
PHYSICS

BOOKS - CENGAGE PHYSICS (ENGLISH)

GEOMETRICAL OPTICS

Illustration

1. Show that for a light ray incident at an angle i on getting re�ected

the angle of deviation is  or .

Watch Video Solution

δ = π − 2i π + 2i

2. For a �xed incident light ray, if the mirror be rotated through and

angle  (about an axis which lies in the plane of mirror andθ

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_2jj7h3Tm8vQI
https://dl.doubtnut.com/l/_X1hVJp12WhuS


perpendicular to the plane of incidence), show that the re�ected ray

turns through an angle 2  in same sense.

Watch Video Solution

θ

3. Figure. (a)shows an object placed in front of a plane mirror. P,Q and R

are the three positions where the image of object may be seen,

Observer A is able to see the image at position Q. Where does the

observer B see the image of the object? 

Watch Video Solution

https://dl.doubtnut.com/l/_X1hVJp12WhuS
https://dl.doubtnut.com/l/_RXmQt4KgfauG


4. A light ray is incident on a plane mirror at an angle of  with

horizontal. At what angle with horizontal must a plane mirror be

placed in its path so that it becomes vertically upwards after

re�ection?

Watch Video Solution

30∘

5. Figure. Shows a point object A and a plane mirror MN. Find the

position of the image of object A, in mirror MN, by drawing ray

diagram. Indicate the region in which the observer's eye must be

present in order to view the image. (This region is called �eld of view.) 

https://dl.doubtnut.com/l/_oABhDpWso0RT
https://dl.doubtnut.com/l/_c00RroN5HJY4


https://dl.doubtnut.com/l/_c00RroN5HJY4


Watch Video Solution

6. 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 

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. d/2

https://dl.doubtnut.com/l/_c00RroN5HJY4
https://dl.doubtnut.com/l/_aSih9j0BzQHe


Watch Video Solution

7. Show that the minimum size of a plane mirror required to see the

full image of an observer is half the size of that observer.

Watch Video Solution

8. Figure shows a plane mirror and an object that are moving towards

each other. Find the velocity of image. 

Watch Video Solution

https://dl.doubtnut.com/l/_aSih9j0BzQHe
https://dl.doubtnut.com/l/_rsIVV89bYimj
https://dl.doubtnut.com/l/_pYtlo9G2NLUr


9. Consider two perpendicular mirrors  and  and a point object

O. Taking origin at the point of intersection of the mirrros and the

coordinates of object as (x,y), �nd the position and number of images.

Watch Video Solution

M1 M2

10. Find the angle of incidence of the ray shown in Fig. for which it

passes through the pole, given that .  

Watch Video Solution

MI ∣ ∣ CP

https://dl.doubtnut.com/l/_1tgI2CZtTRLB
https://dl.doubtnut.com/l/_aQWRzOArXs4f
https://dl.doubtnut.com/l/_VDWT7LPrN35N


11. Find the distance CQ if incident light ray parallel to principal axis is

incident at an angle i. Also, �nd the distance CQ if  .  

Watch Video Solution

i → 0

12. Can a convex mirror form a real image! Explain.

Watch Video Solution

13. An extended object is placed perpendicular to the principal axis of a

concave mirror of radius of curvature 20cm at a distance of 15 cm from

the pole. Find the lateral magni�cation produced.

https://dl.doubtnut.com/l/_VDWT7LPrN35N
https://dl.doubtnut.com/l/_Gx442ZA4vGk6
https://dl.doubtnut.com/l/_4OPnrvsA8CRH


Watch Video Solution

14. A peson looks into a spherical mirror. The size of image of his face is

twice the actual size of his face. If the face is at a distance of 20cm,

then �nd the radius of curvature of the mirror.

Watch Video Solution

15. An image of a candle on a screen is found to be double its size.

When the candle is shifted by a distance of 5cm, then the image

becomes triple its size. Find the nature and radius of curvature of the

mirror.

Watch Video Solution

16. A point object is placed 60 cm from the pole of a concave mirror of

focal length 10 cm on the principal axis. 

https://dl.doubtnut.com/l/_4OPnrvsA8CRH
https://dl.doubtnut.com/l/_Hfum2THTB5Xo
https://dl.doubtnut.com/l/_t2B6AcdsluT6
https://dl.doubtnut.com/l/_e0qayAJOmMwj


Find: 

a. the position of image. 

b. If the object is shifted 1 mm towards the mirror along principal axis,

�nd the shift in image. Explain the result.

Watch Video Solution

17. The distance between a real object and its image in a convex mirror

of focal length 12cm is 32cm. Find the size of image if the object size if

1cm.

Watch Video Solution

18. A plane mirror is placed at a distance of 50 cm from a concave

mirror of focal length 16 cm. Where should a short object be placed

between the mirrors and facing both the mirrors so that its virtual

image in the plane mirror coincides with the real image in concave

mirror? What is the ratio of the sizes of the two images?

https://dl.doubtnut.com/l/_e0qayAJOmMwj
https://dl.doubtnut.com/l/_ThJH2ruSTIf2
https://dl.doubtnut.com/l/_EZCwedtGL6pf


Watch Video Solution

19. Shown in Fig. is a vertically erect object placed on the optic axis at a

distance  from a concave mirror of focal length f. If a plane

mirror is placed perpendicular to the optic axis at a distanc 

from the pole, facing concave mirror, �nd the position and nature of

(5/2)f

(4/3)f

https://dl.doubtnut.com/l/_EZCwedtGL6pf
https://dl.doubtnut.com/l/_wLE8HBYzBOJx


the �nal image formed. 

Watch Video Solution

20. Two concave mirrors are places 40cm apart and are facing each

other. A point object lies between them at a distance of 12cm from the

https://dl.doubtnut.com/l/_wLE8HBYzBOJx
https://dl.doubtnut.com/l/_zW0tbf4Ag32k


mirror of focal length 10cm. The other mirror has a focal length of

15cm. Find the location of �nal image formed after two re�ections - �rst

at the mirror nearer to the object and second at the other mirror.

Watch Video Solution

21. Figure shows a shperical concave mirror of focal length f=5cm with

its pole at (0,0) and principal axis along x-axis. There is a point object at

(-40cm, 1cm), �nd the postion of image. 

Watch Video Solution

https://dl.doubtnut.com/l/_zW0tbf4Ag32k
https://dl.doubtnut.com/l/_t9WQn13PNgHq


22. A thin rod of length  is placed along the optical axis of a

concave mirror of focal length f such that its image whichis real and

elongated just touches the rod. Calculate the magni�cation.

Watch Video Solution

f /3

23. A concave mirror and a convex mirror of focal lengths 10cm and

15cm are places at a distance of 70cm. An object AB of height 2cm is

places at a distance of 30cm from the concave mirror. First ray is

incident on the concave mirror then on the convex mirror. Find size,

position, and nature of the image. 

https://dl.doubtnut.com/l/_1hdiMJWNPJZE
https://dl.doubtnut.com/l/_69TKCglRi8xV


Watch Video Solution

24. Two concave mirrors each of radius of curvature 40cm are placed

such that their principla axes are parallel to each other and at a

distance of 1cm to each other. Both the mirrors are at a distance of

100cm to each other. Consider �rst re�ection at  and then at  ,

�nd the coordinates of teh image thus formed. Take location of object

as the origin 

Watch Video Solution

M1 M2

https://dl.doubtnut.com/l/_69TKCglRi8xV
https://dl.doubtnut.com/l/_b7wixgNrWPuE


25. A mirror of radius of curvature 20cm and an object which is placed

at a distance of 15cm are both moving with velocities  and 

 as shown in Fig. Fing the velocity of image at this situation.  

Watch Video Solution

1ms− 1

10ms− 1

26. Object AB is placed on the axis of a concave mirror of focal length

10cm. End A of the object is at 30cm from the mirror. Find the length of

the image 

a. if length of object is 5cm. 

https://dl.doubtnut.com/l/_5JaPTfaqDeXf
https://dl.doubtnut.com/l/_Z7j21LglDdqF


b. if length of object is 1 mm. 

Watch Video Solution

27. Determing the refractive index of glass with repext to water. Given

that .

Watch Video Solution

μg = 3/2, μw = 4/3

28. Find the angle  made by the light ray when it gets refracted from

water to air, as shown in Fig . 

θa

https://dl.doubtnut.com/l/_Z7j21LglDdqF
https://dl.doubtnut.com/l/_HITd1u6RXEit
https://dl.doubtnut.com/l/_YvETwBnGJFVQ


Watch Video Solution

29. Find the speed of light in medium 'a' if speed of light in medium 'b'

is , where c =speed of light in vacuum and light refracts from

medium 'a' to medium 'b' making  and , respectively, with the

normal.

Watch Video Solution

c/3

45∘ 60∘

30. At what angle of incidence should a light beam strike a glass slab of

refractive index , such that the re�ected and the refracted rays are√3

https://dl.doubtnut.com/l/_YvETwBnGJFVQ
https://dl.doubtnut.com/l/_Sd79vRF0DoOx
https://dl.doubtnut.com/l/_bezo94YNTKDO


perpendicular to each other ?

Watch Video Solution

31. A light ray is incident on a glass sphere of re�ective index 

at an angle of incidence  as shown in Fig. Find the angles r,  e and

the total deviation after two refractions. 

Watch Video Solution

μ = √3

60∘ r ′

https://dl.doubtnut.com/l/_bezo94YNTKDO
https://dl.doubtnut.com/l/_aHB8qQ9JSbXp


32. A cylindrical vessel, whose diameter and height both are equal to 30

cm, is placed on a horizontal surface and a small particle P is placed in

it at a distance of 5.0 cm from the centre. An eye is placed at a position

such that the edge of the bottom is just visible (see �gure 18-E8). The

particle P is in the plane of drawing. Up to what minimum height

should water be poured in the vessel to make the particle P visible ? 

Watch Video Solution

33. Let the x-z plane be the boundary between two transparent media.

Medium 1 in  has a refractive index of  and medium 2 with 

 has a refractive index of . A ray of light in medium 1 given by

the vector  is incident on the plane of

separation. The angle of refraction in medium 2 is:

Watch Video Solution

z ≥ 0 √2

z < 0 √3

→
A = 6√3 î + 8√3ĵ − 10k̂

https://dl.doubtnut.com/l/_BrmwNV5Lx0vB
https://dl.doubtnut.com/l/_ZNHOg0dPXltc
https://dl.doubtnut.com/l/_C418b7AksEAH


34. Find the maximum angle of refraction when a light ray is refracted

from glass  to air.

Watch Video Solution

(μ = 1.50)

35. Find the angle of refraction in a medium  if light is incident

in vacuum, making an angle equal to twice the critical angle.

Watch Video Solution

(μ = 2)

36. What should be the value of angle  so that light entering normally

through the surface AC of a prism  does not cross the

θ

(n = 3/2)

https://dl.doubtnut.com/l/_C418b7AksEAH
https://dl.doubtnut.com/l/_f5hsD3MqOQKq
https://dl.doubtnut.com/l/_BwhcwGM0cYvC


second refracting surface AB? 

Watch Video Solution

37. A glass rod having square cross-section is bent into the shape as

shown in the �gure. The radius of the inner semi-circle is R and width

of the rod is d. Find the minimum value of  so that the light thatd/R

https://dl.doubtnut.com/l/_BwhcwGM0cYvC
https://dl.doubtnut.com/l/_DHNt5Wc7IigR


enters at A will emerge at B. Refractive index of glass is   

Watch Video Solution

μ = 1.5

38. A slab of refractive index  is placed in air and light is incident at

maximum angle  from vertical. Find minimum value of  for which

μ

θ0 μ

https://dl.doubtnut.com/l/_DHNt5Wc7IigR
https://dl.doubtnut.com/l/_fOGYfcQKEdgV


total internal re�ection takes place at the vertical surface. 

Watch Video Solution

39. A rectangular slab ABCD, of refractive index  , is immersed in

water of refractive index . A ray of light is incident at the

surface AB of the slab as shown in Fig. Find the maximum value of

angle of incidence , such that the ray comes out only from the

n1

n2(n1 < n2)

αmax

https://dl.doubtnut.com/l/_fOGYfcQKEdgV
https://dl.doubtnut.com/l/_PFppJ316uVBs


other surface CD. 

Watch Video Solution

40. A point source of light is placed at a distance h below the surface

of a large and deep lake. Show that the fraction f of light that escape

directly from water surface is independent of h and is given by 

Watch Video Solution

f =
[1 − √1 − 1/μ2]

2

41. A spider is on the surface of a glass sphere with a refractive inndex

of  . An insect crawls on the other side of the sphere as shown in1.5

https://dl.doubtnut.com/l/_PFppJ316uVBs
https://dl.doubtnut.com/l/_GVLYxAnpW1Vq
https://dl.doubtnut.com/l/_vNURG87uwHMz


Fig. For what maximum value of  will the spider be able to still see the

insect. Assume the spiders eye is in air. 

Watch Video Solution

θ

42. Monochromatic light is incident on plane interference AB between

two media of refractive indices  and  at angle of

incidence  as shown in the �gure. 

The angle  is in�nitesimally greater than the critical angle for the two

media so that total internal re�ection takes places. Now if a

μ1 μ2(μ2 > μ1)

θ

θ

https://dl.doubtnut.com/l/_vNURG87uwHMz
https://dl.doubtnut.com/l/_FpOYwVENEIrp


transparent slab DEFG of uniform thickness and of refractive index 

is introduced on the interface (as shown in the �gure), show that for

any value of  all light will ultimately be re�ected back again into

medium II. Consider separately the cases. 

(a)  , (b) 

Watch Video Solution

μ3

μ3

μ3 < μ1 μ3 > μ1

43. An object lies 100 cm inside water . It is viewed from air

nearly normally. Find the apparent depth of the object.

Watch Video Solution

(μ = 4/3)

44. See Fig. and answer the following question. 

a. Find apparent height of the bird. 

b. Find apparent depth of the �sh. 

c. At what distance will the bird appear to the �sh ? 

https://dl.doubtnut.com/l/_FpOYwVENEIrp
https://dl.doubtnut.com/l/_tsa8hIHJgaCU
https://dl.doubtnut.com/l/_gxi42oNxRabr


d. At what distance will the �sh appear to the bird? 

Watch Video Solution

45. Consider the situation in Fig. The bottom of the pot is a re�ecting

plane mirror, S is a small �sh, and T is a human eye. Refractive index of

water is . 

a. At what distance(s) from itself will the �sh see the image(s) of the

eye? 

b. At what distance(s) from itself will the eye see the image(s) of the

μ

https://dl.doubtnut.com/l/_gxi42oNxRabr
https://dl.doubtnut.com/l/_wrLpevdHNGpN


�sh? 

Watch Video Solution

46. Consider the situation skteched. A �sh lies 40 cm under the surface

of water , 80 cm above a concave spherical mirro whose

radius of curvature is 120cm. An observer looking down from above in

the air  sees two images of �sh. Find distance (in meters)

(μwater = 4/3)

(μair = 1)

https://dl.doubtnut.com/l/_wrLpevdHNGpN
https://dl.doubtnut.com/l/_F36pljAOGllT


between these two images. 

Watch Video Solution

https://dl.doubtnut.com/l/_F36pljAOGllT


47. A �sh in an aquarium approaches the left wall at a rate of 

observes a �y approaching it at . If the refractive index of water

is , �nd the actual velocity of the �y. 

Watch Video Solution

3ms− 1

8ms− 1

(4/3)

48. Find the lateral shift of a light ray while it passws through a parallel

glass slab of thickness 10 cm places in air. The angle of incidence in air

is  and the angle of refraction in glass is .

Watch Video Solution

60∘ 45∘

https://dl.doubtnut.com/l/_URoRiWkk0xvz
https://dl.doubtnut.com/l/_NABREA9CrE08


49. In Fig. , �nd the apparent depth of the object seen below surface

AB. 

Watch Video Solution

50. Light is incident from air on an oil layer at an incident angle of .

After moving through the oil 1, oil 2, and glass it enters water. If the

refraction index of glass and water are  and , respectively. Find

30∘

1.5 1.3

https://dl.doubtnut.com/l/_01Qn1UWcOtgn
https://dl.doubtnut.com/l/_ssPPbYyJk0IV


the angle which the ray makes with the normal in water. 

Watch Video Solution

51. A layer of oil 3 cm thick is �oating on a layer of coloured water 5 cm

thick. Refractive index of coloured water is  and the apparent depth

of the two liquids appears to be cm. Find the refractive index of

oil.

Watch Video Solution

5/3

36/7

https://dl.doubtnut.com/l/_ssPPbYyJk0IV
https://dl.doubtnut.com/l/_SViV9mn7dvta


52. In Fig., determine the apparent shift in the position of the coin.

Also, �nd the e�ective refractive index of the combinatino of the glass

and water slab. 

Watch Video Solution

53. A small object is placed 20 cm in front of a block of glass 10 cm thick

and its farther side silvered. The image is formed 22 cm behind the

silvered face. Find the refractive index of glass.

Watch Video Solution

https://dl.doubtnut.com/l/_7gCVQ9dx8KyU
https://dl.doubtnut.com/l/_MiBL5sPI2ZEp
https://dl.doubtnut.com/l/_Ud7Qvm5bBVcr


54. 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

55. A point object O is placed in front of a concave mirror of focal 

length . A glass slab of refractive index  and thickness 

is 

inserted between object and mirror. Find the position of �nal image

when the 

distance x shown in �gure is 

10cm μ =
3

2
6cm

https://dl.doubtnut.com/l/_Ud7Qvm5bBVcr
https://dl.doubtnut.com/l/_Gy9wZ7Qqnudm


  

(a)  , (b) 

Watch Video Solution

5cm 20cm

56. A vessel having perfectly re�ecting plane botton is �lled with water

 to depth d. A point source of light is placed at a height h

above the surface of water. Find the distance of �nal image from water

surface.

Watch Video Solution

(μ = 4/3)

https://dl.doubtnut.com/l/_Gy9wZ7Qqnudm
https://dl.doubtnut.com/l/_Pxyl6zxRjm6x


57. A concave mirror of focal length  is placed inside water with its

shining surface upwards and principla axis vertical as shown in Fig.

Rays are incident parallel to the principa, axis of concave mirror. Find

the position of �nal image. 

Watch Video Solution

20cm

58. 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

μ = √(1 + y)

d = 2m

https://dl.doubtnut.com/l/_tXzYkmeM9XR9
https://dl.doubtnut.com/l/_ANjrw1qvytsp


where the ray exits from the slab. Take the origin to be at the point of

entry of the ray.

Watch Video Solution

59. Due to a vertical temperature gradient in the atmosphere, the index

of refraction varies. Suppose index of refraction varies as 

, 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

n = n0

√1 + ay n0

a = 2.0 × 10− 6m− 1 h = 2.0m

https://dl.doubtnut.com/l/_ANjrw1qvytsp
https://dl.doubtnut.com/l/_6LnFZggk5bBf


60. What should be the minimum value of refractive index of a prism,

refracting angle A, so that there is no emergent ray irrespective of the

angle of incidence? 

Watch Video Solution

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

of light is incident normally on the refracting face AB. After two

https://dl.doubtnut.com/l/_6LnFZggk5bBf
https://dl.doubtnut.com/l/_PkTZ1LUMNbae
https://dl.doubtnut.com/l/_O4M66ZyERDtS


re�ections, the ray emerges from the base of the prism perpendicular

to it. Find the angle of the prism.

Watch Video Solution

62. Figure.. Shows a triangular prism of refracting angle  . A ray of

light incident at face AB at an angle , refracts at point Q with an

angle of refraction .  

a. What is the regractive index of the prism in terms of ?  

b. What is the maximum value that the refractive inde can have? 

c. What happens to the light at Q if the incident angle at Q is (i)

increased slightly, and (ii) decrease slightly? 

90∘

θ1

90∘

θ1

https://dl.doubtnut.com/l/_O4M66ZyERDtS
https://dl.doubtnut.com/l/_lxKvG9EYB8N2


Watch Video Solution

63. A prism has refracting angle equal to . It is given that  is the

angle of minimum deviation and  is the deviation of the ray entering

at grazing incidence. Prove that  .

Watch Video Solution

π/2 γ

β

sinγ = sin2
β

64. 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. 

μ

μ

https://dl.doubtnut.com/l/_lxKvG9EYB8N2
https://dl.doubtnut.com/l/_n6879yBSCtCY
https://dl.doubtnut.com/l/_ufTyEV3awbn8


Watch Video Solution

65. The cross section of a glass prism has the form of an isosceles

triangle. One of th erefracting faces is silvered. A ray of light falling

normally on the other refracting face, being re�ected twice, emerges

through the base of the prism perpendicular to it. Find the angles of

the prism.

Watch Video Solution

66. For a prism,  . Find the minimum possible

angle of incidence, so that the light ray is refracted from the second

surface. Also, �nd .

Watch Video Solution

A = 60∘ , n = √7/3

δmax

https://dl.doubtnut.com/l/_ufTyEV3awbn8
https://dl.doubtnut.com/l/_whCkxYYU4eUU
https://dl.doubtnut.com/l/_1GGD2dwbNhnr


67. A thin biprism (see Fig..) of obtuse angle  is places at a

distance  from a slit. How many images are formed and what

is the separation between them? Refrative index of the material

 .  

Watch Video Solution

α = 178∘

l = 20cm

μ = 1.6

68. A thin prism of angle  produces a deviation . Find

the refractive index of the material of prism. 

A = 6∘ d = 3∘

https://dl.doubtnut.com/l/_8pNTNl79l8d2
https://dl.doubtnut.com/l/_Ye6VvfdDAqHV


  

Watch Video Solution

https://dl.doubtnut.com/l/_Ye6VvfdDAqHV


69. Calcualte the dispersive power for crown glass from the given data

 and 

Watch Video Solution

μv = 1.523 μR = 1.5145

70. Find the dispersion produced by a thin prism of  having

refractive index for red ligh  and for violet light .

Watch Video Solution

18∘

= 1.56 = 1.68

71. Two thin prisms are combined to form an achromatic combination.

For prism I,  For prism II, 

 . Find the prism angle of prism II

and the net mean deviation.

Watch Video Solution

A = 4∘ , μR = 1.35, μY = 1.40, μv = 1.42

μ ′
R = 1.7, μ ′

Y = 1.8 and μ ′
V = 1.9

https://dl.doubtnut.com/l/_hhLdCYiovf11
https://dl.doubtnut.com/l/_RPZcZum62kc5
https://dl.doubtnut.com/l/_HJmUExQorlPc


72. A crown glass prism of angle  is to be combined with a �int prism

in such a way that the mean ray passes undeviated. Find (a) the angle

of the �int glass prism needed and (b) the angular dispersion

produced by the combinatino when white light goes through it.

Refractive indices for red, yellow, and violet light are 1.541, 1.517 and

1.523, repectively, for crown �ass and 1.613, 1.620 and 1.632 for �int glass.

Watch Video Solution

5∘

73. Find the focal length of the lens shown in Fig . The radii of

curvature of both the surfaces are equal to R. 

https://dl.doubtnut.com/l/_rIo76bmFDK7o
https://dl.doubtnut.com/l/_iqPVbueuQyft


Watch Video Solution

74. Shown in the Fig. is a shperical surface of radius of curvature R and

R.I. . Find the distance of the silvering of the plane surface so( = n)1.5

https://dl.doubtnut.com/l/_iqPVbueuQyft
https://dl.doubtnut.com/l/_Xztup592nneA


as to form an image at the pole due to a very far object. 

Watch Video Solution

75. A ring of radius 1cm is placed 1m in front of a spherical glass ball of

radius 25cm with refractive index 1.50. Determing the positiion of the

�nal image of the ring and its magni�cation.

https://dl.doubtnut.com/l/_Xztup592nneA
https://dl.doubtnut.com/l/_S8y4Do7sacn6


Watch Video Solution

76. A glass shere of radius 2R, refractive index n has a spherical cavity of

radius R, concentric with it. A black spot on the inner surface of the

hollow sphere is viewed from the left as well as right. Obtain the shift

in position of the object. 

Watch Video Solution

https://dl.doubtnut.com/l/_S8y4Do7sacn6
https://dl.doubtnut.com/l/_xdobWMf9q8Vx


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

Watch Video Solution

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

https://dl.doubtnut.com/l/_tsWCu8xpHYTh
https://dl.doubtnut.com/l/_I7vQ0XOTPzT9


Watch Video Solution

79. A point object is places on the principal axis of a thin lens with

parallel curved boundaries, i.e., having same radii of curvature. Discuss

about the position of the image formed.

Watch Video Solution

80. Focal length of a thin lens in air is 10cm. Now, medium on one side

of the lens is replaced by a medium of refractive inidex . The

radius of curvature of the surface of lens, in contact with the medium,

is 20cm. Find the new focal length.

Watch Video Solution

μ = 2

81. A glass or glycerin convex lens of refractive index  has got a

focal length equal to 50 cm. Find the focal length of the lens, if it is

3/2

https://dl.doubtnut.com/l/_I7vQ0XOTPzT9
https://dl.doubtnut.com/l/_r65YFqnPJcyW
https://dl.doubtnut.com/l/_H8OzZqLPVqTc
https://dl.doubtnut.com/l/_QHeab7xM9Znz


immersed in ethyl alcohol of refractive index 1.36.

Watch Video Solution

82. There are two spherical surfaces of radii  and 

. In how many ways these surfaces may be arranged to get

di�erent lenses. If all the lenses are made of glass  , �nd the

focal length of each lens. 

Watch Video Solution

R1 = 30cm

R2 = 60cm

(μ = 1.5)

https://dl.doubtnut.com/l/_QHeab7xM9Znz
https://dl.doubtnut.com/l/_Of0KTjHJ6W81
https://dl.doubtnut.com/l/_zEQa6XJDeNiy


83. A thin lens made of a material of refractive index  has a focal

length  in air. Find the focal length of this lens if it is immersed in a

liquid of refractive index .

Watch Video Solution

μ0

f0

μ

84. A diverging lens of focal length 10cm is placed 10cm away in front

of a plane mirror as shwon in �gure. Light from a very far away source

falls on the lens. An observer is situated some where in between lens

and mirror, and observer is looking towards mirror. The observer will

https://dl.doubtnut.com/l/_zEQa6XJDeNiy
https://dl.doubtnut.com/l/_QhEvxeKPlmNR


see the image behind teh mirror at a distance. 

Watch Video Solution

85. An object is placed at a distance of 15 cm from a convex lens of focal

length 10 cm. On the other side of the lens, a convex mirror is placed at

its focus such that the image formed by the combination coincides

with the object itself. The focal length of the convex mirror is 

https://dl.doubtnut.com/l/_QhEvxeKPlmNR
https://dl.doubtnut.com/l/_IisW9qCyKHdJ


Watch Video Solution

86. A point source of light is placed 60 cm away from screen. Intensity

detected at point P is  . Now a diverging lens of focal length 20cm is

placed 20cm away from S between S and P. The lens transmits  of

light incident on it. Find the new value intensity at P. 

Watch Video Solution

I

75 %

87. A point source of light S is placed on the axis of a lens of focal

length 20cm at a distance 25cm from lense. A screen is placed normal

to the axis of lens at a distance x from it (treat all rays as paraxial).

Identify the true or false statements. 

a. As x is increased from zero , intensity continuously decreases. 

b. As x is increased from zero, intensity �rst increases then decreases. 

c. Intensity at center of screen for  and  is same.x = 90cm x = 110cm

https://dl.doubtnut.com/l/_IisW9qCyKHdJ
https://dl.doubtnut.com/l/_WT6MiJf0PAKk
https://dl.doubtnut.com/l/_yelWpa9rrM6t


Watch Video Solution

88. A converging lens and a converging mirror are placed with their

principal axis coinciding. Their separation equals 40cm. A point source

S is placed on the principal axis at a distance of 12 cm from the lens as

shown in Fig. It is found that the �nal beam comes out parallel to the

principal axis. Focal length of the lens equals 15 cm. Find the focal

length of the mirror. 

Watch Video Solution

https://dl.doubtnut.com/l/_yelWpa9rrM6t
https://dl.doubtnut.com/l/_3x8UMYJWHYCt


89. A thin bi-convex lens made up of glass of refractive index  is

placed is front of a plane mirror. The space between the lens and the

mirror is �lled with water of refractive index  . The radii of

curvatures of the lens are  and  . A point object

is placed at distance x from the surface whose curvature is . The

distance x is greater than the separation between the lens and the

mirror. Find the value of x so that image must coincide with the object.

Watch Video Solution

3/2

4/3

R1 = 15cm R2 = 25cm

R1

90. A convex lens is held directly above a con lying on a table and forms

an image of it. After the lens has been moved vertically a distance

equal to its focal length, it forms another image of the coin equal in

size with the previous image. If the diameter of the coin is 16 mm, what

is the diameter in milimeters of the image? 

https://dl.doubtnut.com/l/_EgKmfkEHZf2J
https://dl.doubtnut.com/l/_4ZJOKup7MJtU


  

Watch Video Solution

https://dl.doubtnut.com/l/_4ZJOKup7MJtU


91. A lens has a power of  diopeters in air. What will be its power if

completely immersed in water? 

Watch Video Solution

±5

(.a μw = 4/3 and aμg = 3/2)

92. (a) A screen is kept at a distance of 1m from the object. A

converging lens between the object and the screen, when placed at any

of the two positions which are 60cm apart, forms a sharp image of the

object on the screen. Find the focal length of the lens. 

(b) In the two positions of the lens, lateral size of the image is 4cm and

9cm. Find the size of the object.

Watch Video Solution

93. A biconvex lens separates two media of refractive indices 1.3 and 1.7.

the refractive index of the lens is 1.5 and the radii of curvature of the

https://dl.doubtnut.com/l/_4ZJOKup7MJtU
https://dl.doubtnut.com/l/_KGUIMrLoD8LA
https://dl.doubtnut.com/l/_mnmnmHNUKrkN
https://dl.doubtnut.com/l/_Mn7EdmmnY4pX


two sides of the lens are  and  .  

The medium of refractive index 1.3 extends to 78 cm from the lens and

that of refractive index 1.7 extends of 34 cm from the lens. A luminous

object O is at a distance of 144 cm from the lens. Find the position of

the �nal image from the lens. 

Watch Video Solution

r1 = 10cm r2 = 60cm

94. A thin equiconvex lens made of glass of refractive index  and of

focal length  in air is sealed into an opening at one end of a tank

�lled with water . On the opposite side of the lens, a mirror

is placed inside the tank on the tank wall perpendicular to the lens axis

as shown in Figure. The separation between the lens and mirror is

3/2

0.3m

(μ = )
3

2

https://dl.doubtnut.com/l/_Mn7EdmmnY4pX
https://dl.doubtnut.com/l/_SAidZYo56sXe


 A small object is placed outside the tank in front of the lens at a

distance oa  from the lens along its axis. Find the position

(relative to lens) of the image of the object formed by the system. 

Watch Video Solution

0.8m.

0.9m

95. Object O is kept in air in fron of a thin plano convex lens of radius

of curvature 10cm. It's refractive index is  and the medium toward

right of plane surface is water of refractive indec  . What should be

3/2

4/3

https://dl.doubtnut.com/l/_SAidZYo56sXe
https://dl.doubtnut.com/l/_7X72UKwFFCUn


the distance x of the object so that the rays become parrallel �nall? 

Watch Video Solution

96. The diagram shows an equiconvex lens. What should be the

condition on the refractive indices so that the lens becomes diverging?

https://dl.doubtnut.com/l/_7X72UKwFFCUn
https://dl.doubtnut.com/l/_TIvzcFufmYK7


Watch Video Solution

97. Find the lateral magni�cation produced by the combination of

lenses shown in Figure. 

W h Vid S l i

https://dl.doubtnut.com/l/_TIvzcFufmYK7
https://dl.doubtnut.com/l/_uWrrc6m9kH4a


Watch Video Solution

98. Find the focal length of equivalent system shown in Figure. 

Watch Video Solution

99. Two convex lenses f focal length 20 cm each are placed coaxially

with a separation of 60 cm between them. �nd the image of a distance

object formed by the combination by a. using thin les formula

separately for the two lenses and b. using the equivalent lens. Note

that although the combination forms a real image of as distance

https://dl.doubtnut.com/l/_uWrrc6m9kH4a
https://dl.doubtnut.com/l/_DcLJkaDtebcG
https://dl.doubtnut.com/l/_YhytIYaaGUKB


object on the other side, it is equivalent to as diverging lens as far as

the locatiion of the �nal image is concerned.

Watch Video Solution

100. Consider a coaxial system of two thin convex lenses of focal length

f each separated by a distance d. Draw ray diagrams for image

formation corresponding to an object at in�nity placed on the

principal axis in the following cases: (a) ,(b) , (c ) 

, (d) , and (e) . Indicate the nature of the

combination (concave, convex or plane) in each case.

Watch Video Solution

d < f d = f

f < d < 2f d = 2f d > 2f

101. An object is placed at a distance of 10cm to the left on the axis of

convex lens A of focal length 20cm. A second convex lens of focal

length 10cm is placed coaxially to the right of the lens A at a distance

https://dl.doubtnut.com/l/_YhytIYaaGUKB
https://dl.doubtnut.com/l/_6L44sfgFZhvq
https://dl.doubtnut.com/l/_OD9gCSr3sTi0


of 5cm from A. Find the position of the �nal image and its

magni�cation. Trace the path of the rays.

Watch Video Solution

102. In Figure. , the length of object AB is 9cm. Find the nature and

position of the �nal image and also its length. Assum that each lens is

a thin lens. 

Watch Video Solution

https://dl.doubtnut.com/l/_OD9gCSr3sTi0
https://dl.doubtnut.com/l/_qRoZ7h04M6wx
https://dl.doubtnut.com/l/_y2mwpwtlqzlJ


103. A biconvex lens is made of glass with refractive index 1.5 and has

radii of curvature 20 cm and 30 cm. If the 20 cm surface is silvered,

what is the e�ective focal length of the mirror formed? 

Watch Video Solution

https://dl.doubtnut.com/l/_y2mwpwtlqzlJ


104. The redius of curvature of the convex face of a plano-convex lens is

12cm and its refractive index is 1.5. 

a. Find the focal length of this lens. The plane surface of the lens is now

silvered. 

b. At what distance form the lans will parallel rays incident on the

convex face converge? 

c. Sketch the ray diagram to locate the image, when a point object is

places on the axis 20cm from the lens. 

d. Calculate the image distance when the object is placed as in (c).

Watch Video Solution

105. An object in placed 30cm in front of a concave lens that is made of

a glass of refractive index 1.5 and has equal radii of curvature of its two

surfaces, each 30 cm. The surface of the lens farther away from the

object is silvered. Find the nature and position of the �nal image.

Watch Video Solution

https://dl.doubtnut.com/l/_49msYwH9H42s
https://dl.doubtnut.com/l/_KIuC4gTLEXQx


106. One face of an equiconvex lens of focal length 60cm made of glass

 is silvered. Does it behave like a convex mirror or concave

mirror? Determine its focal length.

