& doubtnut

India's Number 1 Education App

PHYSICS

BOOKS - HC VERMA PHYSICS
(HINGLISH)

GEOMETRICAL OPTICS

1. A convex mirror has its radius of curvature

k20 cm. Find the position of the iae of an


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_BhNxf1PtC25W

object placed at a distance of 12 cm from the

Mmirror.

o View Text Solution

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
perpenndicular to the principal axis. Find the

length of the image. Is the image erect to


https://dl.doubtnut.com/l/_BhNxf1PtC25W
https://dl.doubtnut.com/l/_gRhJaciIvtgO

inverted?

&2

° View Text Solution

3. Locate the image of the point object O in
the situation shown in figure. The point C
denotes the centre of curvature of the

separating surface.

&2

° View Text Solution



https://dl.doubtnut.com/l/_gRhJaciIvtgO
https://dl.doubtnut.com/l/_GUpOd4emu13j

1. A printed page is kept pressed to a glass
cube (u = 1.5) of edge 6.0 cm. By what
amount will the printed letters appear to the

shifted when viewed from the top?

o Watch Video Solution

2. The critical angle for water is 48.2°. Find is

refractive index.

I o Watch Video Solution


https://dl.doubtnut.com/l/_ezSr7j5wODjz
https://dl.doubtnut.com/l/_kIx20lTUbhzp

3. The angle of minimum deviation from a
prism is 37°. If the angle of prism is 53°, find
the refractive index of the material of the

prism.

o Watch Video Solution

4. Find the size of the image formed in the

situation shown in figure.


https://dl.doubtnut.com/l/_kIx20lTUbhzp
https://dl.doubtnut.com/l/_cyyQxl2lCVQK
https://dl.doubtnut.com/l/_Dhbbf2SwFDJd
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A. —0.6cm
B. +0.6cm
C.+0.1em

D. +1.2cm

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_Dhbbf2SwFDJd
https://dl.doubtnut.com/l/_ozp0RAgmDqL9

5. 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?

o Watch Video Solution

6. An object of length 2.0 cm is placed
perpedicular to the principal axis of a conve
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.

I o Watch Video Solution


https://dl.doubtnut.com/l/_ozp0RAgmDqL9
https://dl.doubtnut.com/l/_75xdYrDpzqjQ

Worked Out Examples

1. An object is placed o the principal axis of
concave mirror of focal length 10 cm at a
distance of 8.0 cm from the pole. Find the

position and the nature of the image.

o Watch Video Solution



https://dl.doubtnut.com/l/_75xdYrDpzqjQ
https://dl.doubtnut.com/l/_dlhhMVP2BPCB

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.

o Watch Video Solution

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


https://dl.doubtnut.com/l/_wxFA2cVxSJno
https://dl.doubtnut.com/l/_HnwCxGw9oGvV

original height ? The principal axis is

perpendicular to the height.

° Watch Video Solution

4. A 20 cm high object is placed on the
principal axis of a concave mirror at a distance
of 12 cm from the pole. If the image is inverted,
real and 5.0 cm high, find the location of the

image the focal length of the mirror.

° Watch Video Solution



https://dl.doubtnut.com/l/_HnwCxGw9oGvV
https://dl.doubtnut.com/l/_9SvlqqLq6T5s
https://dl.doubtnut.com/l/_XkynrtR4x7KX

5. Consider the situation shown in figure. Find
the maximum angle theta for which the light
suffers total internal reflection at the vertical

surface.

o Watch Video Solution

6. A right angled prism is to be made by
selecting a proper material and the angles A
and B (B <= A), as shown in figure. It is desired
that a ray of light incident on the face AB

emerges parallel to the incident direction


https://dl.doubtnut.com/l/_XkynrtR4x7KX
https://dl.doubtnut.com/l/_jeMo0cElTVdc

after two internal reflections.

I
+

C

(a) What should be the minimum refractive
index n for this to be possible?

5
(b) For n = 3 is it possible to achieve this

with the angle B equal to 30 degrees?

o Watch Video Solution



https://dl.doubtnut.com/l/_jeMo0cElTVdc

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 u. Show that the apparent
shift in the position of the object is

independent of x and find its value.

o Watch Video Solution



https://dl.doubtnut.com/l/_MQ5wcU8ROSUg

8. Consider the situation shown in figure. A
plane mirror is fixed at a height h above the
bottom of a beaker containing water
(refractive index u) up of a bottom formed by

the mirror.

I o Watch Video Solution


https://dl.doubtnut.com/l/_vXsmHmyD8UY6

9. A beaker contains water up to a height h;
and K oil above water up to another height
ha. Find the apparent shift in the position of
the bottom of the beaker when viewed from
above. Refractive index of water is 1 and that

of K oil is ua.

