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(ENGLISH)

GEOMETRICAL OPTICS

Worked Out Examples

1. An object is placed on the principal axis of

concave mirror of focal length 10 cm at a

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_6mazV253cRr9


distance of 8.0 cm from the pole. Find the

position and the nature of the image.

Watch Video Solution

2. A rod of length 10 cm lies along the

principal axis of a concave mirror of focal

length 10 cm in such a way that the end closer

to the pole is 20 cm away from it. Find the

length of the image.

Watch Video Solution

https://dl.doubtnut.com/l/_6mazV253cRr9
https://dl.doubtnut.com/l/_y6S9UNbwBA7f
https://dl.doubtnut.com/l/_vlcLgHzRZgdm


3. At what distance from a convex mirror of

focal length 2.5 m should a body stand so that

his image has a height equal to half the

original height ? The height of object is

perpendicular to the principal axis .

Watch Video Solution

4. A 2.0 cm high object is placed on the

principal axis of a concave mirror at a distance

of 12 cm from the pole. Ilf the image is

inverted, real and 5.0 cm high, �nd the

https://dl.doubtnut.com/l/_vlcLgHzRZgdm
https://dl.doubtnut.com/l/_NSVy4Ay7CYsZ


location of the image the focal length of the

mirror.

Watch Video Solution

5. Consider the situation shown in �gure. Find

the maximum angle theta for which the light

su�ers total internal re�ection at the vertical

surface.

Watch Video Solution

https://dl.doubtnut.com/l/_NSVy4Ay7CYsZ
https://dl.doubtnut.com/l/_OTtCev5UPmIu


6. A right prism is to be made by selecting a

proper material and the angles A and B

 as shown in �gure. It is desired that

a ray of light incident normally on AB emerges

parallel to the incident direction after two

internal re�ection.a. What should be the

minimum refractive index  for this to be

possible? b.  is it possible to

achieve this with the angle A equal to 60

degrees?

View Text Solution

(B ≤ A)

μ

F or μ =
5

3

https://dl.doubtnut.com/l/_9FMbFAbKay0I


7. A point object O is placed in fornt of a

transparent slab at a distance x from its

surface. It is seenfrom the other side of he

slab by light incident nearlyl normally to the

slab. The thickness of the slab is t and its

refractive index is . Show that the apparent

shift in the position of the object is

independent of x and �nd its value.

Watch Video Solution

μ

https://dl.doubtnut.com/l/_LSKSjuoMl6uY


8. 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. 

μ

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


Watch Video Solution

9. A beaker contains water up to a height 

and K oil above water up to another height

 Find the apparent shift in the position of

the bottom of the beaker when viewed from

above. Refractive index of water is  and that

of K.oil is mu_2`.

Watch Video Solution

h1

h2.

μ1

https://dl.doubtnut.com/l/_mgxrbqVXgRdn
https://dl.doubtnut.com/l/_jTlo8hkYelrQ


10. Monochramatic light is incident on the

pane interface AB between two media of

refractive indices  and  at an

angle of incidence theta as shown in �gure.

The angle theta is in�nitesimally greater

thannte critical angle for the two media so

thast total internal re�ection takes place. Now,

if a transparent slab DEFG of uniform

thickness and of refractive inde  is

introduced on theinterface (as shown in �gure

) , show that for any value of  all light will

μ1 μ2(μ2 > μ1)

μ2

μ2

https://dl.doubtnut.com/l/_GRb2wtIxSk93


ultimately be re�ected back into medium II. 

View Text Solution

11. 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

https://dl.doubtnut.com/l/_GRb2wtIxSk93
https://dl.doubtnut.com/l/_OFbwJnaE5T2w


particle as seen from a point directly above it.

the refractive index of water is 1.33. 

Watch Video Solution

12. An object is placed 21 cm in fron of a

concave mirror of radius of curvature 20 cm.A

https://dl.doubtnut.com/l/_OFbwJnaE5T2w
https://dl.doubtnut.com/l/_Bs9uALkFRD5U


glass slab of thicknes 3 cm and refractive index

1.5 is palced close to the mirror in the space

between the object and the mirror. Find the

position of the �nal image fromed. The

distance of the nearer surface of the slab from

the mirror is 10 cm. 

Watch Video Solution

13. The refractive indices of silicate �nt glass

for wavelength 400 nm and 700 nm are 1.66

https://dl.doubtnut.com/l/_Bs9uALkFRD5U
https://dl.doubtnut.com/l/_9MWciogzzTm3


aned 1.61 respectively. Find the minimum

angles of deviation of an equailateral prism

made of this glass for light of wavelength 400

nm and 700 nm.

Watch Video Solution

14. Consider the situation shown in �gure.

Light from a point source S is made parallel by

a convex lens L. The beam travels horizontally

and falls on an  prism as

shown in �gure. It passes through the prism

88∘ − 88∘ − 4∘

https://dl.doubtnut.com/l/_9MWciogzzTm3
https://dl.doubtnut.com/l/_EvCqz4o80hWi


symmetrically. The transmitted light falls on a

vertical mirror. Through what angle should the

mirror be rotated so that an image of S is

formed as S itself? 

Watch Video Solution

15. Locate the image formed by refraction in

the situation shown in �gure. The point C is

https://dl.doubtnut.com/l/_EvCqz4o80hWi
https://dl.doubtnut.com/l/_APbRLyU393Rq


the centre of curvature 

Watch Video Solution

16. 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/_APbRLyU393Rq
https://dl.doubtnut.com/l/_EFWCuXMltUgN


Watch Video Solution

17. There is a small air bubble inside a glass

sphere  of radius 10 cm. The bubble

is  below the surface and is viewd

normally from the outside. Find the apparent

(μ = 1.5)

4.0cm

https://dl.doubtnut.com/l/_EFWCuXMltUgN
https://dl.doubtnut.com/l/_KMmsCP96dpXv


dipth of the bubble. 

Watch Video Solution

https://dl.doubtnut.com/l/_KMmsCP96dpXv


18. 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

https://dl.doubtnut.com/l/_w6x5W6puUhx3


19. Calculate the focal length of the thin lens

shown in�gure. The pionts  denote

the centres of curvature. 

Watch Video Solution

C1 and C2

20. A point source S is placed at a distance of

15 cm from a converging lens of focal length

10 cm on its principal axis. Where should a

https://dl.doubtnut.com/l/_lPkMXbxAat1O
https://dl.doubtnut.com/l/_M6voRZuThYxU


diverging miror of focal length 12 cm be

placed to that a real image is formed on the

source itself.