Watch Video Solution

(μ = 1.5)

107. A glass slab of thickness 3cm and refractive index 1.5 is placed in

front of a concave mirror of focal length 20cm. Where should a point

object be placed if it is to image on to itself?

Watch Video Solution

108. A convex lens of focal length 20cm is placed 10cm in front of a

convex mirror or radius of curvature 15cm. Where should a point object

be placed in front of the lens so that it images on to itself?

Watch Video Solution

https://dl.doubtnut.com/l/_KIuC4gTLEXQx
https://dl.doubtnut.com/l/_2L6Dj4fbUsuO
https://dl.doubtnut.com/l/_v93ICyWHfrOS
https://dl.doubtnut.com/l/_fpTKGOJT9AcS


109. A glass slab of thickness 2cm and refractive index 2 is placed in

contact with a biconvex lens of focal length 20cm. The refractive index

of the material of the lens 1.5 . The far side of the lens is silvered.

Where should an object be placed in front of the slab so that it images

on to itself?

Watch Video Solution

110. L is a lens such that a parallel beam of light I ncident on it, after

refraction, converges to a point at a distance x from it and M is a

mirror such that a parallel lbeam of light incident on it, after re�ection,

converges to a point at a distance y from it. Now the lens L and mirror

M are placed at a distan  from each other. An object of size 2

cm is kept infront of lens at a distance 2x from it. Find the nature,

position , and size of the image that willl be seen by an observer

2(x + y)

https://dl.doubtnut.com/l/_fpTKGOJT9AcS
https://dl.doubtnut.com/l/_0iciHWFLTd3M
https://dl.doubtnut.com/l/_12OszE0uv80x


looking toward the mirror through the lens. 

Watch Video Solution

111. An object of height 2cm is kept 2m in front of a convex lens of focal

length 1m. A plane mirror is placed at 3m from the lens on its other

side. Find the nature, position, and magni�cation of the �nal image

that will be seen by an observer looking toward the mirror through the

lens.

Watch Video Solution

https://dl.doubtnut.com/l/_12OszE0uv80x
https://dl.doubtnut.com/l/_jSRke8ylIyPh


Solved Examples

1. A telescope has a objective of focal length 50 cm and an eye-piece of

focal length 5 cm. The least distance of distinct vision is 25 cm. The

telescope is focussed for distinct vision on a scale of 200 cm away. The

separation between the objective and the eye-piece is

Watch Video Solution

2. A plano-convex lens has thickness 4cm. When places on a horizontal

table with the curved surface in contact with it, the apparent depth of

the bottom-most point of the lens if found to be 3cm. If the lens is

inverted such that the plane face of the lens is in contact with the

table, the apparent depth of the center of the plane face of the lens is

found to be  cm. Find the focal length of the lens.

Watch Video Solution

25/8

https://dl.doubtnut.com/l/_Ed3iTiGizw7J
https://dl.doubtnut.com/l/_4lpfWICyMAjg
https://dl.doubtnut.com/l/_9xhrx1bAmfmI


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

mirror of focal length f at a distance u from the pole. What is the size

of the image? (b) If the object begins to move with speed  , what will

be the speed of its image?

Watch Video Solution

V0

4. A parallel bean of light travelling in water (refractive index = 4/3) is

refracted by a spherical bubble of radius 2 mm situation in water.

Assuming the light rays to be paraxial. i. �nd the position of the image

due to refraction at the �rst surface and the position of the �nal

image, and ii. draw a ray diagram showing the positions of the images.

Watch Video Solution

5. An image Y is formed of a point object x by a lens whose optic axis is

AB as shown in Figure. Draw a ray diagram to locate the lens and its

focus. If the image Y of object X is formed by a concave mirror (having

https://dl.doubtnut.com/l/_9xhrx1bAmfmI
https://dl.doubtnut.com/l/_deRvfQelW9Fz
https://dl.doubtnut.com/l/_jY04Sx0m8Mu5


the same optic axis AB) instead of lens, draw another ray diagram to

locate the mirror and its focus. Write down the steps of construction

of the ray diagrams. 

Watch Video Solution

6. A ray of light travelling in air is incident at grazing angle (incident

angle=  on a long rectangular slab of a transparent medium of

thickness  (see �gure). The point of incidence is the origin 

 .The medium has a variable index of refraction n(y) given by :

 ,where k= .the refractive index of air

is 1.0` 

90∘ )

t = 1.0

A(O, O)

n(y) = [ky3 / 2 + 1]
1 / 2

1.0m− 3 / 2

https://dl.doubtnut.com/l/_jY04Sx0m8Mu5
https://dl.doubtnut.com/l/_mXJgaXTwwlzl


  

(i) Obtain a relation between the slope of the trajectory of the ray at a

point in the medium and the incident angle at that point 

(ii) obtain an equation for the trajectory of the ray in the medium.  

(ii) Determine the coordinates (  of the point .where the ray the

ray intersects upper surface of the slab -air boundary. 

Indicate the path of the ray subsequently.

Watch Video Solution

B(x, y)

y(x)

x1, y1) P

7. A right angles prism  of refractive index n has a plate

of refractive index  cemented to its diagonal face. The

assembley is in air. A ray is incident on AB. 

(45∘ , 90∘ , 45∘ )

(n1 < n)

https://dl.doubtnut.com/l/_mXJgaXTwwlzl
https://dl.doubtnut.com/l/_zrqjDT9XLiGJ


a. Calculate the angle of incidence at AB for which the ray strikes the

diagonal face at the critical angle. 

b. Assuming , calculate the angle of incidence at AB for which

the refracted rey passes through the diagonal face undeviated. 

Watch Video Solution

n = 1.351

8. A thin plano-convex lens of focal length f is split into two halves. One

of the halves is shifted along the optical axis as shown in �gure. The

sepration between object and image planes is  The

magni�cation of the image formed by one of the half lens is  Find

the focal length of the lens and separation between the two halves.

1.8m.

2.

https://dl.doubtnut.com/l/_zrqjDT9XLiGJ
https://dl.doubtnut.com/l/_JUSFIEttuH1C


Draw the ray diagram for image formation. 

Watch Video Solution

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

length 30cm are kept with their optic axes PQ and RS paralledl but

separated in vertical direction by 0.6 cm as shown in Figure. The

distance between the lens and mirror is 30cm. An upright object Ab of

height 1.2 cm is placed on the optics axis PQ of the lens at a distance of

20 cm from the lens. If  is the image after refraction from the lensA ′B ′

https://dl.doubtnut.com/l/_JUSFIEttuH1C
https://dl.doubtnut.com/l/_Ltb0s1lTvMDc


and re�ection from the mirror, �nd the distance of  from the pole

of the mirror and obtain its magni�cation. Also, locate positions of 

and  with respect to the optic axis RS. 

Watch Video Solution

A ′B ′

A ′

B ′

10. A thin equiconvex lens of refractive index  is placed on a

horizontal plane mirror as shown in �gure. The space between the lens

and the mirror is �lled with a liquid of refractive index  . It is found

that when a point object is placed 15 cm above the lens on its priincipal

axis, the object coincides with its own image. 

3/2

4/3

https://dl.doubtnut.com/l/_Ltb0s1lTvMDc
https://dl.doubtnut.com/l/_Aaipd8hMK1TX


  

Q. If another liquid is �lled instead of water, the object and the image

coincide at a distance 25 cm from the lens. 

Calculate the refractive index of the liquid.

Watch Video Solution

11. The refractive indices of the crown glass for violet and red lights are

and respectively and those of the �int glass are and

respectively A prism of angle is made of crown glass .A beam of

white light is incident at a small angle on this prism.The other thin �int

glass prism is combined white the crown glass prism such that te net

mean deviation is anticlockwise.  

(i)Determine the angle of the �int glass prism. 

1.51 1.49 1.77 1.73

6∘

1.5∘

https://dl.doubtnut.com/l/_Aaipd8hMK1TX
https://dl.doubtnut.com/l/_L6cznyDjZdzD


  

(ii)A screen is placed normal to the emerging beam at a distance of

from the prism combination.�nd the distance between red and violet

spot on the screen Which is the topmost colour on screen.

Watch Video Solution

2m

12. Figure shows an irregular block of material of refractive indec . A

ray of light strikes the face AB as shown. After refraction, it is incident

√2

https://dl.doubtnut.com/l/_L6cznyDjZdzD
https://dl.doubtnut.com/l/_HqbIamTG7Fsi


on a spherical surface CD of radius of curvature 0.4 m and enters a

medium of refractive index 1.514 to meet PQ at E. Find the distance OE

up to two places of decimal. 

Watch Video Solution

13. An object is approaching a convex lens of focal length 0.3m with a

speed of . Find the magnitudes of the ratio of change of

position and lateral magni�cation of image when the object is at a

distance of 0.4m from the lens

Watch Video Solution

0.01ms− 1

https://dl.doubtnut.com/l/_HqbIamTG7Fsi
https://dl.doubtnut.com/l/_iPdYhwb1pbzg
https://dl.doubtnut.com/l/_JI6IfENgXLJz


14. AB and CD are surfaces ot two slabs as shown in Figure . The

medium between the slabs has refractive indes 2. Refractive indes of

the slab above Ab is  and below CD is  . Find the minimum angle

of incidence at Q, so that the ray is totally re�ected by both the slabs. 

Watch Video Solution

√2 √3

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

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

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

45∘

4∘

https://dl.doubtnut.com/l/_JI6IfENgXLJz
https://dl.doubtnut.com/l/_cqD0qRmFMPcz


Exercise1.1

the mirror be rotated it total deviation of the ray be  ?  

Watch Video Solution

90∘

https://dl.doubtnut.com/l/_cqD0qRmFMPcz


1. Two plane mirrors,  and  are inclined at angle  as shown in

the �gure. A ray of light 1, which is parallel to  strikes  and after

two re�ections, the rays is 2 becomes parallel to , The angle  is 

Watch Video Solution

M1 M2 θ

M1 M2

M2 θ

2. Can we project the image formed by a plane mirror on to a screen?

Give reasons.

https://dl.doubtnut.com/l/_ihbVT1CB6WRn
https://dl.doubtnut.com/l/_BQZPiFq8RFnJ


Watch Video Solution

3. Real object means that the object is actually present at the point

where the incident ray originates. 

Watch Video Solution

(True/False)

4. Two plane mirrors are inclined at an angle of  as shown in Figure.

A ray of light parallel to  strikes . At what angle will the ray �nally

emerge? 

60∘

M1 M2

https://dl.doubtnut.com/l/_BQZPiFq8RFnJ
https://dl.doubtnut.com/l/_MfSpl12HIXWc
https://dl.doubtnut.com/l/_YOpy8LaQbLlU


Watch Video Solution

5. Figure shows two rays A and B beig re�ected by a mirror and going

as A' and B'. The mirror 

A. is plane

B. is convex

C. is concave

D. may be any spherical 1 mirror

https://dl.doubtnut.com/l/_YOpy8LaQbLlU
https://dl.doubtnut.com/l/_yqlNZgIlCpZF


Answer: a

Watch Video Solution

6. Two plane mirrors are placed parallel to each other. The distance

between the mirrors is 10cm. An object is placed between the mirrors

at a distance of 4cm from one of them, say . What is the distance

between the �rst time formed at  and the second image formed at 

 ?

Watch Video Solution

M1

M1

M2

7. A ray of light travels from a light source S to an observer after

re�ection from a plane mirror. If the source rotates in the clockwise

direction by , by what angle and is what direction must the mirror10∘

https://dl.doubtnut.com/l/_yqlNZgIlCpZF
https://dl.doubtnut.com/l/_3RFPXiq4aac2
https://dl.doubtnut.com/l/_x1AvYnTPOq0p


be rotated so that the light ray still strikes the observer? 

Watch Video Solution

https://dl.doubtnut.com/l/_x1AvYnTPOq0p


8. Determine image location for the object in Figure. 

Watch Video Solution

9. Find the region on Y-axis in which re�ected rays are present. Object

ia at  and MN is a plane mirror, as shown in Figure.  A(2, 0)

https://dl.doubtnut.com/l/_mAVHyMIcVYI7
https://dl.doubtnut.com/l/_U7oIPwq8gekl


Watch Video Solution

10. An object moves with  toward right while the mirror moves

with  toward the left as shown in Figure. Find the velocity of

5ms− 1

1ms− 1

https://dl.doubtnut.com/l/_U7oIPwq8gekl
https://dl.doubtnut.com/l/_BJ7sfQ87wfUU


image. 

Watch Video Solution

11. There is a point object and a plane mirror. If the mirror is moved by

10cm away from the object, �nd the distance which the image will

move.

Watch Video Solution

https://dl.doubtnut.com/l/_BJ7sfQ87wfUU
https://dl.doubtnut.com/l/_FIs0qzTzbbO3


Watch Video Solution

12. A man is standing at distance x from a plane mirror in front of him.

He wants to see the entire wall in mirror which is at distance. y behind

the man. Find the minimum size of the mirror required.

Watch Video Solution

13. Find the velocity of the image when the object and mirror both are

moving towards each other with velocities 2 and . How are they

moving?

Watch Video Solution

3ms− 1

14. In Figure. , a plane mirror is moving with a uniform speed of 

along negative x-direction and observer O is moving with a velocity of

. What is the velocity of image of a particle P, moving with a

velocity as shown in the �gure, as observed by observer O? Also �nd its

5ms− 1

10ms− 1

https://dl.doubtnut.com/l/_FIs0qzTzbbO3
https://dl.doubtnut.com/l/_qMztXLlKBHW9
https://dl.doubtnut.com/l/_r76VyBXQ1B7z
https://dl.doubtnut.com/l/_AiP7XkBWmoth


Exercise1.2

direction. 

Watch Video Solution

1. State the following statements as TRUE or FALSE. 

a. A convex mirror cannot from a real image for a real object. 

b. The image formed by a convex mirror is always diminished and erect.

https://dl.doubtnut.com/l/_AiP7XkBWmoth
https://dl.doubtnut.com/l/_A0kQc8BDikiY


c. Virtual image formed by a concave mirror is always enlarged. 

d. Only in the case of a concave mirror, it may happen that the object

and its image move in same direction. 

e. In the case of a concave mirror, the image always move faster than

the object. 

f. If an object is placed in front of a diverging mirror at a distance equal

to its focal length, then the height of image formed is half of the

height of object. 

g. For two positions of an object , a concave mirror can form englarged

image. 

h. Concave mirror is used as a rear view mirror in motor vehicles. 

i. If some portion of the mirror ois covered, then complete image will

be formed but of reduced brightness. 

j. A plane mirror always forms an erect iamge of same size as that of

the object. 

k. The image formed by a plane mirror has left-right reversal. 

l. A virtual object means a converging beam.

Watch Video Solution

https://dl.doubtnut.com/l/_A0kQc8BDikiY


2. a. An object 1 cm high is placed at 10cm in front of a concave mirror

of focal length 15 cm. Find the position, height, and nature of the

image. 

b. A point source S is placed midway between two converging mirrors

having equal focal length f as shown in Figure. Find the value of d for

which only one image is formed. 

Watch Video Solution

3. Point  is the image of a point source of light S in a spherical

mirror whose optical axise is  (shown in Figure). Find by

S ′

N1N2

https://dl.doubtnut.com/l/_MO2KsbPQ6VhV
https://dl.doubtnut.com/l/_N7m89s9DkTs7


construction the position of the center of the mirror and its focus. 

Watch Video Solution

4. The position of optical axis  of a spherical mirror, the source

and the image are known (as shown in Figure ). Find by construction

the positions of the center of the mirror, its focus, and the pole for the

cases 

a. A-source, B-image, 

B-source, A-image. 

Watch Video Solution

N1N2

https://dl.doubtnut.com/l/_N7m89s9DkTs7
https://dl.doubtnut.com/l/_wpuFrFOQI672


Watch Video Solution

5. An object is placed midway between a concave mirror of focal length

f and a convex mirror of focal length f. The distance between the two

mirrors is 6f. Trace the ray that is �rst incident on the concave mirror

and then the convex mirror.

Watch Video Solution

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

perpendicular to the principla axis of a xonvex mirror with radius of

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

radius of the circular path of the image.

Watch Video Solution

7. An object is placed between a plane mirror and a concave mirror of

focal length 15 cm as shown in Figure . Find the position of the images

https://dl.doubtnut.com/l/_wpuFrFOQI672
https://dl.doubtnut.com/l/_0F0q2tvVTfEo
https://dl.doubtnut.com/l/_bGb5LOywiQLv
https://dl.doubtnut.com/l/_oTSf1hiBYEvT


after two re�ections. 

Watch Video Solution

8. A body of length 6 cm is placed 10cm from a concave mirror of focal

length 20cm. Find the position, size, and nature of the image.

Watch Video Solution

https://dl.doubtnut.com/l/_oTSf1hiBYEvT
https://dl.doubtnut.com/l/_3aDCqVVqWaKS
https://dl.doubtnut.com/l/_YF79ct7UONbp


9. An object is placed 15cm from a mirror and an image is captured on

the screen with magni�cation 2. Calculate the focal length of the

mirror and determing if it is concave or convex.

Watch Video Solution

10. An object is places 15 cm from a mirror and an erect image of size

5cm is seen. Determing the focal length and the nature of the mirror.

Assume the object size is 15 cm.

Watch Video Solution

11. A concave mirror of focal length 10cm is placed in front of a convex

mirror of focal length 20 cm. The distance between the two mirrors is

20cm. A point object is placed 5cm from the concave mirror. Discuss

https://dl.doubtnut.com/l/_YF79ct7UONbp
https://dl.doubtnut.com/l/_IqFWmzYzmeR3
https://dl.doubtnut.com/l/_Rd3o18TKqf4S


the formation of image. 

Watch Video Solution

12. A beam of light converges to a point on a screen S. A mirror is

placed in front of the screen at a distance of 10cm form the screen. It is

found that the beam now converges at a point 20cm in front of the

mirror. Find the focal length of the mirror.

https://dl.doubtnut.com/l/_Rd3o18TKqf4S
https://dl.doubtnut.com/l/_zdAGsIp0KFJ0


Watch Video Solution

13. Converging rays are incident ono a convex spherical mirror so that

their extensions intersect 30cm behind the mirror on the optical axis.

The re�ected rays form a diverging beam so that their extensions

intersect the optical axis 1.2 m from the mirror. Determine the focal

length of the mirror. 

Watch Video Solution

14. Find the position of the �nal image after three successive

re�ections taking the �rst re�ection on  .  m1

https://dl.doubtnut.com/l/_zdAGsIp0KFJ0
https://dl.doubtnut.com/l/_wbv2qzHxiUDK
https://dl.doubtnut.com/l/_k9Knr4xLnZih


Watch Video Solution

15. A concave mirror gives a real image magni�es 4 times. When the

object is moved 3 cm the magni�cation of the real image is 3 times.

Find the focal length of mirror.

Watch Video Solution

16. The image of a real object in a convex mirror is 4cm from the mirror.

If the mirror has a radius of curvature of 24cm, Find the position of

https://dl.doubtnut.com/l/_k9Knr4xLnZih
https://dl.doubtnut.com/l/_BZF3ZwXqIPdP
https://dl.doubtnut.com/l/_Wlnwyd29XZQF


object and magni�cation

Watch Video Solution

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

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

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

 , then calculate the focal length of the mirror.

Watch Video Solution

m1

m2

m1 /m2 = 4

18. A short linear object is placed at a distance u along the axis of a

spherical mirror of focal length f. 

a. Obtain an expression for the longitudinal magni�cation. 

b. Also, obtain an expression for th eration of the velocity of image (v)

to the velocity of the object (u).

Watch Video Solution

https://dl.doubtnut.com/l/_Wlnwyd29XZQF
https://dl.doubtnut.com/l/_acsHka9ZyYF8
https://dl.doubtnut.com/l/_qD1XEOsmKwZm


19. A convex mirror of focal length 10cm is shown in Figure . A linear

object  is placed along the optical axis. Point B is at

distance  from the pole of mirror. Calculate the size of the image

of AB. 

Watch Video Solution

AB = 5cm

25cm

20. A concave mirror forms a real image three times larger than the

object on a screen. The object and screen are moved until the image

becomes twice the size of the object. If the shift of the object is 6cm,

�nd the shift of screen.

Watch Video Solution

https://dl.doubtnut.com/l/_XAZnUNNRMxzf
https://dl.doubtnut.com/l/_ZXvsIe4Xdg3U


Exercise1.3

1. Identify the True or False statements. 

a. A glass slab cannot deviate the light. 

b. A glass slab can produce lateral displacement. 

c. The shift produced by a slab depends ono the converging and

diverging nature of beam. 

d. Apparent shift in case of a slab always occurs in the direction of light

ray travelling. 

e. The shift produced by a slab can never exceed its thickness.

Watch Video Solution

2. In �gure, a point source S is placed at a height h above the plane

mirror in a medium of refractive index . 

a. Find the number of images seen for normal view. 

μ

https://dl.doubtnut.com/l/_ZXvsIe4Xdg3U
https://dl.doubtnut.com/l/_NlwVqltzMUj6
https://dl.doubtnut.com/l/_zvdkW0p1EyKX


b. Find the distance between the images. 

Watch Video Solution

https://dl.doubtnut.com/l/_zvdkW0p1EyKX


3. A beam of width t incident at  on an air-water boundary. The

width of the beam in water is ________

Watch Video Solution

45∘

4. A �sh is vertically below a �ying bird moving vertically down toward

water surface. The bird will appear to the �sh to be 

Watch Video Solution

https://dl.doubtnut.com/l/_QTk3ABV6NAE0
https://dl.doubtnut.com/l/_nnzo5rT5tJJZ


5. A converging set of ray, traveling from water to air, is incident on a

plane interface. In the absence of the interface, the rays would have

converged to a point O, 60 cm above the interface. However, dur to

refraction the rays will bend. At what distance above the interface will

the rays actually converge? 

Watch Video Solution

https://dl.doubtnut.com/l/_hicQfbNL6LzI


6. A tank contains three layers of immiscible liquids. The �rst layer is of

water with refractive index  and thickness 8cm. The second layer is

of oil with refractive index  and thickness 9cm while the third layer

is of glycerine with refractive index 2 and thickness 4cm. Find the

apparent depth of the bottom of the container. 

Watch Video Solution

4/3

3/2

https://dl.doubtnut.com/l/_nP0VmAjTd6zj


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

shownin �gure. Where will the rays �nally converge? 

Watch Video Solution

8. A slab of water is on the top of a glass slab of refractive index 2. At

what angle to the normal must a ray be incident on the top sureface of

https://dl.doubtnut.com/l/_yTsCk5DkUdvH
https://dl.doubtnut.com/l/_UngxCedwpEWF


th eglass slab so that it is re�ected from the bottom surface as shown

in �gure ? 

Watch Video Solution

9. A ray of light ravels from a liquid of refractive index  to air. If the

incident beam is rotating at a rate  , what is the angular sped of the

refracted beam at the instant the angle of incidence is  ? (Given 

).

Watch Video Solution

μ

ω

30∘

μ = √2, ω = 1/√6rads− 1

https://dl.doubtnut.com/l/_UngxCedwpEWF
https://dl.doubtnut.com/l/_I1xfUlj9M5uM
https://dl.doubtnut.com/l/_JPGb4J6Cbeh2


10. What should be the value of refractive index n of a glass rod placed

in air, so that the light entering through the �at surface of the rod

does not cross the curved surface of the rod? 

Watch Video Solution

11. An object is placed on the principle axis of a concave mirror of focal

length 10cm at a distance of 21cm from it. A glass slab is placed

between the mirror and the object as shown in �gure. 

https://dl.doubtnut.com/l/_JPGb4J6Cbeh2
https://dl.doubtnut.com/l/_wm0NYwVUHlgg


Find the distance of �nal image formed by the mirror. 

Watch Video Solution

12. The image of an object kept at a distance of 30 cm in front of a

concave mirror is found to coincide with itself. If a glass slab 

of thickness 3 cm is introduced between the mirror and the object,

then 

a. Identify, in which direction the mirror should be displaced so that

the �nal image may again coincide with the object itself. 

(μ = 1.5)

https://dl.doubtnut.com/l/_wm0NYwVUHlgg
https://dl.doubtnut.com/l/_RYbi6NagJJob


b. Find the magnitude of displacement. 

Watch Video Solution

13. In �gure, a �sh watcher watches a �sh through a  thick glass

wall of a �sh tank. The watcher is in level with the �sh, the index of

refraction of the glass is  and that of the water is   

3.0cm

8/5 4/3.

https://dl.doubtnut.com/l/_RYbi6NagJJob
https://dl.doubtnut.com/l/_R4ImcGeGIOcA


  

To the �sh, how far away does the watcher appear to be? 

To the watcher, how far away does the �sh appear to be?

Watch Video Solution

14. 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/_R4ImcGeGIOcA
https://dl.doubtnut.com/l/_E6l5XgniqQrC


  

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

Watch Video Solution

5

2
√

5

2
√

3

2

3

2

15. A vesserl contains a slab of glass 8cm thick and of refractive index

1.6 . Over the slab, the vessel is �lled by oil of refractive index  upto

height 4.5 cm and then by another liquid, i.e., water of refractive index

 and height 6cm as shown in Figure. An observer looking down

μ

4/3

https://dl.doubtnut.com/l/_E6l5XgniqQrC
https://dl.doubtnut.com/l/_jR8JGaaJCZvi


from above observer that a mark at the bottom of glass slab appears

to be raised up to a position 6cm from bottom of the slab. Find

refractive index of oil  . 

Watch Video Solution

(μ)

16. An object O is placed at 8cm in front of a glass slab, whose one face

is silvered as shown in Figure. The thickness of the slab is 6cm. If the

image formed 10 cm behind the silvered face, �nd the refractive index

https://dl.doubtnut.com/l/_jR8JGaaJCZvi
https://dl.doubtnut.com/l/_IB3b4rtr6Sjl


of glass. 

Watch Video Solution

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

refractive index 1 and  contains a medium of refractive index 2. A

ray of light is incident from �rst medium along a vector . Find

the unit vector along the refracted ray.

Watch Video Solution

z ≥ 0

z ≤ 0

î + ĵ − k̂

https://dl.doubtnut.com/l/_IB3b4rtr6Sjl
https://dl.doubtnut.com/l/_ScgBluCIb0cL


18. The n transparent slabs of refractive index1.5 each having thickness

1cm, 2 cm,…to n cm are arranged one over another. A point object is

seen through this combineation with near perpendicular light. If the

shift of object by the combination is 1 cm, then �nd the value of n.

Watch Video Solution

19. 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/_cmZg9pbuekhh
https://dl.doubtnut.com/l/_Dk54FwfaNI9q


20. Consider the situation shown in �gure. A plane mirror is �xed at a

height h above the bottom of a beaker containing water (refractive

index ) up of a bottom formed by the mirror.Find the position of the

image of bottom formed by the mirror. 

Watch Video Solution

μ

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


21. A concave mirror of radius 40 cm lies on a horizontal table and

water is �lled in it upto a height of 5.00 cm. A small dust particle �oats

on the water surface at a point P vertically above the point of contact

of the mirror with the table. Locate the image of the dust particle as

seen from a point directly above it. the refractive index of water is 1.33. 

Watch Video Solution

22. A concave mirror of radius R is kept on a horizontal table. Water

(refractive index =mu.) is poured into it up to a height h. Where should

https://dl.doubtnut.com/l/_oOQRvVSADH4i
https://dl.doubtnut.com/l/_peZ3sZv631Gg


an object be placed so that its image is formed on itself ? 

Watch Video Solution

23. The refractive index of an anisotropic medium varies as

 , where . A ray of light is incident at the

origin just along y-axis (shown in �gure). Find the equation of ray in

the medium . 

Watch Video Solution

μ = μ0√(x + 1) 0 ≤ x ≤ a

https://dl.doubtnut.com/l/_peZ3sZv631Gg
https://dl.doubtnut.com/l/_D8QgKZi3Dllw


24. A light beam of diameter  is incident symmetrically on a glass

hemispher of radius R and of refractive index  . Find radius of

the beam at the base of hemispher. 

Watch Video Solution

√3R

n = √3

https://dl.doubtnut.com/l/_D8QgKZi3Dllw
https://dl.doubtnut.com/l/_3HOV1McS5B7u
https://dl.doubtnut.com/l/_sI4hwcNGX2YS


Exercise1.4

25. A ray of light travelling in air is inciden at angle of inciden  on

one surface of slab in which refractive index varies with y. The light

travels along the curve  ( y and x are in meter) in the slab. Find

out the refractive index of the slab at  in the slab. 

Watch Video Solution

30∘

y = 4x2

y = 1/2m

1. The refractive indices of �int glass for red and violet lights are 1.613

and 1.632, respectively. Find the angular dispersion produced by a thin

prism of �int glass having refracting angle .

Watch Video Solution

5∘

2. Refractive index of glass for red and violet colors are 1.50 and 1.60,

respectively. Find: 

https://dl.doubtnut.com/l/_sI4hwcNGX2YS
https://dl.doubtnut.com/l/_io3P6S4MtD78
https://dl.doubtnut.com/l/_3MGgJ6I25wcH


a. The refractive index for yellow color, approximately 

b. Dispersive power of the medium.

Watch Video Solution

3. An equilateral prism is made of glass of refractive index 1.5. Calculate

the angles of minimum and maximum deviation. Given: 

Watch Video Solution

A = 60∘ , μ = 1.5, sin 48.6∘ = , sin 41.8∘ = , sin 27.9∘ = sin 18.2
3

4

3

2

3

2

4. A prism is made of glass of refractive index 1.5. If the angle of

minimum deviation is equal to the refracting angle of the prism,

calculate the angle of the prism.

Watch Video Solution

https://dl.doubtnut.com/l/_3MGgJ6I25wcH
https://dl.doubtnut.com/l/_PKJYRNwFPN8n
https://dl.doubtnut.com/l/_9zviT2h2E8pO


5. A horizontal ray of light passes through a prism of  whose

apex angle is  and then strikes a vertical mirror M as shown. For the

ray to become horizontal, either just after re�ection from the mirror or

�nally, the mirror must be rotated through an angle of 

Watch Video Solution

μ = 1.5

4∘

6. 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 μ <

√3

2

https://dl.doubtnut.com/l/_geaBqkBAFIUB
https://dl.doubtnut.com/l/_kuOSZYYIBDSF


Watch Video Solution

7. 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

8. A ray of light undergoes a deviation of  when incident on an

equilateral prism of refractive index . 

What is the angle subtended by the ray inside the prism with the base

30∘

√2

https://dl.doubtnut.com/l/_kuOSZYYIBDSF
https://dl.doubtnut.com/l/_LyCFcn1Bwndc
https://dl.doubtnut.com/l/_bPTxPWe9oyx1


of the prism? 

Watch Video Solution

9. The path of a ray of light passing through an equilateral glass prism

ABC is shown in �gure. The ray of light is incident on face BC at the

critical angle for just total internal re�ection. The total internal

re�ection. The total angle of deviation after the refraction at face AC is

https://dl.doubtnut.com/l/_bPTxPWe9oyx1
https://dl.doubtnut.com/l/_aCIFKnDcOjlc


. Calculate the refractive index of the glass.  

Watch Video Solution

108∘

10. In an isosceles prism of angle , it is found that when the angle

of incidence is same as the prism angle, the emergen ray grazes the

emergent surface. 

Find the refractive index of the material of the prism. For what angle of

45∘

https://dl.doubtnut.com/l/_aCIFKnDcOjlc
https://dl.doubtnut.com/l/_FCxPTaXPEsvY


incidenc, the angle of deviation will be minimum? 

Watch Video Solution

11. Refracting angle o f a prism  and its refractive index is 

. What is angle of incidence i to get minimum deviation. Also,

A = 60∘

n = 3/2

https://dl.doubtnut.com/l/_FCxPTaXPEsvY
https://dl.doubtnut.com/l/_mcVWA1qLlzG8


�nd the minimum deviation. Assume the surrounding medium to be air

.

Watch Video Solution

(n = 1)

12. Two identical thin isosceles prisms of refracting angle A and

refractive index  are placed with their bases touching each other and

this system can collectively act as a crude converging lens. A parallel

beam of light is incident on this system as shown in Figure. Find the

focal length of this so called converging lens. 

Watch Video Solution

μ

https://dl.doubtnut.com/l/_mcVWA1qLlzG8
https://dl.doubtnut.com/l/_9ugh2B9BVCPK


Exercise1.5

1. Identify the statements are True of False. 

a. The equation  is applicabel to a plane surface

for  .  

h. In the above equation,  is medium in which the object is placed

and  is the medium in which the image is formed. 

c. In the �gure shown, the real image of object O is formed at a

distance  in the medium. 

  

d. In �gure, the image of an object O place on the center face of the

sphere is formed at in�nity,. 

− =
μ2

v

μ1

u

μ12 − μ1

R

R = ∞

μ1

μ2

5R

https://dl.doubtnut.com/l/_9ugh2B9BVCPK
https://dl.doubtnut.com/l/_rR15NrhKSRyw


  

e. In �g , the image of an object O placed on the opposite face of the

sphere is foremd at in�nity. 

Watch Video Solution

2. One end of a cylindrical glass rod shown in �gure, is ground to a

hemispherical surface of radius   R = 20mm.

https://dl.doubtnut.com/l/_rR15NrhKSRyw
https://dl.doubtnut.com/l/_1Dqaw8fjc06Q


  

a. Find the image distance of a point object on the axis of the rod,

80mm to the left of the vertex. The rod is in air. 

b. Let the same rod be immersed in water of refractive index  , the

other quantities having the same values as before. Find the image

distance.

Watch Video Solution

4/3

3. A lens(n=1.5) is 5cm thick and the radii of curvature of its object is

placed at a distance of 12cm from the surface whose radius of

curvature is 10cm. How far beyond the other surface is the image

formed?

Watch Video Solution

https://dl.doubtnut.com/l/_1Dqaw8fjc06Q
https://dl.doubtnut.com/l/_KrUni1rEsu9n


4. A spherical surface of radius R ssparates two media of refractive

indices  and  as shown in �gure., Where should an object be

placed in medium 1 so that a real image is formed in medium 2 at the

same distance? 

Watch Video Solution

μ1 μ1

5. A sphere of radius R made of material of refractive index  is placed

in a medium of refractive index . Where would an object be placed so

μ2

μ1

https://dl.doubtnut.com/l/_sxPoeqLAik8D
https://dl.doubtnut.com/l/_QBBfHDn0kGQ7


that a real image is formed at equidistant fromk the sphere? ltbgt

Watch Video Solution

6. A small object of height  cm is placed in front of a convex surface

of glass  of radius of curvature 10cm. Find the height of the

image formed in glass. 

Watch Video Solution

0.5

(μ − 1.5)

https://dl.doubtnut.com/l/_QBBfHDn0kGQ7
https://dl.doubtnut.com/l/_H4gIfOENtSXM


7. An object of height 1mm is placed inside a sphere of refractive index

 and radius of curvature 20 cm as shown in the �gure. Find the

position, size, and nature of image, for the situation shown in Figure.