° Watch Video Solution



https://dl.doubtnut.com/l/_vXsmHmyD8UY6
https://dl.doubtnut.com/l/_ECWYrg7O2Xlc

10. Monochramatic light is incident on the
pane interface AB between two media of
refractive indices p; and po(pe > p1) at an
angle of incidence theta as shown in figure.
The angle theta is infinitesimally greater
thannte critical angle for the two media so
thast total internal reflection takes place. Now,
if a transparent slab DEFG of uniform
thickness and of refractive inde pus is
introduced on theinterface (as shown in figure

) , show that for any value of uy all light will


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

ultimately be reflected back into medium II.
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o Watch Video Solution

11. A concave mirror of radius 40 cm lies on a
horizontla tale and wateis filled in it up t a
heightof 5.00 cm. A small dust particle floats
on the water surface at a point P vertically
above tge pointof contact of the miror with

the table. Locate the image of the dust


https://dl.doubtnut.com/l/_WXclrtLyZNkn
https://dl.doubtnut.com/l/_EBeKrFzb6tJx

particle as seen from a point directly above it.

tEh refractie index of water is 1.33.

o 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/_EBeKrFzb6tJx
https://dl.doubtnut.com/l/_83Knj3YwRbkx

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 final image fromed. The
distance of the nearer surface of the slab from

the mirror is 10 cm.

o View Text Solution

13. The refractive indices of silicate fint glass

for wavelength 400 nm and 700 nm are 1.66


https://dl.doubtnut.com/l/_83Knj3YwRbkx
https://dl.doubtnut.com/l/_3dgVKrxfERS1

aned 161 respectively. Find the minimum
angles of deviation of an equailateral prism
made of this glass for light of wavelength 400

nm and 700 nm.

o Watch Video Solution

14. Consider the situation shown in figure.
Light from a point source S is made paralel by
aconvex lens L. The beam travels horizontlly
andfals on an 88° — 88° —4° prism as

shown in figure. It passes through the prism


https://dl.doubtnut.com/l/_3dgVKrxfERS1
https://dl.doubtnut.com/l/_teIDONAoFh0c

symmetrically. The transmited light falls on a
vertial mirror. Through what angle should the
mirror be rotated so that an image of S is

formed as S itself?

Y

o Watch Video Solution

15. Locate the image formed by refractio in the

situastionn shown in figure. The point C is the


https://dl.doubtnut.com/l/_teIDONAoFh0c
https://dl.doubtnut.com/l/_rcuUQlW8iHYj

centre of curvature

p=10 =15
] C
»—zscmﬁmcm—c

o View Text Solution

16. One end of a horizontal cylindrical glass
rod (4 = 1.5) of radius 5.0 cm is rounded in
the shape of a hemisphere. Asnobject 0.5 mm
high is placed perpendicular to the axis of the
rod at a difference of 20.0 cm from the
rounded edge. Locate the image of the object

and find its height.


https://dl.doubtnut.com/l/_rcuUQlW8iHYj
https://dl.doubtnut.com/l/_t2SOAzkBAwa9

° Watch Video Solution

17. There is a small air bubble inside a glass
sphere (. = 1.5) of radius 10 cm. The bubble
is 4.0cm below the surface and is viewd

normally from the outside. Find the apparent


https://dl.doubtnut.com/l/_t2SOAzkBAwa9
https://dl.doubtnut.com/l/_qO1vm9wNQsp7

dipth of the bubble.

o Watch Video Solution



https://dl.doubtnut.com/l/_qO1vm9wNQsp7

18. A parallel bean of light travelling in water

4
(refractie index = §> is refracted by a

spohereical bubble of radius 2 mm situation in
water. Assuming the light rays to be paraxial. i.
find the position of the image due to
refraction at the first surface and the positoin
of the final image, and ii draw a ray diagram

showing the positions of oth the images.

o Watch Video Solution



https://dl.doubtnut.com/l/_f0npgG5LvJQg

19. Calculate the focal length of the thin lens

shown infigure. The pionts C; and C5 denote

the centres of curvature.

o View Text Solution

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/_eaqwFURTvOKf
https://dl.doubtnut.com/l/_8sCPUxehC3Uv

diverging miror of focal length 12 cm be
placed to that a real image is formed on the

source itself.

o Watch Video Solution

21. A conveying 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 figure. It is found that the final beam comes


https://dl.doubtnut.com/l/_8sCPUxehC3Uv
https://dl.doubtnut.com/l/_31kgTbkoa4YX

out parallel to the principal axis. Find the

separation between the mirror and the lens.

I § P L, M
s

o View Text Solution

22. A biconvex thin lens is prepared from glass
(u = 1.5), the two bounding surfaces having
equal radii of 25 cm each. One of the surfaces
is silvered from outside to make it reflecting.
Whee should an object be placed before this

lens so that the image is formed on the object


https://dl.doubtnut.com/l/_31kgTbkoa4YX
https://dl.doubtnut.com/l/_Jafhdw8HjsdL

itself?

o Watch Video Solution

23. A concave convex figure lens made of glas
(u = 1.5) 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


https://dl.doubtnut.com/l/_Jafhdw8HjsdL
https://dl.doubtnut.com/l/_Z8eqF866HuLd

distanc of 160 cm right of

position of the image.

it. Locate

the

0 Watch Video Solution

24. A thin lens of focal length + 12 cm is

immersed in water (u = 1.33). What is its

new focal length ?