Watch Video Solution

21. A converging lens of focal length 15 cm and

a converging mirror of focal length 20 cm are

placed with their principal axes coinciding. A

point source S is placed on the principal axis

at a distance of 12 cm from the lens as shown

in �gure. It is found that the �nal beam comes

https://dl.doubtnut.com/l/_M6voRZuThYxU
https://dl.doubtnut.com/l/_8sHbdSXaqjoR


out parallel to the principal axis. Find the

separation between the mirror and the lens. 

Watch Video Solution

22. A biconvex thin lens is prepared from glass

, the two bounding surfaces having

equal radii of 25 cm each. One of the surfaces

is silvered from outside to make it re�ecting.

Whee should an object be placed before this

lens so that the image is formed on the object

(μ = 1.5)

https://dl.doubtnut.com/l/_8sHbdSXaqjoR
https://dl.doubtnut.com/l/_1rkF2igmFRAd


itself? 

Watch Video Solution

23. A concave convex �gure lens made of glas

 has surface of radii 20 cm and 60

cm. a. Locate the image ofan object placed 80

cm to the left of the lens along the principal

axis. B. A similar lens is placed coaxially at

(μ = 1.5)

https://dl.doubtnut.com/l/_1rkF2igmFRAd
https://dl.doubtnut.com/l/_TU0u5fZ1kBOw


distanc of 160 cm right of it. Locate the

position of the image. 

Watch Video Solution

24. A thin lens  of focal length + 12

cm is immersed in water  What is

its new focal length ?

Watch Video Solution

(μ = 1.5)

(μ = 1.33).

https://dl.doubtnut.com/l/_TU0u5fZ1kBOw
https://dl.doubtnut.com/l/_JvuX8xqLz6l7


25. A long cylindrical tube containing water in

closed by an equinvex lens of focal length 10

cm in air. A point source is placed along the

axis of the tube outside it at a distance of 21

cm from the lens. Locate the �nal image of the

source. Refractive index of the materials of the

lens  and that of water 

Watch Video Solution

= 1.5 = 1.33.

https://dl.doubtnut.com/l/_JvuX8xqLz6l7
https://dl.doubtnut.com/l/_BVaEX7xPYtOa


26. A slide projector produces 500 times

enlarged image of a slide on a screen 10 m

away. Assume that the projector consists of a

single convex lens used for magni�cation. If

the screen is moved 2.0 m closer, by what

distance should the slide be moved towards or

away from the lens so that the image remains

focused on the screen ? What is the

magni�cation in this case ?

Watch Video Solution

https://dl.doubtnut.com/l/_3a1xb7a4Xk1j
https://dl.doubtnut.com/l/_IFTeNBhN6CFZ


27. A convex lens focusses an object 10 cm

from it on a screen placed 10 cm away from it.

A glass plate  of thickenss 1.5 cm is

inserted between the lens and the screen.

Where should the object be placed so that its

image is again focussed on the screen?

Watch Video Solution

(μ = 1.5)

28. 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

https://dl.doubtnut.com/l/_IFTeNBhN6CFZ
https://dl.doubtnut.com/l/_kGnT1Dj83XFU


Objective 1

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 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

https://dl.doubtnut.com/l/_kGnT1Dj83XFU


1. A point source of light is placed in front of a

plane mirror.

A. All the re�ected rays meets at a point

when produced backward

B. ony the re�ected rays close to the

normal meet at a point when produced

backward

C. ony the re�ected rays making a smal

angle with the mirror meet at point

https://dl.doubtnut.com/l/_Ye2mZDHZT00G


when prodced backward.

D. light of di�erent colours make di�erent

images

Answer: A

Watch Video Solution

2. Total internal re�ection can take only if

A. light goes from optically rarer medium

(smaller refractive index) to opticaly

https://dl.doubtnut.com/l/_Ye2mZDHZT00G
https://dl.doubtnut.com/l/_E88bxfFJ3RQ5


denser medium

B. light goes from opticaly denser medium

to rarer medium

C. the refractive indices of the two media

are close to each other

D. the refractie indices of the two media

are widely di�erent

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_E88bxfFJ3RQ5
https://dl.doubtnut.com/l/_qOj7vl1kVUqd


3. In image formation from spherical mirrors,

only paraxial rays are considered because they

A. are easy to handle geometrically

B. contain most of the intensity of the

incident light

C. form nearly a point image of a point

source

D. show minimum dispersion e�ect

Answer: C

https://dl.doubtnut.com/l/_qOj7vl1kVUqd


Watch Video Solution

4. A point object is placed at distance of 30 cm

in front of a convex mirror of Focal length 30

cm. The image will form at

A. in�nity

B. pole

C. focus

D. 15 cm behind the mirror

Answer: D

https://dl.doubtnut.com/l/_qOj7vl1kVUqd
https://dl.doubtnut.com/l/_aRGVfnagDkCi


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

https://dl.doubtnut.com/l/_aRGVfnagDkCi
https://dl.doubtnut.com/l/_IiFtrkY8UH86


C. is cocave

D. may be any spherical mirror

Answer: A

Watch Video Solution

6. The image formed by a concave mirror

A. is always real

B. is always virtual

C. is certainly real if the object is virtual

https://dl.doubtnut.com/l/_IiFtrkY8UH86
https://dl.doubtnut.com/l/_2geTcjw21eA0


D. is certainly virtual if the object is real

Answer: C

Watch Video Solution

7. Figure shows three transparent media of

refractive indices . A point

object O is placed in the medium . If the

entire medium on the right of the spherical

surface has refractive index , the image

forms at O'. If this entire medium has

μ1, μ2 and μ3

μ2

μ1

https://dl.doubtnut.com/l/_2geTcjw21eA0
https://dl.doubtnut.com/l/_jUDZKmfFITs9


refractive index  the image form at O''. In

the situation shown

A. the image forms between O' and O''

B. the image forms to the left of O'

C. the image forms to the right of O'

D. two images form one at O' and the other

at O''

μ3

https://dl.doubtnut.com/l/_jUDZKmfFITs9


Answer: D

Watch Video Solution

8. Four modi�cations are suggested in the lens

formula to incude the e�ect of the thicknes t

of the lens. Which one is likely to be correct?

A. 

B. 

C. 

D. 

