov1q4pJzl
https://dl.doubtnut.com/l/_vEWQa6Qta2ym
https://dl.doubtnut.com/l/_VedgPYjUqELy
https://dl.doubtnut.com/l/_DFvlsWT9i5UI


Exercise Very Short Answer Questions

24. State the signi�cance of emission and

absorption spectra.

Watch Video Solution

1. When a plane wavefront of light is incident

on the separating surface between two media,

the re�ected wavefront is of same width like

the incident wavefront whereas the refracted

wavefront is of di�erent width. Explain?

https://dl.doubtnut.com/l/_DFvlsWT9i5UI
https://dl.doubtnut.com/l/_Q2syj1qKFHrQ


Watch Video Solution

2. What is the shape of the wavefront in each

of the following cases 

Light overging from the point source

Watch Video Solution

3. What will happen to the image formed by a

mirror if half of it is covered with a black

paper?

https://dl.doubtnut.com/l/_Q2syj1qKFHrQ
https://dl.doubtnut.com/l/_vm7h8JSMTqJ4
https://dl.doubtnut.com/l/_ta0T1IlWkMrl


Watch Video Solution

4. For a plane mirror what is the focal length?

The magni�cation?

Watch Video Solution

5. Can two plane mirrors inclined to each

other ever form even number of images?

Explain?

Watch Video Solution

https://dl.doubtnut.com/l/_ta0T1IlWkMrl
https://dl.doubtnut.com/l/_OCpBm4qPE24W
https://dl.doubtnut.com/l/_FSOsRfObSMds


6. A ray of light is incident on a horizontal

plane mirror at an angle of incidence . By

what angle should the mirror be rotated so

that the re�ected ray becomes horizontal?

Watch Video Solution

30∘

7. For sperical mirros graph plotted between

 and  .

Watch Video Solution

−
1

V
− is

1

u

https://dl.doubtnut.com/l/_gTKg0r0nCbWG
https://dl.doubtnut.com/l/_5NLCMxeR5x1c
https://dl.doubtnut.com/l/_JwV4YXr812Jy


8. Can a convex mirror form a real image!

Explain.

Watch Video Solution

9. A convex mirror of focal length f produced

an image  of the size of the object. The

distance of the object from the mirror is

Watch Video Solution

(1/n)th

https://dl.doubtnut.com/l/_JwV4YXr812Jy
https://dl.doubtnut.com/l/_0tEIuP1C4NG0


10. What kind of mirror is used in a car to

observe the tra�c at the back?

Watch Video Solution

11. If an object far away from a convex mirror

moves towards the mirror, the image also

moves. Does it move faster, slower or at the

same speed as compared to the object ?

Watch Video Solution

https://dl.doubtnut.com/l/_Bg1uzGguqh2p
https://dl.doubtnut.com/l/_mEcXVD4QgrdI
https://dl.doubtnut.com/l/_ntniXT2kEpE9


12. Figure shows two rays P and Q being

re�ected by a mirror and going as 'P' and 'Q'.

State which type of mirror is this? 

Watch Video Solution

13. What do you mean by refraction? Give an

example.

Watch Video Solution

https://dl.doubtnut.com/l/_ntniXT2kEpE9
https://dl.doubtnut.com/l/_rGT9i39sWcta


14. State the Snell's laws of refraction of light.

Watch Video Solution

15. What is dispersion ?

Watch Video Solution

16. De�ne refractive index and relative

refractive index

https://dl.doubtnut.com/l/_rGT9i39sWcta
https://dl.doubtnut.com/l/_fJGyhu4ipd2d
https://dl.doubtnut.com/l/_QiZZ4eQu3H18
https://dl.doubtnut.com/l/_mga9f8N04cMo


Watch Video Solution

17. Give the ratio of velocities of two light

waves traveling in vacuum and having

wavelengths  and .

Watch Video Solution

5000A ∘ 6000A ∘

18. For the same angle of incidence, the angles

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

Care  respectively. In which

medium will the velocity or light be maximum?

30∘ , 60∘ and 45∘

https://dl.doubtnut.com/l/_mga9f8N04cMo
https://dl.doubtnut.com/l/_UQ8FxK5p5ylf
https://dl.doubtnut.com/l/_aofPlqYxvXV3


Watch Video Solution

19. Can absolute refractive index of a medium

be less than unity ?

Watch Video Solution

20. Can absolute refractive index of a medium

be less than unity ?

Watch Video Solution

https://dl.doubtnut.com/l/_aofPlqYxvXV3
https://dl.doubtnut.com/l/_wfgWo5Fi4owA
https://dl.doubtnut.com/l/_j40dJZd7uJh4
https://dl.doubtnut.com/l/_f5jP56lYj4h1


21. A beam of light is converging towards a

point. A plane parallel plate of glass of

thickness t, refractive index  is introduced in

the path of the beam. The convergent point is

shifted by (assume near normal incidence) : 

μ

https://dl.doubtnut.com/l/_f5jP56lYj4h1


Watch Video Solution

22. Explain why: (a) A �ying bird appears

higher in the sky than it really is. (b) Stars

appear to twinkle but the sun does not. [Sun is

close to the earth so one or the other ray from

it always reaches the eye, so it does not

appear to twinkle but shines continuously.]

Watch Video Solution

https://dl.doubtnut.com/l/_f5jP56lYj4h1
https://dl.doubtnut.com/l/_aazndC2nWwCL


23. What happens to the frequency,

wavelength and speed of light that crosses

from a medium with index of refraction  to

one with index of refraction ?

Watch Video Solution

μ1

μ2

24. Suppose you are inside the water in a

swimming pool near an edge. A friend is

standing on the edge. Do you �nd your friend

taller or shorter than his usual height ?

https://dl.doubtnut.com/l/_HaaR5b8oyHTs
https://dl.doubtnut.com/l/_9sKEe5wAv6Dn


Watch Video Solution

25. Light enters from air to glass having

refractive index 1.50. What is the speed of light

in the glass? The speed of light in vacuum is

.

Watch Video Solution

3 × 108ms− 1

26. De�ne bond energy. On what factors does

it depend?

Watch Video Solution

https://dl.doubtnut.com/l/_9sKEe5wAv6Dn
https://dl.doubtnut.com/l/_d47RMWxdQhUa
https://dl.doubtnut.com/l/_fd1JdwhcJLXm


27. State the consequences of total internal

re�ection?