[ 0 Watch Video Solution


https://dl.doubtnut.com/l/_Z8eqF866HuLd
https://dl.doubtnut.com/l/_RgghiU7sVLMk

25. A long cylindrical tube containing water in
closed by an equinvex lens of local 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 final image of the
source. Refractive index of the materials of the

lens = 1.5 and tofwater = 1.33.

o Watch Video Solution



https://dl.doubtnut.com/l/_RgghiU7sVLMk
https://dl.doubtnut.com/l/_34Jm5jl1YfSW

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 magnification. 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

magnification in this case ?

o Watch Video Solution



https://dl.doubtnut.com/l/_mLkhIhbCiiFt
https://dl.doubtnut.com/l/_bFzkYjNzCkmd

27. A convex lens focusses ab object 10 cm
from it on a screen paced 10 cm away from it.
A goes plate (u = 1.5) of thickenss 1.5 cm is
inserted between tehlens and the screen.
Where should the object be placed so that its

image is again focussed on the screen?

o Watch Video Solution

28. Two convex lenses f focal length 20 cm
each are placed coaxially with a separation of

60 cm between them. find the image of a


https://dl.doubtnut.com/l/_bFzkYjNzCkmd
https://dl.doubtnut.com/l/_h1ZFq20nfpYt

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 final image is concerned.

° Watch Video Solution

Short Answer


https://dl.doubtnut.com/l/_h1ZFq20nfpYt

1. Is the formula "Real depth/Apparent depth
= p. valid if viewed from a position quite

away from the normal ?

o Watch Video Solution

2. Can you ever have a situation in which a

light ray goes undeviated through a prism ?

° Watch Video Solution



https://dl.doubtnut.com/l/_ziSr3Jrv2hS1
https://dl.doubtnut.com/l/_1y76rNdedFri

3. Why does a diamond shine more than a

glass piece cut to the same shape ?

o 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 fluctuates slowly with time. How will it

appear to the eye? The twinkling of stars has a


https://dl.doubtnut.com/l/_7gghJUWS6fqC
https://dl.doubtnut.com/l/_3Us54xYSvPXE

similar explanation.

P
/7

o

By

o Watch Video Solution

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

o Watch Video Solution



https://dl.doubtnut.com/l/_3Us54xYSvPXE
https://dl.doubtnut.com/l/_stoOt9lSgMcZ

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 sufficient time ? What
happens if the image is real? What happens if

the image is real but the source is virtual ?

o Watch Video Solution

7. Can a virtual image be photographed by a

camera ?

o Watch Video Solution



https://dl.doubtnut.com/l/_qdQshY5qEMkf
https://dl.doubtnut.com/l/_MSG1Vx9HMwf5

8. In motor vehicles, a convex mirror is
attached near the driver's seat to give him the
view of the traffic behind. What is the special
function of this convex mirror which a plane

mirror can not do ?

o 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/_MSG1Vx9HMwf5
https://dl.doubtnut.com/l/_yFRoLiBSlb8h
https://dl.doubtnut.com/l/_HFH7NPJo8Xza

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 find your friend

taller or shorter than his usual height ?

o Watch Video Solution



https://dl.doubtnut.com/l/_HFH7NPJo8Xza
https://dl.doubtnut.com/l/_cdkRjA8EatIQ

11. The equation of refraction at a spherical

. M2 M1 Mo — M1
surface is — —

v U R
Taking R = oo, show that this equation leads

to the equation

Realdepth 42 ,
= for fraction at a plane
Apparentdepth 41

surface.

° Watch Video Solution

12. A thin converging lens is formed with one

surface convex and the other plane. Does the


https://dl.doubtnut.com/l/_p7fUBb0ZLa2u
https://dl.doubtnut.com/l/_p3nEXoBd9a3e

position of image depend on whether the
convex surface or the plane surface faces the

object ?

° Watch Video Solution

13. 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
say with certainty that there is a diverging

lens in the tube ?

° Watch Video Solution



https://dl.doubtnut.com/l/_p3nEXoBd9a3e
https://dl.doubtnut.com/l/_sFLJQQoeZQQv

14. An air bubble is formed inside water. Does

it act as a converging lens or a diverging lens ?

° 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/_sFLJQQoeZQQv
https://dl.doubtnut.com/l/_xBAg8Qih4xim
https://dl.doubtnut.com/l/_3GysczQPZizb
https://dl.doubtnut.com/l/_wGC6cTjIW20F

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

forcal length change ?

o Watch Video Solution

17. Can mirrors give rise to chromatic

aberration ?

° Watch Video Solution

18. A laser light is focussed by a converging

lens. Will there be a significant chromatic


https://dl.doubtnut.com/l/_wGC6cTjIW20F
https://dl.doubtnut.com/l/_cgy2oFCpBzGy
https://dl.doubtnut.com/l/_KLcBKEOaMkYt

aberration ?

o Watch Video Solution

Objective 1

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

plane mirror.

A. All the reflected rays meets at a point

when produced backward


https://dl.doubtnut.com/l/_KLcBKEOaMkYt
https://dl.doubtnut.com/l/_pF2sj7DDDzin

B.ony the reflected rays close to the

normal meet at a point when produced

backward

C.ony the reflected rays making a smal

angle with the mirror meet at point

when prodced backward.