− =
1

v

1

u

t

uf

− =
t

v2

1

u

1

f

− =
1

v − t

1

v + t

1

f

− + =
1

v

1

u

t

uv

t

f

https://dl.doubtnut.com/l/_jUDZKmfFITs9
https://dl.doubtnut.com/l/_vQ1frJ4jmMBK


Answer: C

Watch Video Solution

9. A double convex lens has two surfaces of

equal radii R and refractive index m=1.5, we

have

A. 

B. 

C. 

D. 

f =
R

2

f = R

f = − R

f = 2R

https://dl.doubtnut.com/l/_vQ1frJ4jmMBK
https://dl.doubtnut.com/l/_4MPUZ4N7joAY


Answer: B

Watch Video Solution

10. A point source of light is placed at a

distance of 2f from a converging lens of focal

length f. The intensity onteh other side of the

lens is maximum at a distance

A. f

B. between f and 2f

C. 2f

https://dl.doubtnut.com/l/_4MPUZ4N7joAY
https://dl.doubtnut.com/l/_pmBpZ3LU1LUy


D. more than 2f

Answer: C

Watch Video Solution

11. A parallel beam of light is incident on a

converging lens parallel to its principal axis. As

one moves away from the les on the other side

on its principal axis, the intensity of light

A. remains constant

https://dl.doubtnut.com/l/_pmBpZ3LU1LUy
https://dl.doubtnut.com/l/_9thdNYBdjLsx


B. continously increses

C. continuously decreases

D. �rst increases then decreases

Answer: D

Watch Video Solution

12. A symmetric double convex lens is cut in

two equal parts by a plane perpendicular to

the principal axis. If the power of the original

lens was 4D, the power of a cut lens will be

https://dl.doubtnut.com/l/_9thdNYBdjLsx
https://dl.doubtnut.com/l/_nSz05xr7L6Gy


A. A. 2D

B. B. 3D

C. C. 4D

D. D. 5D

Answer: A

Watch Video Solution

13. Two concave lenses  are kept in

contact with each other. If the space between

the two lenses is �lled with a material of

L1 and L2

https://dl.doubtnut.com/l/_nSz05xr7L6Gy
https://dl.doubtnut.com/l/_4tPLxqOszHWh


smaller refractive index, the magnitude of the

focal length of the combination

A. A. becomes unde�ned

B. B. remains unchanged

C. C. increases

D. D. decreases

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_4tPLxqOszHWh


14. A thin lens is made with as material having

refractive index  both the sides are

convex. It is dipped in water . It will

behave like

A. a convergent lens

B. b divergent lens

C. c rectangular slab

D. d prism

Answer: A

Watch Video Solution

μ = 1.5.

(μ = 1.33)

https://dl.doubtnut.com/l/_7QuhyZXBiRBG


Watch Video Solution

15. The rays of di�erent colours fail to

converge at a point after going through a

converging lens. This defect is called

A. spherical aberration

B. distortion

C. coma

D. chromatic aberration

Answer: D

https://dl.doubtnut.com/l/_7QuhyZXBiRBG
https://dl.doubtnut.com/l/_N21zMbReaCkV


Objective 2

Watch Video Solution

1. If the light moving in a straight line bends

by a small but �xed angle it may be a case of

A. Re�ection

B. refraction

C. di�raction

D. dispersion

https://dl.doubtnut.com/l/_N21zMbReaCkV
https://dl.doubtnut.com/l/_jvudUCndiOqL


Answer: A::B

Watch Video Solution

2. mark the correct options.

A. If the incident rays are converging we

have a real object.

B. If the �nal rays are converging ee have a

real image

https://dl.doubtnut.com/l/_jvudUCndiOqL
https://dl.doubtnut.com/l/_AiN36Qk0g0g6


C. The imge of virtual object is called a

virtual image

D. if the image is virtual the corresponding

object is called virtual object

Answer: B

Watch Video Solution

3. Which of the following (referred to a

sphericla mirror) do (does) not depend on

whether the rays are paraxial or not?

https://dl.doubtnut.com/l/_AiN36Qk0g0g6
https://dl.doubtnut.com/l/_7fJoxM88wgdo


A. pole

B. focus

C. radius of curvature

D. principal axis

Answer: A::B::C

Watch Video Solution

4. The image of an exend object placed

perpendicular to the principal axis of a mirror,

will be erect if

https://dl.doubtnut.com/l/_7fJoxM88wgdo
https://dl.doubtnut.com/l/_UeMBdX894dJc


A. the object and the image are both real

B. the object and the image are both

virtual

C. the object is real but the image is virtual

D. the object is virtual but the image is real

Answer: C::D

Watch Video Solution

https://dl.doubtnut.com/l/_UeMBdX894dJc


5. A convex forms a real image of a poinnt

object placed on its principal axis. If the upper

half of the lens is painted black

A. the image will be shifted downwrd

B. the image will be shifted upward

C. the image will not be shifted

D. the intensity of the imase will decrease

Answer: C::D

Watch Video Solution

https://dl.doubtnut.com/l/_Ao9UpHQoxYxa


6. Consider three converging lenses

 having identical geometrical

construction. The index of refraction of

 respectively. The

upper half of the lens  has a refractive index

 and the lower half has . A point object O

is imaged at  by the lens  by

the lens  placed in same position . If  is

L1, L2 and L3

L1 and L2areμ1 and μ2

L3

μ1 μ2

O1 L1 and atO2

L2 L3

https://dl.doubtnut.com/l/_iW5jwvmMRq4p


placed at the same place. 

A. A. there will be an image at 

B. B. there will be an image at 

C. C. the only image will form somewhere

between .

D. D. the only image will form away form .

Answer: A::B

O1

O2

O1 and O2

O

https://dl.doubtnut.com/l/_iW5jwvmMRq4p


Watch Video Solution

7. A screen is placed a distance 40 cm away

from an illuminated object. A converging lens

is placed between the source and the screen

and it is attempted to form the image of the

source on the screen. If no position could be

found, the focal length of the lens

A. A. must be less than 10 cm

B. B. must be greater than 20 cm

C. C. must not be greater than 20 cm

https://dl.doubtnut.com/l/_iW5jwvmMRq4p
https://dl.doubtnut.com/l/_uMHdyhWCCHI7


Exercises

D. D. must not be less than 10 cm

Answer: B

Watch Video Solution

1. A concave mirror having a radius of

curvature 40 cm is placed in front of an

illuminated point source at a distance of 30

cm from it. Find the location of the image.

https://dl.doubtnut.com/l/_uMHdyhWCCHI7
https://dl.doubtnut.com/l/_LCA4opzMpmJP


Watch Video Solution

2. A concave mirror forms an image of 20 cm

high object on a screen placed 5.0 m away

from the mirror. The height of the image is 50

cm. Find the focal length of the mirror and the

distance between the mirror and the object.

