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1
1. For a concave mirrorr, if real image is formed the graph between — and
u

1
o is of the form

A e
B. s
C.leo

D. [

Answer: A


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_VoEdDemWj591

° Watch Video Solution

2. In an experiment to find focal length of a concave mirror, a graph is

drawn between the magnitudes of (u) and (v). The graph looks like.

A e

B. s

C.leo

D. [

Answer: C

o Watch Video Solution

3. The graph shows variation of v with change in u for a mirrorr. Points

plotted above the point P on the curve are for values of v


https://dl.doubtnut.com/l/_VoEdDemWj591
https://dl.doubtnut.com/l/_2HP4CbHaLnat
https://dl.doubtnut.com/l/_n3JfST8VtQLe

45° ",

A. Smaller than f

B. Smaller than 2 f

C. Larger than 2f

D. Larger than f

Answer: C

o Watch Video Solution

4. As the position of an object (u) reflected from a concave mirrorr is

varies, the position of the image (v) also varies. By letting the u changes


https://dl.doubtnut.com/l/_n3JfST8VtQLe
https://dl.doubtnut.com/l/_9yrxZYlPRAdS

from 0 to + oo the graph between v versus u will be

A e

B. s

C.leo

D. &

Answer: A

° Watch Video Solution

5.The graph between u and v for a convex mirrorr is

Az

B. s

C.les

D. &

Answer: A


https://dl.doubtnut.com/l/_9yrxZYlPRAdS
https://dl.doubtnut.com/l/_YXCJgmRjBkBY

o Watch Video Solution

6. A convergent beam of light is incident on a convex mirror so as to
converge to a distance 12 cm from the pole of the mirror. An inverted
image of the same size is formed coincident with the virtual object. What
is the focal length of the mirror ?

A. 24 cm

B.12.cm

C.6cm

D.3cm

Answer: C

o Watch Video Solution

7. A thin rod of 5 cm length is kept along the axis of a concave mirror of

10 cm focal length such that its image is real and magnified and one end


https://dl.doubtnut.com/l/_YXCJgmRjBkBY
https://dl.doubtnut.com/l/_fpUUZh0IoPrL
https://dl.doubtnut.com/l/_Bi3vfzTdI50C

touches to rod. Its magnification will be

Al

B.2

Cc.3

D.4

Answer: B

o Watch Video Solution

8. A square wire of side 3.0cm is placed 25cm away from a concave mirror
of focal length 10cm. What is the area enclosed by the image of the wire
? The centre of the wire is on the axis of the mirror, with its two sides
normal to the axis.

A. dem?

B. 6cm>

C.16cm?


https://dl.doubtnut.com/l/_Bi3vfzTdI50C
https://dl.doubtnut.com/l/_3gstRrWKez5h

D. 36cm?

Answer: A

o Watch Video Solution

9. A small piece of wire bent into an L shape, with upright and horizontal
portions of equal lengths, is placed with the horizontal portion along the
axis of the concave mirror whose radius of curvature is 10cm. | fthe bend
is 20cm from the pole of the mirror, then the ration of the lengths of the
images of the upright and horizontal portions of the wire is

Al:2

B.3:1

C.1:3

D.2:1

Answer: B

| o Watch Video Solution


https://dl.doubtnut.com/l/_3gstRrWKez5h
https://dl.doubtnut.com/l/_dg3eVywD3Wvj

10. A cube of side 2m is placed in front of a concave mirror of focal | ength
1m with its face A at a distance of 3m and face B at a distance of 5m form
the mirror. The distance between the images of faces A and B and heights

of images of Aand B are, repectively,

/

y

A.1m, 0.5 m, 0.25

B.0.5m,1m, 0.25m

C.0.5m,0.25m,1m,0.5

D.0.25m1Tm,05m


https://dl.doubtnut.com/l/_dg3eVywD3Wvj
https://dl.doubtnut.com/l/_msek1cDJj9Gp

Answer: D

o Watch Video Solution

11. AB is an incident beam of light and CD is a reflected beam (the number
of reflections for this may be 1 or more than 1) of light. AB and CD are
separated by some distance (may be large). It is possible by placing what

type of mirror on the right side.

A——r——B

C—-——MD

A. one plane mirror
B. one concave mirror
C. one convex mirror

D. none of these


https://dl.doubtnut.com/l/_msek1cDJj9Gp
https://dl.doubtnut.com/l/_ZUIr2YJvgtJ6

Answer: B

o Watch Video Solution

12. A point object is moving along principal axis of concave mirror with
uniform velocity towards pole. Initially the object is at infinite distance
from pole right side of the mirror as shown. Before the object collides
with mirror, the number of times a which the distance between object

and its image is 40cm are.