D. light of different colours make different

images

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_pF2sj7DDDzin

2. Total internal reflection can take only if

A.light goes from optically rarer medium

(smaller refractive index) to opticaly

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


https://dl.doubtnut.com/l/_pF2sj7DDDzin
https://dl.doubtnut.com/l/_v9KjHKwLr38k

D. the refractie indices of the two media

are widely different

Answer: B

o Watch Video Solution

3. In image formatiion from spherical mirrors,

only paraxial rays are considered because they

A. are easy to hangle geometricaly


https://dl.doubtnut.com/l/_v9KjHKwLr38k
https://dl.doubtnut.com/l/_wK1woVheA0rF

B. contain most of the intensity of the

incident light

C.form nearly a point image of a point

source

D. show minimum disperson effect

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_wK1woVheA0rF

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. infinity

B. pole

C. focus

D. 15 cm behind the mirror

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_W3pQO3jdE28j

5. Figure shows two rays A and B being
reflected by a mirror and going as A and B'.

The mirror

A

A.is plane

B. is convex

C.is cocave


https://dl.doubtnut.com/l/_Sg1pteKkZAPe

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

D. is certainly virtual if the object is real


https://dl.doubtnut.com/l/_Sg1pteKkZAPe
https://dl.doubtnut.com/l/_tJz4uCsfyk8H

Answer: C

° Watch Video Solution

7. Figure shows figure three transparent medi
of refractive indices i, us and ps. A point
object O is placed in the medium pusy. If the
entire medium on the right of the spherical
surface has refractive index u;, the image
forms at O. If this entire medium has refractive

index uy the image form at O". In the situation


https://dl.doubtnut.com/l/_tJz4uCsfyk8H
https://dl.doubtnut.com/l/_RxxMPapEuQMA

shown

L J ©- g
O OI Oll
Ho \ H1q

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"

Answer: D



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

‘ o Watch Video Solution

8. Four modifications are suggested in the lens
formula to incude the effect of the thicknes t

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

1 1 t
A—— —=—
voou uf
Bt 1 1
2w f
1 1 1
C. - S
v—t v+t f
Dl 1+t_t
‘v u v f

Answer: C


https://dl.doubtnut.com/l/_RxxMPapEuQMA
https://dl.doubtnut.com/l/_w5VxHbFPksYl

o Watch Video Solution

9. A double convex lens has two surfaces of

equal radii R and refractive index m=1.5, we

have
R
A.f—?
B.f=R
C.f=-R
D. f =2R

Answer: B


https://dl.doubtnut.com/l/_w5VxHbFPksYl
https://dl.doubtnut.com/l/_I5mIGcdov1Qg

° 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 on the other side of the
lens is maximum at a distance

A f

B. between f and 2f

C. 2f

D. more than 2f


https://dl.doubtnut.com/l/_I5mIGcdov1Qg
https://dl.doubtnut.com/l/_MhLHTIDK7TSQ

Answer: C

o 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

B. continously increses

C. continuously decreases


https://dl.doubtnut.com/l/_MhLHTIDK7TSQ
https://dl.doubtnut.com/l/_uhzJfn5Ju1DJ

D. first 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

A.2D


https://dl.doubtnut.com/l/_uhzJfn5Ju1DJ
https://dl.doubtnut.com/l/_qmLGRf6yvX4o

B.3D

C.4D

D. 5D

Answer: A

o Watch Video Solution

13. A symmetric doule convex lens is cut in two
equal parts by a plane perpendiculr to the
pricipal axis. If the power of the original lens

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


https://dl.doubtnut.com/l/_qmLGRf6yvX4o
https://dl.doubtnut.com/l/_93wsSyq9u29P

A.2D

B.3D

C.4D

D.5D

Answer: C

o Watch Video Solution

14. Two concave lenses L; and Ly are kept in
contact with each other. If the space between

the two lenses is filled with a material of


https://dl.doubtnut.com/l/_93wsSyq9u29P
https://dl.doubtnut.com/l/_xVpkomG7xjNw

smaller refractive index, the magnitude of the

focal length of the combination

A. becomes undefined

B. remains unchanged

C.increases

D. decreases

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_xVpkomG7xjNw

15. A thin lens is made with as material having
refractive index pu = 1.5. both the sides are
convex. It is dipped in water (u = 1.33). It will
behave like

A. a convergent lens

B. a diverge lens

C. arectangular slab

D. a prism

Answer: A

I ° Wiak hh \tAAA CAaliikianm



https://dl.doubtnut.com/l/_Q3MNlUrdCRQz
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16. A convex lens is made of a material having
refractive index 1.2. Both the surface of the

lens are convex. If it is dipped into water
(u = 1.33) it will behave like

A. a convergent lens

B. a divergent lens

C. arectangular slab

D.a prism


https://dl.doubtnut.com/l/_Q3MNlUrdCRQz
https://dl.doubtnut.com/l/_1j7uYRbtRVKW

Answer: B

o Watch Video Solution

17. A point object O is placed on the principal
axis of a convex lens of focal length f = 20cm
at a distance of 40 cm to the left of it. The
diameter of the lens is 10. An eye is placed 60
cm to right of the lens and a distance h below
the principal axis. The maximum value of h to