Draw ray diagram. 

Watch Video Solution

μ = 2

8. A ray of light on a transparent sphere with centre C as shown in the

�gure. The ray emerges from sphere parallel to line AB. The refractive

https://dl.doubtnut.com/l/_oqCp49xpZbvb
https://dl.doubtnut.com/l/_NsLHYtl2cfQI


index of sphere is 

Watch Video Solution

9. A glass sphere, refractive index 1.5 and radius 10cm, has a spherical

cavity of radius 5cm concentric with it. A narrow beam of parallel light

https://dl.doubtnut.com/l/_NsLHYtl2cfQI
https://dl.doubtnut.com/l/_veiXLr2u8NTV


is directed into the sphere. Find the �nal image and its nature. 

Watch Video Solution

10. One end of a horizontal cylindrical glass rod  of radius 5.0

cm is rounded in the shape of a hemisphere. An object 0.5 mm high is

placed perpendicular to the axis of the rod at a di�erence of 20.0 cm

from the rounded edge. Locate the image of the object and �nd its

height.

(μ = 1.5)

https://dl.doubtnut.com/l/_veiXLr2u8NTV
https://dl.doubtnut.com/l/_3lTqw3xMxUMm


Watch Video Solution

11. There is small air bubble inside a glass sphere  of radius

10 cm. The bubble is 4.0 cm below the surface and is viewed normally

from the outside �gure. Find the apparent depth of the bubble

Watch Video Solution

(μ = 1.5)

12. Figure shows a transparent hemisphere of radius 3.0 cm made of a

material of refractive index 2.0. (a) A narrow beam of parallel rays is

incident on the hemisphere as shown in the �gure. Are the rays totally

re�ected at the plane surface ? (b) Find the image formed by the

refraction at the �rst surface. (c) Find the image formed by the

re�ection or by the refraction at the plane surface. (d) Trace

qualitatively the �nal rays as they come out of the hemisphere. 

Watch Video Solution

https://dl.doubtnut.com/l/_3lTqw3xMxUMm
https://dl.doubtnut.com/l/_aTX2FYZtdyBW
https://dl.doubtnut.com/l/_7fFPVBg1b3Q9


13. A small object is embedded in a glass sphere (mu =1.5) of radius 5.0

cm at a distance 1.5 cm left to the centre. Locate the image of the

object as seen by an observer standing (a) to the left of the sphere and

(b) to the right of the sphere.

Watch Video Solution

14. 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 height above the page will the

printed letters near the centre appear to the observer ?

Watch Video Solution

15. Find the image shift if the paperweight is inverted at its place so

that the spherical surface touches the paper

https://dl.doubtnut.com/l/_7fFPVBg1b3Q9
https://dl.doubtnut.com/l/_DGNV0XRQcPiB
https://dl.doubtnut.com/l/_cO4J8qsnfGP7
https://dl.doubtnut.com/l/_2SQSxKsiHTHl


Watch Video Solution

16. A spherical surface of radius 30 cm separates two transparent

media A and B with refractive indices 1'33 and 1.48 respectively. The

medium A is on the convex side of the surface. Where should a point

object be placed in medium A so that the paraxial rays become parallel

after refraction at the surface ?

Watch Video Solution

17. A point object is above the principal axis in the concave side of a

spherical interface separating medium 1 from medium 2. I f the object

is in medium 1 and , determine the position of the image by

ray tracing.

Watch Video Solution

μ1 > μ2

https://dl.doubtnut.com/l/_2SQSxKsiHTHl
https://dl.doubtnut.com/l/_kuz96cLhkzHU
https://dl.doubtnut.com/l/_5wwJWvI1d7df


18. A solid hemispherical bowl of radius R, made of glass, is placed on a

�at horizontal surface with its curved surface on the ground. A small

object is placed under the hemisphere at the center of the curved

surface. If an observer sees the object directly above the plane surface,

Where will the object appear to be ?

Watch Video Solution

19. A small air bubble in a sphere of glass with radius 4 cm appears to

be 1 cm from the surface when observed along a diameter. Find the

true positino of the air bubble.

Watch Video Solution

20. A horizontal ray of light is incident on a solid glass sphere of radius

R and refractive index  . What is net deviation of the beam when it

emerged from the other side of the sphere?

μ

https://dl.doubtnut.com/l/_lFJcD1vceJB5
https://dl.doubtnut.com/l/_a6sb0nsrfejj
https://dl.doubtnut.com/l/_WmyjyAcz4dBd


Watch Video Solution

21. A converging bundle of rays travel from water (refractive index 

) to glass (refractive index 1.5) through a convex interface of radius

16cm. In the absence of the interface, The rays would have converged

to a point 32 cm from the pole of the interface. Where will the rays

actually meet after refraction?

Watch Video Solution

4/3

22. A parallel incident beam falls on a solid glass sphere at normal

incidenc. Prove that the distance of the �anll image after two

refractions is at a distance  from the outer edge of

the sphere. Refractive index of the sphere is  and radius of the sphere

is a.

Watch Video Solution

(2 − μ) /2(μ − 1)a

μ

https://dl.doubtnut.com/l/_WmyjyAcz4dBd
https://dl.doubtnut.com/l/_V0XlYosLG8z0
https://dl.doubtnut.com/l/_yJPIIc3uXb7x


Exercise1.6

1. Choose the following statement a True of False. 

a. The real image formed by a lens is always inverted. 

b. The image formed by a lens is always inverted. 

c. The image formed by a concave lens is always erect and diminished. 

d. An air bubble inside water acts like a concave lens. 

e. The distance between a real object and its real image formed by a

single lens cannot be more than 4f. 

f. I an object is moved at a constant speed toward a convex lens from

in�nity to focus, then its image moves slower in the begninning and

faster later on, away from the lens. 

g. The focal length of a glass  lens is 10 cm in air. When it is

completely immersed in water its focal length will become 40cm.

Watch Video Solution

(μ = 1.5)

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


2. The layered lens shown in Figure. , is made of kinds of glasses. How

many and what kind of images will be produced by this lens with a

point source placed on the optical axis? Neglect the re�ection of light

https://dl.doubtnut.com/l/_Egc18WoWLUIy


at the boundaries between layers. 

https://dl.doubtnut.com/l/_Egc18WoWLUIy


https://dl.doubtnut.com/l/_Egc18WoWLUIy


Watch Video Solution

3. What is the relation between the refractive indices  and  if the

behaviour of light rays is shown in Figure. 

Watch Video Solution

μ, μ1 μ2

4. Can a single lens ever form a real and erect image?

Watch Video Solution

https://dl.doubtnut.com/l/_Egc18WoWLUIy
https://dl.doubtnut.com/l/_yqG5wmQd4ySo
https://dl.doubtnut.com/l/_WEePilxkv6dK


5. A pencil of height 1cm is placed 30cm from an equiconvex lens,

refractive index  , radius of curvature for both the surfaces, 

  

Find the location of the image and descrive characteristics. 

Watch Video Solution

n = 3/2

R1 = R2 = R = 10cm

6. If in the previous example, we use a diverging lens with a focal length

 to form an image of the pencile kept 15 cm in front of the lens,10.0cm

https://dl.doubtnut.com/l/_lk2mt9li0FJY
https://dl.doubtnut.com/l/_xRZo4n7LyrLw


locate and characterize the image. 

Watch Video Solution

7. Solve the problem similar to the previous on if A and A' are

interchanged.

Watch Video Solution

8. A biconvex lens has radii of curvature 20 cm and 40cm. The refractive

index of the material of the lens is 1.5. An object is placed 40cm in front

of the lens. Calculate the psition of the image.

https://dl.doubtnut.com/l/_xRZo4n7LyrLw
https://dl.doubtnut.com/l/_x8LWXN2qUHYx
https://dl.doubtnut.com/l/_JUmrDuRKcTr5


Watch Video Solution

9. A converging bundle of rays is intercepted by a biconcave lens. The

radii of curvature of both surfaces are 20cm and the refractive index of

the material of the lens is 1.5. If the rays originially converged to a

point 10cm in front of the lens, where will they now converge after

passing through the lens? 

https://dl.doubtnut.com/l/_JUmrDuRKcTr5
https://dl.doubtnut.com/l/_bJgJw7aPATc4


Watch Video Solution

10. A candle is placed 15cm in front of a lens. If the image of the candle

captured on a screen is magni�ed two time, calculate the focal length

and nature of the lens. 

Watch Video Solution

11. A man wishes to view an object through a convex lens of focal

length 10cm. The �nal image is to be eret and magni�ed 2 times. How

https://dl.doubtnut.com/l/_bJgJw7aPATc4
https://dl.doubtnut.com/l/_rj5rn1O8WVFN
https://dl.doubtnut.com/l/_RNwbriVW7iCt


far from the object must he hold the lens? 

Watch Video Solution

12. An object is placed 12cm in front of a lens to form an image on a

screen. The size of the image is twice that of the object. What is the

distance between the object and the image?

Watch Video Solution

https://dl.doubtnut.com/l/_RNwbriVW7iCt
https://dl.doubtnut.com/l/_Eb3ttrEThx39


13. An object is placed in front of a concave lens. A virtual image of the

object is formed on the same side of the lens as the object but is closer

to the lens. Will rays form this image refract once again at the lens to

form a second image?

Watch Video Solution

14. A biconvex lens of focal length 20cm, made of glass or refractive

index 1.5, has water  on one side and air on the other. An

object is placed 15 cm form the lens on the side with water. Where is

the image formed?

Watch Video Solution

(μ = 1.33)

15. A point source is placed on the axis of a symmetrical convex lens of

focal length 20 cm at a distance of 40cm. If the lens is raised by 1cm, by

how much will the image be lifted relative to the previous axis?

https://dl.doubtnut.com/l/_0vkqcBJ71KOj
https://dl.doubtnut.com/l/_FVQUGs121kzL
https://dl.doubtnut.com/l/_Ga7d4EDoB4sU


Exercise1.7

Watch Video Solution

1. In Figure. , �nd the position of �nal image formed. 

Watch Video Solution

2. Figure, shown two converging lenses. Incident rays are parallel to the

principal axis. What should be the value of d so that �nal rays are also

parallel? 

https://dl.doubtnut.com/l/_Ga7d4EDoB4sU
https://dl.doubtnut.com/l/_Cn5GNix2MARZ
https://dl.doubtnut.com/l/_2KxutcgIclAl


Here, the diameter of ray beam become wider. 

Watch Video Solution

3. In Figure., �nd the position of �nal image formed. 

https://dl.doubtnut.com/l/_2KxutcgIclAl
https://dl.doubtnut.com/l/_ZaVoZoQjWe3t


Watch Video Solution

4. In Fig. what should be the value of d so that image is formed on the

object itself . 

Watch Video Solution

5. In Fig,, if the image of object O has to coincide with itself, then where

must the object be placed at a distance from the lens? 

https://dl.doubtnut.com/l/_ZaVoZoQjWe3t
https://dl.doubtnut.com/l/_FXB8T6Z4HBTc
https://dl.doubtnut.com/l/_6auBKKlSdwbX


Watch Video Solution

6. A convex lens of focal length 20cm is placed 10cm away from a

second convex lens of focal length 25 cm. What wil be the location of

https://dl.doubtnut.com/l/_6auBKKlSdwbX
https://dl.doubtnut.com/l/_SOIuhNlPav7X


the image of an object at 30 cm in front of the �rst lens? 

Watch Video Solution

7. When an object is placed at the proper distance ot the left of a

converging lens, the image is focused in a screen 30 cm to the right of

lens. A dieverging lens is now placed 15 cm to the right of the

converging lens and it is found that the screen must be moved 

farther to the right to obtain a sharp image. Find the focal length of

the diverging lens.

Watch Video Solution

19.2cm

https://dl.doubtnut.com/l/_SOIuhNlPav7X
https://dl.doubtnut.com/l/_GvBtrPK3SQgk


8. A telephoto combination consists of convex lens of focal length

30cm and a concave lens of focal length 15cm, the separation between

two lens is 27.5cm. Where should be the photographic plate placed in

order to photograph an object 10m in front of the �rst lens?

Watch Video Solution

9. A convex lens is cut in half along its principal axis and the two halves

are separated by a distance of 12cm. An object is placed 6cm in front of

the lens as shown in Figure., Two sharp images are formed on the

screen placed 80cm from the object. What is the focal length of the

https://dl.doubtnut.com/l/_GvBtrPK3SQgk
https://dl.doubtnut.com/l/_S2WCGeAWozlU
https://dl.doubtnut.com/l/_dHBNjX9fVuUR


lens? 

Watch Video Solution

10. A plano-convex lens is silvered on its plane side. The radius of

curvature of the other face is 12cm and the refractive index of the

material of the lens is 1.5. An object is placed 24 cm in front of the

https://dl.doubtnut.com/l/_dHBNjX9fVuUR
https://dl.doubtnut.com/l/_mEDC9bRuZEly


silvered lens. Where will the image be formed? 

Watch Video Solution

11. A convex lens of focal length 10cm is placed 30 cm in front of a

second convex lens also of th esame focal length. A plane mirror is

placed after the two lenses. Where should a point object be placed in

front of the �rst lens so that it imagees on to itself?

Watch Video Solution

https://dl.doubtnut.com/l/_mEDC9bRuZEly
https://dl.doubtnut.com/l/_5eFNnyZfFVbl


12. A concave mirror of focal length 30 cm is placed on the �at

horizontal surface with its concave side up. Water with refractive index

1.33 is poured into the lens. Where should an object be placed if its

image is to be captured on a screen with a magni�cation of 2?

Watch Video Solution

13. The convex side of a thin concavo-convex lens of glass of refractive

index 1.5 has a radius of curvature of 20cm. The concave surface has a

radius of curvature of 60cm. What is the focal length of the lens? The

convex side is silvered and placed on a horizontal surface. What is the

e�ective focal length of the silvered lens? The concave part is �lled

with water with refractive index 1.33. What is the e�ective focal length

of the combined glass and water lens? If the convex side is silvered

what is the new e�ective focal length of the silvered compound lens?

Watch Video Solution

https://dl.doubtnut.com/l/_ADuHuY5jaUWv
https://dl.doubtnut.com/l/_AtG4KuDh8ETe
https://dl.doubtnut.com/l/_jOPAUjiaasf8


14. The source is placed 30 cm from a convex lens which has a focal

length of 20cm. The source is initially located on the axis of the lens.

The lens is then cut into two halves in a plane along the principal axis.

The two halves are separated by a distance of 4mm. What will be the

locations of the image of the source?

Watch Video Solution

15. If �nal image after two refractions through the lens and one

re�ection from the mirror forms at the same point O. Refrative index of

the material of the lens . Then �nd d.  μ = 3/2

https://dl.doubtnut.com/l/_jOPAUjiaasf8
https://dl.doubtnut.com/l/_nVSes6IYRdUl


Watch Video Solution

16. A point object O is placed at a distance of 20 cm from a convex lens

of focal length 10 cm as shown in �gure. At what distance x from the

lens should a concave mirror of focal length 60 cm, placed so that �nal

image coincides with the object ? 

Watch Video Solution

17. The focal length of a thin convex-lens is 30cm. At a distance of 10 cm

from the lens there is a plane refracting surface fo refractive inidex

https://dl.doubtnut.com/l/_nVSes6IYRdUl
https://dl.doubtnut.com/l/_u1ZYkobRw36H
https://dl.doubtnut.com/l/_ETXSu6LP8iED


 Where will parallel rays incident on lens converge?  

Watch Video Solution

3/2

18. A plano-convex glass lens  of radius of curvature

 is placed at a distance of b from a concave lens of focal

length 20cm. What should be the distance a of point object O from the

(μg = 3/2)

R = 10cm

https://dl.doubtnut.com/l/_ETXSu6LP8iED
https://dl.doubtnut.com/l/_Bn9SpjcgivNq


plano-convex lens so that position of �nal image is independent of b? 

Watch Video Solution

19. On a horizontal plane mirror, a thin equiconvex lens of glass is

placed and when the space between the lens and mirror is �lled with a

liquid, an object held at a distance D which is 30cm vertically above the

lens is found to coincide with its own image as shown in Figure. If

equiconvex lens of glass has refractive index  and radius ofμ = 1.5

https://dl.doubtnut.com/l/_Bn9SpjcgivNq
https://dl.doubtnut.com/l/_Neio75TNeUgo


curvature  then �nd refractive index of the liquid.  

Watch Video Solution

R = 20cm

20. 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

https://dl.doubtnut.com/l/_Neio75TNeUgo
https://dl.doubtnut.com/l/_5lG8eDaSA1EA


virtual? 

Watch Video Solution

21. A convex lens of glass  is formed by combining two

surfaces of radii  and  . It is cut into two parts

in two di�erent ways as shown in Figure . 

(μ = 1.5)

R1 = 60cm R2 = 30cm

https://dl.doubtnut.com/l/_5lG8eDaSA1EA
https://dl.doubtnut.com/l/_CG3QOM8806YE


Subjective

  

Find: 

a. the focal length of the lens. 

b. in �gure (a), the focal length of left portion and that of the right

portion. 

c. in �gure (b), the focal length of the upper part and that of the lower

part.

Watch Video Solution

https://dl.doubtnut.com/l/_CG3QOM8806YE


1. A ray of light is falling on a glass sphere of  such that the

incident ray and the emergent ray, when produced, intersect at a point

on the surface of the sphere. Find the value of angle of incidence.

Watch Video Solution

μ = √3

2. There is a spherical glass shell of refractive index 1.5, inner radius 10

cm and outer radius 20 cm. Inside th espherical cavity, there is air. A

point object is placed at a point O at a distance of 30cm from the outer

spherical surface. Find the �nal position of th eimage as seen eye. 

Watch Video Solution

https://dl.doubtnut.com/l/_DwGeQpJPJ32m
https://dl.doubtnut.com/l/_76INdBe5lKzv


3. A direct-vision prism is made out of three prisms, each with a

refracting angle of  , attached to each other as shown in

Figure. Light of a certain wavelength is incident on the �rst prism. The

angle of incidence is  and the ray leaves the third prism parallel to

the direction of incidence. The refractive index of the glass of the �rst

and third prisms, is 1.5. Find the refractive index of the material of the

middle prism.   

Watch Video Solution

ϕ = 60∘

30∘

(√6 = 2.45)

4. A person wants to see AB part of his image. His eye level is at 1.8m

above the ground. If he uses minimum size of mirror required for this,

https://dl.doubtnut.com/l/_bLc1ZKLvkwX8
https://dl.doubtnut.com/l/_nEeakwRlXW7O


�nd the height of the lowest point of mirror above the ground. 

Watch Video Solution

5. The internal surface of the walls of a sphere is specular. The radius of

the sphere is  A point source S is placed at a distance 

from the cneter of the sphere and sends light to the remote part of

the sphere. Where will the image of the source be after two successive

re�ections from the remote and then nearest wall of the sphere? How

will the position of the image change if the source sends light to the

nearest wall �rst?Consider paraxial rays.

Watch Video Solution

R = 36cm. R/2

https://dl.doubtnut.com/l/_nEeakwRlXW7O
https://dl.doubtnut.com/l/_lofCpw4f4WV3


6. As shown in Figure,. And object O is at the position (-10,2) with

respect to the origin P. The concave mirror  has radius of curvature

30cm. A plane mirror  is kept at a distance of 40cm in front of the

concave mirror. Considering �rst re�etion on the concave mirror 

and second on the plane mirror . Find the coordinates of the

second image w.r.t. the origin P. 

Watch Video Solution

M1

M2

M1

M2

https://dl.doubtnut.com/l/_BQR4NrYxQZ0P


7. In �gure, AB is the principal axis of the concave mirror. A point object

moves on th eline PQ which makes small angle  with the principal axis.

Show that image also moves in straight line making same angle  with

principle axis . 

Watch Video Solution

θ

θ

8. If an observer sees the bottom of the vessel shown in Figure., at 8cm,

�nd the refractive index of the medium in which the observer is

https://dl.doubtnut.com/l/_ds0oAyvCW5YU
https://dl.doubtnut.com/l/_KiWqMVI4T2UK


present. 

Watch Video Solution

9. O is a point object kept on the principal axis of a concave mirror M of

radius of curvature 20cm. P is a prism of angle  . Light falling on

the prism (at small angle of incidence) gets refracted through the

prism and then falls on the mirror. Refractive index of the prism is  .

Find the distance between the images formed by the concave mirror

1.8∘

3/2

https://dl.doubtnut.com/l/_KiWqMVI4T2UK
https://dl.doubtnut.com/l/_a592D1ecY1jn


due to this light. 

Watch Video Solution

10. In Figure ., L is a converging lens of focal length 10cm and M Iis a

concave mirror of radius of curvature 20cm. A point object O is placed

in front of the lens at a distance of 15cm. Ab and CD are optical axes of

the lens and mirror, respectively. Find the distance of the �nal image

formed by this system from the optical center of the lens. The distance

between CD and AB is 1cm. 

Watch Video Solution

https://dl.doubtnut.com/l/_a592D1ecY1jn
https://dl.doubtnut.com/l/_PSSW7YdGxi4y


11. A stationary observer O looking at a �sh F in water 

through a converging lens of focal length  . The lens is allowed

to fall frelly from a height  with its axis vertical. The �sh and the

observer are on the principal axis of the lens. The �sh moves up with

constant velocity . Initially it was at depth of  . Find

the velocity (in cm//s) with which the �sh appears to move with respect

to lens to the observer at . (take   

(μw = 4/3)

90.0cm

62.0cm

100cm/s 44.0cm

t = 0.2s g = 10m/s2)

https://dl.doubtnut.com/l/_PSSW7YdGxi4y
https://dl.doubtnut.com/l/_kpg6aY1WsvEi


Watch Video Solution

12. The back wall of an aqaurium is a mirror that is 30 cm away from the

fron wall. The sides to the tank are negligibly thin. A �sh is swimming

midway between the front and back walls. 

a. An image of the �sh appears behind the mirror. How far dows this

image appear to be from the front wall of the aquarium? 

b. Would the refractive index of the liquid have to be larger or smaller

in order for the image of the �sh to appear in front of the mirror,

rather than behind it? Find the limiting value of this refractive index.

Initially, water is there in aquarium having refractive index 

Watch Video Solution

4/3

13. An object is placed 20cm to the left of a converging lens having

focal length 16cm. A second, identical lens is placed to the right of the

�rst lens, such that the image formed by the combination is of the

https://dl.doubtnut.com/l/_kpg6aY1WsvEi
https://dl.doubtnut.com/l/_idvlcMgJVSfb
https://dl.doubtnut.com/l/_Umy2XRCZNRrr


same size and orientation as the object is. Find the separation between

the lenses.

Watch Video Solution

14. A composite slab consisting of di�erent media is placed in front of

a concave mirror of radius of curvature 150 cm as shown in �gure., The

whole arrangement is immersed in water. Locate the �nal image of

point object O. 

Watch Video Solution

https://dl.doubtnut.com/l/_Umy2XRCZNRrr
https://dl.doubtnut.com/l/_iGPvFNZPtRZm


15. A parallel beam of light falls on the surface of a convex lens whose

radius of curvature of both sides of 20cm. The refractive index of the

material of the lens varies as  , where r is the distance

of the point on the aperture from the optical centre in cm. Find the

length of the region on the axis of the lens where the light will appear.

The radius of aperture of the lens is 1cm.

Watch Video Solution

μ = 1.5 + 0.5r

16. A thin biconvex lens of refractive index  and radius of curvature

50cm is placed on a re�ecting convex surface of radius of curvature

100cm. A point object is placed on the principal axis of the system such

that its �nal image coincides with itself. Now, few drops of a

transparent liquid is placed between the mirror and lens such that �nal

image of the object is at in�nity. Find refractive index of the liquid

used. Also, �nd the position of the object.

Watch Video Solution

3/2

https://dl.doubtnut.com/l/_YNzs7hAgZDvT
https://dl.doubtnut.com/l/_EcC45AqAslzD


17. A convex lens of focal length  is placed in front of a luminous

point object. The separation between the object and the lens is  . A

glass slab of thikness t is placed between the object and the lens. A

real image of the object is formed at the shortest possible distance

from the object. 

a. Find the refractive index of the slab. 

b. If a concave lens of very large focal length  is placed in contact

with the convex lens, �nd the shifting of the image.

Watch Video Solution

f1

3f1

f2

18. A lens is made of three thin di�erent mediums. Radius of curvature

and refractive index of each medium is shown iin Figure., Surface AB is

straight. An object is placed at some distance from the lens by which a

real image is formed on the screen placed at a distance of 10cm from

https://dl.doubtnut.com/l/_EcC45AqAslzD
https://dl.doubtnut.com/l/_ZJJUxwmhNhmA
https://dl.doubtnut.com/l/_hXky1no5BTzk


the lens. Find the distance of the object from the lens. 

Watch Video Solution

19. An equiconvex lens, , is placed 40 cm in front of a

concave mirror,  as shown in Figure ., An object 2 cm high

is placed 20cm to the left of the lens . Find the position of the �nal

image is formed when leftward travelling rays once again pass through

f1 = 10cm

f2 = 7.50cm

https://dl.doubtnut.com/l/_hXky1no5BTzk
https://dl.doubtnut.com/l/_lFjvxN0rKWVd


the lens. Find overall magni�cation. 

Watch Video Solution

20. A biconvex lens,  , is placed 5cm in front of a convex

mirror, . An object of length 2 cm is placed at a distance

10cm from the lens. 

Find the loaction and nature of the �nal image after the leftward

travelling rays once again pass through the lens. Find overall

f1 = 20cm

f2 = 15cm

https://dl.doubtnut.com/l/_lFjvxN0rKWVd
https://dl.doubtnut.com/l/_gKIb03o59f8o


magni�cation. 

Watch Video Solution

21. A transparent sphere of radius R ahs a cavity of radius  as

shown in �gure,. Find the refractive index of the sphere if a parallel

R/2

https://dl.doubtnut.com/l/_gKIb03o59f8o
https://dl.doubtnut.com/l/_PoAlkDIfzzvY


beam of light falling on left sureface focuses at point P. 

Watch Video Solution

22. A stationary observer O looking at a �sh (in water of  )

through a converging lens of focal length  the lens is allowed

to falll freely from a height of  with its axis vertical. The �sh and

the observer are on the principal axis of the lens. The �sh moves up

with constant velocity  . Initially, it was at a depth of 

 Finally the velocity with which the �sh appears to move to

μ = 4/3

90.0cm.

62.0cm

100cms− 1

44.00cm.

https://dl.doubtnut.com/l/_PoAlkDIfzzvY
https://dl.doubtnut.com/l/_132uPWcJQcMN


the observer at   

Watch Video Solution

t = 0.2 sec.

23. The bottom of glass beaker is made of a thin equiconvex lens

having bottom side silver polished as shown in �gure,. Now the water

is �lled in the baker upto a height of  The image of point

object �oating at middle point of beaker at the surface of water

coincides with it. Find out the value of radius of curvature of lens.

h = 4m.

https://dl.doubtnut.com/l/_132uPWcJQcMN
https://dl.doubtnut.com/l/_ioyzUnYR7wAE


  

Watch Video Solution

(.a μg = 3/2, .a μw = 4/3)

24. A thin convex lens of refractive index  is placed between a

point source of Light S and a screen A, shown in �gure,. Light rays from

the source S are brought to focus on the screen A, forming a point

image P. The distance SP is equal to 50cm. Water  is now

poured into a vessel interposed between the object and the lens, and it

is observed that when the water level is 8cm the screen has to be

moved up by a distance of 6cm in order to get a sharp image. Find the

μ = 1.5

(μ = 4/3)

https://dl.doubtnut.com/l/_ioyzUnYR7wAE
https://dl.doubtnut.com/l/_88LW0sxE9xC2


focal length of the lens. 

Watch Video Solution

https://dl.doubtnut.com/l/_88LW0sxE9xC2


25. A thin equi-convex glass lens (refractive index = 1.5) is being placed

on the top of a vessel of height h = 20 cm as shown in the �gure. A

luminous point source is being placed at the bottom of the vessel on

the principle axis of the lens. When air is on both sides of the lens, the

image of luminous point source is found at a distance 20 cm from the

lens outside the vessel. When the air inside the vessel is being replaced

by a source is fomed at a distance 30 cm from the lens outside the

vessel. The value of  is 

Watch Video Solution

μ

26. A point object is located at a distance of 100cm from a screen. A

lens of focal length 23 cm mounted on a movable frictionless stad is

kept between the source and the screen. The stand is attached to a

spring of natureal length 50cm and spring constant  as

shown in Figure . Mass of the stand with lens is 2 kg. How much

800N /m

https://dl.doubtnut.com/l/_ZmnM1cnTWm3R
https://dl.doubtnut.com/l/_lM4BTPaxpTAF


Single Correct

impulse P should be imparted to the stand so that a real image of the

object is formed on the screen after a �xed time gap? Also �nd this

time gap. (Neglect width width of the stand) 

Watch Video Solution

1. A beam of light passes from medium 1 to medium 2 to medium 3 as

shown �gure. What may be concluded about the three indices of

https://dl.doubtnut.com/l/_lM4BTPaxpTAF
https://dl.doubtnut.com/l/_aHkI7ScSqXNl


refraction,  ?  

A. 

B. 

C. 

D. 

Answer: d.

Watch Video Solution

n1, n2, and n3

n3 > n1 > n2

n1 > n3 > n2

n2 > n3 > n1

n2 > n1 > n3

https://dl.doubtnut.com/l/_aHkI7ScSqXNl


2. A ray of light is incident on a medium with angle of incidence I and

refracted into a second medium with angle of refraction r. The graph of

 is as shown in �gure. Then the velocity of light in the

�rst medium in n times the velocity of light in the second medium.

What shoul be th evalue of n? 

A. 

B. 

C. 

sin(i)vs sin(R)

√3

1/√3

√3/2

https://dl.doubtnut.com/l/_UwJvu5NynhIL


D. 

Answer: a.

Watch Video Solution

2/√3

3. A beam of light propagates through a medium 1 and falls onto

another medium 2, at an angle  as shown in �gure. After that, it

propagates in medium 2 at an angle  as shown. The light's

wavelength in medium 1 is . What is the wavelength of light in

α1

α2

λ1

https://dl.doubtnut.com/l/_UwJvu5NynhIL
https://dl.doubtnut.com/l/_BHCH1sWUCKRS


medium 

A. 

B. 

C. 

D. 

Answer: b.

Watch Video Solution

λ1
sinα1

sinα2

λ1
sinα2

sinα1

λ1
cosα1

cosα2

λ1
cosα2

cosα1

https://dl.doubtnut.com/l/_BHCH1sWUCKRS


4. You are given two identical plano-convex lenses. When you palce an

object 20cm to the left of a single plano-convex lens, the image

appears 40cm to the right of the lens. You then arrange the two plano-

convex lenses back to back to form a double convex lens. If the object is

20cm to th eleft of this new lens, what is the approximate location of

the image? 

A. 10cm to the right of the lens

https://dl.doubtnut.com/l/_fxxuiWWEr4Iz


B. 20cm to the right of the lens

C. 80cm to the right of the lens

D. 80 cm to the left of the lens

Answer: a.

Watch Video Solution

5. Light from a denser medium 1 passes to a rarer medium 2. When the

angle of incidence is  the partially re�ected and refracted rays are

mutually perpendicular. The critical angle will be 

A. 

B. 

C. 

D. 

θ

sin− 1(cot θ)

sin− 1(tan θ)

sin− 1(cos θ)

sin− 1(secθ)

https://dl.doubtnut.com/l/_fxxuiWWEr4Iz
https://dl.doubtnut.com/l/_2OiEJWYNp4A6


Answer: b.

Watch Video Solution

6. Light is incident on a glass block as shown in �gure. If  is increased

slightly, what happens to  

A.  also increases slightly

B.  is unchanged

C.  decreases slightly

D.  changed abruptly, since the ray experiences total internal

re�ection

Answer: c.

Watch Video Solution

θ1

θ2

θ2

θ2

θ2

θ2

https://dl.doubtnut.com/l/_2OiEJWYNp4A6
https://dl.doubtnut.com/l/_yvmzDZtZCNc2
https://dl.doubtnut.com/l/_DHC7LKoSw2zv


7. A thin equi-convex  lens of focal length 10 cm is cut and

separated. A material of  is introduced between between them.

The �at portion of one of the part is silvered as shown in �gure. The

focal length of new combination is 

A. 

B. 

C. 

D. None of these

Answer: c.

Watch Video Solution

(μ = )
3

2

μ =
5

2

−10cm

−10/4cm

−10/3cm

8. Behind a thin converging lens having both the surfaces of the same

radius 10cm, a plane mirror has been placed. The image of an object at

a distance of 40 cm from the lens is formed at the same position. What

https://dl.doubtnut.com/l/_DHC7LKoSw2zv
https://dl.doubtnut.com/l/_qXQBLtSe7pm7


is the refractive index of the lens? 

A. 

B. 

C. 

D. None of these

Answer: c.

Watch Video Solution

1.5

5/3

9/8

https://dl.doubtnut.com/l/_qXQBLtSe7pm7
https://dl.doubtnut.com/l/_UYHmVkMJPO07


9. What should be the value of distance d so that �nal image is formed

on the object itself. (Focal length of the lenses are written on the

lenses.) 

A. 10cm

B. 20cm

C. 5cm

D. None of these

Answer: a.

https://dl.doubtnut.com/l/_UYHmVkMJPO07


Watch Video Solution

10. A ray of light passes from glass, having a refractive index of 1.6, to

air. The angle of incidence for which the angle of refraction is twice the

angle of incidence is

A. 

B. 

C. 

D. 

Answer: b.

Watch Video Solution

sin− 1( )
4
5

sin− 1( )
3

5

sin− 1( )
5

8

sin− 1( )
2

5

11. Consider an equiconvex lens of radius of curvature R and focal

length f. If  , the refractive index  of the material of the lensf > R μ

https://dl.doubtnut.com/l/_UYHmVkMJPO07
https://dl.doubtnut.com/l/_4gGmFha6e77b
https://dl.doubtnut.com/l/_GFUVXW4smLAg


A. is greater than zero but less than 1.5

B. is greater than 1.5 but less then 2.0

C. is greater than 1.0 but less than 1.5

D. None of these

Answer: c.

Watch Video Solution

12. A �sh is vertically below a �ying bird moving vertically down toward

water surface. The bird will appear to the �sh to be 

https://dl.doubtnut.com/l/_GFUVXW4smLAg
https://dl.doubtnut.com/l/_y0ufyXk1Xa6J


A. moving faster than its speed and also from thereal distance

B. moving faster than its real speed and nearer than its real

distance

C. moving slower than its real speed and also nearer than its real

distance

D. moving slower than its real speed and away from the real

distance

Answer: a.