Watch Video Solution

28. What is an optical �bre? State its principle.

Watch Video Solution

29. Why do diamonds sparkle?

https://dl.doubtnut.com/l/_fd1JdwhcJLXm
https://dl.doubtnut.com/l/_1yZoYV1QXUv4
https://dl.doubtnut.com/l/_DqmFRF7eo79r
https://dl.doubtnut.com/l/_h1oGQRGrcsNW


Watch Video Solution

30. A ray of light while traveling from a denser

to rarer medium grazes the separating

surface. Express the critical angle in terms of

the speed of light in the two media.

Watch Video Solution

31. If in the critical angle, write the deviation

value when the ray travels from denser to

θc

https://dl.doubtnut.com/l/_h1oGQRGrcsNW
https://dl.doubtnut.com/l/_JsLTZYRByysQ
https://dl.doubtnut.com/l/_0zykeB0EB83U


rarer for .

Watch Video Solution

i > θc

32. Consider a ray of light passing from one

medium to another. If the angle of refraction

is less than the angle of incidence, will the

speed of light in the second medium be less or

more than that in the �rst medium?

Watch Video Solution

https://dl.doubtnut.com/l/_0zykeB0EB83U
https://dl.doubtnut.com/l/_DMVxRbsKmRLE


33. Mention any three uses of optical �bres.

Watch Video Solution

34. It is possible for a lens to act as

convergent in one medium and divergent in

the other medium?

Watch Video Solution

https://dl.doubtnut.com/l/_Pmh7dF7qpnCI
https://dl.doubtnut.com/l/_3HLFDn1TNuBH


35. Can a single lens ever form a real and erect

image?

Watch Video Solution

36. If the two radii of a thin lens are not equal,

will the focal length change with change in

surface facing the light?

Watch Video Solution

https://dl.doubtnut.com/l/_DZlAQQokaZJb
https://dl.doubtnut.com/l/_KW14nEigjgKd


37. What is the focal length if plane surface is

silvered in previous illustration.

Watch Video Solution

38. What will be the equivalent focal length of

a system consisting of a thin convex lens and a

thin concave lens of same focal length f (a)

when they are put in contact (b) when they are

separated by a distance d=f (c) when they are

separated by a distance, d = 3f ?

https://dl.doubtnut.com/l/_EVKtqpFA7hHR
https://dl.doubtnut.com/l/_fwLMf7wpFUh5


Watch Video Solution

39. An air bubble is formed inside water. Does

it act as a converging lens or a diverging lens ?

Watch Video Solution

40. As an object is moved from the surface of a

thin converging lens to a focal point, over

what range does the image distance very?

Watch Video Solution

https://dl.doubtnut.com/l/_fwLMf7wpFUh5
https://dl.doubtnut.com/l/_s5DmlkFKdHsM
https://dl.doubtnut.com/l/_AoYemK7He9k0


41. De�ne refracting angle and principal

section of a prism

Watch Video Solution

42. The graph between angle of deviation 

and angle of incidence (i) for a triangular

prism is represented by:

Watch Video Solution

(δ)

https://dl.doubtnut.com/l/_NnKKTVMv6dk5
https://dl.doubtnut.com/l/_Vao73Z7DtbxM


43. Name the shape of wavefront after

refraction of (1) Plane wavefront through

convex lens (ü) Plane wavefront through

prism.

Watch Video Solution

44. What is angular dispersion? On what

factors does it depend?

Watch Video Solution

https://dl.doubtnut.com/l/_TnEqiAu8Ycd9
https://dl.doubtnut.com/l/_1XXH8mOyPgbP
https://dl.doubtnut.com/l/_7sVkUVDjn0ds


45. Can we have dispersion without deviation

with a pair of prisms of the same material but

of di�erent angles?

Watch Video Solution

46. Can a beam of white light when passed

through a hollow prism give spectrum?

Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_7sVkUVDjn0ds
https://dl.doubtnut.com/l/_4pbPz4YJgGW1
https://dl.doubtnut.com/l/_nncM9yffzkfg


47. If three identical prisms are combined is it

possible to pass a beam that emerges

undeviated? Undispersed?

Watch Video Solution

48. Distinguish between a pure spectrum and

an impure spectrum.

Watch Video Solution

https://dl.doubtnut.com/l/_nncM9yffzkfg
https://dl.doubtnut.com/l/_Omj6h2y1gRsO


49. What is a line spectrum? What does its

study give?

Watch Video Solution

50. What is a band spectrum? What does its

study give?

Watch Video Solution

https://dl.doubtnut.com/l/_v8dGpNDMt9O1
https://dl.doubtnut.com/l/_dN3b6WAhixfo


51. What are Fraunho�er lines? Explain their

origin.

Watch Video Solution

52. What is a total solar eclipse?

Watch Video Solution

53. White light is passed through sodium

vapours contained in a thin walled glass �ask

https://dl.doubtnut.com/l/_QeBJA8RF9fFD
https://dl.doubtnut.com/l/_mVVWF9H01oxd
https://dl.doubtnut.com/l/_RbwrKcxqrSGX


Problems Level I

and the transmitted light is examined with the

help of a spectrometer. The spectrum so

obtained is :

Watch Video Solution

1. The magnetic �eld in a plane

electromagnetic wave is given by

(a) What is the wavelength and frequency of

By = 2 × 107T sin(0.5 × 103x + 1.5 × 1011t)T

https://dl.doubtnut.com/l/_RbwrKcxqrSGX
https://dl.doubtnut.com/l/_Uke2vHq3XxT3


the wave? 

(b) Write an expression for the eletric �eld.

Watch Video Solution

2. If the magnetic �eld in a plane

electromagnetic wave is given by

  

, then what

will be the expression for electric �eld ?

Watch Video Solution

→
B = 2 × 10− 7

sin(0.5 × 103x + 15 × 1010t)k̂T

https://dl.doubtnut.com/l/_Uke2vHq3XxT3
https://dl.doubtnut.com/l/_5kcd9MLpMWxI
https://dl.doubtnut.com/l/_torMCY5n1y9H


3. A sinusoidal electromagnetic plane wave

travels through empty space in the x-direction.

The electric wave is polarized (plane of

vibration in single plane) in the y-direction.

Frequency of wave is 1.5 GHz. At a certain point

P in space, the oscillating electric �eld 

attains a maximum magnitude  V/m. 

What is the wavelength of the wave?

Watch Video Solution

Ey

E0 = 63

https://dl.doubtnut.com/l/_torMCY5n1y9H


4. A sinusoidal electromagnetic plane wave

travels through empty space in the x-direction.

The electric wave is polarized (plane of

vibration in single plane) in the y-direction.