A. one time

B. two times

C. three times

D. data insufficient


https://dl.doubtnut.com/l/_ZUIr2YJvgtJ6
https://dl.doubtnut.com/l/_gvL3je1h151o

Answer: C

° Watch Video Solution

13. A real object is placed infront of a convex mirror (focal length f). It
moves towards the mirror, the image also moves. If V; = speed of image
and V) = speed of the object and u is the distance of object from mirror
along principal axis, then

AV < Vo if [u| <|F]|

B.V; >V, if |u| > |F)|

CV,<Vy if |u| > |F|

D.V; =Vy if [u] = |F|

Answer: A::C

° Watch Video Solution



https://dl.doubtnut.com/l/_gvL3je1h151o
https://dl.doubtnut.com/l/_7MmSSolvShOz

14.The positions of the object O (real or virtual) and the image I(real or

virtual) with respect to the optical axis of a spherical mirror is shown.

Then select the possible mirror and its position to realise it.

O;L

2X

P
°
————

A. concave mirror closer to object

B. concave mirror closer to image

C. convex mirror closer to object

D. convex mirror closer to image

Answer: A::C

optical
axis

o Watch Video Solution



https://dl.doubtnut.com/l/_EOnRDknT7Xpf

Matching Column Type

1. Match the options of the following columns.
Column I

For real extended object,if image formed by a single mirror is erect, and if 1
For real extended object, if the size image is smaller than object, the mirro
For real extended object, if image formed by asingle mirror is erect and if t.

For spherical mirrors, a line u=v will cut the curve between u and v at a pc

Column I

Column IT
For real extended object,if image formed by a single mirror is erect, and if the size of image is smaller than object, the mirror is

(P)Concave
For real extended object, if the size image is smaller than object, the mirror is (Q)Convex
For real extended object, if image formed by asingle mirror is erect and if the size of image is larger than object, then mirror is (R)(£)

For spherical mirrors, a line u=v will cut the curve between u and v at a point. (S)(2£,26)

° View Text Solution

1. One side of a glass slab is silvered as shown. A ray of light is incident on
the other side at angle of incidence ¢ = 45° . Refractive index of glass is

given as 1.5. The deviation of the ray of light from its initial path when it


https://dl.doubtnut.com/l/_B8IhX30EOIzy
https://dl.doubtnut.com/l/_u3AVKKaBvnmN

comes out of the slab is

45°

A.90°

B.180°

C.120°

D.45°

Answer: A

o Watch Video Solution

2. When the rectangular metal tank is filled to the top with an unknown

liquid, as observer with eyes level with the top of the tank can just see the


https://dl.doubtnut.com/l/_u3AVKKaBvnmN
https://dl.doubtnut.com/l/_72s48OL4s3VQ

corner E, a ray that refracts towards the observer at the top surface of

the liquid is shown. The refractive index of the liquid will be

L

|-

A 1.2

B.1.4

C.1.6

D.1.9

Answer: A

o View Text Solution

3. A transparent cube of 15cm edge contains a small air bubble. Its
apparent depth when viewed through one face is 6cm and when viewed
through the opposite face is 4cm. Then the refractive index of the

material of the cube is

A.2.0


https://dl.doubtnut.com/l/_72s48OL4s3VQ
https://dl.doubtnut.com/l/_2BzTEuyHRjFn

B.2.5

C.1.6

D.1.5

Answer: D

o Watch Video Solution

4. A plane mirror is placed at the bottom of the tank containing a liquid
of refractive index p. P is a small object at a height h above the mirror. An
observer O vertically above P, outside the liquid sees P and its image in

the mirror. The apparent distance between these two will be

A. 2uh

2h
B. —



https://dl.doubtnut.com/l/_2BzTEuyHRjFn
https://dl.doubtnut.com/l/_YcMBPEmkmBpK

Answer: B

° Watch Video Solution

5. One face of a rectangular glass plate 6 cm thick is silvered. An object

held 8 cm in front of the first face, forms an image 12 cm behind the

silvered face. The refractive index of the glass is

A 0.4

B.0.8

C.1.2

D.1.6

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_YcMBPEmkmBpK
https://dl.doubtnut.com/l/_uZcWEXhohynd

6. A concave mirror is placed at the bottom of an empty tank with face
upwards and axis vertical. When sunlight falls normally on the mirror, it is
focussed at distance of 32cm from the mirror. If the tank filled with water
(u=14/3) up to a height of 20cm, then the sunlight will now get
focussed at