Watch Video Solution

3. A concave mirror has a focal length of 20

cm. Find the position or positions of an object

https://dl.doubtnut.com/l/_LCA4opzMpmJP
https://dl.doubtnut.com/l/_2Y1L5MsqoEDI
https://dl.doubtnut.com/l/_E3K5IzvboN6a


for which the image-size is double of the

object-size.

Watch Video Solution

4. A 1 cm object is placed perpendicular to the

principal axis of a convex mirror of focal

length 7.5 cm. Find its distance from the

mirror if the image formed is 0.6 cm in size.

Watch Video Solution

https://dl.doubtnut.com/l/_E3K5IzvboN6a
https://dl.doubtnut.com/l/_NiuSfUeZzKeY


5. A candle �ame 1.6 cm high is imaged in a ball

bearing of diameter 0.4 cm. If the ball bearing

is 20 cm away from the �ame, �nd the location

and the height of the image.

Watch Video Solution

6. A 3 cm tall object is placed at a distance of

7.5 cm from a convex mirror of focal length 6

cm. Find the location, size and nature of the

image.

https://dl.doubtnut.com/l/_BYhT4S7O8xe8
https://dl.doubtnut.com/l/_boy5w8CpUUph


Watch Video Solution

7. A U-shaped wire is placed before a concave

mirror having radius of curvature 20cm as

shown in �gure,. Find the total length of the

image. 

Watch Video Solution

https://dl.doubtnut.com/l/_boy5w8CpUUph
https://dl.doubtnut.com/l/_vzbjdlLmRO7r


8. A man uses a concave mirror for shaving. He

keeps his face at a distance of 25 cm from the

mirror and gets an image which is 1.4 times

enlarged. Find the focal length of the mirror

Watch Video Solution

9. Find the diameter of the image of the moon

formed by a spherical concave mirror of focal

length 7.6 m. The diameter of the moon is

https://dl.doubtnut.com/l/_tob9cHSJgjo4
https://dl.doubtnut.com/l/_B5uX0n2dCT7v


3450 km and the distance of the earth and the

moon is 

Watch Video Solution

3.8 × 105km.

10. A particle goes in a circle of radius 2.0 cm. A

concave mirror of focal length 20 cm is placed

with its principal axis passing through the

centre of the circle and perpendicular to its

plane. The distance between the pole of the

mirror and the centre of the circle is 30 cm.

https://dl.doubtnut.com/l/_B5uX0n2dCT7v
https://dl.doubtnut.com/l/_Dqs1Fws17q9e


Calculate the radius of the circle formed by

the image.

Watch Video Solution

11. 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 an object be placed so that its image is

formed on itself ? 

Watch Video Solution

https://dl.doubtnut.com/l/_Dqs1Fws17q9e
https://dl.doubtnut.com/l/_Iz2Gyctl1fHr


12. A point source S is placed midway between

two converging mirrors having equal focal

length f as shown in �gure. Find the values of

d for which only one image is formed.

Watch Video Solution

https://dl.doubtnut.com/l/_Iz2Gyctl1fHr
https://dl.doubtnut.com/l/_vXomwQW8nena
https://dl.doubtnut.com/l/_rooaKIIvazKH


13. A converging mirror  a point source S

and a diverging mirror  are arranged as

shown in �gure. The source is placed at a

distance of 30 cm from . The focal length of

each of the mirrors is 20 cm. Consider only the

images formed by a maximum of two

re�ections. It is found that one image is

formed on the source itself. (a) Find the

distance between the two mirrors. (b) Find the

location of the image formed by the single

re�ection from `M_2

View Text Solution

M1

M2

M1

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


14. A light ray falling at an angle of  with

the surface of a clean slab of ice of thickness

1.00 m is refracted into it at an angle of 30°.

Calculate the time taken by the light rays to

cross the slab. Speed of light in vacuum

Watch Video Solution

45∘

= 3 × 108ms− 1

15. A pole of length 1.00 m stands half dipped

in a swimming pool with water level 50.0 cm

https://dl.doubtnut.com/l/_rooaKIIvazKH
https://dl.doubtnut.com/l/_whIONFsn3t3Q
https://dl.doubtnut.com/l/_80E6INXxVitD


higher than the bed. The refractive index of

water is 1.33 and sunlight is coming at an

angle of 45° with the vertical. Find the length

of the shadow of the pole on the bed.

View Text Solution

16. A small piece of wood is �oating on the

surface of a 2.5 m deep lake. Where does the

shadow form on the bottom when the sun is

just setting? Refractive index of water = 4/3

Watch Video Solution

https://dl.doubtnut.com/l/_80E6INXxVitD
https://dl.doubtnut.com/l/_liNL85rv84Yx


17. An object P is focussed by a microscope M.

A glass slab of thickness 2'1 cm is introduced

between P and M. If the refractive index of the

slab is P5, by what distance should the

microscope be shifted to focus the object

again ?

Watch Video Solution

18. A vessel contains water up to a height of 20

cm and above it an oil up to another 20 cm.

https://dl.doubtnut.com/l/_liNL85rv84Yx
https://dl.doubtnut.com/l/_5Xr41K4SdXy7
https://dl.doubtnut.com/l/_YAAYk89uWzAh


The refractive indices of the water and the oil

are 1.33 and F30 respectively. Find the

apparent depth of the vessel when viewed

from above.

Watch Video Solution

19. Locate the image of the point P as seen hy

the eye in the �gure 

View Text Solution

https://dl.doubtnut.com/l/_YAAYk89uWzAh
https://dl.doubtnut.com/l/_zuL07m3KMJi6
https://dl.doubtnut.com/l/_OCjAUqc4gYJ3


20. k transparent slabs are arranged one over

another. The refractive indices of the slabs are

g„ ...Ilk and the thicknesses are

 . An object is seen

through this combination with nearly

perpendicular light. Find the equivalent

refractive index of the system which will allow

the image to be formed at the same place.

Watch Video Solution

t1, t2, t3............. , tk

https://dl.doubtnut.com/l/_OCjAUqc4gYJ3


21. A cylindrical vessel of diameter 12 cm

contains 800n cm 3 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. 

Watch Video Solution

https://dl.doubtnut.com/l/_pSlzIbhGkFqO
https://dl.doubtnut.com/l/_X8BTCCeM49X6


22. Consider the situation in �gure. 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

�sh.