Frequency of wave is 1.5 GHz. At a certain point

P in space, the oscillating electric �eld 

attains a maximum magnitude  V/m. 

What is the maximum magnitude  of the

magnetic �eld at the same point? What is the

direction of B?

Watch Video Solution

Ey

E0 = 63

B0

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


5. If two plane mirrors are inclined at an angle

of  to each other, how many images of an

object are 

formed?

Watch Video Solution

120∘

6. If two plane mirrors are inclined at an angle

of  to each other, how many images of an

object are 

seen?

120∘

https://dl.doubtnut.com/l/_PNDx7h1iJCZM
https://dl.doubtnut.com/l/_ZlSsBeEkjn0f


Watch Video Solution

7. Two plane mirrors are placed parallel to

each other and 40 cm apart. An object is

placed 10 cm from one mirror .What is the

distance from the object to the image for each

of the �ve images that are closest to the

object?

Watch Video Solution

https://dl.doubtnut.com/l/_ZlSsBeEkjn0f
https://dl.doubtnut.com/l/_1mWulL8GepVG


8. A ray of light is incident on a horizontal

plane mirror at an angle of incidence . By

what angle should the mirror be rotated so

that the re�ected ray becomes horizontal?

Watch Video Solution

30∘

9. Find the position and nature of the image of

an object of height 3 cm when placed 60 cm

from a mirror of focal length 15cm, when the

https://dl.doubtnut.com/l/_3abk0m5QVr5x
https://dl.doubtnut.com/l/_TdBRUrSI3TOU


mirror is 

concave,

View Text Solution

10. Find the position and nature of the image

of an object of height 3 cm when placed 60 cm

from a mirror of focal length 15cm, when the

mirror is 

convex.

View Text Solution

https://dl.doubtnut.com/l/_TdBRUrSI3TOU
https://dl.doubtnut.com/l/_CfGSpbn1zrMP
https://dl.doubtnut.com/l/_4AlXnhlporfK


11. An object is placed at a distance of 30 cm

from a concave mirror and its real image is

formed at a distance of 30 cm from the mirror.

The focal length of the mirror is

Watch Video Solution

12. An object 2 cm high is placed at right

angles to the principal axis of a mirror of focal

length 25 cm such that an erect image 6 cm

high is formed. What kind of mirror is it and

what is the position of the object?

https://dl.doubtnut.com/l/_4AlXnhlporfK
https://dl.doubtnut.com/l/_LOcauvg3HCq4


Watch Video Solution

13. The sun subtends an angle half a degree at

the pole of a concave mirror which has a

radius of curvature of 15 m. Then the size

(diameter) of the image of sun formed by the

concave mirror is

Watch Video Solution

https://dl.doubtnut.com/l/_LOcauvg3HCq4
https://dl.doubtnut.com/l/_cC6i8CKjOFyl


14. An object 2 cm high is placed at right

angles to the principal axis of a mirror of focal

length 25 cm such that an erect image 0.5 cm

high is formed. What kind of mirror its is and

what is the position of the object?

Watch Video Solution

15. A person looks at himself in a silvered ball

of diameter 64 cm from a distance of 2.7m.

Find the position and nature of the image.

https://dl.doubtnut.com/l/_tSwSSQks2E2G
https://dl.doubtnut.com/l/_WYShwrEz9qaD


Watch Video Solution

16. A convex mirror of radius of curvature 4 m

is used as rear -view mirror in an automobile. If

a vehicle of size 4 m is at a distance of 5 m

from the mirror, what is the position of the

image and size of the image?

Watch Video Solution

17. If the refractive index of diamond is 2.4 �nd

the velocity of light in diamond.

https://dl.doubtnut.com/l/_WYShwrEz9qaD
https://dl.doubtnut.com/l/_3ogzKw77Xvgn
https://dl.doubtnut.com/l/_zREekyHEoteP


Watch Video Solution

(c = 3 × 108m/s)

18. The wavelength of blue light in air is 4500

Å . What is its frequency? If the refractive index

for blue light is 1.55 in glass what will be the

wavelength of blue light in glass?

Watch Video Solution

(c = 3 × 108m/s)

https://dl.doubtnut.com/l/_zREekyHEoteP
https://dl.doubtnut.com/l/_ZKrhOP7VLgIK


19. A beam of light is incident on a glass slab

of refractive index 1.5 at an angle of incidence

of 45o. Find the ratio of the width of refracted

beam to the incident beam.

Watch Video Solution

20. Find the time taken by light to travel a

distance of 3 cm in glass. 

and refractive index of water = 4/3)

Watch Video Solution

(c = 3 × 108m/s

https://dl.doubtnut.com/l/_OjSprJIYAoHA
https://dl.doubtnut.com/l/_vYYu4vZS4ZBM


21. A glass slab of thickness  contains the

same number of waves as  of water, when

both are traversed by the same

monochromatic light. If the refractive index of

water is  then refractive index of glass is

Watch Video Solution

4cm

5cm

4/3,

22. The refractive index of denser medium with

respect to rarer medium is 1.125. The di�erence

between the velocities of light in the two

https://dl.doubtnut.com/l/_vYYu4vZS4ZBM
https://dl.doubtnut.com/l/_ASXqmHKsDicN
https://dl.doubtnut.com/l/_rGIJk57PUiz6


media is . Find the velocities of

light in the two media. .

Watch Video Solution

0.25 × 108m/s

(c = 3 × 108m/s)

23. A source of yellow light placed in air is

observed by a person swimming under water.

If the wavelength of yellow light in air is 6000Å

, then determine its velocity, wavelength and

colour as observed by the person. Take ve

locity of light in air 

Watch Video Solution

(c = 3 × 108m/s− 1)

https://dl.doubtnut.com/l/_rGIJk57PUiz6
https://dl.doubtnut.com/l/_KclGGQZQMbMh


24. In the arrangement shown in the �gure a

light ray is incident at an angle of  on the

layer of water. Find the angle of emergence (e)

through the layer of glass. 

Watch Video Solution

37∘

https://dl.doubtnut.com/l/_KclGGQZQMbMh
https://dl.doubtnut.com/l/_78ynAWe6g9Ak


25. One side of a glass slab is silvered as

shown in the �gure. A ray of light is incident

on the other side at angle of incidence 

Refractive index of glass is given as . The

de�ection su�ered by the ray when it comes

out of the slab is 

Watch Video Solution

45∘ .

√2

https://dl.doubtnut.com/l/_Q29cdqua2xd3


26. Calculate the refractive index of material

with respect to air if its critical angle is .