Watch Video Solution

https://dl.doubtnut.com/l/_y0ufyXk1Xa6J


Watch Video Solution

13. What is the angle of incidence for an equilateral prism of refractive

index  so that the ray si parallel to the base inside the prism?

A. 

B. 

C. 

D. Either  or 

Answer: c.

Watch Video Solution

√3

30∘

45∘

60∘

30∘ 60∘

14. A cube of side 2m is placed in front of a concave mirror of focal l

ength 1m with its face A at a distance of 3m and face B at a distance of

5m form the mirror. The distance between the images of faces A and B

https://dl.doubtnut.com/l/_y0ufyXk1Xa6J
https://dl.doubtnut.com/l/_uTNdl3rKpcQH
https://dl.doubtnut.com/l/_ZalbKaoMgYZy


and heights of images of A and B are , repectively, 

A. 

B. 

C. 

D. 

Answer: d.

Watch Video Solution

1m, 0.5m, 0.25m

0.5m, 1m, 0.25m

0.5m, 0.25m, 1m

0.25, 1m, 0.5m

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


15. A plano-convex lens when silvered ono the plane side behaves like a

concave mirror of focal length 60 cm. However, when silvered on the

convex side, it behaves like a concave mirror of focal length 20cm. Then,

the refractive index of the lens is

A. 

B. 

C. 

D. 

Answer: b.

Watch Video Solution

3.0

1.5

1.0

2.0

16. Two thin lenses are placed 5cm apart along the same axis and

illuminted with a beam of light parallel to that axis. The �rst lens in the

path of the beam is a converging lens of focal length 10cm whereas the

https://dl.doubtnut.com/l/_e3HVEv6hWKLy
https://dl.doubtnut.com/l/_yahts3agpZPQ


second is a diverging lens of focal length 5cm. If the second lens if now

moved toward the �rst, the emergent light

A. remains parallel

B. remains convergent

C. remains divergent

D. changes form parallel to divergent

Answer: d.

Watch Video Solution

17. A lens forms a real image of an object. The distance from the object

to the lens is x cm and that from the lens to the image is y cm. The

graph shows the variation of y with x. 

https://dl.doubtnut.com/l/_yahts3agpZPQ
https://dl.doubtnut.com/l/_7CeAAQdJOJly


It can be deduced that the lens is 

A. converging and of focal length 10cm

B. converging and of focal length 20cm

C. converging and of focal length 40cm

D. diverging and of focal length 20cm

Answer: a.

Watch Video Solution

https://dl.doubtnut.com/l/_7CeAAQdJOJly
https://dl.doubtnut.com/l/_whkFZ2QTHh8w


18. A plastic hemisphere has a radius of curvature of 8cm and an index

of refraction of 1.6. On the axis halfway between the plane surface and

the spherical one (4cm from each) is a small object O. 

The distance between the two images when viewed along the axis from

the two sides of the hemisphere is approximately. 

A. 1.0cm

B. 1.5cm

C. 3.75cm

https://dl.doubtnut.com/l/_whkFZ2QTHh8w


D. 2.5cm

Answer: d.

Watch Video Solution

19. A ray of light on a transparent sphere with centre C as shown in the

�gure. The ray emerges from sphere parallel to line AB. The refractive

index of sphere is 

A. 

B. 

C. 

√2

√3

3/2

https://dl.doubtnut.com/l/_whkFZ2QTHh8w
https://dl.doubtnut.com/l/_J0s4nNhotqO3


D. 

Answer: b.

Watch Video Solution

1/2

20. A circular beam of light of diameter  falls on a plane

refractive of glass. The angle of incidence is  and refractive index of

glass is . The diameter of the refracted beam is

A. 4.00cm

B. 3.0cm

C. 3.26cm

D. 2.52cm

Answer: c.

Watch Video Solution

d = 2cm

60∘

μ = 3/2

https://dl.doubtnut.com/l/_J0s4nNhotqO3
https://dl.doubtnut.com/l/_6G2cIGXSf973
https://dl.doubtnut.com/l/_xPayApSKgdI0


21. Critical angle of glass is  and that of water is . The critical angle

for water and glass surface would be 

A. less than 

B. between  and 

C. greater than 

D. less than 

Answer: c.

Watch Video Solution

θ1 θ2

(μg = 3/2, μw = 4/3)

θ2

θ1 θ2

θ2

θ1

22. 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. 

μ

3/2 μ

https://dl.doubtnut.com/l/_xPayApSKgdI0
https://dl.doubtnut.com/l/_misQN8geoiIA


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

A. 

B. 

C. 

D. 

Answer: c.

Watch Video Solution

μ >
√3

2
> μ

3√3

4
μ > √3 μ <

√3

2

μ >
3

4

μ <
3√3

4

μ > √3

μ <
√3

2

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

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

https://dl.doubtnut.com/l/_misQN8geoiIA
https://dl.doubtnut.com/l/_TRtsRwTodfzF


sphere does not come out of the sphere ?

A. 

B. 

C. 

D. 

Answer: c.

Watch Video Solution

tan− 1(2/3)

60∘

90∘

30∘

24. Two identical glass  equiconvex lenses

A. f

B. 

C. 

D. 

(μg = 3/2)

f

2

4f

3

3f

4

https://dl.doubtnut.com/l/_TRtsRwTodfzF
https://dl.doubtnut.com/l/_bNj351Icj60K


Answer: d.

Watch Video Solution

25. An object is kept at a distance of  from a thin lens and the

image formed is real. If the object is kept at a distance of  from the

lens, the image formed is virtual. If the sizes of the images formed are

equal, the focal length of the lens will be

A. 15cm

B. 17cm

C. 21cm

D. 11cm

Answer: d.

Watch Video Solution

16cm

6cm

https://dl.doubtnut.com/l/_bNj351Icj60K
https://dl.doubtnut.com/l/_fpd1dppu5mAq
https://dl.doubtnut.com/l/_ODFwGo9R1sKB


26. Point object O is placed on the principal axis of a convex lens of

focal length 20cm at a distance of 40 cm to the left of it. The diameter

of the lens is 10cm to the right of the lens at a distance h below the

principal axis, then the maximum value of h to see the image will be

A. 0

B. 5cm

C. 2.5cm

D. 10cm

Answer: c.

Watch Video Solution

27. Light of wavelength 500nm traveling with a speed of

 in a certain medium enters another medium of

refractive index  times that of the �rst medium. What are the

wavelength and speed in the second medium?

2.0 × 108ms− 1

5/4

https://dl.doubtnut.com/l/_ODFwGo9R1sKB
https://dl.doubtnut.com/l/_gvXDI2pvT8Rh


A. Wavelength  speed  400 

B. Wavelength  speed  400 

C. Wavelength  speed  500 

D. Wavelength  speed  625 

Answer: a.

Watch Video Solution

(nm) (ms− 1) 1.6 × 108

(nm) (ms− 1) 2.5 × 108

(nm) (ms− 1) 2.5 × 108

(nm) (ms− 1) 1.6 × 108

28. A hollow double concave lens is made of very thin transparent

material. It can be �lled with air or either of two liquids  or  having

refractive indices  and , respectively . The lens will

diverge parallel beam of light if it is �lles with

A. air and placed in air

B. air and immersed in 

C.  and immersed in 

L1 L2

n1 n2 (n2 > n1 > 1)

L1

L1 L2

https://dl.doubtnut.com/l/_gvXDI2pvT8Rh
https://dl.doubtnut.com/l/_E4ytBhLo0dfT


D.  and immersed in 

Answer: d.

Watch Video Solution

L2 L1

29. The velocity of light in a medium is half its velocity in air. If a ray of

light emerges from such a medium into air, the angle of incidenc, at

which it will be totally internally re�ected, is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

15∘

30∘

45∘

60∘

https://dl.doubtnut.com/l/_E4ytBhLo0dfT
https://dl.doubtnut.com/l/_3Yh8pkrNHZfB
https://dl.doubtnut.com/l/_2hdPf8fjEhUq


30. A convex lens of focal length 20cm and a concave lens of focal

length f are mounted coaxially 5cm apart. Parallel beam of light

incident on the convex lens emerges from the concave lens as a

parallel beam. Then, f in cm is

A. 35

B. 25

C. 20

D. 15

Answer: d.

Watch Video Solution

31. An equiconvex lens is made from glass of refractive index 1.5. If the

radius of each surface is changed from 5cm to 6cm, then the power

A. remains unchanged

https://dl.doubtnut.com/l/_2hdPf8fjEhUq
https://dl.doubtnut.com/l/_ymkmT1ufhnAS


B. increases by 3.33D

C. decreases by 3.33D

D. decreases by 5.5D

Answer: c.

Watch Video Solution

32. An object is put at a distance of 5cm from the �rst focus of a convex

lens of focal length 10cm. If a real image is formed, its distance from

the lens will be

A. 15cm

B. 20cm

C. 25cm

D. 30cm

Answer: d.

https://dl.doubtnut.com/l/_ymkmT1ufhnAS
https://dl.doubtnut.com/l/_fUbJZMgAIWnf


Watch Video Solution

33. A luminous object is placed 20 cm from surface of a convex mirror

and a plane mirror is set so that virtual images formed in two mirrors

coincide. If plane mirror is at a distance of 12cm from object. Then focal

length of convex

A. 20cm

B. 15cm

C. 10cm

D. 5cm

Answer: d.

Watch Video Solution

https://dl.doubtnut.com/l/_fUbJZMgAIWnf
https://dl.doubtnut.com/l/_YWHoJubPSiUk


34. Consider the situation shown in �gure. Water  is �lled

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

of 5 cm from the surface of water. Distance of image from the mirror

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

A. 15cm

B. 12.5cm

C. 7.5cm

D. 10cm

(μw = )
4
3

https://dl.doubtnut.com/l/_YYYA4LMug4ns


Answer: b.

Watch Video Solution

35. Refraction takes place at a convex spherical boundary separating

air-glass medium. For the image to be real, the object distance

  

Note Object lying in the glass.

A. greater than three times the radius of curvature of the refracting

surface

B. greater than two times the radius of curvature of the refracting

surface

C. greater than the radius of curvature of the refracting surface

D. independent of the radius of curvature of the refracting surface

Answer: a.

(μg = 3/2)

https://dl.doubtnut.com/l/_YYYA4LMug4ns
https://dl.doubtnut.com/l/_eMwUKSsePf91


Watch Video Solution

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

A. 2.0cm above P

B. 1.5 cm above P

C. 2.0cm below P

D. 1cm above P

https://dl.doubtnut.com/l/_eMwUKSsePf91
https://dl.doubtnut.com/l/_Kzchcg8zUD8v


Answer: d.

Watch Video Solution

37. The refractive index of a prism is 2. this prism can have a maximum

refracting angle of

A. 

B. 

C. 

D. 

Answer: b.

Watch Video Solution

90∘

60∘

45∘

30∘

https://dl.doubtnut.com/l/_Kzchcg8zUD8v
https://dl.doubtnut.com/l/_Fkf6CrYA5i9W


38. One of the refracting surfaces of a prism of angle of  is silvered.

A ray of light incident at an angle of  retraces its path. The

refractive index of the material of prism is

A. 

B. 

C. 

D. 2

Answer: b.

Watch Video Solution

30∘

60∘

√2

√3

3/2

39. Angle of minimum deviation is equal to the angle prism A of an

equilateral glass prism. The angle incidence at which minimum

deviation will be obtained is

A. 60∘

https://dl.doubtnut.com/l/_9QkYiAL8zD9g
https://dl.doubtnut.com/l/_gCE5DvwKagUX


B. 

C. 

D. 

Answer: a.

Watch Video Solution

30∘

45∘

sin− 1(2/3)

40. A plano- convex lens �ts exactly into a plano- concave lens. Their

plane surfaces are parallel to each other. If lenses are made of di�erent

materials of refractive indices  and  and R is the radius of

curvature of the curved curface of the lenses, then the focal length of

the combination is

A. 

B. 

C. 

μ1 μ2

R

μ1 − μ2

2R

μ2 − μ1

R

2(μ1 − μ2)

https://dl.doubtnut.com/l/_gCE5DvwKagUX
https://dl.doubtnut.com/l/_f6ndxOH7VBi3


D. 

Answer: a.

Watch Video Solution

R

2 − (μ1 − μ2)

41. Parallel beam of light is incident on ths syetem of two convex lenses

of focal lengths  and . What should be the

distance between the two lenses so that rays after refraction from

both the lenses pass undeviated 

A. 60cm

B. 30cm

f1 = 20cm f2 = 10cm

https://dl.doubtnut.com/l/_f6ndxOH7VBi3
https://dl.doubtnut.com/l/_yTALhahUTyEj


C. 90cm

D. 40cm

Answer: b.

Watch Video Solution

42. A point object is placed at a diatance of 25 cm from a convex lens of

focal length 20 cm. If a glass slab of thickness t and refractive index 1.5

is inserted between the lens and the object, the image is formed at

in�nity. The thickness t is

A. 10cm

B. 5cm

C. 20cm

D. 15cm

Answer: d.

https://dl.doubtnut.com/l/_yTALhahUTyEj
https://dl.doubtnut.com/l/_me12vhRabQ66


Watch Video Solution

43. 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 cm

from the lens. Then 

A. only one image will be formed by the lens

B. the distance between the two images formed by such a lens is

6mm

C. the distance between the images is 4mm

D. the distance between the images is 2mm

https://dl.doubtnut.com/l/_me12vhRabQ66
https://dl.doubtnut.com/l/_Iha9dgV1u5yD


Answer: a.

Watch Video Solution

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

increases linearly from top to bottom. Which of the following

represents the path of a ray of light inside the liquid ?

A. 

B. 

C. 

D. 

https://dl.doubtnut.com/l/_Iha9dgV1u5yD
https://dl.doubtnut.com/l/_QfJI9SaTmKiP


Answer: a.

Watch Video Solution

45. A lens forms a virtual, diminished image of an object placed at 2m

from it. The size of image is half of the object. Which one of the

following statements is correct regarding the nature and focal length

of the lens?

A. Concave, 

B. Convex, 

C. Concave, 

D. Convex, 

Answer: c.

Watch Video Solution

|f| = 1m

|f| = 1m

|f| = 2m

|f| = 2m

https://dl.doubtnut.com/l/_QfJI9SaTmKiP
https://dl.doubtnut.com/l/_pj44z2neoaF0
https://dl.doubtnut.com/l/_v6hN8ilXWNTQ


46. Two convex lenses placed in contact form the image of a distant

object at P. If the lens B is moved to the right, the image will 

A. move to the left

B. move to the right

C. remain at P

D. move either to the left or right, depending upon focal lengths of

the lenses.

https://dl.doubtnut.com/l/_v6hN8ilXWNTQ


Answer: b.

Watch Video Solution

47. An equiconvex lens in cut into two halves along (i) XOX' f,f',f'' be the

focal lengths of the complete lens, of each half in case (i) and of each

half in case (ii) respectively.

  

Choose the correct statement from the following

https://dl.doubtnut.com/l/_v6hN8ilXWNTQ
https://dl.doubtnut.com/l/_om1dP4ojowaw


A. 

B. 

C. 

D. 

Answer: a.

Watch Video Solution

f ′ = f, f ' ' = 2f

f ′ = 2f, f ' ' = f

f ′ = f, f ' ' = f

f ′ = 2f, f ' ' = 2f

48. A spherical mirror forms an image of magni�cation3. The object

distance, if focal length of mirror is 24cm, may be

A. 32cm, 24cm

B. 32cm, 16cm

C. 32cm only

D. 16cm only

https://dl.doubtnut.com/l/_om1dP4ojowaw
https://dl.doubtnut.com/l/_ajcwejRQLMxP


Answer: b.

Watch Video Solution

49. The critical angle of light from medium A to medium B is . The

speed of light in medium A is v. the speed of light in medium B is

A. v cos

B. 

C. vsin

D. 

Answer: d.

Watch Video Solution

θ

θ

v/cos θ

θ

v/sin θ

https://dl.doubtnut.com/l/_ajcwejRQLMxP
https://dl.doubtnut.com/l/_J8pG1Bd8ZIzI


50. An object 15cm high is placed 10cm from the optical center of a thin

lens. Its image is formed 25cm from the optical center on the same side

of the lens as the object

A. 2.5cm

B. 0.2cm

C. 16.7cm

D. 37.5cm

Answer: d.

Watch Video Solution

51. a convex lens of power  dioptre is placed in contact with a

concave lens of power  dioptre. What will be the nature and focal

length of this combination?

A. Concave, 25cm

+6

−4

https://dl.doubtnut.com/l/_YLkG7ghpyYba
https://dl.doubtnut.com/l/_BYOuIEGPG3yP


B. Convex, 50cm

C. Concave, 20cm

D. Convex, 100cm

Answer: b.

Watch Video Solution

52. A convex lens of focal length 1.0 m and a concave lens of focal

length 0.25 m are 0.75 m apart. A parallel beam of light is incident in

the convex lens. The beam emerging after refraction from both lenses

is

A. parallell to the principal axis

B. convergent

C. divergent

D. none of the above

https://dl.doubtnut.com/l/_BYOuIEGPG3yP
https://dl.doubtnut.com/l/_NkMjVV7zX7Vd


Answer: a.

Watch Video Solution

53. A convex lens A of focal length 20cm and a concave lens G of focal

length 5cm are kept along the same axis with the distance d between

them. If a parallel beam of light falling on A leaves B as a parallel beam,

then distance d in cm will be

A. 25

B. 15

C. 30

D. 50

Answer: b.

Watch Video Solution

https://dl.doubtnut.com/l/_NkMjVV7zX7Vd
https://dl.doubtnut.com/l/_XqjsE6pewkIS
https://dl.doubtnut.com/l/_jINeq4gs2If7


54. A convex lens forms an image of an object placed 20cm away from

it at a distance of 20cm on the other side of the lens. If the object is

moves 5cm toward the lens, the image will be

A. 5cm toward the lens

B. 5cm away from the lens

C. 10cm toward the lens

D. 10cm away from the lens

Answer: d.

Watch Video Solution

55. With a concave mirrorr, an object is placed at a distance  from

the principal focus, on the principal axis. The image is formed at a

distance  from the principal focus. The focal length of the mirrorr is

A. 

x1

x2

x1x2

https://dl.doubtnut.com/l/_jINeq4gs2If7
https://dl.doubtnut.com/l/_CpcDRQIlEO1j


B. 

C. 

D. 

Answer: d.

Watch Video Solution

(x1 + x2) /2

√x1 /x2

√x1x2

56. A concave mirror is placed on a horizontal table with its axis

directed vertically upward. Let O be the pole of the mirror C its center

of curvature and F is the focus. A point object is placed at C. It has a

real image, also located at C. If the mirror is now �lled with water, the

image will be

A. real and will remain at C

B. real and located at a point between C and 

C. virtual and located at a point between C and O

∞

https://dl.doubtnut.com/l/_CpcDRQIlEO1j
https://dl.doubtnut.com/l/_7BISbnRT5Um8


D. real and located at a point between C and O

Answer: d.

Watch Video Solution

57. A plane mirror is made of glass slab ( ) 2.5 cm thick and

silvered on back. A point object is placed 5 cm in front of the unsilvered

face of the mirror. What will be the position of �nal image ?

A. 9cm

B. 11cm

C. 12cm

D. 13cm

Answer: d.

Watch Video Solution

μg = 1.5

https://dl.doubtnut.com/l/_7BISbnRT5Um8
https://dl.doubtnut.com/l/_duvSIPqTPueU
https://dl.doubtnut.com/l/_nNlspSw0W1uJ


58. 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 

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. 

A. 

B. d

C. 2d

d/2

d/2

https://dl.doubtnut.com/l/_nNlspSw0W1uJ


D. 3d

Answer: a.

Watch Video Solution

59. An object is object at a distance of 25cm from the pole of a convex

mirror and a plane mirror is set at a distance 5 cm from convex mirror

so that the virtual images formed by the two mirrors do not have any

parallax. The focal length of the convex mirror is

A. 37.5cm

B. 

C. 

D. 

Answer: a.

Watch Video Solution

−7.5cm

−37.5cm

+7.5cm

https://dl.doubtnut.com/l/_nNlspSw0W1uJ
https://dl.doubtnut.com/l/_DVIW5sAZ58Uy


60. When an object is kept at a distance of 30 cm from a concave

mirror, the image is formed at a distance of 10 cm from the mirror. If

the object is moved with a speed of  , the speed ( in )

with which image moves at that instant is __________ .

A. 

B. 

C. 

D. 

Answer: b.

Watch Video Solution

9cms− 1 cms− 1

0.1ms− 1

1ms− 1

3ms− 1

9ms− 1

61. A convex mirror of radius of curvature 1.6m has an object placed at a

distance of 1m from it. The image is formed at a distance of

https://dl.doubtnut.com/l/_DVIW5sAZ58Uy
https://dl.doubtnut.com/l/_yT6hlajA5u64
https://dl.doubtnut.com/l/_LhFYHb7AjXX5


A.  in fron of the mirror

B.  behind the mirror

C.  m in front of the mirror

D.  behind the mirror

Answer: d.

Watch Video Solution

8/13m

8/13m

4/9

4/9m

62. In the above question, the magni�cation is

A. 

B. 

C. 

D. 

Answer: a.

4/9

−4/9

9/4

8/13

https://dl.doubtnut.com/l/_LhFYHb7AjXX5
https://dl.doubtnut.com/l/_35FAN7GyCVQR


Watch Video Solution

63. A convex and a concave mirror of radii 10 cm are placed facing each

other and 15 cm apart. An object is placed exactly between them. If the

re�ection �rst takes place in concave and then in convex mirror the

position of the �nal image will be

A. on the pole of the convex mirror

B. on the pole of the concave mirror

C. at a distance of 10cm from the convex mirror

D. at a distance of 5cm from the concave mirror

Answer: a.

Watch Video Solution

64. A piece of wire bent into an L shape with upright and horizontal

portion of equal lengths 10 cm each is placed with the horizontal

https://dl.doubtnut.com/l/_35FAN7GyCVQR
https://dl.doubtnut.com/l/_xbNHSVGKQvyi
https://dl.doubtnut.com/l/_Jp5glUMEBpyr


portion along the axis of the concave mirror towards pole of mirror

whose radius of curvature is 10 cm. If the bend is 20 cm from the pole

of the mirror, then the ratio of the lengths of the images of the upright

and horizontal portion of the wire is

A. 

B. 

C. 

D. 

Answer: b.

Watch Video Solution

1: 2

3: 1

1: 3

2: 1

65. The image of an object placed on the principal axis of a concave

mirror of focal length 12 cm is formed at a point which is 10cm more

distance form the mirror than the object. The magni�cation of the

image is

https://dl.doubtnut.com/l/_Jp5glUMEBpyr
https://dl.doubtnut.com/l/_lwKMnjCidR78


A. 

B. 2.5

C. 2

D. 

Answer: d.

Watch Video Solution

8/3

−1.5

66. A clear transparent glass sphere  of radius R is immersed

in a liquid of refractive index 1.25. A parallel beam of light incident on it

will converge to a point. The distance of this point from the center will

be

A. 

B. 

C. 

(μ = 1.5)

−3R

+3R

−R

https://dl.doubtnut.com/l/_lwKMnjCidR78
https://dl.doubtnut.com/l/_65qgWR86NjYl


D. 

Answer: b.

Watch Video Solution

+R

67. If a ray of light in a denser medium strikes a rarer medium at an

angle of incidence i, the angles of re�ection and refraction are

respectively, r and r' If the re�ected and refraction rays are at right

angles to each other, the critical angle for the given pair of media is

A. 

B. 

C. 

D. 

Answer: c.

Watch Video Solution

tan− 1(sin i)

sin− 1(sin r)

sin− 1(tan i)

sin− 1(tan r)

https://dl.doubtnut.com/l/_65qgWR86NjYl
https://dl.doubtnut.com/l/_L6tHiOnKoAgt


68. 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 the glass-air surface. At what

angle will the ray of light emerges into water at glass-water surface?

A. 

B. 

C. 

D. 

Answer: c.

Watch Video Solution

(μg = 3/2)

θC.

(μw = 4/3)

60∘

45∘

90∘

180∘

69. A ray of light enters a rectangular glass slab of refractive index 

at an angle of incidence . It travels a distance of 5cm inside the slab

√3

60∘

https://dl.doubtnut.com/l/_L6tHiOnKoAgt
https://dl.doubtnut.com/l/_d8uQOjj7O5r2
https://dl.doubtnut.com/l/_6loFhAb1uZAK


and emerges out of the slab. The perpendicular distance between the

incident and the emergent rays is

A. 

B. 

C. 

D. 5cm

Answer: b.

Watch Video Solution

5√3cm

cm
5

2

5√3/2cm

70. A ray of monochromatic light is incident on the refracting face of a

prism (angle  . It passes through the prism and is incident on the

other face at the critical angle. If the refractive index of the prism is 

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

A. 

75∘ 0

√2

15∘

https://dl.doubtnut.com/l/_6loFhAb1uZAK
https://dl.doubtnut.com/l/_tzJilTZUr37O


B. 

C. 

D. 

Answer: c.

Watch Video Solution

30∘

45∘

60∘

71. An object is placed at a distance of 15 cm from a convex lens of focal

length 10 cm. On the other side of the lens, a convex mirror is placed at

its focus such that the image formed by the combination coincides

with the object itself. The focal length of the convex mirror is 

A. 20cm

B. 10cm

C. 15cm

https://dl.doubtnut.com/l/_tzJilTZUr37O
https://dl.doubtnut.com/l/_7stK7uCbYnUr


D. 30cm

Answer: b.

Watch Video Solution

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

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

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

maximum refractive index of the liquid is 

A. 1.4

B. 1.3

60∘ 30∘

https://dl.doubtnut.com/l/_7stK7uCbYnUr
https://dl.doubtnut.com/l/_76k4nN1BUa11


C. 1.2

D. 1.6

Answer: b.

Watch Video Solution

73. The lateral magni�cation of the lens with an object located at two

di�erent position  and  are  and  , respectively. Then the

focal length of the lens is

A. 

B. 

C. 

D. 

Answer: d.

Watch Video Solution

u1 u2 m1 m2

f = √m1m2(μ2 − μ1)

f = √m1m2(u2 − u1)

(u2 − u1)

√m1m2

(u2 − u1)

(m2) − 1 − (m1) − 1

https://dl.doubtnut.com/l/_76k4nN1BUa11
https://dl.doubtnut.com/l/_BSuViagoyvwG


74. A parallel beam of light falls axially on a thin converging lens of

focal length 20cm. The emergent light falls on a screen placed 30cm

beyond the lens. An opaque plate with a triangular aperture, side 1 cm,

is in contact with the lens 

Which one of the following diagrams best shows to appearance of the

patch of light seen on the screen? 

A. 

https://dl.doubtnut.com/l/_BSuViagoyvwG
https://dl.doubtnut.com/l/_zhf6AKf5pxyY


B. 

C. 

D. 

Answer: d.

Watch Video Solution

https://dl.doubtnut.com/l/_zhf6AKf5pxyY


75. A liquid of refractive index 1.6 is contained in the cavity of a glass

specimen of refractive index 1.5 as shown in �gure. If each of the curve

surface has a radius of curvature of 0.20m, the arrangement obehaves

as a 

A. converging lens of focal length 0.25m

B. diverging lens of focal length 0.25m

C. diverging lens of focal length 0.17m

https://dl.doubtnut.com/l/_zhf6AKf5pxyY
https://dl.doubtnut.com/l/_iTZuShq2Nha2


D. converging lens of focal length 0.72m

Answer: b.

Watch Video Solution

76. Figure(a) shows two plano-convex lenses in contact as shown. The

combination has focal length 24cm. Figure (b) shows the same with a

liquid introduced between them. If refractive index of glass of the

lenses is 1.50 and that of the liquid is 1.60, the focal length of system in

https://dl.doubtnut.com/l/_iTZuShq2Nha2
https://dl.doubtnut.com/l/_ygNnTasHOdvd


�gure (b) will be 

A. 

B. 120cm

C. 

D. 

Answer: a.

Watch Video Solution

−120cm

−24cm

24cm

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


Watch Video Solution

77. In a slide show programme, the image on the screen has an area

900times that of the slide. If the distance between the slide and the

screen is x times the distance between the slide and the projector lens,

then

A. 

B. 

C. 

D. 

Answer: b.

Watch Video Solution

x = 30

x = 31

x = 500

x = 1/30

78. A prism having refractive index 1.414 and refracting angle  has

one of the refracting surfaces silvered. A beam of light incident on the

30∘

https://dl.doubtnut.com/l/_ygNnTasHOdvd
https://dl.doubtnut.com/l/_aid5N3Wiz38C
https://dl.doubtnut.com/l/_h4oLPFd8jzcH


other refracting surface will retrace its path, if the angle of incidence is

A. 0

B. 

C. 

D. 

Answer: c.

Watch Video Solution

π/6

π/4

π/3

79. In a lake, a �sh rising vertically to the surface of water uniformly at

the rate of 3 m/s, observes a bird diving vertically towards the water at

the rate of 9 m/s. The actual velocity of the dive of the bird is (given,

refractive index of water =4/3)

A. 

B. 

4.5ms− 1

5.4ms− 1

https://dl.doubtnut.com/l/_h4oLPFd8jzcH
https://dl.doubtnut.com/l/_YsxecUeHAAt6


C. 

D. 

Answer: A

Watch Video Solution

3.0ms− 1

3.4ms− 1

80. A concave lens with unequal radii of curvature made of glass

 has a focal length of 40cm. If it is immersed in a liquid of

refractive index , then

A. it behaves like a convex lens of 80cm focal length

B. it behaves like a convex lens of 20cm focal length

C. its focal length becomes 60cm

D. nothing can be said

Answer: a.

Watch Video Solution

(μg = 1.5)

μ1 = 2

https://dl.doubtnut.com/l/_YsxecUeHAAt6
https://dl.doubtnut.com/l/_taCVDM0rktGL


81. The refractive index of material of a prism of angles , , and 

 is 1.5. The path of the ray of light incident normally on the

hypotenuse side shown in

A. 

B. 

C. 

D. 

Answer: a.

45∘ −45∘

−90∘

https://dl.doubtnut.com/l/_taCVDM0rktGL
https://dl.doubtnut.com/l/_wM26kDGYgD0U


Watch Video Solution

82. An object is placed 1m in front of the curved surface of a plano-

convex lens whose plane surface is silvered. A real image is formed in

front of the lens at a distance of 120cm. Then, the focal length of the

lens is

A. 100cm

B. 120cm

C. 109.1cm

D. 110.0cm

Answer: c.

Watch Video Solution

https://dl.doubtnut.com/l/_wM26kDGYgD0U
https://dl.doubtnut.com/l/_gcd2Q1cbMSwm


83. The apparent thickness of a thick plano-convex lens is measured

once with the plane face upward and then with the convex face

upward. The value will be

A. more in the �rest case

B. same in the two cases

C. more in the second case

D. any of the above depending on the value of its actual thickness

Answer: c.

Watch Video Solution

84. An object is placed in front of a convex mirror at a distance of

50cm. A plane mirror is introduced covering the lower half of the

convex mirror. If the distance between the object and the plane mirror

is 30cm, it is found that there is no parallax between the images

https://dl.doubtnut.com/l/_mEiufF5wLX75
https://dl.doubtnut.com/l/_HEFQVTSbc5SG


formed by the two mirrors. What is the radius of curvature of the

convex mirror?

A. 25cm

B. 7cm

C. 18cm

D. 27cm

Answer: a.

Watch Video Solution

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

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

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

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

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

convex mirror.

https://dl.doubtnut.com/l/_HEFQVTSbc5SG
https://dl.doubtnut.com/l/_QL4Tl0sQiX1P


A. 12cm behind convex mirror, real

B. 9cm behind convex mirror, real

C. 6cm behind convex mirror, virtual

D. 3cm behind convex mirror, virtual

Answer: c.

Watch Video Solution

86. A U-shaped wire is placed before a concave having radius of

curvature 20 cm as shown (18-E1). Find the total length of the image.

A. 2cm

https://dl.doubtnut.com/l/_QL4Tl0sQiX1P
https://dl.doubtnut.com/l/_09rPuQfnwFSm


B. 10cm

C. 8cm

D. 14cm

Answer: b.

Watch Video Solution

87. An object ABED is placed in front of a concave mirror beyond the

center of curvature C as shown in �gure., State the shape of the image. 

A. |mAB| < 1 and |mED| < 1

https://dl.doubtnut.com/l/_09rPuQfnwFSm
https://dl.doubtnut.com/l/_rCCOknIk0wmH


B. 

C. 

D. 

Answer: a.

Watch Video Solution

|mAB| > 1 and |mED| < 1

|mAB| < 1 and |mED| > 1

|mAB| > 1 and |mED| > 1

88. A gun of mass M �res a bullet of mass m with a horizontal speed V.

The gun is �tted with a concave mirror of focal length f facing towards

the receding bullet. Find the speed of separation of the bullet and the

image just after the gun was �red.

A. 

B. 

C. 

D. 

(1 + )v0
m2

m1

2(1 − )v0
m2

m1

2(1 + )v0
2m2

m1

2(1 + )v0
m2

m1

https://dl.doubtnut.com/l/_rCCOknIk0wmH
https://dl.doubtnut.com/l/_zegzwF9yEM79


Answer: D

Watch Video Solution

89. 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.

A. 6cm from 

B. 15 cm from 

C. 10 cm from 

D. 12 cm from 

Answer: a.

Watch Video Solution

24cm.

9cm,

S1

S1

S1

S1

https://dl.doubtnut.com/l/_zegzwF9yEM79
https://dl.doubtnut.com/l/_orxGMJpzSY4x


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

material have equal radii of curvature . The lenses are put

close together and immersed in water . The focal length of

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

of the two lenses is

A. 

B. 

C. 

D. 

Answer: c.

Watch Video Solution

R = 15cm

(μw = )
4
3

1/2

1/4

1/3

3/4

91. A glass sphere of radius  is kept inside water. A ponit

object O is placed at  from A as shown in �gure. Find the position

R = 10cm

20cm

https://dl.doubtnut.com/l/_SwEAHTHv29zz
https://dl.doubtnut.com/l/_WyMi4eLCvEXv


and nature of the image when seen from other side of the sphere. Also

draw the ray diagram. Given,  and   

A. 200cm, virtual

B. 100cm, real

C. 100cm, virtual

D. 300cm , virtual

Answer: c.

Watch Video Solution

μg = 3/2 μw = 4/3

https://dl.doubtnut.com/l/_WyMi4eLCvEXv


92. A spherical convex surface separates object and image space of

refractive index  If radius of curvature of the surface is 

 �nd its power.

A. 3.4D

B. 2.5D

C. 25D

D. 1.5D

Answer: b.

Watch Video Solution

1.0 and .
4
3

10cm,

93. A tranparent sphere of radius 20cm and refractive index 1.6 is �xed

in a hole of the partition separating the two media: A(refractive index

 and B ( refractive index . A luminous point object

is placed 120cm from the surface of the sphere iin medium A. it is

n1 = 1.2) n3 = 1.7)

https://dl.doubtnut.com/l/_SsHaV05LVNfX
https://dl.doubtnut.com/l/_bofalTqEHXpj


viewed from D in medium B in a direction normal to the sphere. Find

the position of the image formed by the rays, from point N. 