View Text Solution

μ.

https://dl.doubtnut.com/l/_X8BTCCeM49X6


23. A small object is placed at the centre of the

bottom of a cylindrical vessel of radius 3 cm

and height 4 cm �lled completely with water.

Consider the ray leaving the vessel through a

corner. Suppose this ray and the ray along the

axis of the vessel are used to trace the image.

Find the apparent depth of the image and the

ratio of real depth to the apparent depth

under the assumptions taken. Refractive index

-of water = 1-33.

Watch Video Solution

https://dl.doubtnut.com/l/_b1YtqM4QWYCn


24. 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

https://dl.doubtnut.com/l/_Se5B7Y8DnPKz


25. A light ray is incident at an angle of 

with the normal to a  cm thick plate

. Find the shift in the path of the

light as it emerges out from the plate.

Watch Video Solution

45∘

√2

(μ = 2.0)

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

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

https://dl.doubtnut.com/l/_Se5B7Y8DnPKz
https://dl.doubtnut.com/l/_FT25guvnOUNM
https://dl.doubtnut.com/l/_gj7CVqUg6Drh


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

glass interface.

Watch Video Solution

27. A light ray is incident normally on the face

AB of a right-angled prism

 as shown in �gure. What

is the largest angle  for which the light ray is

totally re�ected at the surface AC ? 

Watch Video Solution

ABC(μ = = 1.50)

ϕ

https://dl.doubtnut.com/l/_gj7CVqUg6Drh
https://dl.doubtnut.com/l/_hG68OOPM2ur5


28. Find the maximum angle of refraction

when a light ray is refracted from glass

 to air.

Watch Video Solution

(μ = 1.50)

29. Light is incident from glass  to

air. Sketch thevariation of the angle of

deviation  with angle of incident i for 

Watch Video Solution

(μ = 1.5)

δ

0 < i < 90∘

https://dl.doubtnut.com/l/_hG68OOPM2ur5
https://dl.doubtnut.com/l/_T79Zcew1sXF6
https://dl.doubtnut.com/l/_xCQJ3JZju4h5


30. Light is incident from glass  to

water  �nd the range of the angle

of deviation for which there are two angles of

incidence.

Watch Video Solution

(μ = 1.50)

(μ = 1.33)

31. Light falls from glass  to air. Find

the angle of incidence for which the angle of

deviation is .

(μ = 1.5)

90∘

https://dl.doubtnut.com/l/_xCQJ3JZju4h5
https://dl.doubtnut.com/l/_b369fIw9plSU
https://dl.doubtnut.com/l/_2kgMNpb7TdcF


Watch Video Solution

32. A point source is placed at a depth h below

the surface of water (refractive index = mu). (a)

Show that light escapes through a circular

area on the water surface with its centre

directly above the point source. (b) Find the

angle subtended by a radius of the area on

the source.

Watch Video Solution

https://dl.doubtnut.com/l/_2kgMNpb7TdcF
https://dl.doubtnut.com/l/_bbOiLQAes4zX
https://dl.doubtnut.com/l/_TtQyTqYIeI99


33. A container contains water up to a height

of 20 cm and there is a point source at the

centre of the bottom of the container. A

rubber ring of radius r �oats centrally on the

water. The ceiling of the room is 2.0 m above

the water surface. (a) Find the radius of the

shadow of the ring formed on the ceiling if r =

15 cm. (b) Find the maximum value of r for

which the shadow of the ring is formed on the

ceiling. Refractive index of water =4/3.

Watch Video Solution

https://dl.doubtnut.com/l/_TtQyTqYIeI99
https://dl.doubtnut.com/l/_A5fkD0S39ZtQ


34. Find the angle of minimum deviation for

an equilateral prism made of a material of

refractive index 1.732. What is the angle of

incidence for this deviation ?

Watch Video Solution

35. Find the angle of deviation su�ered by the

light ray shown in �gure. The refractive index

 for the prism material.

Watch Video Solution

μ = 2.0

https://dl.doubtnut.com/l/_A5fkD0S39ZtQ
https://dl.doubtnut.com/l/_JD7uUPNemlWy
https://dl.doubtnut.com/l/_HmvbHQC4QxFi


36. A light ray, going through a prism with the

angle of prism , is found to deviate by .

What limit on the refractive index can be put

from these data ?

Watch Video Solution

60∘ 30∘

37. Locate the image formed by refraction in

the situation shown in �gure 

https://dl.doubtnut.com/l/_HmvbHQC4QxFi
https://dl.doubtnut.com/l/_hnmBaL25KGEo


Watch Video Solution

38. 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

https://dl.doubtnut.com/l/_hnmBaL25KGEo
https://dl.doubtnut.com/l/_IGbUUcBUJfRE


medium A so that the paraxial rays become

parallel after refraction at the surface ?

Watch Video Solution

39. 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

https://dl.doubtnut.com/l/_IGbUUcBUJfRE
https://dl.doubtnut.com/l/_0O3aorjP8z2l


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

40. 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)

https://dl.doubtnut.com/l/_0O3aorjP8z2l
https://dl.doubtnut.com/l/_VoNdh0OQ9iBZ


to the left of the sphere and (b) to the right of

the sphere.

Watch Video Solution

41. A biconvex thick lens is constructed with

glass (mu = 1.50). Each of the surfaces has a

radius of 10 cm and the thickness at the

middle is 5 cm. Locate the image of an object

placed far away from the lens.

Watch Video Solution

https://dl.doubtnut.com/l/_VoNdh0OQ9iBZ
https://dl.doubtnut.com/l/_kn8srPice2uv
https://dl.doubtnut.com/l/_DJQgMwKBbsMe


42. A narrow pencil of parallel light is incident

normally on a solid transparent sphere of

radius r. What should be the refractive index if

the pencil is to be focussed (a) at the surface

of the sphere, (b) at the centre of the sphere.

Watch Video Solution

43. One end of a cylindrical glass rod (mu = 1.5)

of radius 1.0 cm is rounded in the shape of a

hemisphere. The rod is immersed in water

(mu= 4/3) and an object is placed in the water

https://dl.doubtnut.com/l/_DJQgMwKBbsMe
https://dl.doubtnut.com/l/_gkr179F45JzP


along the axis of the rod at a distance of 8.0

cm from the rounded edge. Locate the image

of the object.