Watch Video Solution

60∘

27. The velocities of light in two di�erent

media are 2* m/s and 2.5 * m/s

respectively.The critical angle for these media

is

Watch Video Solution

108 108

https://dl.doubtnut.com/l/_Q29cdqua2xd3
https://dl.doubtnut.com/l/_AHldcpWwEbgz
https://dl.doubtnut.com/l/_PkNw1Nlnlixo


28. An optical �bre (RI = 1.72) is surrounded by

a glass coating (RI= 1.50). Find the critical

angle for total internal re�ection at the �bre-

glass interface.

Watch Video Solution

29. A ray of light travelling in glass

 is incident on a horizontal glass-

air surface at the critical angle  If a thin

layer of water  is now poured on

(μg = 3/2)

θC.

(μw = 4/3)

https://dl.doubtnut.com/l/_PkNw1Nlnlixo
https://dl.doubtnut.com/l/_oEDTiSyoMIyn
https://dl.doubtnut.com/l/_1tIMxIe8LluW


the glass-air surface. At what angle will the ray

of light emerges into water at glass-water

surface?

Watch Video Solution

30. A liquid of refractive index 1.5 is poured

into a cyclindrical jar of radius 20 cm upto a

height of 20 cm. A small bulb at the centre of

bottom glowing. Find area of the liquid

surface through which the light of the bulb

passes into air.

https://dl.doubtnut.com/l/_1tIMxIe8LluW
https://dl.doubtnut.com/l/_TZ8Z0sgXxJlQ


Watch Video Solution

31. The radii of curvature of a lens are + 20 cm

and + 30 cm. The material of the lens has a

refracting index 1-6. Find the focal length of

the lens (a) if it is placed in air, and (b) if it is

placed in water (mu = 1.33).

Watch Video Solution

32. The radii of curvature of a lens are + 20 cm

and + 30 cm. The material of the lens has a

https://dl.doubtnut.com/l/_TZ8Z0sgXxJlQ
https://dl.doubtnut.com/l/_fd6sO1s7hU4X
https://dl.doubtnut.com/l/_eMo8osBdzgQ2


refracting index 1-6. Find the focal length of

the lens (a) if it is placed in air, and (b) if it is

placed in water (mu = 1.33).

Watch Video Solution

33. An object of size 3.0 cm is placed 14 cm in

front of a concave lens of focal length 21cm.

Descibe the image produced by the lens. What

happens if the object is moved further away

from the lens?

Watch Video Solution

https://dl.doubtnut.com/l/_eMo8osBdzgQ2
https://dl.doubtnut.com/l/_XiNVirWmkVZN


34. A concave - convex lens has faces of radii 4

cm and 3 cm respectively and is made of glass

of refractive index 1.6. Determine its focal

length

Watch Video Solution

35. A concave - convex lens has faces of radii 4

cm and 3 cm respectively and is made of glass

of refractive index 1.6. Determine 

https://dl.doubtnut.com/l/_XiNVirWmkVZN
https://dl.doubtnut.com/l/_Rb9YmwO6R7gW
https://dl.doubtnut.com/l/_6kflRT7NU23k


position of image when object is placed at 28

cm in front of the lens

Watch Video Solution

36. A concave - convex lens has faces of radii 4

cm and 3 cm respectively and is made of glass

of refractive index 1.6. Determine its focal

length

Watch Video Solution

https://dl.doubtnut.com/l/_6kflRT7NU23k
https://dl.doubtnut.com/l/_vrF7gel8GYRa


37. If the angle of prism is  and the angle

of minimum deviation is also , �nd the

refractive index of the material of the prism.

Watch Video Solution

60∘

60∘

38. A ray of light passing through a prism

having refractive index  su�ers minimum

deviation. It is found that the angle of

incidence is double the angle of refraction

within the prism. What is the angle of prism?

√2

https://dl.doubtnut.com/l/_bji8mAd61GJR
https://dl.doubtnut.com/l/_EAbqv2fBJSQA


Watch Video Solution

39. A ray of light passes through an equilateral

glass prism, such that the angle of incidence is

equal to the angle of emergence. If the angle

of emergence is 3/4 times the angle of prism,

calculate the refractive index of the glass

prism.

Watch Video Solution

https://dl.doubtnut.com/l/_EAbqv2fBJSQA
https://dl.doubtnut.com/l/_M7RKCS4unzK3


40. A ray of light is incident at an angle of 

on the face of a prism having refracting angle

. The roy emerging out of the prism makes

an angle  with the incident ray. Show that

the emergert ray is perpendicular to the face

through which, it emerges.

Watch Video Solution

60∘

30∘

30∘

41. A ray of light is incident normally on one of

the refracting surfaces of a prism of refracting

https://dl.doubtnut.com/l/_x7HkSiPS1Wy4
https://dl.doubtnut.com/l/_t1Nv1ZWM1qpn


angle . The emergent ray grazes the other

refracting surface. Find the refractive index of

the material of the prism.

Watch Video Solution

60∘

42. For an equilateral prism, it is observed that

when a ray strikes grazingly at one face it

emerges grazingly at the other. Its refractive

index will be

Watch Video Solution

https://dl.doubtnut.com/l/_t1Nv1ZWM1qpn
https://dl.doubtnut.com/l/_3S02olOkwcov
https://dl.doubtnut.com/l/_A2spunbwG9eA


43. A �int glass prism and a crown glass prism

are to be combined in such a way that the

deviation of the mean ray is zero. The

refractive index of �int and crown glasses for

the mean ray are 1.620 and 1.518 respectively. If

the refracting angle of the �int prism is ,

what would be the refracting angle of the

crown prism ?

Watch Video Solution

6.0∘

https://dl.doubtnut.com/l/_A2spunbwG9eA


44. An air bubble is seen inside a solid sphere

of glass  of  diameter at a

distance of  from the surface of the

sphere (on seeing along the diameter).

Determine the real position of the bubble

inside the sphere.

Watch Video Solution

(n = 1.5) 4.0cm

1.0cm

45. A 5.0 diopter lens forms a virtual image

which is 4 times the object placed

https://dl.doubtnut.com/l/_WbQljcPEeqnS
https://dl.doubtnut.com/l/_fXuTdpPS1Z4M


perpendicularly on the principal axis of the

lens. Find the distance of the object from the

lens.