A. 16 cm above water level

B. 9 cm above water level

C. 24 cm below water level

D. 9 cm below water level

Answer: B

° Watch Video Solution

7. A slab of glass, of thickness 6 cm and refractive index 1.5, is placed in
front of a concave mirror, the faces of the slab being perpendicular to the

principal axis of the mirror. If the radius of curvature of the mirror is 40


https://dl.doubtnut.com/l/_ollX2qWZcEfQ
https://dl.doubtnut.com/l/_ylYA3iHDxJim

c¢m and the reflected image coincides with the object, then the distance

of the object from the mirror is

A.30cm

B.22 cm

C.42cm

D.28 cm

Answer: C

o View Text Solution

8. A ray of light travels from an optically denser to rarer medium. The

critical angle of the two media is C. The maximum possible deviation of

the ray will be
7r
Al—= —
( 2 C)
B. 2C

C.m—2C


https://dl.doubtnut.com/l/_ylYA3iHDxJim
https://dl.doubtnut.com/l/_vc9Hn6jkw6Qc

D.wm—C

Answer: C

o Watch Video Solution

9. A point source of light S'is placed at the bottom of a vessel containing
a liquid of refractive index 5/3. A person is viewing the source from
above the surface. There is an opaque disc of radius 1lem floating on the
surface. The centre of disc lies vertically above the source O. The liquid
from the vessel is gradually drained out through a tap. What is the
maximum height of the liquid for which the source cannot be seen at all.

A.1.50 cm

B.1.64 cm

C.133cm

D.1.86 cm

Answer: C


https://dl.doubtnut.com/l/_vc9Hn6jkw6Qc
https://dl.doubtnut.com/l/_BWl55WEcusEW

° Watch Video Solution

10. Light enters at an angle of incidence in a transparent rod of refractive
index n. For what value of the refractive index of the material of the rod
the light once entered into it will not leave it through its lateral face

whatsoever be the value of angle of incidence.

A.n>\/§

B. n=1

C.n=11

D.n=1.3

Answer: A

o Watch Video Solution

11. An optical fibre consists of core of u; surrounded by a cladding of

o < 1. A beam of light enters from air at an angle a with axis of fibre.


https://dl.doubtnut.com/l/_BWl55WEcusEW
https://dl.doubtnut.com/l/_gioO0bHACqwU
https://dl.doubtnut.com/l/_GIgV8zyALFbi

The highest a for which ray can be travelled through fibre is

Answer: B

° Watch Video Solution

12. A rod of glass (u = 1.5) and of square cross section is bent into the
shape shown in the figure. A parallel beam of light falls on the plane flat
surface A as shown in the figure. If d is the width of a side and R is the

. , : d . :
radius of circular arc then for what maximum value of 7 light entering


https://dl.doubtnut.com/l/_GIgV8zyALFbi
https://dl.doubtnut.com/l/_ScqmB2APPbEP

the glass slab through surface A emerges from the glass through B

A 1.5

B.0.5

C.1.3

D. None of these

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_ScqmB2APPbEP

13. A ray of light travels from a medium of refractive index p to air. Its
angle of incidence in the medium is ¢, meansured from the normal to the
boundary, and its angle of deviation is . J is plotted against i. Which of

the following best represents the resulting curve ?

Answer: A

o Watch Video Solution

14. The apparent depth of water in cylindrical water tank of diameter
2Rcm is reducing at the rate of zem / min when water is being drained
out at a constant rate. The amount of water drained in c. c¢. per minute is

(ny = refractive index of air, ny = refractive index of water )


https://dl.doubtnut.com/l/_zitvPiq7gmSP
https://dl.doubtnut.com/l/_SYPOWxe0nak3

A. zmR*ny /n,
B.zwR*ny /my
C.27rRny /ny

D. TRz

Answer: B

o Watch Video Solution

15. When light is incident on a medium at angle i and refracted into a
second medium at an angle r, the graph of sinr versus sini is as shown.

From this one can conclude that


https://dl.doubtnut.com/l/_SYPOWxe0nak3
https://dl.doubtnut.com/l/_S536qk7uMUf2

sinr ——»

30°

sinj —»

(i) the velocity of light in second medium is /3 times the velocity of light
in the first medium

(i) the velocity of light in the first medium is /3 times the velocity of
ligth in second medium

(iii) the critical angle of the two media is given by sinic = 14/3

(iv) the critical anlge of the two media is given by sinic = 14/2

o Watch Video Solution



https://dl.doubtnut.com/l/_S536qk7uMUf2
https://dl.doubtnut.com/l/_X0lZJG7lhDA4

1. A parallel paraxial beam of light is incident on the arrangement as
shown (u4 = 3/2, up = 4/3). The two spherical surfaces are very close
and each has a radius of curvature 10 cm. Find the point where the rays
are focussed. (wr.t. point of entry)

L

o View Text Solution

2. A ray of light falls on the surface of a spherical glass paper weight
making an angle a with the normal and is refracted in the medium at an
angle . The angle of deviation of the emergent ray from the direction of

the incident ray is :