Watch Video Solution

44. 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 ?

https://dl.doubtnut.com/l/_gkr179F45JzP
https://dl.doubtnut.com/l/_3WBYvTEphLoS


Watch Video Solution

45. Find the image shift if the paperweight is

inverted at its place so that the spherical

surface touches the paper

Watch Video Solution

46. A hemispherical portion of the surface of a

solid glass sphere (mu = 1.5) of radius r is

silvered to make the inner side re�ecting. An

object is placed on the axis of the hemisphere

https://dl.doubtnut.com/l/_3WBYvTEphLoS
https://dl.doubtnut.com/l/_RWcUp7K76bRj
https://dl.doubtnut.com/l/_hW5ezFWi7eqF


at a distance 3r from the centre of the sphere.

The light from the object is refracted at the

unsilvered part, then re�ected from the

silvered part and again refracted at the

unsilvered part. Locate the �nal image formed.

Watch Video Solution

47. 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

https://dl.doubtnut.com/l/_hW5ezFWi7eqF
https://dl.doubtnut.com/l/_AMljchO7IPwy


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. 

Watch Video Solution

https://dl.doubtnut.com/l/_AMljchO7IPwy


48. A double convex lens has focal length 25

cm. The radius of curvature of one of the

surfaces is double of the other. Find the radii,

if the refractive index of the material of the

lens is 1.5.

Watch Video Solution

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

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

refracting index 1-6. Find the focal length of

https://dl.doubtnut.com/l/_xIzhoAPeAWax
https://dl.doubtnut.com/l/_fyGYicE5ObdY


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

placed in water (mu = 1.33).

Watch Video Solution

50. Lenses are constructed by a material of

refractive indeic 1'50. The magnitude of the

radii of curvature are 20 cm and 30 cm. Find

the focal lengths of the possible lenses with

the above speci�cations.

Watch Video Solution

https://dl.doubtnut.com/l/_fyGYicE5ObdY
https://dl.doubtnut.com/l/_Ow1MXF81XgQf
https://dl.doubtnut.com/l/_IbwWm100Gp9Q


51. A thin lens made of a material of refractive

index  has a medium of refractive index 

on one side and a medium of refractive index

on the other side. The lens is biconvex and the

two radii of curvature have equal magnitude R.

A beam of light travelling parallel to the

principal axis is incident on the lens. Where

will the image be formed if the beam is

incident from (a) the medium p, and (b) from

the medium ?

Watch Video Solution

μ2 μ1

μ3

https://dl.doubtnut.com/l/_IbwWm100Gp9Q
https://dl.doubtnut.com/l/_hAGaLtXlkq6n


52. A convex lens has a focal length of 10 cm.

Find the location and nature of the image if a

point object is placed on the principal axis at a

distance of (a) 9.8 cm, (b) 10.2 cm from the

lens.

Watch Video Solution

53. A slide projector has to project a 35 mm

slide  on a 2 m xx 2m screen

at a distance of 10 m from the lens. What

(35mm × 23mm)

https://dl.doubtnut.com/l/_hAGaLtXlkq6n
https://dl.doubtnut.com/l/_GDVaClYonzgr


should be the focal length of the lens in the

projector ?

Watch Video Solution

54. A particle executes a simple harmonic

motion of amplitude 1.0 cm along the principal

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

mean position of oscillation is at 20 cm from

the lens. Find the amplitude of oscillation of

the image of the particle.

Watch Video Solution

https://dl.doubtnut.com/l/_GDVaClYonzgr
https://dl.doubtnut.com/l/_L7EDYtYeBien


55. An extended object is placed at a distance

of 5.0 cm from a convex lens of focal length 8.0

cm. (a) Draw the ray diagram (to the scale) to

locate the image and from this, measure the

distance of the image from the lens, (b) Find

the position of the image from the lens

formula and see how close the drawing is to

the correct result.

Watch Video Solution

https://dl.doubtnut.com/l/_L7EDYtYeBien
https://dl.doubtnut.com/l/_KHXKi52rHQ70


56. A pin of length 2.00 cm is placed

perpendicular to the principal axis of a

converging lens. An inverted image of size 1.00

cm is formed at a distance of 40.0 cm from the

pin. Find the focal length of the lens and its

distance from the pin.

Watch Video Solution

57. A convex lens produces a double size real

image when an object is placed at a distance

https://dl.doubtnut.com/l/_MbEuD5QrUCGp
https://dl.doubtnut.com/l/_JfcK9HdN991r


of 18 cm from it. Where should the object be

placed to produce a triple size real image ?

Watch Video Solution

58. A pin of length 2.0 cm lies along the

principal axis of a converging lens, the centre

being at a distance of 11 cm from the lens. The

focal length of the lens is 6 cm. Find the size of

the image.

Watch Video Solution

https://dl.doubtnut.com/l/_JfcK9HdN991r
https://dl.doubtnut.com/l/_FSnP39IPFTEF
https://dl.doubtnut.com/l/_fIH8dI5fd73N


59. The diameter of the sun is  and

its distance from the earth is . Find

the radius of the image of the sun formed by a

lens of focal length 20 cm.

Watch Video Solution

1.4X109m

1.5X1011m

60. A 5.0 diopter lens forms a virtual image

which is 4 times the object placed

perpendicularly on the principal axis of the

lens. Find the distance of the object from the

lens.

https://dl.doubtnut.com/l/_fIH8dI5fd73N
https://dl.doubtnut.com/l/_dExltxFj9xex


Watch Video Solution

61. A diverging lens of focal length 20 cm and a

converging mirror of focal length 10 cm are

placed coaxially at a separation of 5 cm. Where

should an object be placed so that a real

image is formed at the object itself ?

Watch Video Solution

https://dl.doubtnut.com/l/_dExltxFj9xex
https://dl.doubtnut.com/l/_wTUiOU9Kzeao


62. A converging lens of focal length 12 cm and

a diverging mirror of focal length 7.5 cm are

placed 5.0 cm apart with their principal axes

coinciding. Where should an object be placed

so that its image falls on itself ?

Watch Video Solution

63. A converging lens and a diverging mirror

are placed at a separation of 15 cm. The focal

length of the lens is 25 cm and that of the

https://dl.doubtnut.com/l/_GY6LAezgmwQw
https://dl.doubtnut.com/l/_uXi95WGO9jCT


mirror is 40 cm. Where should a point source

be placed between the lens and the mirror so

that the light, after getting re�ected by the

mirror and then getting transmitted by the

lens, comes out parallel to the principal axis ?