A. 304cm, left side of N

B. 175 cm, right side of N

C. 204 cm, right side of N

D. 220cm, left side of N

Answer: C

Watch Video Solution

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


94. A cubical block of glass, refractive index 1.5, has a spherical cavity of

radius  inside it as shown in �gure . A luminous point object O

is at a distance of 18cm from the cube. What is the apparent position

of O as seen from A? 

A. 17cm, left of 

B. 25cm, right of 

C. 13cm, left of 

D. 10cm, right of 

r = 9cm

S4

S4

S4

S4

https://dl.doubtnut.com/l/_ELSYvOCgL5Zr


Answer: a.

Watch Video Solution

95. A glass sphere, refractive index  and radius 10 cm, has a spherical

cavity of radius 5 cm concentric with it. A narrow beam of parallel light

is direccted into the sphere. Locate the �nal image. 

A. 25cm left of , virtual

1.5

S4

https://dl.doubtnut.com/l/_ELSYvOCgL5Zr
https://dl.doubtnut.com/l/_DokrLsbzFvTZ


B. 25 cm right of  , real

C. 15 cm left of , virtual

D. 20cm right of , virtual

Answer: a.

Watch Video Solution

S4

S4

S4

96. A luminous object and a screen are at a �xed distance D apart. A

converging lens of focal length f is placed between the object and

screen. A real image of the object in formed on the screen for two lens

positins if they are separated by a distance d equal to

A. 

B. 

C. 

D. 

√D(D + 4F )

√D(D − 4F )

√2D(D − 4F )

√D2 + 4F

https://dl.doubtnut.com/l/_DokrLsbzFvTZ
https://dl.doubtnut.com/l/_p50dKpOTNSb0


Answer: b.

Watch Video Solution

97. For the same statement as above, the ration of the two image sizes

for these two positions of the lens is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

[ ]
2

D − d

D + d

[ ]
2

D + d

D − d

[ ]
2

D − 2d

D + 2d

[ ]
2

D + 2d

D − 2d

https://dl.doubtnut.com/l/_p50dKpOTNSb0
https://dl.doubtnut.com/l/_JYcHCV300szH


98. For statement of question 118, if the heights of the two images are

 and  , respectively,then the height of the object (h) is

A. 

B. 

C. 

D. 

Answer: c.

Watch Video Solution

h1 h2

h1 + h2

h1h2

√h1h2

h1 /h2

99. The focal length of the lens used in question 118 is

A. 

B. 

C. 

D2 + d2

2D

D2 − d2

4D

D2 − d2

2D

https://dl.doubtnut.com/l/_2ce9f844zxme
https://dl.doubtnut.com/l/_JmWd0okzP6II


D. 

Answer: b.

Watch Video Solution

D2 + d2

d

100. In question 118, if  and  are the magni�cations for two

positions of the lens, then

A. 

B. 

C. 

D. 

Answer: d.

Watch Video Solution

m1 m2

f =
d

m1 + m2

f =
2d

m1 + m2

f =
3d

m1 − m2

f =
d

m1 − m2

https://dl.doubtnut.com/l/_JmWd0okzP6II
https://dl.doubtnut.com/l/_DiHy64m9EFny


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

the refractive indiecs so the at the lens is diverging? 

A. 

B. 

C. 

D. None of these

Answer: b.

Watch Video Solution

μ2

2μ3 < μ1 + μ2

2μ3 > μ1 + μ2

μ3 > 2(μ1 − μ2)

https://dl.doubtnut.com/l/_qs8GOGnnq5Qs


102. The image produced by a concave mirror is one-quarter the size of

object. If the object is moved 5cm closer to the mirror, the image will

only be half the size of the object. The focal length of mirror is

A. 

B. 

C. 

D. 

Answer: b.

Watch Video Solution

f = 5.0cm

f = 2.5cm

f = 7.5cm

f = 10cm

103. Light traveling trhought three transparent substances follows the

path shown in �gure. Arrange the indices of refraction in order from

smallest to largest. Not the total internal re�ection does occur on the

https://dl.doubtnut.com/l/_GoMf0gemwWuS
https://dl.doubtnut.com/l/_q6q9GkUZJ5hc


bottom surface of medium 2. 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

n1 < n2 < n3

n2 < n1 < n3

n1 < n3 < n2

n3 < n1 < n2

https://dl.doubtnut.com/l/_q6q9GkUZJ5hc


104. A linear object AB is placed along the axis of a concave mirror. This

object is moving towards the mirror with speed U. The speed of the

image of the point A is 4U and the speed of the image of B is alSO 4U

btu in opposite direction. If the center of the line AB is at a distance L

from the mirror then �nd out the length of the object. 

A. 

B. 

C. L

D. None of these

3L/2

5L/3

https://dl.doubtnut.com/l/_p6ZG0GoazrcC


Answer: c.

Watch Video Solution

105. A mango tree is at the bank of a river and one of the branch of

tree extends over the river. A tortoise lives in the river. A mango falls

just ono the tortoise. The acceleration of the mango falling from tree

as it appears to the tortoise is (refractive index of water is  and the

tortoise is stationary)

A. g

B. 

C. 

D. none of these

Answer: c.

Watch Video Solution

4/3

3g/4

4g/3

https://dl.doubtnut.com/l/_p6ZG0GoazrcC
https://dl.doubtnut.com/l/_aSryYmM2OALm


106. In the �gure ABC is the cross-section of a right angled prism and

BCDE is the cross-section of a glass slab. The value of theta so that

light incident normally on the face AB does not cross the face BC is

  

A. 

B. 

C. 

D. 

Answer: b.

Watch Video Solution

(Given sin− 1 3/5 = 37∘ )

θ ≤ 37∘

θ < 37∘

θ ≤ 53∘

θ < 53∘

107. A bird is �ying up at an angle  with the horizontal. A

�sh in a pond looks at that bird when it is vertically above the �sh. The

sin− 1(3/5)

https://dl.doubtnut.com/l/_dtgDNSV1cOoC
https://dl.doubtnut.com/l/_bFzalvtzkTVa


angle at which the bird appears to �y (to the �sh) is 

A. 

B. 

C. 

D. 

Answer: c.

Watch Video Solution

[μw = 4/3]

sin− 1(3/5)

sin− 1(4/5)

45∘

sin− 1(9/16)

108. A point object 'O' is at the center of curvature of a concave mirror.

The mirror starts to move at a speed u, in a direction perpendicular to

the principal axis. Then, the initial velocity of the image is

A. 2u, in the direction opposite to theat of mirror's velocity

B. 2u, in the direction same as that of mirror's velocity

C. zero

https://dl.doubtnut.com/l/_bFzalvtzkTVa
https://dl.doubtnut.com/l/_uGIO4VoQY7Og


D. u, in the direction same as that of mirror's velocity

Answer: b.

Watch Video Solution

109. Refractive index of a prism is  and the angle of prism is .

The minimum angle of incidence of a ray that will be transmitted

through the prism is

A. 

B. 

C. 

D. 

Answer: a.

Watch Video Solution

√7/3 60∘

30∘

45∘

15∘

50∘

https://dl.doubtnut.com/l/_uGIO4VoQY7Og
https://dl.doubtnut.com/l/_xbu3jk8WXrng
https://dl.doubtnut.com/l/_oleX24H3Koep


110. For a prism kept in air, it is found that for an angle of incidence

 , the angle of refraction 'A', angle of deviation , and angle of

emergence 'e' become equal. The minimum angle of incidence of a ray

that will be transmitted through the prism is

A. 1.73

B. 1.15

C. 1.5

D. 1.33

Answer: a.

Watch Video Solution

60∘ δ

111. A transparent cylinder has its right half polished so as to act as a

mirror. A paraxial light ray inciden from left, that is parallel to the

principal to the incident ray as shown. The refractive index n of the

https://dl.doubtnut.com/l/_oleX24H3Koep
https://dl.doubtnut.com/l/_xctRhS76s6Dg


material of the cylinder is 

A. 1.2

B. 1.5

C. 1.8

D. 

Answer: d.

Watch Video Solution

2.0

https://dl.doubtnut.com/l/_xctRhS76s6Dg
https://dl.doubtnut.com/l/_ShwH1OsDQ8az


112. In the given �gure a plano-concave lens is placed on a paper on

which a �ower is drawn. How far above its actual position does the

�ower appear to be ? 

A. 10cm

B. 15cm

C. 50cm

D. None of these

Answer: a.

Watch Video Solution

https://dl.doubtnut.com/l/_ShwH1OsDQ8az
https://dl.doubtnut.com/l/_QrlowJzwD6P8


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

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

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

A. 3 diopter

B. 5 diopter

C. 2 diopter

D. 9 diopter

Answer: b.

Watch Video Solution

114. In a thick glass slab of thicknes l, and refractive index , a cuboidal

cavity of thickness 'm' is carved as shown in �gure, and is �lled with a

liquid of  The ratio , so that shift produced by

this slab is zero when an observer A observes an object B with paraxial

n1

R. I. n2(n1 > n2). l/m

https://dl.doubtnut.com/l/_QrlowJzwD6P8
https://dl.doubtnut.com/l/_Dchf2npAd3SU


rays is 

A. 

B. 

C. 

D. 

Answer: b.

Watch Video Solution

n1 − n2

n2 − n1

n1 − n2

n2(n1 − 1)

n1 − n2

n1 − 1

n1 − n2

n1(n2 −1)

https://dl.doubtnut.com/l/_Dchf2npAd3SU
https://dl.doubtnut.com/l/_hDICFw5A6vNn


115. In Figure, a point object O is placed in air. A spherical boundary

separates two media. Ab is the principall axis. The refractive index

above AB is 1.6 and below AB is 2.0. The separation between the images

formed due to refraction at a the spherical surface is (assume the

radius of curvature (R) to be 1 unit) 

A. 12m

B. 20m

C. 14m

D. 10m

Answer: a.

https://dl.doubtnut.com/l/_hDICFw5A6vNn


Watch Video Solution

116. A square ABCD of side 1mm is kept at distance 15 cm infront of the

concave mirror as shown in the �gure. The focal length of the mirror is

10 cm. The length of the perimeter of its image will be approximately 

A. 8mm

B. 2mm

C. 12mm

D. 6mm

Answer: c.

Watch Video Solution

https://dl.doubtnut.com/l/_hDICFw5A6vNn
https://dl.doubtnut.com/l/_OJVHPHitTcAG


117. A point object is kept in front of a plane mirror. The plane mirror is

doing SHM of ampliture 2cm. The plane mirror moves along the x-axis

which is normal to the mirror. The amplitude of the mirror is such that

the object is always in front of the mirror. The amplitude of SHM of the

image is

A. 0

B. 2cm

C. 4cm

D. 1cm

Answer: c.

View Text Solution

118. In Figure, �nd the total magni�cation after two successive

re�ections �rst ono  and then on . M1 M2

https://dl.doubtnut.com/l/_q6lwz4UAH54D
https://dl.doubtnut.com/l/_mlGEIG77i2hY


A. 

B. 

C. 

D. 

Answer: c.

View Text Solution

+1

−2

+2

−1

https://dl.doubtnut.com/l/_mlGEIG77i2hY


119. A partical revolves in clockwise direction (as seen from point A) in a

circle C of radius 1 cm and completes one revolution in 2 sec. The axis

of the circle and the principal axis of the mirror M coincides, call it AB.

The radius of curvature of the mirror of 20cm. Then, the direction of

revolution (as seen from A) of the image of the partical and its speed is

A. clockwise, 1.57cm

B. clockwise, 

C. anticlockwise, 

D. anticlockwise, 

s− 1

3.14cms− 1

1.57cms− 1

3.14cms− 1

https://dl.doubtnut.com/l/_z0wVxNHR8avr


Answer: a.

Watch Video Solution

120. The given lens is broken into four parts rearranged as shown. If

the initial focal length is f, then after rearrangement the equivalent

focal length is 

A. f

B. f /2

https://dl.doubtnut.com/l/_z0wVxNHR8avr
https://dl.doubtnut.com/l/_rRYouF7Znlbl


C. 

D. 

Answer: b.

Watch Video Solution

f /4

4f

121. Let r and  denote the angles iniside an equilateral prism, as

usual, in degrees. Consider that during some time interval from 

to  varies with time as . During this time, r will

r ′

t = 0

t = t, r ′ r ′ = 10 + t2

https://dl.doubtnut.com/l/_rRYouF7Znlbl
https://dl.doubtnut.com/l/_DIoLRJTJqBuQ


vary as (assume that r and  are in degree)  

A. 

B. 

C. 

D. 

Answer: a.

Watch Video Solution

r ′

50 − t2

50 + t2

60 − t2

60 + t2

https://dl.doubtnut.com/l/_DIoLRJTJqBuQ
https://dl.doubtnut.com/l/_hG3eAG5GyIfR


122. For a prism kept in air, it is found that for an angle of incidence

, the angle of refraction A, angle of deviation  and anble of

emergence e become equal. Then, the refractive index of the prism is

A. 1.73

B. 1.15

C. 1.5

D. 1.33

Answer: a.

Watch Video Solution

60∘ δ

https://dl.doubtnut.com/l/_hG3eAG5GyIfR


123. Choose the correct mirror image of 

A. 

https://dl.doubtnut.com/l/_F5aHjoLjxRKL


B. 

C. 

D. 

Answer: c.

Watch Video Solution

https://dl.doubtnut.com/l/_F5aHjoLjxRKL


124. An object is approaching a �xed plane mirror with velocity 

making an angle of  with the normal. The speed of image w.r.t. the

mirror is

A. 

B. 

C. 

D. 

Answer: a.

Watch Video Solution

5ms− 1

45∘

5ms− 1

5/√2ms− 1

5√2ms− 1

10ms− 1

125. A point source of light S is placed in front of a perfectly re�ecting

mirror as shown in Figure.  is a screen. The intensity at the center of

screen is found to be I. 

If the mirror is removed, then the intensity at the center of screen

Σ

https://dl.doubtnut.com/l/_ri52r5I1udbz
https://dl.doubtnut.com/l/_xbvzUhKR0bpd


would be 

A. 

B. 

C. 

D. 

Answer: c.

Watch Video Solution

I

10I /9

9I /10

2I

https://dl.doubtnut.com/l/_xbvzUhKR0bpd
https://dl.doubtnut.com/l/_D4O3QIzU1m11


126. A point source of light is placed in front of a plane mirror as shown

in Figure. 

Determine the length of re�ected path of light on the screen  

A. 

B. 

C. 

D. 

Σ

L

2L

3L/2

L/2

https://dl.doubtnut.com/l/_D4O3QIzU1m11


Answer: C

Watch Video Solution

127. A concave refractive surface of a medium having refractive index 

produces a real image of an object (located outside the medium)

irrespective of its location. Choose the correct option from the

following.

A. Always

B. May be if refractive index of surrounding medium is greater than

C. May be if refractive index of surrounding medium is less than 

D. None of the above

Answer: D

Watch Video Solution

μ

μ

μ

https://dl.doubtnut.com/l/_D4O3QIzU1m11
https://dl.doubtnut.com/l/_gZuaXQvgXujf


128. A convex spherical refracting surface with radius R separates a

medium having refractive index  from air. As an object is moved

towards the surface from far away from the surface along the principle

axis, its image

A. changes from real to virtual when it is at a distance R from the

surface

B. changes from virtual to real when it is at a distance R from the

surface

C. changes from real to virtual when it is at a distance  from

the surface

D. changes from virtual to real when it is at a distance  from

the surface

Answer: c.

Watch Video Solution

5/2

2R/3

2R/3

https://dl.doubtnut.com/l/_gZuaXQvgXujf
https://dl.doubtnut.com/l/_YXyM8wrVdFIQ


129. A concave spherical refractive surface with radius R separates a

medium of refractive index  from air. As an object is approaching

the surface from far away from the surface along the central axis, its

image

A. always remains real

B. always remains virtual

C. changes from real to virtual at a distance  from the surface

D. changes from virtual to real at a distance  from the surface

Answer: b.

Watch Video Solution

5/2

2R/3

2R/3

130. Two lenses shown in �gure. Are illuminated by a beam of parallel

light from the left. Lens B is then moved slowly toward lens A. the beam

https://dl.doubtnut.com/l/_YXyM8wrVdFIQ
https://dl.doubtnut.com/l/_IBouJNGDnsiT
https://dl.doubtnut.com/l/_VzGIDUxYlL4B


emerging from lens B is 

A. always diverging

B. initially parallel and then diverging

C. always parallel

D. initially converging and then parallel

Answer: b.

Watch Video Solution

https://dl.doubtnut.com/l/_VzGIDUxYlL4B


131. In the arrangement shown in �gure., the image of the extended

object as seen by the observer is 

A. real and inverted

B. real and erect

C. virtual and inverted

D. virtual and erect

Answer: d.

Watch Video Solution

https://dl.doubtnut.com/l/_x4ueSLkymixI


132. The table below shows object and image distances for four objects

placed in front of mirrors. For which one is the image formed by a

convex spherical mirror? [Positive and negative signs are used in

accordance with standard sign convention]

A. Object distance Image distance  

B. Object distance Image distance  

C. Object distance Image distance  

D. Object distance Image distance  

Answer: d.

Watch Video Solution

−7.10cm −18.0cm

−25.0cm −16.7cm

−5.0cm +1.0cm

−20.0cm +5.71cm

133. A �sh looks upward at an unobstructed overcast sky. What total

angle does the sky appear to subten?(Take refractive index of water as

√2. )

https://dl.doubtnut.com/l/_x4ueSLkymixI
https://dl.doubtnut.com/l/_edBoY3IulKZV
https://dl.doubtnut.com/l/_TSFvNOxHr20q


A. 

B. 

C. 

D. 

Answer: b.

Watch Video Solution

180∘

90∘

75∘

60∘

134. For the situations shown in �gure, determine the angle by which

the mirror should be rotated, so that the light ray will retrace its path

after refraction through the prism and re�ection from the mirror? 

https://dl.doubtnut.com/l/_TSFvNOxHr20q
https://dl.doubtnut.com/l/_VHEhE8x3MMCd


A. 

B. 

C. 

D. 

Answer: d.

Watch Video Solution

1∘ACW

1∘CW

2∘ACW

2∘CW

135. A real object is placed in front of a convex mirror (�xed).The object

is moving toward the mirror. If  is the speed of object and  is the

speed of image, then

A.  always

B.  always

C.  initially and then 

D.  initially and then 

v0 vi

vi < v0

vi > v0

vi > v0 v0 > vi

vi < v0 vi > v0

https://dl.doubtnut.com/l/_VHEhE8x3MMCd
https://dl.doubtnut.com/l/_lTMgyXouf2Vw


Answer: A

Watch Video Solution

136. A point is placed in front of thick plane mirror as shown in �gure.

Find the location of �nal image w.r.t. object. 

A. 

B. 

C. 

D. 

15/2cm

15cm

40/3cm

80/3cm

https://dl.doubtnut.com/l/_lTMgyXouf2Vw
https://dl.doubtnut.com/l/_WBnFoaW2TEL2


Answer: d.

Watch Video Solution

137. Rays from a lens are converging toward a point P, a shown in

Figure. How much thick glass plate having refractive index 1.6 must be

located between the lens and point P, so that the image will be formed

at ?  

A. 0.8cm

B. 1.6cm

C. 5cm

D. 2.4cm

P ′

https://dl.doubtnut.com/l/_WBnFoaW2TEL2
https://dl.doubtnut.com/l/_ztMBw9yj6qxJ


Answer: A

Watch Video Solution

138. A right-angled prism of apex angle  and refractive index 1.5 is

located in front of a vertical plane mirror as shown in �gure. A

horizontal ray of light is falling on the prism. Find the total deviation

produced in the light ray as it emerges 2nd time from the prism. 

A. 

B. 

4∘

8∘CW

6∘CW

https://dl.doubtnut.com/l/_ztMBw9yj6qxJ
https://dl.doubtnut.com/l/_ugj9U5L7OlC9


C. 

D. 

Answer: d.

Watch Video Solution

180∘CW

174∘CW

139. Find the net deviation produced in the incident ray for the optical

instrument shown in �gure. (Take refractive index of the prism material

as 2.) 

https://dl.doubtnut.com/l/_ugj9U5L7OlC9
https://dl.doubtnut.com/l/_UudnOZ7DNCqj


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

66∘CW

66∘ACW

54∘ACW

54∘CW

140. When an object is placed 15cm from a lens, a virtual image is

formed. Mark the correct statements.

A. The lens may be convex or concave

B. If the lens is diverging, the image distance has to be less than

15cm

C. If the lens is converging, then its focal length has to be greater

than 15cm

https://dl.doubtnut.com/l/_UudnOZ7DNCqj
https://dl.doubtnut.com/l/_6Yq8GZhgdTe9


D. All of the above

Answer: d.

Watch Video Solution

141. A glass hemisphere of radius R and of material having refractive

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

height h is located at a distance 2R from the surface of hemisphere as

shown in the �gure. The �nal image will form. 

A. at a distance of Rfrom silvered surface, on the right side.

https://dl.doubtnut.com/l/_6Yq8GZhgdTe9
https://dl.doubtnut.com/l/_pCZgEVLgzvkn


B. on the object itself

C. at hemispher surface

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

Answer: b.

Watch Video Solution

142. For a prism its refractive index is cot A/2 then minimum angle of

deviation is :

A. 

B. 

C. 

D. 

Answer: d.

Watch Video Solution

180∘ − 3A

180∘ + 3A

90∘ − 3A

180∘ − 2A

https://dl.doubtnut.com/l/_pCZgEVLgzvkn
https://dl.doubtnut.com/l/_DQfuG7858NMG


Watch Video Solution

143. An object kept on the principal axis and infront of a spherical

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

measured, and plotted versus object distance  for a range of u, as

shown in �gure. The magni�cation of the object when it is placed at a

distance 20cm in front of the mirror is 

A. 

B. 

|u|

−1

1

https://dl.doubtnut.com/l/_DQfuG7858NMG
https://dl.doubtnut.com/l/_iVq4PmK86THn


C. 

D. 

Answer: A

Watch Video Solution

8

20

144. A lens of focal length 20.0 cm and aperture radius 2.0cm is placed

at a distance 30.cm from a point source of light. On the other side a

screen is placed at a distance 50.0cm from the lens. The radius of spot

of light formed on screen is (neglect spherical abberation through

lens)

A. 

B. 

C. 

D. 

1/2cm

1/3cm

1/5cm

1.0cm

https://dl.doubtnut.com/l/_iVq4PmK86THn
https://dl.doubtnut.com/l/_Oa34XehDUkmJ


Answer: b.

Watch Video Solution

145. An object is placed at 21 cm in front of a concave mirror of radius

of a curvature 10 cm. A glass slab of thickness 3 cm and u 15 is then

placed close to the mirror in the space between the object and the

mirror. The position of �nal image formed is

A. 4.67cm

B. 6.67cm

C. 5.67cm

D. 7.67cm

Answer: d.

Watch Video Solution

https://dl.doubtnut.com/l/_Oa34XehDUkmJ
https://dl.doubtnut.com/l/_G4K3UYe2afT9
https://dl.doubtnut.com/l/_j4WOzqNfa7kO


146. It is found that all electromagnetic signals sent from A towards B

reach point C inside the glass sphere, as shown in �gure. The speed of

electromagnetic signals in glass cannot be: 

A. 

B. 

C. 

D. 

1.0 × 108ms−1

2.4 × 108ms−1

2 × 107ms−1

4 × 107ms−1

https://dl.doubtnut.com/l/_j4WOzqNfa7kO


Answer: b.

Watch Video Solution

147. A diverging lens of focal length 10cm is placed 10cm in front of a

plane mirror as shown in Fig. Light from a very far away source falls on

the lens. What is the distance of �nal image? 

A. 10cm from the mirror

https://dl.doubtnut.com/l/_j4WOzqNfa7kO
https://dl.doubtnut.com/l/_zBgUa5dtYY7W


B. in�nite away from mirror

C. 20cm from mirror

D. no image will be formed behind mirror

Answer: c.

Watch Video Solution

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

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

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

then 

45∘

+10cm

θ

https://dl.doubtnut.com/l/_zBgUa5dtYY7W
https://dl.doubtnut.com/l/_8sF4bgWJ050y


A. 

B. 

C. 

D. 

Answer: d.

Watch Video Solution

θ =
3π

4

θ =
π

2

θ =
π

4

θ = −
π

4

149. A concave mirror of radius of curvature 40cm forms an image of an

object placed on the principal axis at a distance 45 cm in front of it.

Now if the system (including object) is completely immersed in water

 , then

A. the image will shift towards the mirror

B. the magni�cation will reduce

(μ = 1.33)

https://dl.doubtnut.com/l/_8sF4bgWJ050y
https://dl.doubtnut.com/l/_Xin9RPqD34zN


C. the image will shift away from the mirror and magni�cation will

increase.

D. the position of the image and magni�cation will not change.

Answer: d.

Watch Video Solution

150. A converging beam of rays is incident on a diverging lens. Having

passed through the lens the rays intersect at a point  from the

lens. If the lens is removed, the point where the rays meet, move 

closer to the mounting that holds the lens. Find the focal length of the

lens.

A. 

B. 

C. 

15cm

5cm

f = 10cm

f = 15cm

f = 30cm

https://dl.doubtnut.com/l/_Xin9RPqD34zN
https://dl.doubtnut.com/l/_Bjdd39upijfU


D. 

Answer: c.

Watch Video Solution

f = 40cm

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

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

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

object passes through center.

A. u

B. 

C. 

D. zero

Answer: b.

Watch Video Solution

μ

μu

u/μ

https://dl.doubtnut.com/l/_Bjdd39upijfU
https://dl.doubtnut.com/l/_v0eGJNzWNqBK


152. A ray of light AO is incident on a diverging lens as shown in �gure.

The focal plane of the lens is also given. The possible direction of the

refracted ray will be 

A. 

B. 

https://dl.doubtnut.com/l/_v0eGJNzWNqBK
https://dl.doubtnut.com/l/_ZQOavNN0JCwH


C. 

D. none of the above

Answer: a.

Watch Video Solution

153. In the arrangement shown in �gure, O is the object. An observer is

to the left of convex lens and looking towards lens. The observer will

https://dl.doubtnut.com/l/_ZQOavNN0JCwH
https://dl.doubtnut.com/l/_xnVXCMwSfzBL


see an image 

A. behind the mirror

B. between lens and mirror

C. to the left of lens

D. no image will be seen

Answer: b.

Watch Video Solution

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


154. The observer at O views two closely spaced spots on a vertical wall

through an angled glass slab as shown in �gure. As seen by observer,

the spots appear 

A. shifted upward, such that distance between them remains same

B. shifted downward, such that distance between them remains

same

C. spaced farther apart

https://dl.doubtnut.com/l/_10sgHwVKffMK


D. spaced closer together

Answer: a.

Watch Video Solution

155. An equiconcave diverging lens of focal length F is cut into two

equal halves. The two halves are turned around and joined with some

liquid between them.The lens obtained is converging with focal length

F. If the refractive index of the liquid is 3 then what is the refractive

https://dl.doubtnut.com/l/_10sgHwVKffMK
https://dl.doubtnut.com/l/_qhfYi304wpKj


index of the lens? 

A. 4

B. 2

C. 5

D. 1.5

Answer: b.

Watch Video Solution

https://dl.doubtnut.com/l/_qhfYi304wpKj
https://dl.doubtnut.com/l/_NrXzv9dEHptj


156. In a optics experiment, with the positive of the object �xed, a

student varies the positive of a convex lens and for each positive, the

screen is adjusted to get a clear image of the object. A graph between

the object distance u and the image distance v, from the lens, is

plotted using the same scale for the two axes. A straight line passing

through the origin and making an angle of  with the x-axis meets

the experimental curve at P. The coordinates of P will be

A. 

B. 

C. 

D. 

Answer: a.

Watch Video Solution

45∘

(2f, 2f)

( , )
f

2

f

2

(f, f)

(4f, 4f)

https://dl.doubtnut.com/l/_NrXzv9dEHptj


157. The lens in an overhead projector forms an image  of a point P

on an overhead tranparency, If the screen is moved closer to the

projector to keep the image on the screen in focus, the lens must be 

A. moved up

B. moved towards left

P ′

https://dl.doubtnut.com/l/_1trJvhB9FiL0


C. moved down

D. moved towards right

Answer: a.

Watch Video Solution

158. A convex lens of focal length 20cm and another plano convex lens

of focal length 40cm are placed co-axially . The plano convex lens is

silvered on plane surface. What should be the distance (in cm) so that

�nal image of the object 'O' is formed on O itself. 

https://dl.doubtnut.com/l/_1trJvhB9FiL0
https://dl.doubtnut.com/l/_eliW6ommMcPj


A. 10cm

B. 40cm

C. 20cm

D. 80cm

Answer: c.

Watch Video Solution

159. A light ray hits the pole of a thin biconvex lens as shown in �g. The

angle made by the emergent ray with the optic axis will be

https://dl.doubtnut.com/l/_eliW6ommMcPj
https://dl.doubtnut.com/l/_aiUNUR4NwAuj


approximately 

A. 

B. 

C. 

D. 

Answer: c.

Watch Video Solution

0∘

(1/3) ∘

(2/3) ∘

2∘

https://dl.doubtnut.com/l/_aiUNUR4NwAuj
https://dl.doubtnut.com/l/_zQTxyU2LMXRA


160. In a vessel, as shown in Figure., point P is just visible when no

liquid is �lled in vessel through a telescope in the air. When liquid is

�lled in the vessel completely, point Q is visible without movint the

vessel or telescope. Find the refractive index of the liquid. 

A. 

B. 

√14

3

√85

5

https://dl.doubtnut.com/l/_zQTxyU2LMXRA


C. 

D. 

Answer: b.

Watch Video Solution

√2

√3

161. In the previous problem what will be refractive index of the liquid

so that point E is visible  through the telescope in air

when the vessel is �lled with liquid completely, without moving the

telesope and vessel.

A. 1.5

B. 

C. 

D. none of these

Answer: d.

(PE = R/3)

√3

√2

https://dl.doubtnut.com/l/_zQTxyU2LMXRA
https://dl.doubtnut.com/l/_WbD0yCWQerti


Watch Video Solution

162. A concave mirror of radius of curvature h is placed at the bottom

of a tank containing a liquid of refractive index  upto a depth d. An

object P is placed at height h above the bottom of the miror. Outside

the liquid, an observer O views the object and its image in the mirror.

The apparent distance between these two will be 

μ

https://dl.doubtnut.com/l/_WbD0yCWQerti
https://dl.doubtnut.com/l/_A3GoG6z1wSbu


A. 

B. 

C. zero

D. 

Answer: c.

Watch Video Solution

h(1 − )
1

μ

2h

μ − 1

2h

μ

163. A cylindrical vessel of diameter 12 cm contains 800  of water. A

cylindrical glass piece of diameter 8.0 cm and height 8.0 cm is placed in

the vessel. If the bottom of the vessel under the glass piece is seen by

the paraxial rays (see �gure 18-E6), locate its image. The index of

refraction of glass is 1.50 and that of water is 1.33. 

A. 9.2 cm above the bottom

B. 12.5cm above the bottom

π cm3

https://dl.doubtnut.com/l/_A3GoG6z1wSbu
https://dl.doubtnut.com/l/_MsCDnb6BepX6


C. 7.1cm above th bottom

D. 7.1 cm below the bottom

Answer: c.

Watch Video Solution

164. When the sun is either rising or setting and appears to be just in

the horizon, it is in fact below the horizon. The explanation for this

seeming paradox is that light from the sun bends slightly when

entering the earth's atmosphere as shown in �gure. Assume that the

atmosphere has uniform density and hence uniform index of refraction

n and extends to a height h above the earth's surface, at which point is

https://dl.doubtnut.com/l/_MsCDnb6BepX6
https://dl.doubtnut.com/l/_KHLDmuENdGK1


abruptly stop. The angle  above the Sun's true position is given by  

A. 

B. 

C. 

D. 

Answer: d.

Watch Video Solution

δ

sin− 1( )
nR

R + h

sin− 1( )
R

R + h

sin− 1( ) + sin− 1( )
nR

R + h

R

R + h

sin− 1( ) − sin− 1( )
nR

R + h

R

R + h

https://dl.doubtnut.com/l/_KHLDmuENdGK1


165. A lens form a diminshed and erect image of an object. The

magni�ation is . Find ratio of distances between object and focus

and focus and image:

A. 

B. 

C. 

D. 

Answer: c.

Watch Video Solution

1

4

4: 1

1: 4

8: 1

2: 1

166. When an object is placed on the principal axis of a convex lens at

two di�erent positins, it produces the images with magni�cations 

and  respectively. How many times more away from the lens the

+2

−4

https://dl.doubtnut.com/l/_7nZ5ZIigA2xh
https://dl.doubtnut.com/l/_SrFwnGvzF7It


image will be formed in the second position as compared to the �rst

postion?

A. 2

B. 4

C. 5

D. 10

Answer: c.

Watch Video Solution

167. A convex lens of focal length f cut into parts �rst horizontally and

then vertically. Find the focal length of part A of the lens, as shown: 

https://dl.doubtnut.com/l/_SrFwnGvzF7It
https://dl.doubtnut.com/l/_3je5Asjkgr87


A. 

B. f

C. 4f

D. 2f

f /2

https://dl.doubtnut.com/l/_3je5Asjkgr87


Answer: d.

Watch Video Solution

168. Find the distance of object placed in the slab of refractive index 

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

at in�nity: 

A. 

B. 

C. 

D. 

Answer: b.

μ

(μ − 1)R

μ

μR

(μ − 1)

R

(μ − 1)

(μ − 1)R

2μ

https://dl.doubtnut.com/l/_3je5Asjkgr87
https://dl.doubtnut.com/l/_Pb81oOhDJ9Jt


Watch Video Solution

169. An object is placed at  away from �rst focus of a convex lens

where f is the focal length of the lens. Its image is formed at a distance

 in a slab of refractive index  , from the face of the slab facing

the lens. Find the distance of this face of the slab from the second

focus of the lens. 

A. 

B. 

C. 2f

f /2

3f /2 3/2

f /2

3f /2

https://dl.doubtnut.com/l/_Pb81oOhDJ9Jt
https://dl.doubtnut.com/l/_DSyo45Ezl8IK


D. f

Answer: d.

Watch Video Solution

170. A �sh in a lake (refractive index  for water ) is viewed through a

convex lens. From water surface, the lens is placed in air at half of the

distance of the �sh from the water surface, so that the image is formed

at the �sh itself. The focal length of the lens is how many times the

depth of �sh in water?

A. 4

B. 6

C. 7.5

D. 9

Answer: c.