see the image is


https://dl.doubtnut.com/l/_1j7uYRbtRVKW
https://dl.doubtnut.com/l/_eoSwF69jlUJX

A.O

B.2.5cm

C.5cm

D.10 cm

Answer: B

o Watch Video Solution

18. The rays of different colours fail to
converge at a point after going through a

converging lens. This defect is called


https://dl.doubtnut.com/l/_eoSwF69jlUJX
https://dl.doubtnut.com/l/_KKmDOyDJAlzU

A. spherical aberration

B. distortion

C.coma

D. chromatic aberration

Answer: D

° Watch Video Solution

Objective 2


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

1. If the light moving in a straight line bends

by a small but fixed angle it may be a case of

A. Reflection

B. refraction

C. diffraction

D. dispersion

Answer: A::B

o Watch Video Solution



https://dl.doubtnut.com/l/_Ht9lMz35I5jY
https://dl.doubtnut.com/l/_gVzlvRXQ3771

2. mark the correct options.

A.If the incident rays are converging we

have a real object.

B. If the final rays are converging we have a

real image

C.The imge of virtual object is called a

virtual image

D. if the image is virtual the corresponding

object is called virtual object


https://dl.doubtnut.com/l/_gVzlvRXQ3771

Answer: B

o Watch Video Solution

3. Which of the following entities related to

spherical mirrors do not depend on whether

rays are paraxial or not ?

A. pole

B. focus

C. radius of curvature

D. principal axis


https://dl.doubtnut.com/l/_gVzlvRXQ3771
https://dl.doubtnut.com/l/_BpUiHU8uUsfu

Answer: A::B::C

o Watch Video Solution

4. The image of an exend object placed

perpendicular to the principal axis of a mirror,

will be erect if

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


https://dl.doubtnut.com/l/_BpUiHU8uUsfu
https://dl.doubtnut.com/l/_9NiWSDilOrrL

D. the object is virtual but the image is real

Answer: C::D

o Watch Video Solution

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


https://dl.doubtnut.com/l/_9NiWSDilOrrL
https://dl.doubtnut.com/l/_3EHMA9aHp2wO

C. the image will not be shifted

D. the intensity of the imase will decrease

Answer: C::D

o Watch Video Solution

6. consider three congerging lenses
Ly, Ly and L5 having identical geometrical
construction. The index of refraction of
L, and Lsareu; and ps respectively. The

upper half of the lens L3 has a refractive index


https://dl.doubtnut.com/l/_3EHMA9aHp2wO
https://dl.doubtnut.com/l/_gq5xjrzv7nae

@1 and the lower half has ps. A point object O
is imaged at O; by the lens L; and atO, by
the lens L, placed in same position . If Ly is

placed at the same place.

A. there will be n image at O

B. there will be an image t O,

C.the only imge will form somewhere

between O; and O..


https://dl.doubtnut.com/l/_gq5xjrzv7nae

D. the only image will form away form O .

Answer: A::B

o Watch Video Solution

7. A screen is placed a distance 40 cm away
from an illuminated object. A converging lens
is palced 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


https://dl.doubtnut.com/l/_gq5xjrzv7nae
https://dl.doubtnut.com/l/_VNtqFcNKQcnK

A. must be less than 10 cm

B. must be greater than 20 cm

C. must not be greater than 20 cm

D. must not be less than 10 cm

Answer: B

° Watch Video Solution



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

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.

o 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


https://dl.doubtnut.com/l/_okhfN19GEOfK
https://dl.doubtnut.com/l/_DL6c3x4ZBHWi

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
for which the image-size is double of the

object-size.

o Watch Video Solution



https://dl.doubtnut.com/l/_DL6c3x4ZBHWi
https://dl.doubtnut.com/l/_1fmYvUIFhO1S

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.

o Watch Video Solution

5. A candle flame 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 flame, find the location

and the height of the image.

| & I


https://dl.doubtnut.com/l/_E0B9N3sD4537
https://dl.doubtnut.com/l/_90szBmImDKtx

| ¥ 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.

o Watch Video Solution

7. A U-shaped wire is placed before a concave
mirror having radius of curvature 20cm as

shown in figure,. Find the total length of the


https://dl.doubtnut.com/l/_90szBmImDKtx
https://dl.doubtnut.com/l/_O5Wed9FBOpOG
https://dl.doubtnut.com/l/_A0BqT6yqWBoh

image.

S )
7

10 Cm 30 cm

o Watch Video Solution

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 lengt.1 of the mirror


https://dl.doubtnut.com/l/_A0BqT6yqWBoh
https://dl.doubtnut.com/l/_8rwajkalZUxs

° 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
3450 km and the distance of the earth and the

moon is 3.8 x 10°km.

° Watch Video Solution



https://dl.doubtnut.com/l/_8rwajkalZUxs
https://dl.doubtnut.com/l/_Cl4bIrnDWsjU

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.
Calculate the radius of the circle formed by

the image.

o Watch Video Solution



https://dl.doubtnut.com/l/_22qIclzBwaQY

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 ?

L.