A (a—p)
B.2(a — f)
C(a—B)/2


https://dl.doubtnut.com/l/_X0lZJG7lhDA4
https://dl.doubtnut.com/l/_PE8RF5L8xhrO

Answer: B

° Watch Video Solution

3. A poinit object O is placed in front of a glass rod having spherical end

of radius of curvature 30cm. The image would be formed at

A.30 cm left

B. Infinity

C.1cm to the right

D. 18 cm to the left

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_PE8RF5L8xhrO
https://dl.doubtnut.com/l/_rxVDYwUXvLlv

4. A glass hemisphere of radius 0.04 m and refractive index of the
material 1.6 is placed centrally over cross mark on a paper (i) with the flat
face, (ii) with the curved face in contact with the paper. In each case, the
cross mark is viewed directly from above. The position of the images will
be

A. 0.04 m from the flat face, (ii) 0.025 m from the flat face

B. (i) At the same position of the cross mar, (ii)0.025 m below the flat

face
C. (i) 0.025 m from the flat face, (ii) 0.04 m from the flat face

D.For both (i) and (ii) 0.025 m from the highest point of the

hemisphere

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_AcxgT3ejgh0i

5. An air bubble in sphere having 4 cm diameter appears 1 cm from

surface nearest to eye when looked along diameter If ., ug = 1.5, the

distance of bubble from refracting surface is

A.1.2cm

B. 3.2cm

C.2.8cm

D. 1.6cm

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_Endz031YdnCm

A slab of a material of refractive index 2 shown in fig. has a curved surface
APB of radius of curvature 10 cm and a plane surface CD. On the left of
APB is air and on the right CD is water with refractive indices as given in
the figure. An object O is placed at a distance of 15 cm from the pole P as

shown. The distance of the final image of O from P, as viewed from the left

A. 20ecm

B. 30cm

C.40cm

D. 50cm


https://dl.doubtnut.com/l/_okuH4ebo93dk

Answer: B

° Watch Video Solution

7. A parallel beam of light emerges from the opposite surface of the
sphere when a point source of light lies at the surface of the sphere. The

refractive index of the sphere is

w| ot | w

n
DO

Answer: C

° View Text Solution



https://dl.doubtnut.com/l/_okuH4ebo93dk
https://dl.doubtnut.com/l/_18rCxuNpqfp3

8. In a thin spherical fish bowl of radius 10 cm filled with water of
refractive index 4 /3 there is a small fish at a distance of 4 cm from the
centre C as shown in the figure. Where will the image of fish appears, if

seen from E.

Ly

|-

A.5.2cm
B.7.2cm
C.4.2cm

D. 3.2cm

Answer: A

o View Text Solution

9. The observer 'O' sees the distance AB as infinitely large. If refractive

index of liquid is uy and that of glass is us, then Lt is :
2


https://dl.doubtnut.com/l/_xbtz7VKKe7lm
https://dl.doubtnut.com/l/_1hXSRsFWDGSF

A 2

B.1/2
c.4

D. None of these

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_1hXSRsFWDGSF

10. The first factor length f; for refraction at a spherical surface is defined
as the value of u corresponding to v = oo (as shown) with refractive
indices of two mediums, as n; and ns. The second focal length f; is

defined as value of v for u = 0.

A. f5 is equal to 2R
(n2 — 1)

’an
(n2 — m1)
noR
(n2 —m1)
an

(n2 —m)

B. f1 is equal to

C. fo is equal to (-)

D. fi1 is equal to (-)

Answer: A::D

o View Text Solution

11. Figure shows a point object placed in front of a transparent sphere of
radius 20 cm and refractive index 1.5. The sphere forms an image due to

refraction at surface | followed by refraction at surface Il. The sphere is


https://dl.doubtnut.com/l/_JlwH8UtDBK7s
https://dl.doubtnut.com/l/_TJLzz2EfPtDQ

kept in air and the object is located at distance x from P;. It is found that
for £ > x, the image formed due to refraction at surface | is real, the
final image formed by the sphere is also real and forms to the right of Ps.
For x5 < & < z1, the image formed by surface I is virtual while the final
image formed by the sphere is real and forms to the right of P,. However
for £ < x5, the image formed by surface | and also the final image
formed by the sphere are virtual. It is also found that the final image is
virtual if the distance of image formed by surface | from P is less than y.
The object is now moved away from the sphere so that x becomes large
and say, x — oo. In the given sphere is replaced by another one of the
same radius but of refractive index 2.5, the final image is formed at
distance yy from Ps.