4/3

https://dl.doubtnut.com/l/_DSyo45Ezl8IK
https://dl.doubtnut.com/l/_d3JKm3erxmwV


Watch Video Solution

171. Shown an object and its image formed by a thin lens. Then the

nature and focal length of lens is 

A.  converging lens

B.  diverging lens

C.  converging lens

D.  diverging lens

Answer: b.

Watch Video Solution

f = 4.8cm

f = − 4.8cm

f = 2.18cm

f = − 2.18cm

https://dl.doubtnut.com/l/_d3JKm3erxmwV
https://dl.doubtnut.com/l/_rBYry0704Ub8
https://dl.doubtnut.com/l/_PoHnHxqaOx35


172. Figure shows an object located at point P, 0.25 meter from concave

spherical mirror with principal focus F. The focal length of the mirror is

0.10m How does the image change if the object is moved from point P

toward point F? 

A. Its distance form the mirror decreases

B. The size of image decreases

C. Its distance from the mirror increases

D. The size of image increases

Answer: c., d.

https://dl.doubtnut.com/l/_PoHnHxqaOx35


Watch Video Solution

173. In Figure, light is incident at an angle  which is slightly greater

than the critical angle. Now, keeping the incident angle �xed a parallel

slab or refractive index  is placed on surface AB. Which of the

following statements are correct? 

A. Total internal re�ection occurs at AB for 

B. Total internal re�ection occurs at AB for 

C. The ray will returen back to the same medium for all values of 

D. Total internal re�ection occurs at CD for 

Answer: a, c.

θ

n3

n3 < n1

n3 > n1

n3

n3 < n1

https://dl.doubtnut.com/l/_PoHnHxqaOx35
https://dl.doubtnut.com/l/_dMabLaiNURy7


Watch Video Solution

174. Figure, a light ray is incident on the lower medium boundary at an

angle if  with the normal. Which of the following statement 

true? 

A. If  , then angle of deviation is 

B. If  , then angle of deviation is 

C. If  , then angle of deviation is 

45∘ is/are

μ2 > √2 45∘

μ2 < √2 90∘

μ2 < √2 135∘

https://dl.doubtnut.com/l/_dMabLaiNURy7
https://dl.doubtnut.com/l/_GfI4VGjywy3U


D. If  , then angle of deviation is 

Answer: a.,b.

Watch Video Solution

μ2 > √2 0∘

175. In displacement method, the distance between object and screen

is 96cm. The ratio of lengths of two images formed by a converging

lens placed between them is 4. Then,

A. ratio of the length of object to the length of shorter image is 2

B. distance between the two positions of the lens is 32 cm

C. focal length of the lens is  cm

D. when the shorter image is formed on screen, distance of the lens

from the screen is 32cm.

Answer: a.,b.,c.,d.

Watch Video Solution

64/3

https://dl.doubtnut.com/l/_GfI4VGjywy3U
https://dl.doubtnut.com/l/_e7Gk7ZQxOLvj


176. The distance between an electric lamp and a screen is . A

convergent lens of focal length cm is placed between the lamp

and the lens such that a sharp image of the lamp �lament is formed on

the screen.

A. The positions of the lens from the lamp for which sharp images

are formed on the screen are 35cm and 65cm.

B. The positions of the lens from the lamp for which sharp images

are formed on the screen are 30cm and 70cm

C. Magnitude of the di�erence in magni�cation is 

D. The size of the lamp �lament for which there are two sharp

images of 4.5cm and 2cm, is 3cm

Answer: b.,c.

Watch Video Solution

d = 1m

f = 21

40/21

https://dl.doubtnut.com/l/_e7Gk7ZQxOLvj
https://dl.doubtnut.com/l/_FPkv7Lafat1b


177. A lense of focal length f is placed in between an object and screen

at a distance D. The lens forms two real images of object on the screen

for two of its di�erent positions, a distance x apart. The two real

images have magni�cation  respectively 

Choose the correct statement(s).

A. 

B. 

C. 

D. .

Answer: a.,b.,c.,d.

Watch Video Solution

m1 and m2 (m1 > m2).

f = x/(m1 − m2)

m1m2 = 1

f = (D2 − x2)/4D

D ≥ 4f

178. An image of a bright square is obtained on a screen with the aid of

a convergent lens. The distance between the square and the lens is

https://dl.doubtnut.com/l/_pbepQMJAwdDS
https://dl.doubtnut.com/l/_KryjUFPtjZcz


40cm. The area of the image is nine times larger than that of the

square. Select the correct statement(s):

A. Image is formed at a distance of 120cm from the lens

B. Image is formed at a distance of 360cm from the lens

C. Focal length of the lens is 30cm

D. Focal length of the lens is 36cm

Answer: A::C

Watch Video Solution

179. Consider the rays shown in �gure, as paraxial. The image of the

virtual point object O formed by the lens LL is 

https://dl.doubtnut.com/l/_KryjUFPtjZcz
https://dl.doubtnut.com/l/_KW5LHWETMfQK


A. virtual

B. real

C. located below the principal axis

D. located to the left of the lens

Answer: a.,c.,d.

Watch Video Solution

https://dl.doubtnut.com/l/_KW5LHWETMfQK


180. A glass prism is immersed in a hypothetical liquid. The curves

showing the refractive index n as a function of wavelength  for glass

and liquid are as shown in Figs. When a ray of white light is incident on

the prism parallel to the base 

A. yellow ray travels without deviation

B. blue ray is deviated toward the vertex

C. red ray is deviated towards the base

D. there is no dispersion

Answer: a., b., c.

Watch Video Solution

λ

https://dl.doubtnut.com/l/_bC1YLu7oo0vC


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

between focus F and center of curvature C of a converging mirror of

focale length f as shown in Figure. Then, 

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

B. Image of AB will be parallel to the optical axis.

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

D. Image of AB will not be a straight line.

Answer: a.,c.

Watch Video Solution

https://dl.doubtnut.com/l/_bC1YLu7oo0vC
https://dl.doubtnut.com/l/_bu6TEfIOn4hv


Watch Video Solution

182. Which of the following statement is  are correct about the

refraction of light from a plane surface when light rays is incident in

denser medium.  C is critical angle 

A. The maximum angle of deviation during refraction is ,

it will be at angle of incidence C

B. The maximum angle of deviation for all angles of incidence is

, when angle of incidence is slightly greater than C

C. If angle of incidence is less than C, then deviation increases if

angle of incidence ia also inicreased

D. If angle of incidence is greater than C, then angle of deviation

decreases if angle of incidence is increased

Answer: a.,b.,c.,d.

Watch Video Solution

/

[ ]

(π/2) − C

π − 2C

https://dl.doubtnut.com/l/_bu6TEfIOn4hv
https://dl.doubtnut.com/l/_QCKJj7jCK0eW


183. A luminous point object is placed at O, whose image is formed at I

as shown in Figure. Line AB is optical axis. Which of the following

statement is are correct?  

A. If a lens is used to obtain the image, then it must be a

converging lens and its optical center will be the intersection

point of line AB and OI

B. If a lens is used to obtain the image, then it must be a diverging

lens and its optical center will be the intersection point of line AB

and OI

/

https://dl.doubtnut.com/l/_QCKJj7jCK0eW
https://dl.doubtnut.com/l/_h9oDTgeAJYN0


C. If a mirror is used to obtain the image, then the mirror must be

concave and the object and image subtend equal angles at the

pole of the mirror.

D. I is a real image

Answer: a., c., d

Watch Video Solution

184. Mark the correct statement(s) w.r.t. a concave spherical mirror.

A. For real extended object, it can form a diminshed virtual image

B. For real extended object, it can form a magni�ed virtual image

C. For virtual extended object, it can form a diminshed real image

D. For virtual extended object, it can form a magni�ed real image

Answer: B::C

https://dl.doubtnut.com/l/_h9oDTgeAJYN0
https://dl.doubtnut.com/l/_maXW3xDRMIEw


Watch Video Solution

185. Mark the correct statement(s) from the following:

A. Image formed by a convex mirror can be real

B. Image formed by a convex mirror can be virtual

C. Image formed by a convex mirror can be magni�ed

D. Image formed by a convex mirror can be inverted

Answer: a.,b.,c.,d.

Watch Video Solution

186. When a real object is placed 25cm from a lens, a real image if

formed. Mark the correct statement(s) from the following:

A. The lens is a converging lens

B. The image may be magni�ed or diminished

https://dl.doubtnut.com/l/_maXW3xDRMIEw
https://dl.doubtnut.com/l/_nQQAi4ME2rJE
https://dl.doubtnut.com/l/_xSdhtuYbuz00


C. The focal length of the lens is less that 25cm

D. The focal length of the lens may be grater than 25 cm

Answer: a,b,c

Watch Video Solution

187. Two converging lenses of focal lengths  and 

are placed at some separation. A parallel beam of light is incident on

�rst lens. Then,

A. for emergent beam form second lens to be parallel, the

separation between the lenses has to be 30cm

B. for emergent beam from second lens to be parallel, the

separation between the lenses has to be 60cm

C. if lenses are placed at such a separation that emergent beam

from second lens is parallel, then the emergent beam width is

f1 = 10cm f2 = 20cm

https://dl.doubtnut.com/l/_xSdhtuYbuz00
https://dl.doubtnut.com/l/_jL5STbQ2suqc


2cm if original beam has a width of 1cm

D. if lenses are placed at such a separation that emergent beam

from second lens is parallel, then the emergent beam width is

4cm if original beam width is 1cm.

Answer: A::C

Watch Video Solution

188. A real object is moving toward a �xed spherical mirror. The image

A. must move away from the mirro

B. may move away from the mirror

C. may move toward the mirro if the mirror is concave

D. must move toward the mirror if the mirror is convex

Answer: b.,c.,d.

https://dl.doubtnut.com/l/_jL5STbQ2suqc
https://dl.doubtnut.com/l/_hvDKrL8KmXU9


Watch Video Solution

189. A real point source is 5cm away from a plane mirror whose

re�ectinig ability is  , while the eye of an observer (pupil diameter

5mm) is 10cm away form the mirror. Asuume that both source and eye

are on the same line perpendicular to the surface and refracted rays

have no e�ect on intensity. Then,

A. the area of the mirro used in observing the image of source is

B. the area of the mirror used in observing the image of source is

C. the ratio of the intensities of light as received by the observer in

the presence to that in the absence of mirror is 

D. the ratio of the intensities of light as received in the presence to

that in the absence of mirror is 

50 %

(25π/36)mm2

25πmm2

(10/9)

19/18

https://dl.doubtnut.com/l/_hvDKrL8KmXU9
https://dl.doubtnut.com/l/_nOPv0TfQkZ0w


Answer: a.,d.

Watch Video Solution

190. A plane mirror M is arranged parallel to a wall W at a distance l

from it. The light produced by a point source S kept on the wall is

re�ected by the mirror and produces a patch of light on the wall. The

mirroo moves with velocity v towards the wall. 

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

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

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

/

https://dl.doubtnut.com/l/_nOPv0TfQkZ0w
https://dl.doubtnut.com/l/_J3FXnP90ud5c


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

and shift away from the wall with speed larger than v

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

Answer: b.,d.

Watch Video Solution

191. A thin, symmetric double convex lens of power P is cut into three

parts A, B, and C as shown in Figure. The power of 

https://dl.doubtnut.com/l/_J3FXnP90ud5c
https://dl.doubtnut.com/l/_CIDJPOGPGwVy


A. A is P

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


B. A is 2P

C. B is 

D. C is 

Answer: a.,c.

Watch Video Solution

P /2

P /4

192. A diverging lens of focal length  is placed in front of and

coaxially with a concave mirror of foacl length . Their separation is d.

A parallel beam of light incident on the lens returns as a parallel beam

from the arrangement. Then,

A. the beam diameters of the incident and re�ected beams must be

the same

B. 

C. 

f1

f2

d = 2 ∣ f2| − |f1∣

d = ∣ f2| − |f1∣

https://dl.doubtnut.com/l/_CIDJPOGPGwVy
https://dl.doubtnut.com/l/_WOw0TSmW5qO9


D. if the entire arrrangement is immersed in water, the conditions

will remain unaltered

Answer: A::B

Watch Video Solution

193. A converging lens of focal length  is placed in front of and

coaxially with a convex mirror of focal length . Their separation is d. A

parallel beam of light incident on the lens returns as a parallel beam

from the arrangement, Then,

A. the beam diameters of the incident and re�ected beams must be

the same

B. 

C. 

f1

f2

d = f1 − 2 ∣ f2∣

d = f1 − ∣ f2∣

https://dl.doubtnut.com/l/_WOw0TSmW5qO9
https://dl.doubtnut.com/l/_Yy0n6nVdUJZ8


D. if the entire arrangement is immersed in water, the conditions

will remain unaltered

Answer: a.,b.

Watch Video Solution

194. Which of the following statements are correct?

A. A ray of light is incident on a plane mirror and gets re�ected. If

the mirror is rotated through an angle , then the re�ected ray

gets deviated through angle 

B. A ray of light gets re�ected successively from two mirrors which

are mutually inclined. Angular deviation su�ered by the ray does

not depend upon an angle of incidence on �rst mirror

C. A plane mirror cannot form real image of a real object

θ

2θ

https://dl.doubtnut.com/l/_Yy0n6nVdUJZ8
https://dl.doubtnut.com/l/_UDaILJRm9kgE


D. If an object approached toward a plane mirror with velocity v,

then the image approaches the object with velocity 2v.

Answer: a.,b.,c.,d.

Watch Video Solution

195. A �sh F, in the pond is at a depth of 0.8m from the water surface

and is moving vertically upward with velocity . At the same

instant, a bird B is at a height of 6m from the water surface and is

moving downward with velocity . At this instant. both are on

the same vertical line as shown in �gure . Which of the following

2ms− 1

3ms− 1

https://dl.doubtnut.com/l/_UDaILJRm9kgE
https://dl.doubtnut.com/l/_fyxaErg3Yl4G


statements are correct? 

A. Height of B, observed by F(from itself), is equal to 5.30m

B. Depth of F, Observed by B (from itselft), is equal to 6.60m

C. Height of B, observed by F (From itself), is equal to 8.80m

D. None of the above

Answer: b.,c.

Watch Video Solution

196. In the previous question,

https://dl.doubtnut.com/l/_fyxaErg3Yl4G
https://dl.doubtnut.com/l/_aTUwtyMJ0cPW


A. velocity of B, observed by F (relative to itself), is equal to

B. velocity of B, observed by F (relative to itself), is equal to 

C. velocity of B, observed by F (relative to itself), is equal to

D. velocity of B, observed by F (relative to itself), is equal to

Answer: b.,d.

View Text Solution

4.25ms− 1

6ms− 1

5.50ms− 1

4.50ms− 1

197. Figure, shows variation of magni�cation m (produced by a thin

convex lens) and distance v of image from pole of the lens. When of the

https://dl.doubtnut.com/l/_aTUwtyMJ0cPW
https://dl.doubtnut.com/l/_EQYsEk1SN9bQ


following statements are correct? 

A. Focal length of the lens is equal to intercept on v-axis

B. Focal length of the lens is equal to inverse of slope of the line

C. Magnitude of intercept on m-axis is equal to unity

D. None of the above

Answer: a.,b.,c.

Watch Video Solution

https://dl.doubtnut.com/l/_EQYsEk1SN9bQ
https://dl.doubtnut.com/l/_xB1M6T0fc77L


198. An object is placed in front of a converging lens at a distance equal

to twice the focal length  of the lens. On the other side of the lens is

a concave mirror of focal length  separated from the lens is a

concave mirror of focal length  separated from the lens by a distance

. Light from the object passes rightward through the lens,

re�ects from the mirror, passes leftward throught the lens, and forms a

�nal image of the object. 

A. The distance between the lens and the �nal image is equal to .

B. The distance between the lens and the �nal image is equal to

C. The �nal image is real, inverted and of same size as that fo the

object.

f1

f2

f2

2(f1 + f2)

2f1

2(f1 + f2)

https://dl.doubtnut.com/l/_xB1M6T0fc77L


D. The �nal image is real, erect and of same size as that of the

object.

Answer: a,c.

Watch Video Solution

199. Converging rays strike a spherical convex mirror such that they can

form the Image (in the absence of mirror) between pole and focus.

Now what can you say about �nal image formed by mirror? 

A. real

B. virtual

C. erect

https://dl.doubtnut.com/l/_xB1M6T0fc77L
https://dl.doubtnut.com/l/_wkasjeH8sWpS


D. inverted

Answer: a.,c.

Watch Video Solution

200. In the above question, if the rays were to converge between F and

C of mirror, then �nd the nature of �nal image formed

A. real

B. virtual

C. erect

D. inverted

Answer: b.,d.

Watch Video Solution

https://dl.doubtnut.com/l/_wkasjeH8sWpS
https://dl.doubtnut.com/l/_5rTchMRsX697


201. In the above question, if the rays were to converge beyond C, then

�nd the nature of �nal image formed.

A. real

B. virtual

C. erect

D. inverted

Answer: b.,d.

Watch Video Solution

202. A concave mirror forms an image of the sun at a distance of 12 cm

from it.

A. the radius of curvature of this mirror is 6cm

https://dl.doubtnut.com/l/_a0ovQghMKzgx
https://dl.doubtnut.com/l/_XNww6L7I829Z


B. to use it as a shaving mirro, it can be held at a distance of 8-10cm

from the face

C. it an object is kept at a distance of 24cm from it, the image

formed will be of the same size as the object

D. all the above alternative are correct.

Answer: b.,c.

Watch Video Solution

203. A real object is placed infront of a convex mirror (focal length f). It

moves towards the mirror, the image also moves. If  speed of

image and  speed of the object and u is the distance of object

from mirror along principal axis, then

A.  if 

B.  if 

Vi =

V0 =

Vi < V0 |u| < |f|

Vi > V0 |u| > |f|

https://dl.doubtnut.com/l/_XNww6L7I829Z
https://dl.doubtnut.com/l/_eWhbIZ7w37hC


C.  if 

D.  if 

Answer: a.,c.

Watch Video Solution

Vi < V0 |u| > |f|

Vi = V0 |u| = |f|

204. An object is moving towards a convex mirror with a constant

velocity. P is the pole of mirror. 

A. magni�cation of the image increases with time.

B. magni�catin of the image decreases with time

https://dl.doubtnut.com/l/_eWhbIZ7w37hC
https://dl.doubtnut.com/l/_34KcgnkCSKHw


C. velocity of the image increases with time

D. velocity of the image decreases with time

Answer: a.,c.

Watch Video Solution

205. A person is looking at the �at surface of a transparent hemisphere

of refractive index  . Half of the �at surface is coloured black

and half of curved surface is coloured in six equally spaced strips as

shown in Figure. Then 

μ = √2

https://dl.doubtnut.com/l/_34KcgnkCSKHw
https://dl.doubtnut.com/l/_mohm2RODTGCx


A. the person can see green, orange and red

B. the person can see only yellow, indigo and blue

C. the ray coming from red and organge strips will be totally

re�ected

D. the ray coming from yellow, indigo and blue stips will be totally

re�ected

Answer: b.,c.

Watch Video Solution

206. Refractive index of an equilateral prism is 

A. minimum deviation from this prism can be 

B. minimum deviation from this prism can be 

C. at angle of incidence  , deviation is minimum

D. at angle of incidence  , deviation is minimum

√2

30∘

45∘

45∘

60∘

https://dl.doubtnut.com/l/_mohm2RODTGCx
https://dl.doubtnut.com/l/_Jp1P4C8p15pj


Answer: A::C

Watch Video Solution

207. A convex lens made of glass  hs focal length f in air.

The image of a object placed infront of it is inverted real and

magni�ed. Now the whole arrangement is immersed in water (

 without changing the distance between object and lens.

Then

A. the new focal length will becom 4f

B. the new focal length will become 

C. new image will be virtual and magni�ed

D. new image will be real, inverted and smaller in size

Answer: a.,c.

Watch Video Solution

(μ0 = 3/2)

μw = 4/3)

f /4

https://dl.doubtnut.com/l/_Jp1P4C8p15pj
https://dl.doubtnut.com/l/_cqdivEJopraX


208. In the situation as shown in Figure,   

A. velocity of image wrt mirror is 

B. velocity of image wrt mirror is 

C. velocity of image wrt ground is 

D. velocity of image wrt ground is 

Answer: b.,c.

Watch Video Solution

(cos 53∘ = )
3

5

−22 î − 24ĵ

−44 î − 24ĵ

−46 î − 24ĵ

−24 î − 24ĵ

https://dl.doubtnut.com/l/_zBsRF7SMXYyX


209. A plano-convex lens  is silvered at plane surface. The

focal length will be

A. The radius of curvature of curved surface of given plano-convex

lens is equal to half of radius of curvature of a surface of

equiconvex lens of focal length 20cm

B. An object placed at 15cm on the axis on the convex side of

silvered plano-convex lens gives rise to an image at a distance

30cm from it

C. An object placed at a distance of 20cm on the axis on the convex

side of silvered plano-convex lens gives rise to an image at 40cm

from it

D. Silvered plano-convex lens acts as a concave mirror of focal

length 10cm.

Answer: a.,b.,d.

(f = 20cm)

https://dl.doubtnut.com/l/_OFXA7bSiybT4


Watch Video Solution

210. For a concave mirror

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

f

2

3f

2

f

4

4f

3

211. A linear object of size  is placed at 10 cm from a lens of focal

length 20 cm. The optic centre of lens and the object are displaced are

displaced a distance . Thed magni�cation of the image formed is m.

(Take optic centre of origin). The coordinates of image of A and B are

1.5cm

Δ

https://dl.doubtnut.com/l/_OFXA7bSiybT4
https://dl.doubtnut.com/l/_0nfYGpSfBlRJ
https://dl.doubtnut.com/l/_o3S7ZIjBw2bz


 and  respectively then  

A. 

B. 

C. 

D. 

Answer: a.,b.,d.

Watch Video Solution

(x1, y1) (x2, y2)

(x1, y1) = ( − 20cm, − 1cm)

(x2, y2) = ( − 20cm, 2cm)

m = 3

m = 2

212. Assertion:Although the surfaces of goggle lens are curved, It does

not have any power. 

Reason: In case of goggles, both the curved surfaces have equal radii of

curvature and have centre of curvature on the same side.

https://dl.doubtnut.com/l/_o3S7ZIjBw2bz
https://dl.doubtnut.com/l/_Pt51wyJC3cMs


A. Statement is True, Statement II is True, Statement II is correct

explanation for Statement I

B. Statement I is True, Statement II is True, Statement II is NOT a

correct explanation for Statement I.

C. Statement I is True, Statement II is False.

D. Statement I is False, Statement II is True.

Answer: a.

Watch Video Solution

213. Statement I: A beam of white light enters the curved surface of a

semicircular piece of glass along the normal. The imcoming beam is

moved clockwise (so that the angle  increases), such that the beam

always enters along th enormal to the curved side. Just before the

refracted beam disappears, it becomes predominantly red. 

Statement II: The index of refraction for light at the red end of the

θ

https://dl.doubtnut.com/l/_Pt51wyJC3cMs
https://dl.doubtnut.com/l/_gs7dS2ymLSuC


visible spectrum is more than at the violet end. 

A. Statement is True, Statement II is True, Statement II is correct

explanation for Statement I

B. Statement I is True, Statement II is True, Statement II is NOT a

correct explanation for Statement I.

C. Statement I is True, Statement II is False.

D. Statement I is False, Statement II is True.

Answer: c.

https://dl.doubtnut.com/l/_gs7dS2ymLSuC


Watch Video Solution

214. Statement I: A ray is incident from outside on a glass sphere

surrounded by air as shown in Figure. This ray may su�er total internal

re�ection at the second interface. 

  

Statement II: For a ray going from a denser to rarer medium, the ray

may su�er total internal re�ection.

A. Statement is True, Statement II is True, Statement II is correct

explanation for Statement I

https://dl.doubtnut.com/l/_gs7dS2ymLSuC
https://dl.doubtnut.com/l/_UbAMpyvtPI8O


B. Statement I is True, Statement II is True, Statement II is NOT a

correct explanation for Statement I.

C. Statement I is True, Statement II is False.

D. Statement I is False, Statement II is True.

Answer: d.

Watch Video Solution

215. Statement I: Keeping a point object �xed, if a plane mirror is

moved, the image will also move. 

Statement II: In case of a plane mirror, distance of object and its image

is equal from any point on the mirror

A. Statement is True, Statement II is True, Statement II is correct

explanation for Statement I

https://dl.doubtnut.com/l/_UbAMpyvtPI8O
https://dl.doubtnut.com/l/_XIbTUNCvEwxZ


B. Statement I is True, Statement II is True, Statement II is NOT a

correct explanation for Statement I.

C. Statement I is True, Statement II is False.

D. Statement I is False, Statement II is True.

Answer: d.

Watch Video Solution

216. Statement I: Lights of di�erent colors travel with di�erent speeds

in vacuum. 

Statement II: Speed of light depends on medium.

A. Statement is True, Statement II is True, Statement II is correct

explanation for Statement I

B. Statement I is True, Statement II is True, Statement II is NOT a

correct explanation for Statement I.

https://dl.doubtnut.com/l/_XIbTUNCvEwxZ
https://dl.doubtnut.com/l/_xAeHGSS04LIi


C. Statement I is True, Statement II is False.

D. Statement I is False, Statement II is True.

Answer: d.

Watch Video Solution

217. Statement I: A beam of light rays has been re�ected from a rough

surface. 

Statement II: Amplitude of incident and re�ected rays would be

di�erent.

A. Statement is True, Statement II is True, Statement II is correct

explanation for Statement I

B. Statement I is True, Statement II is True, Statement II is NOT a

correct explanation for Statement I.

C. Statement I is True, Statement II is False.

https://dl.doubtnut.com/l/_xAeHGSS04LIi
https://dl.doubtnut.com/l/_5dZuK66Jrrnm


D. Statement I is False, Statement II is True.

Answer: b.

Watch Video Solution

218. STATEMENT-  A virtual image can be photographed. 

STATEMENT-  Only a real image can be formed on a screen

A. Statement 1 is True, Statement II is True, Statement II is correct

explanation for Statement I

B. Statement I is True, Statement II is True, Statement II is NOT a

correct explanation for Statement I.

C. Statement I is True, Statement II is False.

D. Statement I is False, Statement II is True.

Answer: b.

Watch Video Solution

1

2

https://dl.doubtnut.com/l/_5dZuK66Jrrnm
https://dl.doubtnut.com/l/_965sRePmWDWD


Watch Video Solution

219. STATEMENT-  The focal length of a lens does not depend on the

medium in which it is submerged.

2 

A. Statement is True, Statement II is True, Statement II is correct

explanation for Statement I

B. Statement I is True, Statement II is True, Statement II is NOT a

correct explanation for Statement I.

C. Statement I is True, Statement II is False.

D. Statement I is False, Statement II is True.

Answer: d.

Watch Video Solution

1

STATEMENT − = ( − )
1

f

μ2 − μ1

μ1

1

R1

1

R2

https://dl.doubtnut.com/l/_965sRePmWDWD
https://dl.doubtnut.com/l/_eE9c0VuG9zjx


220. STATEMENT-  We cannot produce a real image by plane or convex

mirror under any circumstances. 

STATEMENT-  The focal length of a convex mirror is always taken as

positive.

A. Statement is True, Statement II is True, Statement II is correct

explanation for Statement I

B. Statement I is True, Statement II is True, Statement II is NOT a

correct explanation for Statement I.

C. Statement I is True, Statement II is False.

D. Statement I is False, Statement II is True.

Answer: d.

Watch Video Solution

1

2

https://dl.doubtnut.com/l/_f7LK7b4bNcIy


221. Statement I: A light ray is incident on a glass slab. Some portion of

it is re�ected and some is refracted. Refracted and re�ected rays are

always perpendicular to each other. 

Statement II: Angle of incidence is equal to angle of re�ection. 

A. Statement is True, Statement II is True, Statement II is correct

explanation for Statement I

B. Statement I is True, Statement II is True, Statement II is NOT a

correct explanation for Statement I.

https://dl.doubtnut.com/l/_fvmSEOxv4o4D


Assertion-Reasoninig

C. Statement I is True, Statement II is False.

D. Statement I is False, Statement II is True.

Answer: d.

Watch Video Solution

1. Consider a transparent hemispher  in front of which a small

object is placed in air  as shown in �gure.  

  

(n = 2)

(n = 1)

https://dl.doubtnut.com/l/_fvmSEOxv4o4D
https://dl.doubtnut.com/l/_DhO20aB7k3rV


Q. For which value of x, of the following , will the �nal image of the

object O be virtual?

A. 2R

B. 3R

C. 

D. 

Answer: c.

Watch Video Solution

R/2

1.5R

2. Consider a transparent hemispher  in front of which a small

object is placed in air  as shown in �gure. 

(n = 2)

(n = 1)

https://dl.doubtnut.com/l/_DhO20aB7k3rV
https://dl.doubtnut.com/l/_VSe2SLg1Aqp2


Linked Comprehension

  

Q. What is the nature of �nal image of the object when ?

A. Erect and magni�ed

B. Inverted and magni�ed.

C. Erect and same size.

D. Inverted and same size.

Answer: d.

Watch Video Solution

x = 2R

https://dl.doubtnut.com/l/_VSe2SLg1Aqp2
https://dl.doubtnut.com/l/_Qt6utw1shCsZ


1. Consider a transparent hemispher  in front of which a small

object is placed in air  as shown in �gure. 

  

Q. Consider a ray starting from O which strikes the spherical surface at

grazing incident . Takin , what will be the angle (from

normal) at which the ray may emerge from the plane surface.

A. 

B. 

C. 

D. 

Answer: a

(n = 2)

(n = 1)

(i = 90∘ ) x = R

90∘

0∘

30∘

60∘

https://dl.doubtnut.com/l/_Qt6utw1shCsZ


Watch Video Solution

2. This question concerna a symmetrical lens shown, along with its two

focal points. It is made of plastice with  and has focal length f.

Four di�erent regions are shown: 

Here, 

A.  B.   

C.  D.   

  

Q. If incident rays are converging, then in which region does the image

appear?

A. A

B. B

n = 1.2

−∞x < − f −f < x < 0

0 < x < f f < x < ∞

https://dl.doubtnut.com/l/_Qt6utw1shCsZ
https://dl.doubtnut.com/l/_SWTI37DuGI4D


C. C

D. D

Answer: d

Watch Video Solution

3. This question concerna a symmetrical lens shown, along with its two

focal points. It is made of plastice with  and has focal length f.

Four di�erent regions are shown: 

Here, 

A.  B.   

C.  D.   

  

n = 1.2

−∞x < − f −f < x < 0

0 < x < f f < x < ∞

https://dl.doubtnut.com/l/_SWTI37DuGI4D
https://dl.doubtnut.com/l/_287h98Zdifec


Q. If incident rays are converging, then in which region does the image

appear?

A. A

B. B

C. C

D. D

Answer: c

Watch Video Solution

4. This question concerns a symmetrical lens shown, along with its two

focal points. It is made of plastic with  and has focal length f.

Four di�erent regions are shown: 

A.  

B.   

C.   

n = 1.2

−∞ < x < − f

−f < x < 0

0 < x < f

https://dl.doubtnut.com/l/_287h98Zdifec
https://dl.doubtnut.com/l/_b1JEdRyGIak8


D.  

A second lens is now placed adjacent to the �rst in contact with it. The

new lens is concave, with a focal length . In what region does

the focal length of the two-lens system lie? Treat the lenses as thin. 

A. A

B. B

C. C

D. D

Answer: d

Watch Video Solution

f < x < ∞

f = − 3f

https://dl.doubtnut.com/l/_b1JEdRyGIak8


5. A point object O is placed in front of a concave mirror of focal length

10cm. A glass slab of refractive index  and thickness 6cm is

inserted between the object and mirror. 

 

Q. Find the position and nature of the �nal image when the distance x

shown in �gure, is 5cm.

A. 11cm, virtual

B. 17cm, real

C. 14cm, real

μ = 3/2

https://dl.doubtnut.com/l/_V1BjLaW5HeTj


D. 20cm, virtual

Answer: b.

Watch Video Solution

6. A point object O is placed in front of a concave mirror of focal 

length . A glass slab of refractive index  and thickness 

is 

inserted between object and mirror. Find the position of �nal image

when the 

distance x shown in �gure is 

10cm μ =
3

2
6cm

https://dl.doubtnut.com/l/_V1BjLaW5HeTj
https://dl.doubtnut.com/l/_CJXp6LMAr7Ye


  

(a)  , (b) 

A. 17cm, virtual

B. 17cm, real

C. 12cm, virtual

D. 15cm, virtual

Answer: a

Watch Video Solution

5cm 20cm

https://dl.doubtnut.com/l/_CJXp6LMAr7Ye


7. A glass sphere of radius 2R and refractive index n has a spherical

cavity of radius R, concentric with it. 

  

Q. When viewer is ono left side of the hollow sphere, what will be the

shift in position of the object?

A. ,right

B. ,right

C. ,left

D. ,left

Answer: b

Watch Video Solution

R
(n + 1)

(n − 1)

R
(n − 1)

(n + 1)

R
(2n − 1)

(2n + 1)

R
2(n − 1)

(n + 1)

https://dl.doubtnut.com/l/_fE6UngX3Estf


8. A glass sphere of radius 2R and refractive index n has a spherical

cavity of radius R, concentric with it.

Q. When viewer is on right side of the hollow sphere, what will be

apparent change in position of the object? 

A. ,towards left

B. ,towards left

C. ,towards right

D. ,towards right

Answer: b

R
(n − 1)

(3n + 1)

R
(n + 1)

(3n − 1)

R
(n + 1)

(3n + 1)

R
(n − 1)

(3n − 1)

https://dl.doubtnut.com/l/_fE6UngX3Estf
https://dl.doubtnut.com/l/_x6SdIYaowv18


Watch Video Solution

9. A thin equiconvex lens of refractive index  is placed on a

horizontal plane mirror as shown in �gure. The space between the lens

and the mirror is �lled with a liquid of refractive index  . It is found

that when a point object is placed 15 cm above the lens on its priincipal

axis, the object coincides with its own image. 

  

Q. The radius of curvature of the convex surface is

A. 10cm

B. 15cm

C. 20cm

D. 25cm

Answer: a

3/2

4/3

https://dl.doubtnut.com/l/_x6SdIYaowv18
https://dl.doubtnut.com/l/_K1AbnzQTycoI


Watch Video Solution

10. A thin biconvex lens of refractive index  is placed on a

horizontal plane mirror as shown in Figure . The space between the

lens and the mirror is then �lle with water or refractive index . It is

found that when a point object is placed 15 cm above the lens on its

principal axis, the object coincides with its own image. On representing

with another liquid, the object and the image again coincide at a

distance 25 cm from the lens. Calculate the refractive index of the

liquid. 

A. 1.6

B. 2.6

C. 2.8

3/2

4/3

https://dl.doubtnut.com/l/_K1AbnzQTycoI
https://dl.doubtnut.com/l/_xkcMYSMF4MVo


D. 3.2

Answer: a.