Watch Video Solution

46. A convex lens of focal length 10 cm is

painted black at the middle portion as shown

in �gure. An object placed at a distance of 20

https://dl.doubtnut.com/l/_fXuTdpPS1Z4M
https://dl.doubtnut.com/l/_0Hshe45BjEMb


cm from the lens. Then 

Watch Video Solution

47. A convex lens of focal length 10 cm is

painted black at the middle portion as shown

in �gure. An object placed at a distance of 20

https://dl.doubtnut.com/l/_0Hshe45BjEMb
https://dl.doubtnut.com/l/_dpODTgLXCxxw


cm from the lens. Then 

Watch Video Solution

48. A 35 mm �lm is to be projected on a 20 m

wide screen situated at a distance of 40 m

from the �lmprojector. Calculate the distance

of the �lm from the projection lens and focal

length of projection lens.

https://dl.doubtnut.com/l/_dpODTgLXCxxw
https://dl.doubtnut.com/l/_nRHixzM6PXKi


Watch Video Solution

49. A small object area 6 cm  3 cm is placed

(plane normal to principal axis) at 10 cm in

front of convex mirror of focal length 5 cm.

Find the area of the image formed by the

mirror.

Watch Video Solution

×

https://dl.doubtnut.com/l/_nRHixzM6PXKi
https://dl.doubtnut.com/l/_MGEhVMSyKN1n


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

focal length 30 cm in contact with a concave

lens of focal length 20 cm? Is the system a

converging or a diverging lens? Ignore

thickness of the lenses.

Watch Video Solution

51. To a real object, magni�cation and image

distance graph is as shown in the �gure. Find

(a) the nature of the mirror and image. (b) the

https://dl.doubtnut.com/l/_lKCicTLnutzS
https://dl.doubtnut.com/l/_H5YVn9otjSkJ


power of the mirror. 

Watch Video Solution

52. A hemishperical surface of radius R and

refractive index  is polished as shown.

At what distance x from point P a point object

μ = 1.5

https://dl.doubtnut.com/l/_H5YVn9otjSkJ
https://dl.doubtnut.com/l/_H8B9fSkliqFN


O be placed so that its image coincides with

the object itself? 

Watch Video Solution

53. A ray of light falls on the surface of a

spherical glass paper weight making an angle

 with the normal and is refracted in the

medium at an angle . The angle of deviation

α

β

https://dl.doubtnut.com/l/_H8B9fSkliqFN
https://dl.doubtnut.com/l/_IYrAMCINvpDr


of the emergent ray from the direction of the

incident ray is

Watch Video Solution

54. The object distance 'u' and the image

distance v from a convex lens vary as shown in

�gure. Find 

  

https://dl.doubtnut.com/l/_IYrAMCINvpDr
https://dl.doubtnut.com/l/_m3kwzqGvvhQv


(a) The nature and focal length of the lens. 

(b) The minimum distance between an object

and its real image.

Watch Video Solution

55. A particle executes a simple harmonic

motion of amplitude 1.0 cm along the principal

axis of a convex lens of focal length 12 cm. The

mean position of oscillation is at 20 cm from

the lens. Find the amplitude of oscillation of

the image of the particle.

https://dl.doubtnut.com/l/_m3kwzqGvvhQv
https://dl.doubtnut.com/l/_zBc0CdYBoTlA


Watch Video Solution

56. A point object O is placed at a distance of

 from a convex lens of focal length 

as shown in the �gure. At what distance x from

the lens should a convex mirror of focal length

 be placed so that �nal image coincide

with the object? 

20cm 10cm

60cm,

https://dl.doubtnut.com/l/_zBc0CdYBoTlA
https://dl.doubtnut.com/l/_bJS764yAi6XU


Watch Video Solution

57. A thin equiconvex lens made of glass (n =

3/2) is placed in such a way the that one

surface is in contact with water (n = 4/3) and

another surface is in contact with air. Find

focal length of setup if the rays are incident as

shown. Radius of curvature (R = 30 cm) 

https://dl.doubtnut.com/l/_bJS764yAi6XU
https://dl.doubtnut.com/l/_Q9FeZyklj09C


Problems Level Ii

Watch Video Solution

1. What are the co-ordinates of the imasge of S

formed by a plane mirror as shown in �gure? 

Watch Video Solution

https://dl.doubtnut.com/l/_Q9FeZyklj09C
https://dl.doubtnut.com/l/_ge7sHPZbinae


2. A ray of light in incident along a vector

 on a plane mirror lying in y-z plane.

The unit vector along the re�ected ray can be

Watch Video Solution

î + ĵ − k̂

3. Write a relationship between angle of

incidence and angle of refraction for a given

pair of media.

Watch Video Solution

https://dl.doubtnut.com/l/_ge7sHPZbinae
https://dl.doubtnut.com/l/_MTjPUj6WwVPp
https://dl.doubtnut.com/l/_8pye27MsiK5O


4. A bird looking down vertically into a pond

from 12cm above the surface sees a �sh

apparently 18 cm below the surface. What is

the actual depth of the �sh? What is the

apparent height of bird as seen by the �sh?

[Refractive index of water = 4/3]

Watch Video Solution

https://dl.doubtnut.com/l/_8pye27MsiK5O
https://dl.doubtnut.com/l/_RJvaTxrHGEdv


5. There is a dust particle in a glass slab of

thickness t and refractive index . When

seen from one side of the slab, the dust

particle appears at a distance 6 cm. From

opposite side it appears at 4 cm. Find the

thickness t of the glass slab.

Watch Video Solution

μ = 1.5

6. A parallel beam of light is incident on a

rectangle transparent plate of thickness 8 cm.

https://dl.doubtnut.com/l/_AzlWO83SeyyC
https://dl.doubtnut.com/l/_pvC6jhJwJ2F1


The angle of incidence and refraction of the

beam is  respectively. Find the

lateral shift.

Watch Video Solution

60∘ and 30∘

7. A pile 4m high driven into the bottom of a

lake is 1m above the water . Determine the

length of the shadow of the pile on the

bottom of the lake if  the sun rays make an

angle of  with the water surface . The

refractive index if water is . `

45∘

4
3

https://dl.doubtnut.com/l/_pvC6jhJwJ2F1
https://dl.doubtnut.com/l/_que5400Y86mE


Watch Video Solution

8. A point object is placed at a distance of 20

cm from a glass slab, H=18cm, half immersed in

water as shown in �gure. The distance

between two images when seen from the

other side of the slab is

https://dl.doubtnut.com/l/_que5400Y86mE
https://dl.doubtnut.com/l/_jicCUP2WtlR4


  

Watch Video Solution

(μg = and μw = )
3

2
4
3

9. A ray of light travelling in a rarer medium

strikes a plane boundary between the rarer

medium and a denser medium at an angle of

https://dl.doubtnut.com/l/_jicCUP2WtlR4
https://dl.doubtnut.com/l/_9iS44tH57qgB


incidence 'i' such that the re�ected and the

refracted rays are mutually perpendicular.