Distance x; such that for x > z;, the image formed by surface | and also

the final image are real, is

A.60 cm

B.40 cm

C.20cm


https://dl.doubtnut.com/l/_TJLzz2EfPtDQ

D.10 cm

Answer: B

o View Text Solution

12. Figure shows a point object placed in front of a transparent sphere of
radius 20 cm and refractive index 1.5. The sphere forms an image due to
refraction at surface | followed by refraction at surface Il. The sphere is
kept in air and the object is located at distance x from P;. It is found that
for £ > x1, the image formed due to refraction at surface I is real, the
final image formed by the sphere is also real and forms to the right of Ps.
For x5 < & < z1, the image formed by surface I is virtual while the final
image formed by the sphere is real and forms to the right of P,. However
for £ < x,, the image formed by surface | and also the final image
formed by the sphere are virtual. It is also found that the final image is
virtual if the distance of image formed by surface | from P is less than y.
The object is now moved away from the sphere so that x becomes large

and say, * — oo. In the given sphere is replaced by another one of the


https://dl.doubtnut.com/l/_TJLzz2EfPtDQ
https://dl.doubtnut.com/l/_XpaqoE0oq6by

same radius but of refractive index 2.5, the final image is formed at

distance yy from Ps.
Distance z5 such that for zo < & <; , the image formed by surface I is

virtual but the final image is virtual. Then, y will be

L.

A.10 cm
B.25cm
C.40cm

D.32.5cm

Answer: A

o View Text Solution

13. Figure shows a point object placed in front of a transparent sphere of
radius 20 cm and refractive index 1.5. The sphere forms an image due to
refraction at surface | followed by refraction at surface Il. The sphere is

kept in air and the object is located at distance x from P;. It is found that


https://dl.doubtnut.com/l/_XpaqoE0oq6by
https://dl.doubtnut.com/l/_DeYBvBaaZEUB

for £ > x, the image formed due to refraction at surface | is real, the
final image formed by the sphere is also real and forms to the right of Ps.
For x5 < & < z1, the image formed by surface I is virtual while the final
image formed by the sphere is real and forms to the right of P,. However
for £ < x5, the image formed by surface | and also the final image
formed by the sphere are virtual. It is also found that the final image is
virtual if the distance of image formed by surface | from P is less than y.
The object is now moved away from the sphere so that x becomes large
and say, x — oo. In the given sphere is replaced by another one of the
same radius but of refractive index 2.5, the final image is formed at
distance yy from Ps.

As stated above, if the distance of image formed by Surface 1 from P is

less than y, the final image is virtual. Then, y will be

A.40 cm

B.60 cm

C.80cm

D. 100 cm


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

Answer: B

° View Text Solution

14. Figure shows a point object placed in front of a transparent sphere of
radius 20 cm and refractive index 1.5. The sphere forms an image due to
refraction at surface | followed by refraction at surface Il. The sphere is
kept in air and the object is located at distance x from P;. It is found that
for x > x4, the image formed due to refraction at surface | is real, the
final image formed by the sphere is also real and forms to the right of Ps.
For zo < & < z1, the image formed by surface I is virtual while the final
image formed by the sphere is real and forms to the right of P,. However
for x < x5, the image formed by surface | and also the final image
formed by the sphere are virtual. It is also found that the final image is
virtual if the distance of image formed by surface | from P, is less than y.
The object is now moved away from the sphere so that x becomes large
and say, x — o0. In the given sphere is replaced by another one of the
same radius but of refractive index 2.5, the final image is formed at

distance yy from Ps.


https://dl.doubtnut.com/l/_DeYBvBaaZEUB
https://dl.doubtnut.com/l/_Zp7E2GSAOFtQ

For the object placed at z — o0, the given sphere of refractive index 1.5

forms an image at distance y; from Ps.

"

A.this image is real and y; = 12.5c¢m right of P,
B. this image is real and y; = 10cm right of P,
C.this image is real and y; = 20cm right of P,

D. this image is virtual and y; = 12cm left of P,

Answer: B

° View Text Solution

15. Figure shows a point object placed in front of a transparent sphere of
radius 20 cm and refractive index 1.5. The sphere forms an image due to
refraction at surface | followed by refraction at surface Il. The sphere is
kept in air and the object is located at distance x from P;. It is found that
for x > x4, the image formed due to refraction at surface | is real, the

final image formed by the sphere is also real and forms to the right of Ps.


https://dl.doubtnut.com/l/_Zp7E2GSAOFtQ
https://dl.doubtnut.com/l/_UR6aNqPURBsf

For x5 < & < z1, the image formed by surface I is virtual while the final
image formed by the sphere is real and forms to the right of P,. However
for £ < x5, the image formed by surface | and also the final image
formed by the sphere are virtual. It is also found that the final image is
virtual if the distance of image formed by surface | from P is less than y.
The object is now moved away from the sphere so that x becomes large
and say, x — oo. In the given sphere is replaced by another one of the
same radius but of refractive index 2.5, the final image is formed at
distance yy from Ps.