Watch Video Solution

11.   

A point object is placed at a distance of 0.3 m from a convex lens (focal

length 0.2 m) cut into two halves each of which is displaced by 0.0005

m as shown in the �gure. Find the position of the image . If more than

one image is formed �nd their number and the distance between them.

https://dl.doubtnut.com/l/_xkcMYSMF4MVo
https://dl.doubtnut.com/l/_2n3gn0fIrPeG


A. 30cm, right of lens

B. 60cm, right of lens

C. 70cm, left of lens

D. 40cm, left of lens

Answer: b.

Watch Video Solution

https://dl.doubtnut.com/l/_2n3gn0fIrPeG


12.   

A point object is placed at a distance of 0.3 m from a convex lens (focal

length 0.2 m) cut into two halves each of which is displaced by 0.0005

m as shown in the �gure. Find the position of the image . If more than

one image is formed �nd their number and the distance between them.

A. 2

B. 4

C. 6

D. 5

https://dl.doubtnut.com/l/_1Nt0GPNdQV6c


Answer: a.

Watch Video Solution

13.   

A point object is placed at a distance of 0.3 m from a convex lens (focal

length 0.2 m) cut into two halves each of which is displaced by 0.0005

m as shown in the �gure. Find the position of the image . If more than

one image is formed �nd their number and the distance between them.

A. 0.1cm

https://dl.doubtnut.com/l/_1Nt0GPNdQV6c
https://dl.doubtnut.com/l/_qBMk0pZZfAbG


B. 0.5cm

C. 0.3cm

D. 1cm

Answer: c.

Watch Video Solution

14. The convex surface of a thin concave-convex lens of glass of

refractive index 1.5 has a radius of curvature 20 cm. The concave

surface has a radius of curvature 60 cm. The convex side is silvered and

placed on a horizontal surface as shown in �gure. (a) Where should a

pin be placed on the axis so that its image is formed at the same place

? (b) If the concave part is �lled with water (mu = 4/3), �nd the distance

through which the pin should be moved so that the image of the pin

again coincides with the pin. 

https://dl.doubtnut.com/l/_qBMk0pZZfAbG
https://dl.doubtnut.com/l/_SQhDq3rlHAD4


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x = 5cm

x = 20cm

x = 15cm

x = 25cm

15. The convex surface of a thin concave-convex lens of glass of

refractive index 1.5 has a radius of curvature 20 cm. The concave

surface has a radius of curvature 60 cm. The convex side is silvered and

placed on a horizontal surface as shown in �gure. (a) Where should a

pin be placed on the axis so that its image is formed at the same place

? (b) If the concave part is �lled with water (mu = 4/3), �nd the distance

through which the pin should be moved so that the image of the pin

again coincides with the pin. 

https://dl.doubtnut.com/l/_SQhDq3rlHAD4
https://dl.doubtnut.com/l/_GR51jv9GnYZs


A. 

B. 

C. 

D. 

Answer: a.

Watch Video Solution

Δx = 1.15cm, up

Δx = 3.15cm, down

Δx = 0.05cm, up

Δx = 0.15cm, down

16. Two thin convex lenses of focal lengths  and  are separated by a

horizontal distance d (where , ) and their centres are

displaced by a vertical separation  as shown in the �g.  

Taking the origin of coordinates O, at the centre of the �rst lens the x

and y coordinates of the focal point of this lens system, for a parallel

f1 f2

d < f1 d < f2

△

https://dl.doubtnut.com/l/_GR51jv9GnYZs
https://dl.doubtnut.com/l/_XGqxUpEnukPs


beam of rays coming form the left, are given by: ` 

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

(f1 + d)Δ

(f1 + f2 − d)

2(f1 + d)

(f1 + f2 − d)

2(f1 − d)Δ

(f1 + f2 + d)

(f1 − d)Δ

(f1 + f2 − d)

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


17. Two thin convex lenses of focal lengths  and  are separated by a

horizontal distance d (where , ) and their centres are

displaced by a vertical separation  as shown in the �g.  

Taking the origin of coordinates O, at the centre of the �rst lens the x

and y coordinates of the focal point of this lens system, for a parallel

beam of rays coming form the left, are given by: ` 

A. 

B. 

C. 

D. 

f1 f2

d < f1 d < f2

△

d(f1 − d) + f1f2

(f1 + f2 − d)

f1f2

(f1 + f2 − d)

d(f1 − d)

(f1 + f2 − d)

2d(f1 + d) − f1f2

(f1 + f2 − d)

https://dl.doubtnut.com/l/_XnCk2X8kGhis


Answer: a

Watch Video Solution

18. A parallel beam of light falls successively on a thin convex lens of

focal length 40 cm and then ono a thin convex lens of focal length

10cm as shown in �gure. 

In �gure, the second lens is an equi-concave lens of focal length 10cm

and made of a material of refractive index 1.5. In both the cases, the

second lens has an aperture equal to 1cm. 

https://dl.doubtnut.com/l/_XnCk2X8kGhis
https://dl.doubtnut.com/l/_njXOFfrq0pgk


  

Q. Compare the area illuminated by the beam of light on the screen,

which passes through the second lens in the two cases. The ratio

 will be

A. 

B. 

C. 

(A2 /A1)

72/5

81/4

56/3

https://dl.doubtnut.com/l/_njXOFfrq0pgk


D. 

Answer: b.

Watch Video Solution

29/2

19. A parallel beam of light falls successively on a thin convex lens of

focal length 40 cm and then ono a thini convex lens of focal length

10cm as shown in �gure. 

In �gure, the second lens is an equiconcave lens of focal length 10cm

and made of a material of refractive index 1.5. In both the cases, the

second lens has an aperture equal to 1cm. 

https://dl.doubtnut.com/l/_njXOFfrq0pgk
https://dl.doubtnut.com/l/_0MoQIyYLhg8G


  

Q. Now, a liquid of refractive index  is �lled to the right of the second

lens in case B such that the area illuminated in both the cases is the

same. Determing the refractive index of the liquid.

A. 1

B. 2.5

C. 3

μ

https://dl.doubtnut.com/l/_0MoQIyYLhg8G


D. 1.5

Answer: c.

Watch Video Solution

20. Two identical plano-convex lenses  and   

of radii of curvature  are placed as shown in Figure.  

  

Q. Find the position of the image of the parallel beam of light relative

to the common principal axis.

L1(μ1 − 1.4) L2(μ2 − 1.5)

R = 20cm

https://dl.doubtnut.com/l/_0MoQIyYLhg8G
https://dl.doubtnut.com/l/_Im0RvBJO4gsC


A. 

B. 

C. 

D. 

Answer: b.

Watch Video Solution

100/7cm

200/9

31.2cm

21.8cm

21. Two identical plano-convex lenses  and 

of radii of curvature  are placed as shown in Figure.  

L1(μ1 − 1.4) L2(μ2 − 1.5)

R = 20cm

https://dl.doubtnut.com/l/_Im0RvBJO4gsC
https://dl.doubtnut.com/l/_OFqSgW8xN9xw


  

Q. Now, the secocnd lens is shifted vertically downward by a small

distance 4.5mm and the extended parts of  and  are blackened as

shown in �gure. Find the new position of the image of the parallel

L1 L2

https://dl.doubtnut.com/l/_OFqSgW8xN9xw


beam. 

A.  cm behind the lens 2.5 mm below the principal axis of 

B.  in front of th elens 2mm below the prinicipal axis of 

C.  in front of the lens 2.5mm below the principal axis of 

D. cm behind the lens 2mm below the princiipal axis of 

Answer: a.

Watch Video Solution

200/9 L1

100/9cm L1

200/9cm

L1

100/9 L1

https://dl.doubtnut.com/l/_OFqSgW8xN9xw


22. A beam of light converges towards a point O, behind a convex

mirror of focal length 20cm. 

Q. Find the magni�cation and nature of the image when point O is

10cm behind the mirror.

A. (virtual,inverted)

B. (real, inverted)

C. (virtual, enlarged)

D.  (real, erect)

Answer: d.

Watch Video Solution

2

3

5

2

23. A beam of light converges towards a point O, behind a convex

mirror of focal length 20cm. 

https://dl.doubtnut.com/l/_OFqSgW8xN9xw
https://dl.doubtnut.com/l/_aeNzhyyTaeu0
https://dl.doubtnut.com/l/_lWDWdevhZEqq


Q. Similarly, as in above question when point O is 30cm behind the

mirror.

A. (virtual, inverted)

B. (real, inverted)

C. (virtual, enlarged)

D. real, enlarged)

Answer: a.

Watch Video Solution

2

3

3

1(

24. A ray of light enters a spherical drop of water of refractive index 

as shown in �gure. 

μ

https://dl.doubtnut.com/l/_lWDWdevhZEqq
https://dl.doubtnut.com/l/_wrxk5VT7g1wz


  

Q. Select the correct statement:

A. Incident rays are partically re�ected at point A

B. Incident rays are totalyy re�ected at point A

C. Incident rays are totally transmitted through A

D. None of these

Answer: a.

Watch Video Solution

https://dl.doubtnut.com/l/_wrxk5VT7g1wz


25. A ray of light enters a spherical drop of water of refractive index 

as shown in �gure. 

  

Q. An expression of the angle between incident ray and emergent ray

(angle of deviation) as shown in �gure. 

A. 

μ

0∘

https://dl.doubtnut.com/l/_dda6SIzDxhbI


B. 

C. 

D. 

Answer: d.

Watch Video Solution

ϕ

α − ϕ

π − 4α + 2ϕ

26. A ray of light enters a spherical drop of water of refractive index 

as shown in �gure. 

  

Q. Considert eh �gure of question 60, the angle  for which minimum

deviation is produced will be given by

μ

ϕ

https://dl.doubtnut.com/l/_dda6SIzDxhbI
https://dl.doubtnut.com/l/_1SVVW4OjZjgr


A. 

B. 

C. 

D. 

Answer: b.

Watch Video Solution

cos2 ϕ =
μ2 + 1

3

cos2 ϕ =
μ2 − 1

3

sin2 ϕ =
μ2 + 1

3

sin2 ϕ =
μ2 − 1

3

27. The ciliary muscles of eye control the curvature of the lens in the

eye and hence can alter the e�ective focal length of the system. When

the muscles are fully relaxed, the focal length is maximum. When the

muscles are strained, the curvature of lens increases. That means

radius of curvature decreases and focal length decreases. For a clear

vision, the image must be on the retina. The image distance is

therefore �xed for clear vision and it equals the distance of retina from

eye lens. It is about 2.5cm for a grown up person. 

A perosn can theoretically have clear vision of an object situated at any

https://dl.doubtnut.com/l/_1SVVW4OjZjgr
https://dl.doubtnut.com/l/_vepUNjIOiAvg


large distance from the eye. The smallest distance at which a person

can clearly see is related to minimum possible focal length. The ciliary

muscles are most strained in this position. For an average grown up

person, minimum distance of the object should be around 25cm. 

A person su�ering from eye defects uses spectacles (eye glass). The

function of lens of spectacles is to form the image of the objects within

the range in which the person can see clearly. The image o the

spectacle lens becomes object for the eye lens and whose image is

formed on the retina. 

The number of spectacle lens used for th eremedy of eye defect is

decided by the power fo the lens required and the number of spectacle

lens is equal to the numerical value of the power of lens with sign. For

example, if power of the lens required is  (converging lens of focal

length  ), then number of lens will be .  

For all the calculations required, you can use the lens formula and

lensmaker's formula. Assume that the eye lens is equiconvex lens.

Neglect the distance between the eye lens and the spectacle lens. 

+3D

100/3cm +3

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


 

Q. Minimum focal length of eye lens of a normal peson is

A. 25cm

B. 2.5cm

C. 

D. 

Answer: d.

Watch Video Solution

25/9cm

25/11cm

https://dl.doubtnut.com/l/_vepUNjIOiAvg
https://dl.doubtnut.com/l/_khp7c2lb4xtU


28. The ciliary muscles of eye control the curvature of the lens in the

eye and hence can alter the e�ective focal length of the system. When

the muscles are fully relaxed, the focal length is maximum. When the

muscles are strained, the curvature of lens increases. That means

radius of curvature decreases and focal length decreases. For a clear

vision, the image must be on the retina. The image distance is

therefore �xed for clear vision and it equals the distance of retina from

eye lens. It is about 2.5cm for a grown up person. 

A perosn can theoretically have clear vision of an object situated at any

large distance from the eye. The smallest distance at which a person

can clearly see is related to minimum possible focal length. The ciliary

muscles are most strained in this position. For an average grown up

person, minimum distance of the object should be around 25cm. 

A person su�ering from eye defects uses spectacles (eye glass). The

function of lens of spectacles is to form the image of the objects within

the range in which the person can see clearly. The image o the

spectacle lens becomes object for the eye lens and whose image is

formed on the retina. 

https://dl.doubtnut.com/l/_khp7c2lb4xtU


The number of spectacle lens used for th eremedy of eye defect is

decided by the power fo the lens required and the number of spectacle

lens is equal to the numerical value of the power of lens with sign. For

example, if power of the lens required is  (converging lens of focal

length  ), then number of lens will be .  

For all the calculations required, you can use the lens formula and

lensmaker's formula. Assume that the eye lens is equiconvex lens.

Neglect the distance between the eye lens and the spectacle lens. 

  

Q. Maximum focal length of a eye lens of a normal person is

A. 25cm

+3D

100/3cm +3

https://dl.doubtnut.com/l/_khp7c2lb4xtU


B. 2.5cm

C. 

D. cm

Answer: b.

Watch Video Solution

25

9

25

11

29. The ciliary muscles of eye control the curvature of the lens in the

eye and hence can alter the e�ective focal length of the system. When

the muscles are fully relaxed, the focal length is maximum. When the

muscles are strained, the curvature of lens increases. That means

radius of curvature decreases and focal length decreases. For a clear

vision, the image must be on the retina. The image distance is

therefore �xed for clear vision and it equals the distance of retina from

eye lens. It is about 2.5cm for a grown up person. 

A perosn can theoretically have clear vision of an object situated at any

large distance from the eye. The smallest distance at which a person

https://dl.doubtnut.com/l/_khp7c2lb4xtU
https://dl.doubtnut.com/l/_I3sEI5KyI8ii


can clearly see is related to minimum possible focal length. The ciliary

muscles are most strained in this position. For an average grown up

person, minimum distance of the object should be around 25cm. 

A person su�ering from eye defects uses spectacles (eye glass). The

function of lens of spectacles is to form the image of the objects within

the range in which the person can see clearly. The image o the

spectacle lens becomes object for the eye lens and whose image is

formed on the retina. 

The number of spectacle lens used for th eremedy of eye defect is

decided by the power fo the lens required and the number of spectacle

lens is equal to the numerical value of the power of lens with sign. For

example, if power of the lens required is  (converging lens of focal

length  ), then number of lens will be .  

For all the calculations required, you can use the lens formula and

lensmaker's formula. Assume that the eye lens is equiconvex lens.

Neglect the distance between the eye lens and the spectacle lens. 

+3D

100/3cm +3

https://dl.doubtnut.com/l/_I3sEI5KyI8ii


  

Q. A near sighted man can clearly see ojects only upto a distance of

100cm and not beyond this. The number of the spectacle lenses

necessary for the remedy of this defect will be

A. 

B. 1

C. 

D. 3

Answer: b

Watch Video Solution

+1

+3

https://dl.doubtnut.com/l/_I3sEI5KyI8ii


Watch Video Solution

30. The ciliary muscles of eye control the curvature of the lens in the

eye and hence can alter the e�ective focal length of the system. When

the muscles are fully relaxed, the focal length is maximum. When the

muscles are strained, the curvature of lens increases. That means

radius of curvature decreases and focal length decreases. For a clear

vision, the image must be on the retina. The image distance is

therefore �xed for clear vision and it equals the distance of retina from

eye lens. It is about 2.5cm for a grown up person. 

A perosn can theoretically have clear vision of an object situated at any

large distance from the eye. The smallest distance at which a person

can clearly see is related to minimum possible focal length. The ciliary

muscles are most strained in this position. For an average grown up

person, minimum distance of the object should be around 25cm. 

A person su�ering from eye defects uses spectacles (eye glass). The

function of lens of spectacles is to form the image of the objects within

the range in which the person can see clearly. The image o the

https://dl.doubtnut.com/l/_I3sEI5KyI8ii
https://dl.doubtnut.com/l/_KLIiDHzB5Ve1


spectacle lens becomes object for the eye lens and whose image is

formed on the retina. 

The number of spectacle lens used for th eremedy of eye defect is

decided by the power fo the lens required and the number of spectacle

lens is equal to the numerical value of the power of lens with sign. For

example, if power of the lens required is  (converging lens of focal

length  ), then number of lens will be .  

For all the calculations required, you can use the lens formula and

lensmaker's formula. Assume that the eye lens is equiconvex lens.

Neglect the distance between the eye lens and the spectacle lens. 

  

Q. A far sighted man connot see objects clearly unless they are at least

+3D

100/3cm +3

https://dl.doubtnut.com/l/_KLIiDHzB5Ve1


100cm from his eyes. The number of the spectacle lenses that will make

his range of clear vision equal to an average grown up person will be

A. 

B. 1

C. 

D. 3

Answer: c

Watch Video Solution

+1

+3

31. The ciliary muscles of eye control the curvature of the lens in the

eye and hence can alter the e�ective focal length of the system. When

the muscles are fully relaxed, the focal length is maximum. When the

muscles are strained, the curvature of lens increases. That means

radius of curvature decreases and focal length decreases. For a clear

vision, the image must be on the retina. The image distance is

https://dl.doubtnut.com/l/_KLIiDHzB5Ve1
https://dl.doubtnut.com/l/_n2fxr57ZgsCg


therefore �xed for clear vision and it equals the distance of retina from

eye lens. It is about 2.5cm for a grown up person. 

A perosn can theoretically have clear vision of an object situated at any

large distance from the eye. The smallest distance at which a person

can clearly see is related to minimum possible focal length. The ciliary

muscles are most strained in this position. For an average grown up

person, minimum distance of the object should be around 25cm. 

A person su�ering from eye defects uses spectacles (eye glass). The

function of lens of spectacles is to form the image of the objects within

the range in which the person can see clearly. The image o the

spectacle lens becomes object for the eye lens and whose image is

formed on the retina. 

The number of spectacle lens used for th eremedy of eye defect is

decided by the power fo the lens required and the number of spectacle

lens is equal to the numerical value of the power of lens with sign. For

example, if power of the lens required is  (converging lens of focal

length  ), then number of lens will be .  

For all the calculations required, you can use the lens formula and

lensmaker's formula. Assume that the eye lens is equiconvex lens.

+3D

100/3cm +3

https://dl.doubtnut.com/l/_n2fxr57ZgsCg


Neglect the distance between the eye lens and the spectacle lens. 

  

Q. A person can see objects clearly from distance 10cm to . Then, we

can say that the person is

A. normal sighted person

B. near-sighted person

C. far-sighted person

D. a person with exceptional eye having no eye defect

Answer: d.

Watch Video Solution

∞

https://dl.doubtnut.com/l/_n2fxr57ZgsCg


Watch Video Solution

32. A parallel beam of light falls on a solid tranparent sphere. 

  

Q. Which is corret?

A. If the beam is thick, then whole beam can be focussed at A.

B. the whole beam can be focussed at A only if the beam is thin

enough

C. if the beam is thin, then the beam can't be focussed before A.

D. none of these

Answer: b.

https://dl.doubtnut.com/l/_n2fxr57ZgsCg
https://dl.doubtnut.com/l/_7UIFJYIfGJqf


Watch Video Solution

33. A parallel beam of light falls on a solid tranparent sphere. 

  

Q. If however thin beam is focussed at A, then �nd the refractive index

of the sphere,

A. 1.5

B. 1.7

C. 2.0

D. 2.5

Answer: c.

https://dl.doubtnut.com/l/_7UIFJYIfGJqf
https://dl.doubtnut.com/l/_VI0qDHNF9v8Q


Watch Video Solution

34. A parallel beam of light falls on a solid tranparent sphere. 

  

Q. For what value of refractive index , the thin beam can be focussed

at centre of sphere.

A. 1.5

B. 2

C. 2.5

D. none of these

Answer: d.

μ

https://dl.doubtnut.com/l/_VI0qDHNF9v8Q
https://dl.doubtnut.com/l/_DjXl1kUpxNTd


Watch Video Solution

35. Pulfrich refractometer is used to measure the refractive index of

solids and liquid. It consist of right angled prism. A having its two faces

perfectly plane. One of the face is horizontal and the other is vertical as

shown is �gure. The solid B whose refractive index is to be determined

is taken having two faces cut perpendicular to one another. Light is

incident in a direction parallel to the horizontal surface so that the

light entering the prism A is at critical angle C. Finally, it emerges from

the prism at an angle i. Let the refractive index of the solid be  and

that of the prism A be  (which is known). Here  and by

measuring i,  can be determinged. 

μ

μ0 μ0 > μ

μ

https://dl.doubtnut.com/l/_DjXl1kUpxNTd
https://dl.doubtnut.com/l/_C4IbBspIxtlF


  

Q. Refractive index of the solid  in terms of  and i is

A. 

B. 

C. 

D. 

Answer: d.

Watch Video Solution

(μ) μ0

√μ2
0 + sin2 i

μ0 + sin2 i

√μ2
0 − 2 sin2 i

√μ2
0 − sin2 i

https://dl.doubtnut.com/l/_C4IbBspIxtlF


36. Pulfrich refractometer is used to measure the refractive index of

solids and liquid. It consist of right angled prism. A having its two faces

perfectly plane. One of the face is horizontal and the other is vertical as

shown is �gure. The solid B whose refractive index is to be determined

is taken having two faces cut perpendicular to one another. Light is

incident in a direction parallel to the horizontal surface so that the

light entering the prism A is at critical angle C. Finally, it emerges from

the prism at an angle i. Let the refractive index of the solid be  and

that of the prism A be  (which is known). Here  and by

measuring i,  can be determinged. 

μ

μ0 μ0 > μ

μ

https://dl.doubtnut.com/l/_8PuevMYmgrEs


  

Q. Refractive index of the solid  in terms of  and i is

A. 1.21

B. 

C. 1

D. 

Answer: c.

Watch Video Solution

(μ) μ0

√2

√3/2

https://dl.doubtnut.com/l/_8PuevMYmgrEs


37. Pulfrich refractometer is used to measure the refractive index of

solids and liquid. It consist of right angled prism. A having its two faces

perfectly plane. One of the face is horizontal and the other is vertical as

shown is �gure. The solid B whose refractive index is to be determined

is taken having two faces cut perpendicular to one another. Light is

incident in a direction parallel to the horizontal surface so that the

light entering the prism A is at critical angle C. Finally, it emerges from

the prism at an angle i. Let the refractive index of the solid be  and

that of the prism A be  (which is known). Here  and by

measuring i,  can be determinged. 

μ

μ0 μ0 > μ

μ

https://dl.doubtnut.com/l/_ArtPA9fRMUVX


  

Q. Refractive index of the solid  in terms of  and i is

A. 

B. 

C. slightly greater than 2

D. slightly less than 2

Answer: c.

Watch Video Solution

(μ) μ0

√2

√3

https://dl.doubtnut.com/l/_ArtPA9fRMUVX


38. An object is present on the principal axis of a concave mirror at a

distance 30cm from it. Focal length of mirror is 20cm. 

  

Q. Image formed by mirror is

A. At a distance of 60cm in front of mirror

B. At a distance 60cm behind the mirror

C. At a distance 12 cm in front of mirror

https://dl.doubtnut.com/l/_whl0TIQAlEXW


D. At a distance 12cm behind the mirror

Answer: a.

Watch Video Solution

39. An object is placed between a plane mirror and a concave mirror of

focal length 15 cm as shown in Figure . Find the position of the images

https://dl.doubtnut.com/l/_whl0TIQAlEXW
https://dl.doubtnut.com/l/_niZaCuxyVhrZ


after two re�ections. 

A. image starts moving with  away from the mirror

B. image starts moving with  towards the mirror

C. image starts moving with  towards the mirror

D. image starts moving with  away from the mirror

Answer: d.

Watch Video Solution

4cms− 1

4cms− 1

8ms− 1

8cms− 1

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


Watch Video Solution

40. An object is present on the principal axis of a concave mirror at a

distance 30cm from it. Focal length of mirror is 20cm. 

  

Q. If object starts moving with  perpendicular to principal axis

above the principal axis then,

A. image moves with velocity  below the principal axis

2cms−1

4cms−1

https://dl.doubtnut.com/l/_niZaCuxyVhrZ
https://dl.doubtnut.com/l/_Esi0407gzsVB


B. image moves with velocity  above the principal axis

C. image moves with velocity  below the principal axis

D. image moves with velocity  above the principal axis

Answer: a.

Watch Video Solution

4cms−1

8cms−1

8cms−1

41. An object kept near a convex lens of focal length f, executes SHM

between P and Q according to the equation , O being the

mean position. Take x-axis as the principal axis of the lens and

 to answer the following questions:  

  

y = A sinωt

A < < D

https://dl.doubtnut.com/l/_Esi0407gzsVB
https://dl.doubtnut.com/l/_rAAChFemetpj


Q. The phase di�erence between the object and the image oscillations

is

A. 

B. 

C. 0

D. None of these

Answer: b.

Watch Video Solution

π/2

π

42. An object kept near a convex lens of focal length f, executes SHM

between P and Q according to the equation , O being the

mean position. Take x-axis as the principal axis of the lens and

 to answer the following questions:  

y = A sinωt

A < < D

https://dl.doubtnut.com/l/_rAAChFemetpj
https://dl.doubtnut.com/l/_jmTDEXyoM06X


  

Q. The amplitude of oscillation of the image is

A. A

B. 2A

C. 

D. Image does not oscillate

Answer: c

Watch Video Solution

A/2

43. An object kept near a convex lens of focal length f, executes SHM

between P and Q according to the equation , O being they = A sinωt

https://dl.doubtnut.com/l/_jmTDEXyoM06X
https://dl.doubtnut.com/l/_WqStObtMulxa


mean position. Take x-axis as the principal axis of the lens and

 to answer the following questions:  

  

Q. The velocity of the image when the object crosses the mean position

and goes toward Q is

A. 

B. 

C. 

D. None of these

Answer: c.

Watch Video Solution

A < < D

Aω

−Aω

Aω/2

https://dl.doubtnut.com/l/_WqStObtMulxa
https://dl.doubtnut.com/l/_nUlqU9MqBFAh


44. A convex lens of focal length 40cm is held at a distance 12cm

coaxially above a concave mirror of focale length 18cm. 

  

Q. A luminous point object placed d cm above the lens on its axis gives

rise to an imag coincident iwth itself, then the value of d is equal to

A. 15cm

https://dl.doubtnut.com/l/_nUlqU9MqBFAh


B. 30cm

C. 24cm

D. 18cm

Answer: a.

Watch Video Solution

45. A convex lens of focal length 40cm is held at a distance 12cm

coaxially above a concave mirror of focale length 18cm. 

https://dl.doubtnut.com/l/_nUlqU9MqBFAh
https://dl.doubtnut.com/l/_uEl5SpKiGJJs


  

Q. If the convex lens is replaced by a glass plate of thickness 6cm,

refractive index  and gives rise to an image coincident withμ =
3

2

https://dl.doubtnut.com/l/_uEl5SpKiGJJs


itself, then the value of d is equal to 

A. 20cm

B. 30cm

C. 40cm

D. 60cm

Answer: c.

Watch Video Solution

https://dl.doubtnut.com/l/_uEl5SpKiGJJs


46. A convex lens of focal length 40cm is held at a distance 12cm

coaxially above a concave mirror of focale length 18cm. 

  

Q. If the convex lens is replaced by a glass plate of thickness 6cm,

refractive index  and gives rise to an image coincident withμ =
3

2

https://dl.doubtnut.com/l/_uEl5SpKiGJJs
https://dl.doubtnut.com/l/_HSpONdBdPEFH


itself, then the value of d is equal to 

A. 20cm

B. 30cm

C. 40cm

D. 60cm

Answer: a.

Watch Video Solution

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


47. A concave mirror forms real image of a point source lying on the

optical axis at a distance of 50cm from the mirror. The focal length of

the mirror is 25cm. The mirror is cut in two, and its halves are drawn at

a distance of 1 cm apart in a direction perpendicular to the optical axis.

 

Q. The distance between the two images formed by the two halves of

the mirror is

A. 0.5cm

B. 1cm

https://dl.doubtnut.com/l/_HSpONdBdPEFH
https://dl.doubtnut.com/l/_rjDDEdgBXORF


C. 1.5cm

D. 2cm

Answer: d.

Watch Video Solution

48. A concave mirror forms real image of a point source lying on the

optical axis at a distance of 50cm from the mirror. The focal length of

the mirror is 25cm. The mirror is cut in two, and its halves are drawn at

a distance of 1 cm apart in a direction perpendicular to the optical axis.

https://dl.doubtnut.com/l/_rjDDEdgBXORF
https://dl.doubtnut.com/l/_VAj0g5sHdMuW


 

Q. Two statements are provided. Choose which is true and which is

false. 

Statement I: Image formed by half cut mirror has just half the intensity

as that of the intensity of image formed by complete mirror. 

Statement II: More the lateral separation between the two halves of

the mirror, less will be the separation between the two images, as show

in the given situation.

A. 

B. 

C. 

T , T

T , F

F , T

https://dl.doubtnut.com/l/_VAj0g5sHdMuW


D. 

Answer: b.

Watch Video Solution

F , F

49. A concave mirror forms real image of a point source lying on the

optical axis at a distance of 50cm from the mirror. The focal length of

the mirror is 25cm. The mirror is cut in two, and its halves are drawn at

a distance of 1 cm apart in a direction perpendicular to the optical axis.

 

Q. In the given situation, if the two halves are each rotated (before

https://dl.doubtnut.com/l/_VAj0g5sHdMuW
https://dl.doubtnut.com/l/_TPrPYqvcZ2eN


being separated) about S by , with reference to original position,

then the distance between the two images will be 

A. 0.5cm

B. 2cm

C. 1cm

D. zero

Answer: d.

Watch Video Solution

90∘

50. An object AB of height 1cm lying on the axis of convex mirror of

focal length20cm, at a distance of 30cm from its pole as shown in

�gure. Now the object starts moving with a constant speed 

towards the pole. Calculate 

1cm/sec

https://dl.doubtnut.com/l/_TPrPYqvcZ2eN
https://dl.doubtnut.com/l/_XEikg770AZ36


 

Q. Magnitude of velocity of image at the given instant

A. 

B. 

C. 

D. 

Answer: c.

Watch Video Solution

0.08cms− 1

0.64cms− 1

0.16cms− 1

0.32cms− 1

51. An object AB of height 1cm lying on the axis of convex mirror of

focal length20cm, at a distance of 30cm from its pole as shown in

�gure. Now the object starts moving with a constant speed 

towards the pole. Calculate 

1cm/sec

https://dl.doubtnut.com/l/_XEikg770AZ36
https://dl.doubtnut.com/l/_csfbHQEKuoi3


Integer

 

Q. Rate of change of height of image.

A. 

B. 

C. 

D. 

Answer: d.

Watch Video Solution

0.16cms− 1

0.004cms− 1

0.016cms− 1

0.0008cms− 1

https://dl.doubtnut.com/l/_csfbHQEKuoi3


1. The magni�cation of an object placed in front of a convex lens is  .

The focal length of the lens is  metres. Find the distance by which

object has to be moved to obtain a magni�cation of  (in metres).

Watch Video Solution

+2

2.0

−2

2. A point object is placed at a diatance of 25 cm from a convex lens of

focal length 20 cm. If a glass slab of thickness t and refractive index 1.5

is inserted between the lens and the object, the image is formed at

in�nity. The thickness t is

Watch Video Solution

3. As shown in �gure, light is incident normally on one face of the

prism. A liquid of refractive index  is placed on the horizontal face AC.

The refractive index of prism is  . If total internal re�ection taken

place on face AC, m should be less than , where I is ann integer.

μ

3/2

I√3

4

https://dl.doubtnut.com/l/_TrG1ltfr7Zfu
https://dl.doubtnut.com/l/_EXf6p97Q8k3N
https://dl.doubtnut.com/l/_VCDt0JzxCjwN


Find the value of I. 

Watch Video Solution

4. Where should a convex lens of focal length 9cm be placed (in cm)

between two point sources  and  where are 24 cm apart, so that

images of both the sources are formed at the same place. You have to

�nd distance of lens from  or  whichever is lesser.

Watch Video Solution

S1 S2

S1 S2

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

which has refracting angle of  . The ray emerging out of the prism

60∘

30∘

https://dl.doubtnut.com/l/_VCDt0JzxCjwN
https://dl.doubtnut.com/l/_crcl2jWUgzLG
https://dl.doubtnut.com/l/_3Fm2AO5PPNwg


makes an angle of  with the incident ray. If the refractive index of

the material of the prism is  , �nd the value of a .

Watch Video Solution

30∘

μ = √a

6. A container of uniform cross-section has a height of 14 m. Upto what

height (in metre) water of refractive index  should be �lled for

normal viewing.

Watch Video Solution

4/3

7. What is the velocity (in cm  ) of image in situation shown in

�gure,  object,  focal length ). Object moves with velocity 

s− 1

(O = f =

https://dl.doubtnut.com/l/_3Fm2AO5PPNwg
https://dl.doubtnut.com/l/_w7wtN3sMvHqa
https://dl.doubtnut.com/l/_KO4x0dqRBJ92


 and mirror moves with velocityy  as shown.  

Watch Video Solution

10cm/s 2cms− 1

8. An object is placed 50cm from a screen as shown in �gure. 

A converging lens is moved such that line MN is its principal axis. Sharp

images are formed on the screen in two positions of lens separated by

30cm. Find the focal length of the lens in cm. 

Watch Video Solution

https://dl.doubtnut.com/l/_KO4x0dqRBJ92
https://dl.doubtnut.com/l/_4x3toN5kiNJP
https://dl.doubtnut.com/l/_Kd2V8o14ENf1


9. An extended object of size 2mm is placed on the principal axis of a

converging lens of focal length 10cm. It is found that when the object

is placed perpendicular to the principal axis the image formed is 4mm

in size. The size of image when it is placed along the principal axis is

 mm.

Watch Video Solution

____________

10. A point object is placed at a distance 25cm from a convex lens of

focal length 20cm. If a glass slab of thickness t annd refractive index 1.5

is inserted between the lens and object, image is formed at . Thickness

t is found to be K times of 5cm. Fink K.

Watch Video Solution

11. A thin converging lens of focal length  is placed along y-

axis such that its optical centre coincides with the origin. A small light

f = 1.5m

https://dl.doubtnut.com/l/_Kd2V8o14ENf1
https://dl.doubtnut.com/l/_pyaPcCyfZYNL
https://dl.doubtnut.com/l/_tCHEGjAsF14z


source S is placed at  Where should a plane mirror

inclined at an angle  be placed such that y-coordinate of

�nal image is  i.e. �nd d. Also �nd x-coordinate of �nal image.  