Another ray of light of same frequency is

incident on the same boundary from the side

of denser medium. Find the minimum angle of

incidence at the denser-rarer boundary so that

the second ray is totally re�ected

Watch Video Solution

10. A small object of height  cm is placed in

front of a convex surface of glass  of

0.5

(μ − 1.5)

https://dl.doubtnut.com/l/_9iS44tH57qgB
https://dl.doubtnut.com/l/_DgmOtbUvqoPN


radius of curvature 10cm. Find the height of

the image formed in glass. 

Watch Video Solution

11. A paperweight in the form of a hemisphere

of radius 3.0 cm is used to hold down a

printed page. An observer looks at the page

vertically through the paperweight. At what

https://dl.doubtnut.com/l/_DgmOtbUvqoPN
https://dl.doubtnut.com/l/_LzydH8Mw4371


height above the page will the printed letters

near the centre appear to the observer ?

Watch Video Solution

12. A convex glass lens  produces a

real image of an object. The size of the image

equals the size of the object. When the air

surrounding the lens is replaced by a liquid,

the size of the image is found to be twice that

of the object. Find the refractive index of the

liquid.

(μ = 1.5)

https://dl.doubtnut.com/l/_LzydH8Mw4371
https://dl.doubtnut.com/l/_gkCRffYyDcSq


Watch Video Solution

13. Two plano-convex lens of glass of refractive

index 1.5 have radii of curvature 20cm and

30cm. They are placed in contact with curved

surface towards each other and the space

between them is �lled with a liquid of

refractive index . Find the focal length of the

system.

Watch Video Solution

4
3

https://dl.doubtnut.com/l/_gkCRffYyDcSq
https://dl.doubtnut.com/l/_odScLaIiZnEa


14. A rectangulat block of refractive index  is

placed on a printed page lying on a horizontal

surface as shown in Fig. , Find the minimum

value of  so that the letter L on the page is

not visible from any of the vertical sides. 

Watch Video Solution

μ

μ

https://dl.doubtnut.com/l/_RIv1KTorSqDf


15. A ray is incident on prism at an angle i with

normal. When it comes out of prism its

angular deviation is . Graph between  and i

is given. Find the prism angle. 

Watch Video Solution

δ δ

16. The dispersive power of crown and �int

glasses are 0.02 and 0.04 respectively. If the

https://dl.doubtnut.com/l/_wVZHWH7doX5M
https://dl.doubtnut.com/l/_iYvRTDGD77mB


di�erence between the refractive indices of

blue and red colours is 0.012 for crown glass

and 0.022 for �int glass, calculate the angle of

the two prisms for a deviation of  (without

dispersion).

Watch Video Solution

8∘

17. Two prisms of identical geometrical shape

are combined with their refracting angles

oppositely directed. The materials of the

prisms have refractive indices 1.52 and 1.62 for

https://dl.doubtnut.com/l/_iYvRTDGD77mB
https://dl.doubtnut.com/l/_Dw6tq7RQsF4c


violet light. A violet ray is deviated by 

when passes symmetrically through this

combination. What is the angle of the prisms ?

Watch Video Solution

1.0∘

18. A thin prism of crown glass

 and a thin prism of

�int glass  are

placed in contact with each other. Their

refracting angles are  each and are

(μr = 1.515, μv = 1.525)

(μr = 1.612, μv = 1.632)

5.0∘

https://dl.doubtnut.com/l/_Dw6tq7RQsF4c
https://dl.doubtnut.com/l/_mumml5HFcLFD


similarly directed. Calculate the angular

dispersion produced by the combination.

Watch Video Solution

19. Two small angled prisms A and B deviate

the blue rays by  and  and the red rays by

 and  respectively. Which prism has a

greater dispersive power?

Watch Video Solution

7∘ 9∘

5∘ 7∘

https://dl.doubtnut.com/l/_mumml5HFcLFD
https://dl.doubtnut.com/l/_0CG1BUBaCo6Q


20. A beam of light converges towards a point

O, behind a convex mirror of focal length

20cm. 

Q. Similarly, as in above question when point O

is 30cm behind the mirror.

Watch Video Solution

21. When an object is placed at a distance of

25 cm from a mirror, the magni�cation is .

The object is moved 15cm farther away with

m1

https://dl.doubtnut.com/l/_yp4f0s4GlSBJ
https://dl.doubtnut.com/l/_yukZ6dCyqqX7


respect to the earlier position, and the

magni�cation becomes . If  ,

then calculate the focal length of the mirror.

Watch Video Solution

m2 m1 /m2 = 4

22. An object is placed between a plane mirror

and a convex mirror as shown, Let 

be the images formed by the plane mirror and

the convex mirror respectively. It is found that

distance between  is 100 cm,

distance between the object and  is 60 cm

I1 and I2

I1 and I2

I2

https://dl.doubtnut.com/l/_yukZ6dCyqqX7
https://dl.doubtnut.com/l/_VHAP4R2D10hb


and has magni�cation 1/2. Find focal length of

the convex mirror and also the distance

between the two mirrors. 

Watch Video Solution

23. A plane mirror and a concave mirror are

arranged as shown in �gure and O is a point

object, Find the position of image formed by

https://dl.doubtnut.com/l/_VHAP4R2D10hb
https://dl.doubtnut.com/l/_GmGsbpFkYOq0


two re�ection, �rst one talking place at

concave mirror. 

Watch Video Solution

24. Describe the image in convex mirror, of the

image of rod PQ in the plane mirror (radius of

https://dl.doubtnut.com/l/_GmGsbpFkYOq0
https://dl.doubtnut.com/l/_mAvLzeKB8QwI


curvature of mirror is 60 cm). 

Watch Video Solution

25. The u-v curve in a concave mirror as shown

in �gure. 

https://dl.doubtnut.com/l/_mAvLzeKB8QwI
https://dl.doubtnut.com/l/_YBUB2qSF2IJI


  

Find the focal length and power of the mirror.

Watch Video Solution

26. An illuminated point object O is kept  cm

from a thin convex lens  of focal length 

cm as shown below. A thin diverging lens  of

focal length  cm is kept co - axial with the

20

L1 15

L2

25

https://dl.doubtnut.com/l/_YBUB2qSF2IJI
https://dl.doubtnut.com/l/_T6JexgyDrZys


�rst lens and cm from it, as shown in �gure

below : 

  

Find the position of the �nal image formed by

this combination of lenses.