Watch Video Solution

64. A converging lens of focal length 15 cm and

a converging mirror of focal length 10 cm are

placed 50 cm apart with common principal

axis. A point source is placed in between the

https://dl.doubtnut.com/l/_uXi95WGO9jCT
https://dl.doubtnut.com/l/_NjbVVJ1Xecqd


lens and the mirror at a distance of 40 cm

from the lens. Find the locations of the two

images formed.

Watch Video Solution

65. Consider the situation described in the

previous problem. Where should a point

source be placed on the principal axis so that

the two images form at the same place ?

View Text Solution

https://dl.doubtnut.com/l/_NjbVVJ1Xecqd
https://dl.doubtnut.com/l/_3T2nzXeOg7Hi
https://dl.doubtnut.com/l/_ihXHao7avcwk


66. A converging lens of focal length 15 cm and

a converging mirror of focal length 10 cm are

placed 50 cm apart. If a pin of length 2.0 cm is

placed 30 cm from the lens farther away from

the mirror, where will the �nal image form and

what will be the size of the �nal image ?

Watch Video Solution

67. A point object is placed on the principal

axis of a convex lens (f = 15 cm) at a distance of

30 cm from it. A glass plate  of(μ = 1.50)

https://dl.doubtnut.com/l/_ihXHao7avcwk
https://dl.doubtnut.com/l/_qCeS9OSU7Fxy


thickness 1 cm is placed on the other side of

the lens perpendicular to the axis. Locate the

image of the point object.

Watch Video Solution

68. A convex lens of focal length 20 cm and a

concave lens of focal length 10 cm are placed

10 cm apart with their principal axes

coinciding. A beam of light travelling parallel

to the principal axis and having a beam

diameter 5.0 mm, is incident on the

https://dl.doubtnut.com/l/_qCeS9OSU7Fxy
https://dl.doubtnut.com/l/_CXQQqGAUyS1H


combination. Show that the emergent beam is

parallel to the incident one. Find the beam

diameter of the emergent beam.

Watch Video Solution

69. A diverging lens of focal length 20 cm and

a converging lens of focal length 30 cm are

placed 15 cm apart with their principal axes

coinciding. Where should an object be placed

on the principal axis so that its image formed

at in�nity ?

https://dl.doubtnut.com/l/_CXQQqGAUyS1H
https://dl.doubtnut.com/l/_7zIPfWPgtryM


Watch Video Solution

70. A 5 mm high pin is placed at a distance of

15 cm from a convex lens of focal length 10 cm.

A second lens of focal length 5 cm is placed 40

cm from the �rst lens and 55 cm from the pin.

Find (a) the position of the �nal image, (b) its

nature and (c) its size.

Watch Video Solution

https://dl.doubtnut.com/l/_7zIPfWPgtryM
https://dl.doubtnut.com/l/_RiF9lCYr1bmB


71. A point object is placed at a distance of 15

cm from a convex lens. The image is formed on

the other side at a distance of 30 cm from the

lens. When a concave lens is placed in contact

with the convex lens, the image shifts away

further by 30 cm. Calculate the focal lengths of

the two lenses.

Watch Video Solution

https://dl.doubtnut.com/l/_XHS3YSboXxHh


72. Two convex lenses each of focal length 10

cm, are placed at a separation of 15 cm with

their principal axes coinciding. (a) Show that a

light beam coming parallel to the principal

axis diverges as it comes out of the lens

system. (b) Find the location of the virtual

image formed by the lens system of an object

placed far away. (c ) Find the focal length of

the equivalent lens.

Watch Video Solution

https://dl.doubtnut.com/l/_ckNU0MJ1SpAw
https://dl.doubtnut.com/l/_7e5dX7rQmMxP


73. A ball is kept at a height h above the

surface of a heavy transparent sphere made of

a material of refractive index The radius of the

sphere is R. At t = 0, the ball is dropped to fall

normally on the sphere. Find the speed of the

image formed as a function of time for

. Consider only the image by a

single refraction.

View Text Solution

t < √
2h

g

https://dl.doubtnut.com/l/_7e5dX7rQmMxP


74. A particle is moving at a constant speed V

from a large distance towards a concave

mirror of radius R along its principal axis. Find

the speed of the image formed by the mirror

as a function of the distance x of the particle

from the mirror.

Watch Video Solution

75. A small block of mass m and a concave

mirror of radius R �tted with a stand lie on a

https://dl.doubtnut.com/l/_hS75r0gWTiJ9
https://dl.doubtnut.com/l/_9F5rQKVH6eGm


smooth horizontal table with a separation d

between them. The mirror together with its

stand has a mass m. The block is pushed at t =

0 towards the mirror so that it starts moving

towards the mirror at a constant speed V and

collides with it. The collision is perfectly

elastic. Find the velocity of the image (a) at a

time  (b) at a time .

Watch Video Solution

t < ,
d

V
t >

d

V

https://dl.doubtnut.com/l/_9F5rQKVH6eGm


76. 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.

Watch Video Solution

77. A mass m = 50 g is dropped on a vertical

spring of spring constant 500 N/m from a

https://dl.doubtnut.com/l/_uB6H7ygzEQ9I
https://dl.doubtnut.com/l/_XxuebBut5YLc


height h= 10 cm as shown in �gure (18-E14).

The mass sticks to the spring and executes

simple harmonic oscillations after that. A

concave mirror of focal length 12 cm facing the

mass is �xed with its principal axis coinciding

with the line of motion of the mass, its pole

being at a distance of 30 cm from the free end

of the spring. Find the length in which the

image of the mass oscillates.

Watch Video Solution

https://dl.doubtnut.com/l/_XxuebBut5YLc


78. Consider the stituation shown in �gure.

The elevator is going up with an acceleration

of 2.00 ms^-2 and the focal length of the

mirror is 12.0 cm. All the surfaces are smooth

and the pulley is light. The mass-pulley system

is released from rest (with respect to the

elevator) at t=0 when the distance of B from

the mirror is 42.0 cm. Find the distance

between the image of the block B and the

mirror at t=0.200 s. Take   

Watch Video Solution

g = 10ms− 2

https://dl.doubtnut.com/l/_iKU6XJBeUxrj


Example

1. A convex mirror has its radius of curvature

20 cm. Find the position of the image of an

object placed at a distance of 12 cm from the

mirror. 