Watch Video Solution

( − 2.0m, 0.1m).

θ, tan θ = 0.3

0.3m,

12. A convex lens A of focal length 20cm and a concave lens B of focal

length 5cm are kept along the same axis with a distance d between

them. I a parallel lbeam of leight falling on A leaved B as a parallel

beam, then d is equal to cm.

Watch Video Solution

____________

https://dl.doubtnut.com/l/_tCHEGjAsF14z
https://dl.doubtnut.com/l/_3iXwPMHDL93Y
https://dl.doubtnut.com/l/_CBQ07txusf1T


13. A thin lens of refractive index  has focal length of  in air.

When the lens is placed is a medium of refractive index (4)/(3), its focal

length will become …..cm.

Watch Video Solution

1.5 15cm

14.   

A slab of a material of refractive index 2 shown in �g. has a curved

surface APB of radius of curvature 10 cm and a plane surface CD. On the

left of APB is air and on the right CD is water with refractive indices as

given in the �gure. An object O is placed at a distance of 15 cm from

https://dl.doubtnut.com/l/_CBQ07txusf1T
https://dl.doubtnut.com/l/_t7Gg5CSgMoWF


Archives

the pole P as shown. The distance of the �nal image of O from P, as

viewed from the left is......

Watch Video Solution

15. A thin rod of length  is placed along the optical axis of a

concave mirror of focal length f such that its image whichis real and

elongated just touches the rod. Calculate the magni�cation.

Watch Video Solution

f /3

1. A ray of light undergoes deviation of  when incident on an

equilateral prism of refractive index . The angle made by the ray

inside the prism with the base of the prism is

Watch Video Solution

30∘

√2

https://dl.doubtnut.com/l/_t7Gg5CSgMoWF
https://dl.doubtnut.com/l/_t41SLrRhdG7N
https://dl.doubtnut.com/l/_hNG5P8bm2Jyt


2. The resolving power of an electro microscope is higher than that of

an optical microscope because the wavelength of electrons is

 than the wavelength of visible light.

Watch Video Solution

________________

3. If  and  are, respectively, the electric permittivity and magnetic

permeability of free space,  and  the corresponding quantities in a

medium, the index of refraction of the medium in terms of the above

parameters is .

Watch Video Solution

ε0 μ0

ε μ

________________

4. A slit of width d is placed in front of a l ens of focal length 0.5m and

is illuminated normally with light of wavelength . The

�rst di�raction minima on either side of the central di�raction

5.89 × 10− 7m

https://dl.doubtnut.com/l/_AVCda3E0ctGM
https://dl.doubtnut.com/l/_h2dsEPgAxsoz
https://dl.doubtnut.com/l/_vZFc7mgWSJC5


maximum are separated by  . The width d of the slit is 

m.

Watch Video Solution

2 × 10− 3m

_________

5. A ligth of wavelength 6000  , in air, enters, a medium with refractive

index 1.5. Inside the medium, its frequency is  Hz and

its wavelength is 

Watch Video Solution

Å

________________

________________Å

6. Twot thin lenses when placed in contact, then the power of

combination is +10D. If they are kept 0.25m apart, then the power

reduceds to +6D. The focal lengths of the lenses (in m) will be

Watch Video Solution

https://dl.doubtnut.com/l/_vZFc7mgWSJC5
https://dl.doubtnut.com/l/_FcULgcmqM8e1
https://dl.doubtnut.com/l/_PXXfqo6gQP0Y


True/False

7. A ray of light is incident normally normallyh on one of the faces of a

prism of apex angle  and refractive index . The angle of

deviation of the ray is  degrees.

Watch Video Solution

30∘ √2

________________

1. The setting sun appears higher in the sky than it really is

Watch Video Solution

2. The intensity of light at a distance 'r' from the axis of a long

cylindrical source is inversely proportional to 'r'

Watch Video Solution

https://dl.doubtnut.com/l/_U3DiKR7YDpPe
https://dl.doubtnut.com/l/_jHBmmnhyup9v
https://dl.doubtnut.com/l/_uwvDfHHiijfp
https://dl.doubtnut.com/l/_tjtIVNnLe6RZ


3. A convex lens of focal length 1 meter and a concave lens fo focal

length 0.25 meter and kept 0.75 meter apart. A parallel beam of light

�rst passes through the ocnvex lens, then through the concave lens

and comes to a focus 0.5m away from the concave lens.

Watch Video Solution

4. A beam of white lighe passing through a hollow prism gives no

spectrum.

Watch Video Solution

5. A parallel beam of white light falls on a combination of a concave

and a convex lens, both of the same material. Their foacl lengths are

15cm and 30cm, respectively for the mean wavelength in white light. On

the other side of the lens system, one sees colored patterns with violet

color at the outer edge.

Watch Video Solution

https://dl.doubtnut.com/l/_tjtIVNnLe6RZ
https://dl.doubtnut.com/l/_vJdIbmilOuEs
https://dl.doubtnut.com/l/_xZFsn52ChkRt


Single Correct Answer Type

1. When a ray of light enters a glass slab from air.

A. its wavelength decreases

B. its wavelength increases

C. its frequency increases

D. neither its wavelength nor its frequency changes

Answer: a.

Watch Video Solution

2. In Young's double slit experiment, the sepcaration between the slits

is halved and the distance between the slits and the screen is doubled.

The fringe width is

https://dl.doubtnut.com/l/_xZFsn52ChkRt
https://dl.doubtnut.com/l/_Hr4TGkizsemq
https://dl.doubtnut.com/l/_OhvpT2LXYU3V


A. unchanged

B. halved

C. doubled

D. quadrupled

Answer: d.

Watch Video Solution

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

index ) . A light beam normally on the face AB is totally re�ected to4/3

https://dl.doubtnut.com/l/_OhvpT2LXYU3V
https://dl.doubtnut.com/l/_S88pvoCp3pEn


reach on the face BC if 

A. 

B. 

C. 

D. 

sin θ ≥
8

9

< sin θ ≥ <
2

3

8

9

sin θ ≤
2

3

sin θ ≤
8

9

https://dl.doubtnut.com/l/_S88pvoCp3pEn


Answer: a.

Watch Video Solution

4. A convex lens of focal length 40 cm in contact with a concave lens

with a focal length 25 cm. The power of combination is

A.  dioptres

B.  dioptres

C.  dioptres

D.  dioptres

Answer: A

Watch Video Solution

−1.5

−6.5

+6.5

+6.67

https://dl.doubtnut.com/l/_S88pvoCp3pEn
https://dl.doubtnut.com/l/_XhzPS852OYaF


5.   

A ray of light from a denser medium strike a rarer medium at an angle

of incidence I (see Fig). The re�ected and refracted rays make as angle

of 90degrees with each other. The angles of re�ection and refraction

are r and  The critical angle is

A. 

B. 

C. 

D. 

Answer: A

r

sin− 1(tan r)

sin− 1(tan i)

sin− 1(tan r ′ )

tan− 1(sin i)

https://dl.doubtnut.com/l/_Sv1WCn82GxKn


Watch Video Solution

6. Two coherent monochromatic light beams of intensities I and 4I are

superposed. The maximum and minimum possible intensities in the

resulting beam are

A. 5I and I

B. 5I and 3I

C. 9I and I

D. 9I and 3I

Answer: C

Watch Video Solution

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

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

https://dl.doubtnut.com/l/_Sv1WCn82GxKn
https://dl.doubtnut.com/l/_j6kJxd2bynSr
https://dl.doubtnut.com/l/_QfGVGM4A0oW7


is the size of image?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

b( )
1 / 2u − f

f

b( )
1 / 2

b

u − f

b( )
u − f

f

b( )
2

f

u − f

8. 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 . 

A. separate part of the red color from the green and blue colors

https://dl.doubtnut.com/l/_QfGVGM4A0oW7
https://dl.doubtnut.com/l/_cAbU94Y8agaA


B. separate part of the blue color from the red and green colors

C. separate all the three colors from one another

D. not separate even partially any color from the other two colors

Answer: A

Watch Video Solution

9. A thin prism  with angle  and made from glass of refractive

index 1.54 is combined with another prism , made of glass of

refractive index 1.72 to produce dispersion without deviation. The angle

of prism 

A. 

B. 

C. 

D. 

P1 4∘

P2

P2

5.33∘

4∘

3∘

2.6∘

https://dl.doubtnut.com/l/_cAbU94Y8agaA
https://dl.doubtnut.com/l/_mvnslPzU81GS


Answer: c.

Watch Video Solution

10. Two thin convex lenses of focal lengths  and  are separated by a

horizontal distance  and  and their centers are

displaced by a vertical separation as shown in the �gure. A parallel

beam of rays coming from left. Take the origin of coordinates O at the

center of �rst lens. 

  

Q. Find the y-coordinate of the focal point of this lens system.

A. 

f1 f2

d(d < f1 d < f2)

x = , y = Δ
f1f2

f1 + f2

https://dl.doubtnut.com/l/_mvnslPzU81GS
https://dl.doubtnut.com/l/_UpgTCRyb87tN


B. 

C. 

D. 

Answer: c.

Watch Video Solution

x = , y =
f1(f2 + d)

f1 + f2 − d

Δ

f1 + f2

x = , y =
f1f2 + d(f1 − d)

f1 + f2 − d

Δ(f1 − d)

f1 + f2 − d

x = , y =
f1f2 + d(f1 − d)

f1 + f2 − d

Δ(f1 − d)

f1 + f2 − d

11. Spherical aberration in a thin lens can be reduced by

A. using a monochromatic light

B. usinig a boublet combination

C. using a circular annular mark over the lens

D. increasing the size of the lens

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_UpgTCRyb87tN
https://dl.doubtnut.com/l/_5xWlwApXYFoE


12. A beam of light of wavelength 600nm from a distance source falls

on a single slit 1mm wide and a resulting di�raction pattern is

observed on a screen 2m away. The distance between the �rst dark

frings on either side of central bright fringe is

A. 1.2cm

B. 1.2mm

C. 2.4cm

D. 2.4mm

Answer: d.

Watch Video Solution

https://dl.doubtnut.com/l/_guT8RwUA4t3E


13.   

An isosceles prism of angle 120degree has a refractive index 1.44. Two

parallel monochromatic rays enter the prism parallel to each other in

air as shown. The rays emerge from the opposite faces

A. are parallel to each other

B. are diverging

C. make an angle of 2  with each other

D. make an angle of  with each other

Answer: d.

Watch Video Solution

[sin− 1(0.72) − 30∘ ]

2 sin− 1(0.72)

https://dl.doubtnut.com/l/_gFU6WeWHQCAE


14. A diminished image of an object is to be obtained on a screen 1.0 m

from it. This can be achieved by appropriately placing

A. a concave mirror of suitable focal length

B. a convex mirror of suitable focal length

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

D. a concave lens of suitable focal length.

Answer: c.

Watch Video Solution

15. The focal lengths of the objective and the eyepiece of a compound

microscope are 2.0cm and 3.0cm, respectively. The distance between

the objective and the eyepiece is 15.0cm. Th �nal image formed by the

eyepiece is at in�nity. The two lenses are thin. The distance, in cm, of

https://dl.doubtnut.com/l/_gFU6WeWHQCAE
https://dl.doubtnut.com/l/_vRWCa207W5PD
https://dl.doubtnut.com/l/_W2iZ668yYDYY


the object and the image produced by the objective, mesured from the

objective lens, are respectively.

A. 2.4 and 12.0

B. 2.4 and 15.0

C. 2.0 and 12.0

D. 2.0 and 3.0

Answer: a.

Watch Video Solution

16. An eye specialist prescribes spectacles having a combination of a

convex lens of focal length 40 cm in contact with a concave lens of

focal length 25 cm. The power is this lens combination is

A. 

B. 

+1.5

−1.5

https://dl.doubtnut.com/l/_W2iZ668yYDYY
https://dl.doubtnut.com/l/_Sx3e4n0dURhS


C. 

D. 

Answer: B

Watch Video Solution

+6.67

−6.67

17. A real image of a distant object is formed by a plano-convex lens on

its principal axis. Spherical aberration is

A. is absent

B. is smaller if the curved surface of the lens faces the object

C. is smaller if the plane surface of the lens faces the object

D. is the same whichever side of the lens faces the object

Answer: b.

Watch Video Solution

https://dl.doubtnut.com/l/_Sx3e4n0dURhS
https://dl.doubtnut.com/l/_zhiFXBqJH20F


18. A concave mirror is placed on a horizontal table with its axis

directed vertically upward. Let O be the pole of the mirror C its center

of curvature and F is the focus. A point object is placed at C. It has a

real image, also located at C. If the mirror is now �lled with water, the

image will be

A. real, and will remain at C

B. real, and located at a point between C and 

C. virtual, and located at a point between C and O

D. real, and located at a point between C and O

Answer: d.

Watch Video Solution

∞

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

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

https://dl.doubtnut.com/l/_4eW2l8up0cXq
https://dl.doubtnut.com/l/_rceB7zuHnD6c


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

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

The distance PO is equal to

A. 5R

B. 3R

C. 2R

D. 1.5R

Answer: a.

Watch Video Solution

PO = OQ

20. A concave lens of glass, refractive index 1.5, has both surfaces of

same radius of curvature R. On immersion in a medium of refractive

index 1.75, it will behave as a

A. convergent lens of focal length 3.5R

https://dl.doubtnut.com/l/_rceB7zuHnD6c
https://dl.doubtnut.com/l/_chS1sOHeedWm


B. convergent lens of focal length 3.0R

C. divergent lens of focal length 3.5R

D. divergent lens of focal length 3.0R

Answer: A

Watch Video Solution

21. A hollow double concave lens is made of very thin transparent

material. It can be �lled with air or either of two liquids  or  having

refractive indices  and , respectively . The lens will

diverge parallel beam of light if it is �lles with

A. air and placed in air

B. air and immersed in 

C.  and immersed in 

D.  and immersed in 

L1 L2

n1 n2 (n2 > n1 > 1)

L1

L1 L2

L2 L1

https://dl.doubtnut.com/l/_chS1sOHeedWm
https://dl.doubtnut.com/l/_xGSv19lSXvzW


Answer: d.

Watch Video Solution

22. 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 

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. d/2

https://dl.doubtnut.com/l/_xGSv19lSXvzW
https://dl.doubtnut.com/l/_lY2eeJotoN9G


A. 

B. d

C. 2d

D. 3d

Answer: D

Watch Video Solution

d/2

23. A diverging beam of light from a point source S having divergence

angle , falls symmetrically on a glass slab as shown in the �gure. The

angles of incidence of the two extreme rays are equal. If the thickness

of the glass slab is t and the refractive index n, then the divergence

angle of the emergent beam is 

A. zero

B. 

α

α

https://dl.doubtnut.com/l/_lY2eeJotoN9G
https://dl.doubtnut.com/l/_cOUvzPODe4To


C. 

D. 

Answer: b.

Watch Video Solution

sin− 1( )
1

n

2 sin− 1( )
1

n

24. A rectangular slab ABCD, of refractive index  , is immersed in

water of refractive index . A ray of light is incident at the

surface AB of the slab as shown in Fig. Find the maximum value of

angle of incidence , such that the ray comes out only from the

other surface CD. 

A. 

n1

n2(n1 < n2)

αmax

sin− 1[ cos(sin− 1( ))]
n1

n2

n2

n1

https://dl.doubtnut.com/l/_cOUvzPODe4To
https://dl.doubtnut.com/l/_slmd3jcmPjpm


B. 

C. 

D. 

Answer: a.

Watch Video Solution

sin− 1[n1 cos(sin− 1( ))]
1

n2

sin− 1( )
n1

n2

sin− 1( )
n2

n1

25. In a compound microscope, the intermediate image is

A. virtual, erect, and magni�ed

B. real, erect, and magni�ed

C. real,inverted, and magni�ed

D. virtual, erect, and reduced

Answer: c.

Watch Video Solution

https://dl.doubtnut.com/l/_slmd3jcmPjpm
https://dl.doubtnut.com/l/_GLOBiHDMF6mq


26. A ray of light passes through four transparent media with refractive

indices  as shown in �gure. The surfaces of all

media are paralle. If the emerent ray CD is parallel to the incident ray

AB, we must have 

A. 

B. 

μ1, μ2, μ3, and μ4

μ1 = μ2

μ2 = μ3

https://dl.doubtnut.com/l/_GZSOJ2yxhN3L


C. 

D. 

Answer: d.

Watch Video Solution

μ3 = μ4

μ4 = μ1

27. A given ray of light su�ers minimum deviation in an equilateral

prism P. Additional prism Q and R of identical shape and of the same

material as P are now added as shown in �gure. The ray will now su�er 

A. greater deviation

B. no deviation

https://dl.doubtnut.com/l/_GZSOJ2yxhN3L
https://dl.doubtnut.com/l/_Rw2HZfG2zMIU


C. same deviation as before

D. total internal re�ection

Answer: c.

Watch Video Solution

28. 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/_Rw2HZfG2zMIU
https://dl.doubtnut.com/l/_IxU0NDcMf1Ds


  

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

A. 

B. 

C. 

D. 

Answer: b.

5

2
√

5

2
√

3

2

3

2

5

2

√
5

2

√
3

2

3

2

https://dl.doubtnut.com/l/_IxU0NDcMf1Ds


Watch Video Solution

29. Which one of the following sperical lenses does not exhibit

dispersion? The radii of curvature of the surfaces of the lenses are as

given in the diagrams. 

A. 

B. 

C. 

D. 

R1 ≠ R2

https://dl.doubtnut.com/l/_IxU0NDcMf1Ds
https://dl.doubtnut.com/l/_Cb2Xg1RIDQND


Answer: C

Watch Video Solution

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

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

just inside one end of A. The number of times the ray undergoes

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

A. 28

B. 30

30∘

https://dl.doubtnut.com/l/_Cb2Xg1RIDQND
https://dl.doubtnut.com/l/_1VfrQSMfLkJr


C. 32

D. 34

Answer: B

Watch Video Solution

31. The size of the image of an object, which is at in�nity, as formed by a

convex lens of focal length 30 cm is 2 cm. If a concave lens of focal

length 20 cm is placed between the convax lens and the image at a

distance of 26 cm from the convex lens, calculate the new size of the

image.

A. 1.25cm

B. 2.5cm

C. 1.05cm

D. 2cm

https://dl.doubtnut.com/l/_1VfrQSMfLkJr
https://dl.doubtnut.com/l/_D1CVMg92epqQ


Answer: b.

Watch Video Solution

32. A ray of light is incident at the glass-water interface at an angle i. It

merges �nally parallel to the surface of water. Then, the value of 

would be 

A. 

B. 

μg

(4/3)sin i

1/sin i

https://dl.doubtnut.com/l/_D1CVMg92epqQ
https://dl.doubtnut.com/l/_PMdmgaXygA0I


C. 

D. 1

Answer: b.

Watch Video Solution

4/3

33. A beam of white light is incident on the glass-air interface from

glass to air such that green light just su�ers total internal re�ection.

The colors of the light which will come out to air are 

A. Violet, Indigo, Blue

B. All colors except green

https://dl.doubtnut.com/l/_PMdmgaXygA0I
https://dl.doubtnut.com/l/_M0TASGLA0XIq


C. Yellow, Orange, Red

D. White light

Answer: c.

Watch Video Solution

34. An equilateral prism is placed on a horizontal surface. A ray PQ is

incident onto it. For minumum deviation, 

A. PQ is horizontal

https://dl.doubtnut.com/l/_M0TASGLA0XIq
https://dl.doubtnut.com/l/_z0LVtZwyaFZG


B. QR is horizontal

C. Rs is horizontal

D. any one will be horizontal

Answer: b.

Watch Video Solution

35. A point object is placed at the center of a glass sphere of radius

6cm and refractive index 1.5. The distance of virtual image from the

surface is

A. 6cm

B. 4cm

C. 12cm

D. 9cm

Answer: a.

https://dl.doubtnut.com/l/_z0LVtZwyaFZG
https://dl.doubtnut.com/l/_nDpC0uudXzoQ


Watch Video Solution

36. A convex lens is in contact with a concave lens. The magnitude of

the ration of their focal lengths is . Their equivalent focal length is

30cm. What are their individual focal lengths?

A. 

B. 

C. 

D. 

Answer: a.

Watch Video Solution

2/3

−15, 10

−10, 15

75, 50

−75, 50

37. A container is �lled with water  upto a height of 33.25cm.

A convex mirror I s placed 15cm above the water level and image of an

(μ = 1.33)

https://dl.doubtnut.com/l/_nDpC0uudXzoQ
https://dl.doubtnut.com/l/_HCO6uKM0SpkF
https://dl.doubtnut.com/l/_GLzhg5vRkvUh


object placed at the bottom is formed 25cm below the water level.

Focal length of the mirror is 

A. 15cm

B. 20cm

C. 

D. 10cm

Answer: c.

Watch Video Solution

−18.31cm

https://dl.doubtnut.com/l/_GLzhg5vRkvUh


38. Focal length of the plano-convex lens is 15cm. A small object is

placed at A as shown in �gure. The plane surface is silvered. The image

will form at 

A. 60cm to the left of lens

B. 12cm to the left of lens

C. 60cm to the right of lens

https://dl.doubtnut.com/l/_GLzhg5vRkvUh
https://dl.doubtnut.com/l/_hyAmorkDoLmd


D. 30cm to the left of lens

Answer: b.

Watch Video Solution

39. The graph shown relationship between object distance and image

distance for a equiconvex lens. Then focal length of the lens is ` 

A. 

B. 

C. 

0.50 ± 0.05cm

0.50 ± 0.10cm

5.00 ± 0.05cm

https://dl.doubtnut.com/l/_hyAmorkDoLmd
https://dl.doubtnut.com/l/_swRAF9zA567Y


D. 

Answer: c.

Watch Video Solution

5.00 ± 0.10cm

40. A biconvex lens of focal length f forms a circular image of radius r

of sun is focal plane. Then, which option is correct?

A. 

B. 

C. If lower half part is covered by black sheet, then area of the

image is equal to 

D. If f is double, intensity will increase

Answer: b.

Watch Video Solution

πr2 ∝ f

πr2 ∝ f 2

πr2 /2

https://dl.doubtnut.com/l/_swRAF9zA567Y
https://dl.doubtnut.com/l/_TWboQhvnOJop


41. A ray of light travelling in water is incident on its surface open to

air. The angle of incidence is , which is less than the critical angle.

Then there will be

A. only a re�ected ray and no refracted ray

B. only a refracted ray and no re�ected ray

C. a re�ected ray and a refracted ray and the angle between then

would be less than 

D. a re�ected ray and a refracted ray and the angle between them

would be greater than 

Answer: C

Watch Video Solution

θ

180∘ − 2θ

180∘ − 2θ

42. In an experiment to determine the focal length  of a concave

mirror by the  method, a student places the object pin A on the

(f)

u − v

https://dl.doubtnut.com/l/_W8NHpIXlYLqH
https://dl.doubtnut.com/l/_6awl7Af6x59v


principal axis at a distance x from the pole P. The student looks at the

pin and its inverted image from a distance keeping his/her eye in line

with PA. When the student shifts his/her eye towards left, the image

appears to the right of the object pin. Then,

A. 

B. 

C. 

D. 

Answer: b.

Watch Video Solution

x < f

f < x < 2f

x = 2f

x > 2f

43. Rays of light from Sunn falls on a biconvex lens of focal length f an

the circular image of Sun of radius r is formed on the focal plane of the

lens. Then,

https://dl.doubtnut.com/l/_6awl7Af6x59v
https://dl.doubtnut.com/l/_dDIbjEckCubf


A. area of image is  and area is directly proportinal of f

B. area of image is  and area is directly proportional to 

C. intensity of image increases if f is increases

D. If lower half of the lens is covered with black paper, area will

become half

Answer: b.

Watch Video Solution

πr2

πr2 t2

44. A light beam is traveling from Region I to region IV (refer �gure).

The refractive indices in Region I, II, III, and IV are

 , respectively. The angle of incidence  forn0, n0 /2, n0 /6 and n0 /8 θ

https://dl.doubtnut.com/l/_dDIbjEckCubf
https://dl.doubtnut.com/l/_94YZSmmxRr1J


which the beam just misses entering Region IV is 

A. 

B. 

C. 

D. 

Answer: b.

Watch Video Solution

sin−1(3/4)

sin−1(1/8)

sin−1(1/4)

sin−1(1/3)

45. Two beam of red and violet color are made to pass separately

through a prism (angle of the prism is ). In the positionof minimum60∘

https://dl.doubtnut.com/l/_94YZSmmxRr1J
https://dl.doubtnut.com/l/_sYsEQZU25uk1


deviationi, the angle of refraction will be

A.  for both the colors

B. greater for the violet color

C. grater for the red color

D. equal but not  for both the colors

Answer: a.

Watch Video Solution

30∘

30∘

46. A ball is dropped from a height of 20m above the surface of water

in a lake. The refractive index of water is . A �sh inside the lake , in

the line fall of the ball, is looking at the ball. At an instant when the

balll is 12.8m above the water surface, the �sh sees the speed of ball as

.

A. 

4/3

9ms− 1

https://dl.doubtnut.com/l/_sYsEQZU25uk1
https://dl.doubtnut.com/l/_iGIcwloOr7lv


B. 

C. 

D. 

Answer: c.

Watch Video Solution

12ms− 1

16ms− 1

21.33ms− 1

47. A biconvex lens of focal length 15cm is in front of a plane mirror.

The distance between the lens and the mirror is 10cm. A small object is

kept at distance of 30cm from the lens. The �nal image is

A. virtual and at a distance of 16 cm from the mirror

B. real and at a distance of 16cm from the mirror

C. virtual and at a distance of 20cm from the mirror

D. real and at a distance of 20cm from the mirror

Answer: b.

https://dl.doubtnut.com/l/_iGIcwloOr7lv
https://dl.doubtnut.com/l/_1IsuqIqmJLkP


Watch Video Solution

48. A bi-convex lens is formed with two thin plano-convex lenses as

shown in the �gure. Refreactive index n of the �rst lens is  and that

of the second lens is . Both the curved surface are of the same

radius of curvature R = 14 cm. For this bi-convex lens, for an object

distance of 40 cm, the image distance will be 

A. 

B. 

C. 

D. 

Answer: b.

Watch Video Solution

1.5

1.2

−280.0cm

40.0cm

21.5cm

13.3cm

https://dl.doubtnut.com/l/_1IsuqIqmJLkP
https://dl.doubtnut.com/l/_qMG60BXP5A7p
https://dl.doubtnut.com/l/_rmpmhpWKrnW2


49. A ray of light travelling in the direction  is incident

on a plane mirror. After re�ection, it travels along the direction

 . The angle of incidence is

A. 

B. 

C. 

D. 

Answer: a.

Watch Video Solution

1

2
( î, + √3ĵ)

( î − √3ĵ)
1

2

30∘

45∘

60∘

75∘

50. The image of an object, formed by a plano-convex lens at a distance

of 8m behind the lens, is real and is one-third the size of the object.

The wavelength of light inside the lens is  times the wavelength is

free space. The radius of the curved surface of the lens is

2

3

https://dl.doubtnut.com/l/_rmpmhpWKrnW2
https://dl.doubtnut.com/l/_EwbhVoJw9T8r


Multiple Correct Answers Type

A. 1m

B. 2m

C. 3m

D. 4m

Answer: c.

Watch Video Solution

1. A converging lens is used to form an image on a screen. When the

upper half of the lens is covered by opaque screen, then

A. half the image will disappear

B. complete image will be formed

C. intensity of the image will increase

https://dl.doubtnut.com/l/_EwbhVoJw9T8r
https://dl.doubtnut.com/l/_fXDBY0PcIJbk


D. intensity of the image will decrease

Answer: b.,d.

Watch Video Solution

2. In an astronomincal telescope, the distance between the objective

and the eyepiece is 36cm and the �nal image is formed at in�nity. The

focal length  of the objective and the focall length  of th eeyepiece

are

A.  cm and 

B.  cm and 

C.  cm and 

D.  cm and 

Answer: a.,b.

Watch Video Solution

f0 fe

f0 = 45 fe = − 9cm

f0 = 50 fe = 10cm

f0 = 7.2 fe = 5cm

f0 = 30 fe = 6cm

https://dl.doubtnut.com/l/_fXDBY0PcIJbk
https://dl.doubtnut.com/l/_j0xiGfOgJj47


3. A planet is observed by an astronomical refracting telescope having

an objective of ofcal length 16m and an eyepiece of focal length 2 cm.

Then,

A. the distance between the objective and the eyepiece is 16.02m

B. the angular mangi�cation of the planet is 

C. the image of the planet is inverted

D. the objective is larger than the eyepiece

Answer: a.,b.,c.,d.

Watch Video Solution

−800

4. Which of the following forms a virtual and erect image for all

position of the object ?

A. Convex lens

https://dl.doubtnut.com/l/_j0xiGfOgJj47
https://dl.doubtnut.com/l/_5PzkCf9wLGDa
https://dl.doubtnut.com/l/_hs9mquDxbJQY


B. Concave lens

C. Convex mirror

D. Concave mirror

Answer: b.,c.

Watch Video Solution

5. A ray of light travelling in a transparent medium falls on a surface

separating the medium from air at an angle of incidence . The ray

undergoes total internal re�ection. If n is the refractive index of the

medium with respect to air, select the possible value (s) of n from the

following

A. 1.3

B. 1.4

C. 1.5

45∘

https://dl.doubtnut.com/l/_hs9mquDxbJQY
https://dl.doubtnut.com/l/_vbt2Cemsza5s


D. 1.6

Answer: c.,d.

Watch Video Solution

6. In a Young's double slit experiment, the separation between the two

slits is d and the wavelength of the light is . The intensity of light

falling on slit 1 is four times the intensity of light falling on slit 2.

Choose the correct choice (s).

A. If , the screen will contain only on e maximum.

B. If , at least one more maximum(besides the central

maximum) will be observed on the screen

C. If the intensity of light falling on slit 1 is reduced so that it

becomes equal to that of slit2, the intensites of the observed

dark and bright �rnges will increase

λ

d = λ

λ < d < 2λ

https://dl.doubtnut.com/l/_vbt2Cemsza5s
https://dl.doubtnut.com/l/_Fy734ylPVHui


D. If the intensity of light fallin on slit 2 is increased so that is

becomes equal to that of slit 1, th eintensites of the observed

dark and bright fringes will increase

Answer: a.,b.

Watch Video Solution

7. A student performed the experiment of determination of focal

length of a concave mirror by (u-v) method using an optical bench of

length . The focal length of the mirror used is . The

maximum error in the location of the image can be . The 5 sets of

(u,v) values recorded by the student (in cm) are

. the data set (s) that cannot come

from experiment and is (are) incorrectly recorded, is (are) 

(a)   

(b)   

1.5m 24cm

0.2cm

(42, 56), (48, 48), (60, 33), (78, 39)

(42, 56)

(48, 48)

https://dl.doubtnut.com/l/_Fy734ylPVHui
https://dl.doubtnut.com/l/_0S0RB8xaiORQ


(c)   

(d) .

A. 

B. 

C. 

D. 

Answer: c.,d.

Watch Video Solution

(66, 33)

(78, 39)

(42, 56)

(48, 48)

(66, 33)

(78, 39)

8. A ray OP of monochromatic light is incident on the face AB of prism

ABCD mear vertex B at an incident angle of  (see �gure). If the

refractive index of the material of the prism is , which of the

60degree

√3

https://dl.doubtnut.com/l/_0S0RB8xaiORQ
https://dl.doubtnut.com/l/_FqJ6HBfXnVp9


following is (are) are correct? ` 

A. The ray gets totally internally re�ected at face CD

B. The ray comes out through face AD

C. The angle between the incident ray and the emergetn ray is 

D. The anglel between the incidnet ray and the emergent ray is

Answer: a.,b.,c.

Watch Video Solution

90∘

120∘

https://dl.doubtnut.com/l/_FqJ6HBfXnVp9


Assertion-Reasoninig Type

1. In each of the questions, assertion(A) is given by corresponding

statement of reason (R) of the statemens. Mark the correct answer. 

Q. Statement I: The formula connecting u,v and f for a spherical mirror

is valid only for mirrors whose sizes are very small compared to their

radii of curvature. 

Statement II: Laws of re�ection are strictly valid for plane surfaces, but

not for large spherical surfaces.

A. If both Statement I and Statement II are true and Statement II is

the correct explanation of Statement I.

B. If both Statement I and Statement II are true but Statement II is

not the correct explanation of Statement I.

C. If Statement I is true, but Statement II is false.

D. If Statement I is false, but Statement II is true.

https://dl.doubtnut.com/l/_TckEM0pwYMT9


Answer: c

Watch Video Solution

2. Statement-1 

If the accelerating potential in an X-ray tube is increased, the

wavelength of the characterstic X-rays do not change. 

because 

Statement-2 

When an electron beam strikes the target in an X-ray tube, part of the

kinetic energy is converted into X-ray energy.

A. If both Statement I and Statement II are true and Statement II is

the correct explanation of Statement I.

B. If both Statement I and Statement II are true but Statement II is

not the correct explanation of Statement I.

C. If Statement I is true, but Statement II is false.

https://dl.doubtnut.com/l/_TckEM0pwYMT9
https://dl.doubtnut.com/l/_iEc94msFcDzQ


Integer Type

D. If Statement I is false, but Statement II is true.

Answer: b.

Watch Video Solution

1. The focal length of a thin biconvex lens is 20cm. When an object is

moved from a distance of 25cm in front of it to 50cm, the magni�cation

of its image changes from  to . The ration  is

Watch Video Solution

m25 m50 m25 /m50

2. A large glass slab  of thickness 8cm is placed over a point

source of light on a plane surface. It is seen that light emerges out of

the top surface of the slab from a circular area of radius R cm. What is

the value of R?

(μ = 5/3)

https://dl.doubtnut.com/l/_iEc94msFcDzQ
https://dl.doubtnut.com/l/_gFUcSJ4gzxtm
https://dl.doubtnut.com/l/_eqL7etQrNzhT


Watch Video Solution

3. Image of an object approaching a convex mirror of radius of

curvature 20m slong its optical axis is observed to move from m to 

m in 30 seconds. What is the speed of the object in km per hour?

Watch Video Solution

25

3
50

7

4. Water (with refractive index ) in a tank is 18cm deep. Oil of

refractive index  lies on water making a convex surface of radius of

curvature  as shown. Consider oil to act as a thin lens. An

object S is placed 24cm above water surface. The location of its image

is at 'x' cm above the bottom of the tank. Then x is 

Watch Video Solution

= 4/3

7/4

R = 6cm

https://dl.doubtnut.com/l/_eqL7etQrNzhT
https://dl.doubtnut.com/l/_R2eezFTMvnv7
https://dl.doubtnut.com/l/_JiNyR8BESH7K