L

o Watch Video Solution

12. A point source S is placed midway between

two converging mirrors having equal focal


https://dl.doubtnut.com/l/_FmqZEns6alYa
https://dl.doubtnut.com/l/_0lb2GP3jHCco

length f as shown in figure. Find the values of

d for which only one image is formed.

} d I

m.

o Watch Video Solution

13. A converging mirror M; a point source S
and a diverging mirror M, are arranged as

shown in figure. The source is placed at a


https://dl.doubtnut.com/l/_0lb2GP3jHCco
https://dl.doubtnut.com/l/_4a1ZUhZhakp9

distance of 30 cm from M. The focal length of
each of the mirrors is 20 cm. Consider only the
images formed by a maximum of two
reflections. 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

reflection from 'M 2l

o Watch Video Solution



https://dl.doubtnut.com/l/_4a1ZUhZhakp9

14. A light ray falling at an angle of45° 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

— 3 x 10°ms !

o Watch Video Solution

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/_wg7NXRzaj585
https://dl.doubtnut.com/l/_9ZOsj00dIFjV

higher than the bed. The refractive index of
water is 133 and sunlight is coming at an
angle of 45° with the vertical. Find the length

of the shadow of the pole on the bed.

° Watch Video Solution

16. A small piece of wood is floating 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/_9ZOsj00dIFjV
https://dl.doubtnut.com/l/_zfBaJ0gIRo01

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 ?

o 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/_zfBaJ0gIRo01
https://dl.doubtnut.com/l/_7P2dizo570b3
https://dl.doubtnut.com/l/_SCPDbFzbhMHU

The refractive indices of the water and the oll
are 133 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 figure

&2

° Watch Video Solution



https://dl.doubtnut.com/l/_SCPDbFzbhMHU
https://dl.doubtnut.com/l/_bjc10wlRHgsx
https://dl.doubtnut.com/l/_gemLcj8rBjDt

20. k transparent slabs are arranged one over
another. The refractive indices of the slabs are
[h1y 42y 3y cenennenennn. pr and the thicknesses
are t1,to, t3.cceuennnn... ,tr . 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.

o Watch Video Solution



https://dl.doubtnut.com/l/_gemLcj8rBjDt

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 figure 18-E6), locate its
image. The index of refraction of glass is 1.50

and that of water is 1.33.

o Watch Video Solution



https://dl.doubtnut.com/l/_hlT6bgJUTrmX
https://dl.doubtnut.com/l/_kfNkEQkZSfP4

22. Consider the situation in figure. The
bottom of the pot is a reflecting plane mirror,
S is a small fish and T is a human eye.
Refractive index of water is mu. (a) At what
distance(s) from itself will the fish see the
image(s) of the eye ? (b) At what distance(s)
from itself will the eye see the image(s) of the
fish. (11-T

L.

o Watch Video Solution



https://dl.doubtnut.com/l/_kfNkEQkZSfP4

23. A small object is placed at the centre of the
bottom of a cylindrical vessel of radius 3 cm
and height 4 cm filled 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.

o Watch Video Solution



https://dl.doubtnut.com/l/_BxFA4H6DwBBP

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
figure 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 ?

L.

° Watch Video Solution



https://dl.doubtnut.com/l/_2Tc2MNZEY5mH

25. A light ray is incident at an angle of 45°
with the normal to a /2 cm thick plate(u2.0).
Find the shift in the path of the light as it

emerges out from the plate.

o Watch Video Solution

26. An optical fibre (mu = 1.72) is surrounded

by a glass coating (mu= 1.50). Find the critical


https://dl.doubtnut.com/l/_2Tc2MNZEY5mH
https://dl.doubtnut.com/l/_9yLzZtL0UwlY
https://dl.doubtnut.com/l/_UL4eX1TXmd2O

angle for total internal reflection at the fibre-

glass interface.

° Watch Video Solution

27. A light ray is incident normally on the face
AB of a right-angled prism
ABC(p = = 1.50) as shown in figure. What
is the largest angle ¢ for which the light ray is

totally reflected at the surface AC ?

&

o Watch Video Solution



https://dl.doubtnut.com/l/_UL4eX1TXmd2O
https://dl.doubtnut.com/l/_L1C4HTr0BZ48

28. Find the maximumsngle of refraction when
a gat ray is refracted from glass (1 = 1.50) to

air.

o Watch Video Solution

29. Light is incident from glass (u = 1.5) to
air. Sketch thevariation of the angle of

deviation & with angle of incident i for

0<17<90°

l ° Watch Video Solution


https://dl.doubtnut.com/l/_L1C4HTr0BZ48
https://dl.doubtnut.com/l/_huj7hdS7aVmW
https://dl.doubtnut.com/l/_HGVKW4semtUz

30. Light is incident from glass (u = 1.50) to
water (u = 1.33) find the range of the angle
of deviation for which there are two angles of

incidence.