Watch Video Solution

35

27. A thief is running away in a car with

velocity of 20 m/s . A police jeep is following

him, which is sighted by thief in his rear view

https://dl.doubtnut.com/l/_T6JexgyDrZys
https://dl.doubtnut.com/l/_kLPYwueEo69z


mirror which is a convex which is a convex

mirror of focal length 10 m . He observes that

the image of jeep is moving towards him with

velocity of 1 cm/s . if the magni�cation of the

mirror for the jeep at that time is 1/10 . �nd (a)

actual speed of jeep (b) rate at which

magni�cation is changing . Assume that police

jeep is on axis of the mirror.

Watch Video Solution

https://dl.doubtnut.com/l/_kLPYwueEo69z


28. One face of a rectangular glass plate of 8

cm thickness is silvered. An object held 10 cm

in front of the unsilvered fave an image 12 cm

behind the silvered face. What is the refractive

index of the glass?

Watch Video Solution

29. The bottom of water tank is lined with a

plane mirror.A particle is projected from the

origin O under gravity. The equation of the

https://dl.doubtnut.com/l/_fwQNDYJiKc7R
https://dl.doubtnut.com/l/_4isWxynGEEa3


trajectory is . The depth of the

tank is 4a and this is completely �lled. Find the

distance of image with respect to mirror after

re�ection of rays from it. 

View Text Solution

y = a(x − x2)

https://dl.doubtnut.com/l/_4isWxynGEEa3


30. In �gure a point source S is placed at a

height h above the plane mirror in a medium

of refractive index . 

  

Find the number of images seen for normal

view.

W t h Vid S l ti

μ

https://dl.doubtnut.com/l/_1kos5kKvp6pc


Watch Video Solution

31. In �gure a point source S is placed at a

height h above the plane mirror in a medium

of refractive index . 

  

Find the distance between the images.

μ

https://dl.doubtnut.com/l/_1kos5kKvp6pc
https://dl.doubtnut.com/l/_RCY4xpJiATVy


Watch Video Solution

32. Consider situation in �gure. The bottom of

the pot is re�ecting plane mimor, Fis a small

�sh and is an object. Refractive index of water

is . Find the distances from it self the �sh canμ

https://dl.doubtnut.com/l/_RCY4xpJiATVy
https://dl.doubtnut.com/l/_8fcUZVBDLDOu


see the image (s) of the object O. 

Watch Video Solution

33. A point source S is placed at a height h

from the bottom of a vessel of height

https://dl.doubtnut.com/l/_8fcUZVBDLDOu
https://dl.doubtnut.com/l/_XBbP7m1kaEN0


. The vessel is polished at the base.

Water is polished at the base. Water is

gradually �lled in the vessel at a constant rate

. The distance d of image of the source

after re�ection from mirror from the bottom

of the vessel varies with time t as 

H( < h)

αm3 /s

https://dl.doubtnut.com/l/_XBbP7m1kaEN0


Watch Video Solution

34. A concave mirror with its optic axis vertical

and mirror facinig upward is placed at the

bottom of the water tank. The radius of

curvature of the mirror is 40 cm and refractive

index for water  . The tank is 20 cm

deep and if a bird is �ying over the tank at a

height of 60 cm above the surface of water,

�nd the position of image of the bird.

Watch Video Solution

μ = 4/3

https://dl.doubtnut.com/l/_XBbP7m1kaEN0
https://dl.doubtnut.com/l/_ADTYNqWuwSuK


35. Three di�erent slabs consisting of di�erent

media are placed in front of a concave mirror

of radius of curvature 150 cm. The whole

arrangement is placed in water ( ). An

object O is placed at a distance 153 cm from

the mirror. The refractive index of di�erent

media are given in the diagram. Find the

position of �nal image formed by the system. 

View Text Solution

μ = 4/3

https://dl.doubtnut.com/l/_o4m4BtZeRBqj


36. A cylindrical vessel of depth 4m is fully

�lled with non homogenious liquid whose

refractive index  varies with depth y (in

meters) a . Find the depth of the

bottom of vessel as seen by an observer just

above the top of the vessel.

Watch Video Solution

(μ)

μ = 1 +
y

4

https://dl.doubtnut.com/l/_o4m4BtZeRBqj
https://dl.doubtnut.com/l/_tz3P1rRBfHTX


37. If a point source is placed at a depth  in a

liquid of refractive index  . Find percentage

of energy of light that escapes from liquid.

(assuming  transmission of emerging

light)

Watch Video Solution

h

4
3

100 %

38. A ray of light enters a glass slab from air as

shown in �gure. If refractive index of glass slab

is given by , where A and B areμ = A − Bt

https://dl.doubtnut.com/l/_Dkzspu1o3n25
https://dl.doubtnut.com/l/_asup6lltdS5B


constants and t is the thickness of slab

measured from the top surface. Find the

maximum depth travelled by ray in the slab.

Assume thickness of slab to be su�ciently

large. 

Watch Video Solution

https://dl.doubtnut.com/l/_asup6lltdS5B


39. A ray enters a glass sphere of refractive

index  at an angle of incidence of 

, ray is re�ected and refracted at the

farther surface of the sphere. The angle

between the re�ected and refracted rays at

this surface is

Watch Video Solution

μ = (√3)

60∘

40. A hemisphere (made of material of

refractive index of radius ris placed on a√3)

https://dl.doubtnut.com/l/_c9B1dhCaqD8O
https://dl.doubtnut.com/l/_ZHNo1TeIdPuY


horizontal surface with its base touching the

surface. A vertical beam of cross sectional

radius is incident symmetrically on its

curved surface. Find the radius of the spot of

light formed on the horizontal surface

View Text Solution

r
√3

2

41. A transparent cylinder of radius 2m has a

mirrored surface on its right half as shown in

�gure. A light ray travelling in air is incident on

the left side of the cylinder. 

https://dl.doubtnut.com/l/_ZHNo1TeIdPuY
https://dl.doubtnut.com/l/_YR8DyDIF0MjP


 

The incident ray and the exiting ray are

parallel and at a distance 2m. Determine the

refractive index of the material of the cylinder.

Watch Video Solution

42. A point object is placed on the optic axis of

a convex lens of focal length f at a distance of

https://dl.doubtnut.com/l/_YR8DyDIF0MjP
https://dl.doubtnut.com/l/_5bhgofecLFzk


2f to the left it. The diameter of the lens d. An

eye is placed are distance of 3f to the right of

the lens and a distance below the optic axis.