For the object placed at * — oo, a sphere of the same radius but of

refractive index 2.5 forms an image at distance y, from P,

A.this image is real and y, = 2.5cm  left of P,

Answer: C



https://dl.doubtnut.com/l/_UR6aNqPURBsf

| o View Text Solution

1. The graph shows how the magnification m produced by a convex thin

lens varies with image distance v. What was the focal length of the used ?

A
m

(-
\4

>

w
8|°‘ 0| o


https://dl.doubtnut.com/l/_UR6aNqPURBsf
https://dl.doubtnut.com/l/_qa3aaa3yWI64

|

S e

Answer: D

° Watch Video Solution

2. The distance v of the real image formed by a convex lens is measured
for various object distance u. A graph is poltted between v and u, which

one of the following graphs is correct

A s

B. s

c. e

D. s

Answer: D

° View Text Solution



https://dl.doubtnut.com/l/_qa3aaa3yWI64
https://dl.doubtnut.com/l/_cOqw0fmDO25T

3. Point object O is placed on the principal axis of a convex lens of focal
length 20cm at a distance of 40 cm to the left of it. The diameter of the
lens is 10cm to the right of the lens at a distance h below the principal
axis, then the maximum value of h to see the image will be

A.0

B.5acm

C.25cm

D.10 cm

Answer: C

o Watch Video Solution

4. A luminous object is placed at a distance of 30cm from the convex lens

of focal length 20cm. On the other side of the lens, at what distance from


https://dl.doubtnut.com/l/_cOqw0fmDO25T
https://dl.doubtnut.com/l/_Q4Bqne0Us2mm
https://dl.doubtnut.com/l/_EKa4kiiBnBKr

the lens a convex mirror of radius of curvature 10cm be placed in order

to have an upright image of the object coincident with it ?

A.12 cm

B.30cm

C.50 cm

D. 60 cm

Answer: C

o Watch Video Solution

5.Shown in the figure here is a convergent lens placed inside a cell filled
with a liquid. The lens has focal length +20cm when in air and its

material has refractive index 1.50. If the liquid has refractive index 1.60,


https://dl.doubtnut.com/l/_EKa4kiiBnBKr
https://dl.doubtnut.com/l/_sZ8cwlTLEZbf

the focal length of the system is

o r———— T T T T T T

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_sZ8cwlTLEZbf
https://dl.doubtnut.com/l/_kS1jtrlVsUT7

6. Two point light sources are 24 cm apart. Where should a convex lens of

focal length 9 cm be put in between them from one source so that the

images of both the sources are formed at the same place

A.6cm

B. 9 cm above water level

C.12cm

D.15 cm

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_kS1jtrlVsUT7

The distance between a convex lens and a plane mirror is 10 cm. The
parallel rays incident on the convex lens after reflection from the mirror
forms image at the potical centre of the lens. Focal length of lens will be
A.10 cm
B.20 cm

C.30cm

D. Cannot be determined

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_HPEbMqb8Kj2r

8. A small fish 0.4 m below the surface of a lake is viewed through a
simple converging lens of focal length 3 m.the lens is kep at 0.2 m above

the water surface such that the fish lies on the optical axis of the lens.

4
Find the image of the fish seen by the observed. (uwater = §>

A. A distance of 0.2 m from the water surface
B. A distance of 0.6 m from the water surface
C. Adistance of 0.3 m from the water surface

D. The same location of fish

Answer: D

o Watch Video Solution

9. Figure given below shows a beam of light converging at point P.
When a concave lens of focal length 16cm is introduced in the path of

the beam at a place O shown by dotted line such that OP becomes the


https://dl.doubtnut.com/l/_HPEbMqb8Kj2r
https://dl.doubtnut.com/l/_tgPsxxdyVFYg
https://dl.doubtnut.com/l/_onSsOn0lnY6k

axis of the lens, the beam converges at a distance z from the lens. The

value x will be equal to

A.12 cm

B.24 cm

C.36cm

D.48 cm

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_onSsOn0lnY6k

10. The object distance u, the image distance v and the magnification m in

a lens follow certain linear relations.

1 1
A. —versus—
U v
B. m versus u

C.uversus v

D. m versus v

Answer: A::D

o View Text Solution

11. A biconvex thin lens is prepared from glass of refractive index puy = 7
The two conducting surfaces have equal radii of 20 cm each. One of the
the surface is silvered from outside to make it reflecting. It is placed in a

5
medium of refractive index y; = 3 It acts as a

A. converging mirror


https://dl.doubtnut.com/l/_Nb0yIAN3nMRD
https://dl.doubtnut.com/l/_TX5izYV8YNuZ

B. diverging mirror

C. concave mirror of focal length 12.5 cm

D. convex mirror of focal length 12.5 cm

Answer: A::C

o View Text Solution

12. A convex lens of focal length 15 cm and concave mirror of focal length
30 cm are kept their optical axes PQ and RS parallel but separated in
vertical direction by 0.6 m, as shown. The distance between the lens and
mirror is 30 cm. An upright object AB of height 1.2 m is placed on the
optic axic PQ of the lens at a distance of 20 cm from the lens.