° Watch Video Solution

31. Light falls from glass (4 = 1.5) to air. Find
the angle of incidence for which the angle of

deviation is 90°.



https://dl.doubtnut.com/l/_HGVKW4semtUz
https://dl.doubtnut.com/l/_Ddo2ssjBR0kl
https://dl.doubtnut.com/l/_9lVO91EtyjpD

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/_9lVO91EtyjpD
https://dl.doubtnut.com/l/_trjaIfXTAJq2
https://dl.doubtnut.com/l/_EKju7tWnY2qx

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 floats 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/_EKju7tWnY2qx
https://dl.doubtnut.com/l/_X1sBzP0M1LUG

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 ?

o Watch Video Solution

35. Find the angle of deviation suffered by the

light ray shown in figure. The refractive index


https://dl.doubtnut.com/l/_X1sBzP0M1LUG
https://dl.doubtnut.com/l/_y5ZpymNV53zH

mu = for the prism material.

air
45°
H=20

—3.0cm —

o Watch Video Solution

36. A light ray, going through a prism with the
angle of prism 60°, is found to deviate by 30°.
What limit on the refractive index can be put

from these data ?


https://dl.doubtnut.com/l/_y5ZpymNV53zH
https://dl.doubtnut.com/l/_fwuubwZDX6Oy

° Watch Video Solution

37. Locate the image formed by refraction in

the situation shown in figure

u=1.0 n=15
S C
— 25 cm 20cm~

° Watch Video Solution



https://dl.doubtnut.com/l/_fwuubwZDX6Oy
https://dl.doubtnut.com/l/_9fwcmMsii7fd

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
medium A so that the paraxial rays become

parallel after refraction at the surface ?

o Watch Video Solution



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

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
figure. Are the rays totally reflected at the
plane surface ? (b) Find the image formed by
the refraction at the first surface. (c) Find the
image formed by the reflection or by the
refraction at the plane surface. (d) Trace
qualitatively the final rays as they come out of

the hemisphere.


https://dl.doubtnut.com/l/_SvT0IXcA21UL

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

the sphere.

o Watch Video Solution



https://dl.doubtnut.com/l/_SvT0IXcA21UL
https://dl.doubtnut.com/l/_WtPgTyfHWJKC

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.

o Watch Video Solution

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


https://dl.doubtnut.com/l/_pApfP4lnt7f1
https://dl.doubtnut.com/l/_YUsr5Suk2K83

the pencil is to be focused (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
along the axis of the rod at a distance of 8.0
cm from the rounded edge. Locate the image

of the object.

| e |


https://dl.doubtnut.com/l/_YUsr5Suk2K83
https://dl.doubtnut.com/l/_E0afbXKaZ7Ay

& Wwatch Video Solution I

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 ?

° Watch Video Solution



https://dl.doubtnut.com/l/_E0afbXKaZ7Ay
https://dl.doubtnut.com/l/_cXDg8OvhbjuE

45, Solve the previous problem if the
paperweight is inverted at its place so that the

spherical surface touches the paper

o Watch Video Solution

46. A hemispherical portion of the surface of a
solid glass sphere (mu = 15) of radius r is
silvered to make the inner side reflecting. An
object is placed on the axis of the hemisphere

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


https://dl.doubtnut.com/l/_CVSZfCsVy0Rt
https://dl.doubtnut.com/l/_6MNG1lnZEQHR

The light from the object is refracted at the
unsilvered part, then reflected from the
silvered part and again refracted at the

unsilvered part. Locate the final image formed.

o 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

convex side is silvered and placed on a


https://dl.doubtnut.com/l/_6MNG1lnZEQHR
https://dl.doubtnut.com/l/_ssuyAM1z8TF3

horizontal surface as shown in figure. (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 filled with water (mu =
4/3), find the distance through which the pin
should be moved so that the image of the pin
again coincides with the pin.

L.

o Watch Video Solution



https://dl.doubtnut.com/l/_ssuyAM1z8TF3

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.

o 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/_liYSbPuWM3GM
https://dl.doubtnut.com/l/_253DCbTcz1P5

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

placed in water (mu =1.33).

o 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 specifications.

o Watch Video Solution



https://dl.doubtnut.com/l/_253DCbTcz1P5
https://dl.doubtnut.com/l/_9lQLBKLRty8L
https://dl.doubtnut.com/l/_VxmcTwlWYpwY

51. A thin lens made of a material of refractive
indexus has a medium of refractive index u;
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 p3?

o Watch Video Solution



https://dl.doubtnut.com/l/_VxmcTwlWYpwY
https://dl.doubtnut.com/l/_TR2JlqYMF6Ys

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.

o Watch Video Solution

53. A slide projector has to project a 35 mm
slide (35mm X 23mm) on a 2 m xx 2m screen

at a distance of 10 m from the lens. What


https://dl.doubtnut.com/l/_TR2JlqYMF6Ys
https://dl.doubtnut.com/l/_bZ8VFO8xtzdh

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/_bZ8VFO8xtzdh
https://dl.doubtnut.com/l/_JQctHxcH46yd

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.

o Watch Video Solution



https://dl.doubtnut.com/l/_JQctHxcH46yd
https://dl.doubtnut.com/l/_UVeq5S6HfG7B

56. A pin of length 200 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.

o 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/_lmOljUZUk853
https://dl.doubtnut.com/l/_uBGucicBWGWf