Watch Video Solution

https://dl.doubtnut.com/l/_iKU6XJBeUxrj
https://dl.doubtnut.com/l/_axJiG89VhN6m


2. An object of length 2.5 cm is placed at a

distance of 1.5 f from a concave mirror where f

is the magnitude of the focal length of the

mirror. The length of the object is

perpendicular to the principal axis. Find the

length of the image. Is the image erect to

inverted? 

Watch Video Solution

https://dl.doubtnut.com/l/_Bc7Vc1OIOz7r


3. A printed page is kept pressed to a glass

cube  of edge 6.0 cm. By what

amount will the printed letters appear to the

shifted when viewed from the top?

Watch Video Solution

(μ = 1.5)

4. The critical angle for water is . Find is

refractive index.

Watch Video Solution

48.2∘

https://dl.doubtnut.com/l/_GKgEK1zx3Hhh
https://dl.doubtnut.com/l/_iqugwABPeXPb
https://dl.doubtnut.com/l/_j8mu1uDyjaNE


5. The angle of minimum deviation from a

prism is . If the angle of prism is , �nd

the refractive index of the material of the

prism.

Watch Video Solution

37∘ 53∘

6. Locate the image of the point object O in

the situation shown in �gure. The point C

denotes the centre of curvature of the

separating surface. 

https://dl.doubtnut.com/l/_j8mu1uDyjaNE
https://dl.doubtnut.com/l/_Kpq4BzUE7Hb5


Watch Video Solution

7. Find the size of the image formed in the

situation shown in �gure. 

Watch Video Solution

https://dl.doubtnut.com/l/_Kpq4BzUE7Hb5
https://dl.doubtnut.com/l/_tdp53dRvJqMz


8. A bicovex lens has radii of cuvature 20 cm

each. If the refractive index of the material of

the lens is 1.5, what is its focal length?

Watch Video Solution

9. An object of length 2.0 cm is placed

perpendicular to the principal axis of a convex

lens of focal length 12 cm. Find the size of the

image of the object is at a distance of 8.0 cm

from the lens.

https://dl.doubtnut.com/l/_m60cYfPS4njn
https://dl.doubtnut.com/l/_8M2dSCrJMVIh


Question For Short Answer

Watch Video Solution

1. Is the formula "Real depth/Apparent depth

 valid if viewed from a position quite

away from the normal ?

Watch Video Solution

= μ.

2. Can you ever have a situation in which a

light ray goes undeviated through a prism ?

https://dl.doubtnut.com/l/_8M2dSCrJMVIh
https://dl.doubtnut.com/l/_QtkXrAEkbUoL
https://dl.doubtnut.com/l/_bznJgdwXlj90


Watch Video Solution

3. Why does a diamond shine more than a

glass piece cut to the same shape ?

Watch Video Solution

4. A narrow beam of light passes through a

slab obliquely and is then received by an eye.

The index of refraction of the material in the

slab �uctuates slowly with time. How will it

https://dl.doubtnut.com/l/_bznJgdwXlj90
https://dl.doubtnut.com/l/_JwR47puOlUHP
https://dl.doubtnut.com/l/_VtuqVUIP4SdN


appear to the eye? The twinkling of stars has a

similar explanation. 

Watch Video Solution

5. Can a plane mirror ever form a real image ?

Watch Video Solution

https://dl.doubtnut.com/l/_VtuqVUIP4SdN
https://dl.doubtnut.com/l/_DYFNznFtYUMh
https://dl.doubtnut.com/l/_NyOuFLpKid7n


6. If a piece of paper is placed at the position

of a virtual image of a strong light source, will

the paper burn after su�cient time ? What

happens if the image is real? What happens if

the image is real but the source is virtual ?

Watch Video Solution

7. Can a virtual image be photographed by a

camera ?

Watch Video Solution

https://dl.doubtnut.com/l/_NyOuFLpKid7n
https://dl.doubtnut.com/l/_xtE4NWpHSwfM


8. In motor vehicles, a convex mirror is

attached near the driver's seat to give him the

view of the tra�c behind. What is the special

function of this convex mirror which a plane

mirror can not do ?

Watch Video Solution

9. If an object far away from a convex mirror

moves towards the mirror, the image also

https://dl.doubtnut.com/l/_xHKpHTlV7roI
https://dl.doubtnut.com/l/_eFPu9PAxkrvo


moves. Does it move faster, slower or at the

same speed as compared to the object ?

Watch Video Solution

10. Suppose you are inside the water in a

swimming pool near an edge. A friend is

standing on the edge. Do you �nd your friend

taller or shorter than his usual height ?

Watch Video Solution

https://dl.doubtnut.com/l/_eFPu9PAxkrvo
https://dl.doubtnut.com/l/_tZciLNKwDwt9


11. A thin converging lens is formed with one

surface convex and the other plane. Does the

position of image depend on whether the

convex surface or the plane surface faces the

object ?

Watch Video Solution

12. A single lens is mounted in a tube. A

parallel beam enters the tube and emerges

out of the tube as a divergent beam. Can you

https://dl.doubtnut.com/l/_ykrdCPos3zY0
https://dl.doubtnut.com/l/_Ru0DZR0Z7hBd


say with certainty that there is a diverging

lens in the tube ?

Watch Video Solution

13. An air bubble is formed inside water. Does

it act as a converging lens or a diverging lens ?

Watch Video Solution

14. Two converging lenses of unequal focal

lengths can be used to reduce the aperture of

https://dl.doubtnut.com/l/_Ru0DZR0Z7hBd
https://dl.doubtnut.com/l/_DxGp7xaFOpTe
https://dl.doubtnut.com/l/_x97MwEqO14mZ


a parallel beam of light without loosing the

energy of the light. This increases the

intensity. Describe how the converging lenses

should be placed to do this.

Watch Video Solution

15. If a spherical mirror is dipped in water, does

its focal length change ? 17. If a thin lens is

dipped in water, does its focal length change ?

Watch Video Solution

https://dl.doubtnut.com/l/_x97MwEqO14mZ
https://dl.doubtnut.com/l/_KqgYQ2WbJ6JJ
https://dl.doubtnut.com/l/_UNIJVpv1kO2E


16. If a thin lens is dipped in water, does its

focal length change ?

Watch Video Solution

17. Can mirrors give rise to chromatic

aberration ?

Watch Video Solution

https://dl.doubtnut.com/l/_UNIJVpv1kO2E
https://dl.doubtnut.com/l/_RHy3MpMJXFAo


18. A laser light is focussed by a converging

lens. Will there be a signi�cant chromatic

aberration ?

Watch Video Solution

https://dl.doubtnut.com/l/_Yg2Oqvkmtdq5