L

Find the linear magnification of the first image after refraction from the

lens.

A +3


https://dl.doubtnut.com/l/_TX5izYV8YNuZ
https://dl.doubtnut.com/l/_aD57smO1kJOM

C.+2

Answer: B

° View Text Solution

13. A convex lens of focal length 15 cm and concave mirror of focal length
30 cm are kept their optical axes PQ and RS parallel but separated in
vertical direction by 0.6 m, as shown. The distance between the lens and
mirror is 30 cm. An upright object AB of height 1.2 m is placed on the
optic axic PQ of the lens at a distance of 20 cm from the lens.

I.I:J

Find the linear magnification of the second image after reflection from

the mirror.

A +2


https://dl.doubtnut.com/l/_aD57smO1kJOM
https://dl.doubtnut.com/l/_YMBPO1nV5tpJ

Answer: C

o View Text Solution

14. A convex lens of focal length 15 cm and concave mirror of focal length
30 cm are kept their optical axes PQ and RS parallel but separated in
vertical direction by 0.6 m, as shown. The distance between the lens and
mirror is 30 cm. An upright object AB of height 1.2 m is placed on the
optic axic PQ of the lens at a distance of 20 cm from the lens.

L

If AB' is the final image formed, A corresponding to A and B

corresponding to B, find the distance of B' below optics axis of lens.

A.03m

B.0.5m

C.0.6m

D. None of these


https://dl.doubtnut.com/l/_YMBPO1nV5tpJ
https://dl.doubtnut.com/l/_WbPIicUUhzRV

Answer: A

o View Text Solution

15. A convex lens of focal length 15 cm and concave mirror of focal length
30 cm are kept their optical axes PQ and RS parallel but separated in
vertical direction by 0.6 m, as shown. The distance between the lens and
mirror is 30 cm. An upright object AB of height 1.2 m is placed on the
optic axic PQ of the lens at a distance of 20 cm from the lens.

Lo

As in the lat problem, find the distance of A' below the optic axis of lens.

o View Text Solution

1. A ray of light is incident on the hypotenuse of a right-angled prism

after travelling parallel to the base inside the prism. If u is the refractive


https://dl.doubtnut.com/l/_WbPIicUUhzRV
https://dl.doubtnut.com/l/_nOKG7Yfrp0Ah
https://dl.doubtnut.com/l/_WOejmCKv5Up6

index of the material of the prism, the maximum value of the base angle

for which light is totally reflected from the hypotenuse is

(3
5. tan ! (1)
cor (5

)

D.cos

Answer: D

o Watch Video Solution

2. The refractive indices of the material of the prism and liquid are 1.56

and 1.32 respectively. What will be the value of 6 for the following


https://dl.doubtnut.com/l/_WOejmCKv5Up6
https://dl.doubtnut.com/l/_7jIxej1Mv5uN

refraction?

A.sinf < 13
.sinf < 5N
11

B.sinf < —
13

3
C.sinf < £
2

1

D.sinf < —
V2

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_7jIxej1Mv5uN

3. A prism having an apex angle of 4° and refractive index of 1.50 is
located in front of a vertical plane mirror as shown in the figure. A
horizontal ray of light is incident on the prism. The total angle through

which the ray is deviated is:

P

A. 176°
B.4°

C.178°


https://dl.doubtnut.com/l/_IZwsUwDZ895B

D.2°

Answer: C

° Watch Video Solution

4. A light ray is incident by grazing one of the face of a prism and after
refraction ray does not emerge out, what should be the angle of prism
while critical angle is C' ?

A. Equal to 2C

B. Less than 2C

C. More than 2C

D. None of the above

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_IZwsUwDZ895B
https://dl.doubtnut.com/l/_Q9Bg6i8i95O7
https://dl.doubtnut.com/l/_gUr0TchnsoQB