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/_uBGucicBWGWf
https://dl.doubtnut.com/l/_aecs7cbfsnOc
https://dl.doubtnut.com/l/_MKEBkMwmVwJ8

59. The diameter of the sun is 1.4210°m and
its distance from the earth is 1.5210"'m. Find
the radius of the image of the sun formed by a

lens of focal length 20 cm.

o Watch Video Solution

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/_MKEBkMwmVwJ8
https://dl.doubtnut.com/l/_8Si7lpMPs5hF

° Watch Video Solution

61. A diverging lens of focal length 12 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/_8Si7lpMPs5hF
https://dl.doubtnut.com/l/_llQNTt0imfih

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 ?

o 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/_CcwnIS1yd31X
https://dl.doubtnut.com/l/_lcKUC8emGNWA

mirror is 40 cm. Where should a point source
be placed between the lens and the mirror so
that the light, after getting reflected by the
mirror and then getting transmitted by the

lens, comes out parallel to the principal axis ?

o 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/_lcKUC8emGNWA
https://dl.doubtnut.com/l/_8oZzYu2thqNp

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 ?

° Watch Video Solution



https://dl.doubtnut.com/l/_8oZzYu2thqNp
https://dl.doubtnut.com/l/_VT3fiMyQDEwj
https://dl.doubtnut.com/l/_Jvqxy5EvUiPn

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 final image form and

what will be the size of the final image ?

o 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 (u = 1.50) of


https://dl.doubtnut.com/l/_Jvqxy5EvUiPn
https://dl.doubtnut.com/l/_M17KV6qigmso

thickness 1 cm is placed on the other side of
the lens perpendicular to the axis. Locate the

image of the point object.

o 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/_M17KV6qigmso
https://dl.doubtnut.com/l/_elyBnPYGMo9z

combination. Show that the emergent beam is
parallel to the incident one. Find the beam

diameter of the emergent beam.

o 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 infinity ?

| e |


https://dl.doubtnut.com/l/_elyBnPYGMo9z
https://dl.doubtnut.com/l/_61XndxcUjsh2

& Watch Video Solution I

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 first lens and 55 cm from the pin.
Find (a) the position of the final image, (b) its

nature and (c) its size.

° Watch Video Solution



https://dl.doubtnut.com/l/_61XndxcUjsh2
https://dl.doubtnut.com/l/_wMdkJhDbxd7d

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.

o Watch Video Solution



https://dl.doubtnut.com/l/_aWHIKcjX9Y3A

72. Two convex lenses each of focal length 10
cm, are placed at a saparation 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 lenth of the

equivalent lens.

o Watch Video Solution



https://dl.doubtnut.com/l/_InbDlVrHV3WP
https://dl.doubtnut.com/l/_wQoXkZutMEmS

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 = O, the ball is dropped to fall
normally on the sphere. Find the speed of the

image formed as a function of time for

| 2h
t < ,/—. Consider only the image by a
g

single refraction.

o Watch Video Solution



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

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.

o Watch Video Solution

75. A small block of mass m and a concave

mirror of radius R fitted with a stand lie on a


https://dl.doubtnut.com/l/_no3ddq177gl0
https://dl.doubtnut.com/l/_DE3Rc0jxYtrq

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 =
O 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

timet < d (b) atatimet > d
VvV’ 1’8

o Watch Video Solution



https://dl.doubtnut.com/l/_DE3Rc0jxYtrq

76. A gun of mass M fires a bullet of mass m
with a horizontal speed V. The gun is fitted
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 fired.

o Watch Video Solution

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

spring of spring constant 500 N nfl from a


https://dl.doubtnut.com/l/_YpKDWUL4zzsw
https://dl.doubtnut.com/l/_xjgaNwIGp1Zm

height h= 10 cm as shown in figure (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 fixed with its principasl axis coinciding
with the lilne of motion of the mss, 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

L.

o Watch Video Solution



https://dl.doubtnut.com/l/_xjgaNwIGp1Zm
https://dl.doubtnut.com/l/_GAeVqBkxkvCK

78. Two concave mirrorsof equal radi of
curvature R are fixed on a stand facing
opposite directions. The whole system has a
mass m nd is kept onn a frictionlesss

horiztonal table figure

Two blocks A and B, each of mass m, are placed
on the two side of the stnd. At t=0, teh
separation between A and the mirrors is 2R
and also the separation between B and the
mirrors is 2R. The block B moves towards the
mirror at a speed v. All collisions which take

place are erastic. Taking the original position


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

of the mirrors stand system to be x=0 and X -

axis along AB, find the position of the image of

A and B at t=

R 3R SR
a. —,b. C.

) ) )

o Watch Video Solution

79. Consider the stituation shown in figure.
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


https://dl.doubtnut.com/l/_GAeVqBkxkvCK
https://dl.doubtnut.com/l/_QEqOM4EGJoKU

is released from rest (with respect to the
elevator) at t=0 when the distance of B from
the mirror is 420 cm. Find the distance
between the image of the block B and the
mirror at t=0.200 s. Take g = 10ms 2

|

L

° Watch Video Solution



https://dl.doubtnut.com/l/_QEqOM4EGJoKU