The maximum value of h to the image is

Watch Video Solution

43. A beam of light converges at a point P. Now

a lens is placed in the path of the convergent

beam 12cm form P. At what point does the

beam converge if the lens is a) convex lens of

https://dl.doubtnut.com/l/_5bhgofecLFzk
https://dl.doubtnut.com/l/_jAR96eQHFgXa


focal length 20 cm, and b) a convex lens of

focal length 16cm?

Watch Video Solution

44. A beam of light converges at a point P.

Now a lens is placed in the path of the

convergent beam 12cm form P. At what point

does the beam converge if the lens is a)

convex lens of focal length 20 cm, and b) a

convex lens of focal length 16cm?

Watch Video Solution

https://dl.doubtnut.com/l/_jAR96eQHFgXa
https://dl.doubtnut.com/l/_iGEg5lEiPfvN


45. The distance between two point sources of

light is  Find out where would you place

a converging lens of focal length  so that

the images of both the sources are formed at

the same point.

Watch Video Solution

24cm.

9cm,

46. Focal length of a thin convex lens is 30 cm.

At distance of 10 cm from the lens there is a

plan refracting surface of refractive index .3/2

https://dl.doubtnut.com/l/_iGEg5lEiPfvN
https://dl.doubtnut.com/l/_EE6xGY83nddf
https://dl.doubtnut.com/l/_VbFw4ArjJRVd


Where w the parallel rays incident on lens

converge ? 

Watch Video Solution

47. Both object and convex lens are

approaching each other along the principal

axis as shown. Find the speed of image relative

https://dl.doubtnut.com/l/_VbFw4ArjJRVd
https://dl.doubtnut.com/l/_yTmO3ZpmoO0o


to object at the given instant as shown in the

�gure. 

Watch Video Solution

48. A converging lens of focal length 12 cm and

a diverging mirror of focal length 7.5 cm are

placed 5.0 cm apart with their principal axes

https://dl.doubtnut.com/l/_yTmO3ZpmoO0o
https://dl.doubtnut.com/l/_GGDLxMdEj83l


coinciding. Where should an object be placed

so that its image falls on itself ?

Watch Video Solution

49. A converging lens of focal length 15 cm and

a converging mirror of focal length 10 cm are

placed 50 cm apart with common principal

axis. A point source is placed in between the

lens and the mirror at a distance of 40 cm

from the lens. Find the locations of the two

images formed.

https://dl.doubtnut.com/l/_GGDLxMdEj83l
https://dl.doubtnut.com/l/_7IsXzPmGX9NP


Watch Video Solution

50. A convex lens of focal length 15 cm and

concave mirror of focal length 30 cm are kept

their optical axes PQ and RS parallel but

separated in vertical direction by 0.6 m, as

shown. The distance between the lens and

mirror is 30 cm. An upright object AB of height

1.2 m is placed on the optic axic PQ of the lens

at a distance of 20 cm from the lens. 

 

https://dl.doubtnut.com/l/_7IsXzPmGX9NP
https://dl.doubtnut.com/l/_0DZVhpP3mXY2


Find the linear magni�cation of the �rst image

after refraction from the lens.

Watch Video Solution

51. Magni�cation by a lens of an object at

distance 10 cm from it is -2. now a seconnd

lens is placed exactly at the same positon

where �rst was kept, without changing the

distance between object and lens. The

magni�cation by this second lens is -3. 

Now both the lenses are kept in contact at the

https://dl.doubtnut.com/l/_0DZVhpP3mXY2
https://dl.doubtnut.com/l/_ihgSeZsGwbMD


same place. what will be the new magni�cation

?

Watch Video Solution

52. The curved surface of a concave spherical

mirror with a radius of curvature of 0.2 m is

silvered. What is the focal power of this

system? Refractive index of water is 4/3. 

https://dl.doubtnut.com/l/_ihgSeZsGwbMD
https://dl.doubtnut.com/l/_P9DLAcp79QmM


Watch Video Solution

53. A thin equiconvex lens of glass

with radius of curvature 4m is placed on a

horizontal plane mirror. When the space

between the lens and mirror is �lled with a

liquid, an object held at a distance 6m

vertically above the lens is found to coincide

with its own image. What is the refractive

index of the liquid.

Watch Video Solution

(μ = 1.5)

https://dl.doubtnut.com/l/_P9DLAcp79QmM
https://dl.doubtnut.com/l/_YhEZSt4SDORf


54. Two thin converging lenses are placed on a

common axis, so that the centre of one of

them coincides with the focus of the other. An

object is placed at a distance twice the focal

length from the left hand lens. Where will its

image be? What is the lateral magni�cation?

The focal of each lens is f.

Watch Video Solution

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


55. An equiconvex lens of refractive index 1.5

and focal length 10 cm is held with its axis

vertical and its lower surface immersed in

water, the upper surface being in air. At what

distance from the lens will a vertical beam of

parallel rays incident on the lens be focussed?

.

Watch Video Solution

μ. = 4/3

https://dl.doubtnut.com/l/_0GtzjCpmDMa8


56. Variation of alternating current .l. with time

.t. is shown in the graph below. 

  

What is ther.m.s.value of this current ?

Watch Video Solution

https://dl.doubtnut.com/l/_fq9oo4xco8te


57. A converging lens forms a �ve fold

magni�ed image of an object. The screen is

moved towards the object by a distance

 and the lens is shifted so that the

image has the same size as the object. Find

the power of lens and the initial distance

between the object and the screen.

Watch Video Solution

d = 0.5m,

https://dl.doubtnut.com/l/_SnJFRQK41rPm


58. A plano-convex lens behaves as a concave

mirror of focal length 30 cm when its plane

surface is silvered and as a concave mirror of

focal length 10 cm when its curved surface is

silvered. What is the radius of curvature of

curved surface and  of the material of lens?

Watch Video Solution

μ

59. A point object is placed at a distance of

 from a thin plano-concex lens of focal20cm

https://dl.doubtnut.com/l/_3IjHCTYErEh8
https://dl.doubtnut.com/l/_9D8JQAwduHic


length . The plane surface of the lens is

now silvered. The image created by the is at :

Watch Video Solution

15cm

60. Find the position of the �nal image formed

by the lens combination given in the �gure 

https://dl.doubtnut.com/l/_9D8JQAwduHic
https://dl.doubtnut.com/l/_nspJ7Nd8sWEE


Watch Video Solution

https://dl.doubtnut.com/l/_nspJ7Nd8sWEE