5. The light ray is incidence at angle of 60° on a prism of angle 45° .
When the light ray falls on the other surface at 90° , the refractive index

of the material of prismu and the angle of devaition ¢ are given by

Ap=+28§=30°
B.u= 15,8 = 15°

V3

Cp=5-,0=30
/3
D.u=4/—=,0 =15°
/‘l’ 2’6 5

Answer: D

o Watch Video Solution

6. A light ray is incident upon a prism in minimum deviation position and

suffers a deviation of 34°. If the shaded half of the prism is knocked off,


https://dl.doubtnut.com/l/_gUr0TchnsoQB
https://dl.doubtnut.com/l/_rrn6ocJiWRbD

the ray will

A. suffer a deviation of 34°

B. suffer a deviation of 68°

C. suffer a deviation of 17°

D. not come out of the prism

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_rrn6ocJiWRbD

7. A ray of monochromatic light is incident on one refracting face of a

prism of angle 75°. It passes through the prism and is incident on the

other face at the critical angle. If the refractive index of the material of

the prism is 4/2, the angle of incidence on the first face of the prism is
A.30°

B.45°

C.60°

Answer: B

o Watch Video Solution

8. Three glass prisms A, B and C of same refractive index are placed in
contact with each other as shown in figure, with no air gap between the
prisms. Monochromatic ray of light OP passes through the prism

assembly and emerges as QR . The conditions of minimum deviation is


https://dl.doubtnut.com/l/_WwxLeR7rh390
https://dl.doubtnut.com/l/_amc1l65SVMzM

satisfied in the prisms

A.Aand C

B.Band C

C.AandB

D.In all prisms A,B and C

Answer: C

° Watch Video Solution

9. The refractive index of a material of a prism of angles

45° — 45° — 90° is 1.5. The path of the ray of light incident normally on


https://dl.doubtnut.com/l/_amc1l65SVMzM
https://dl.doubtnut.com/l/_caWEn0hX6OFC

the hypotenuse side is shown in

A Loy

B. L

C. lea

Answer: A

o Watch Video Solution

10. Angle of prism is A and its one surface is silvered. Light rays falling at
an angle of incidence 24 on first surface return back through the same
path after suffering reflection at second silvered surface. Refraction index

of the material of prism is
A 2sin A

B.2cos A

1
C. Ecos A


https://dl.doubtnut.com/l/_caWEn0hX6OFC
https://dl.doubtnut.com/l/_FGgpKtwmUWvN

D.tan A

Answer: B

° Watch Video Solution

1. A ray of light incident normally on an isosceles right angled prism
travels as shown in the figure. The least value of the refractive index of

the prism must be



https://dl.doubtnut.com/l/_FGgpKtwmUWvN
https://dl.doubtnut.com/l/_86rbymMZQV4S

B./3
C.15

D. 2.0

Answer: A

o Watch Video Solution

12. When a ray of light is incident normally on one refracting surface of an

equilateral prism (Refractive index of the material of the prism = 1.5

A. Emerging ray is deviated by 30°

B. Emerging ray is deviated by 45°

C. Emerging ray just grazes the second refracting surface

D. The ray undergoes total internal reflection at the second refracting

surface

Answer: D



https://dl.doubtnut.com/l/_86rbymMZQV4S
https://dl.doubtnut.com/l/_tzUY0cSmT7wi

| o Watch Video Solution

13. Read the paragraph and the figure carefully and answer the questions.
P

The figure shows a constant deviation prism ABCD. The incident ray is PQ
and the emergent ray is ST. Although it is made up of one piece of glass,
it is equivalent to two 30° — 60° — 90° prisms and one 45° — 45 — 90°
prism. The angle 6; is the angle of incidence on face AB. The path of the
ray inside the prism is indicated in the figure.

For this prism, u = 2sin 6,

. 0 .
The ratio of — is
2

Al

Answer: A

[ - 1


https://dl.doubtnut.com/l/_tzUY0cSmT7wi
https://dl.doubtnut.com/l/_qC1diNan5Zhe

| QJ View Text Solution J

14. Read the paragraph and the figure carefully and answer the questions.
P

The figure shows a constant deviation prism ABCD. The incident ray is PQ
and the emergent ray is ST. Although it is made up of one piece of glass,
it is equivalent to two 30° — 60° — 90° prisms and one 45° — 45 — 90°
prism. The angle 6 is the angle of incidence on face AB. The path of the
ray inside the prism is indicated in the figure.

For this prism, 4 = 2sin 6,

The total deviation of the incident ray when it emerges out of the prism

is

A.90°

B.60°

C.30°

D. 45°


https://dl.doubtnut.com/l/_qC1diNan5Zhe
https://dl.doubtnut.com/l/_6uzBf5wjUtCf

Answer: A

o View Text Solution

15. Read the paragraph and the figure carefully and answer the questions.
FH

The figure shows a constant deviation prism ABCD. The incident ray is PQ
and the emergent ray is ST. Although it is made up of one piece of glass,
it is equivalent to two 30° — 60° — 90° prisms and one 45° — 45 — 90°
prism. The angle 60, is the angle of incidence on face AB. The path of the
ray inside the prism is indicated in the figure.

For this prism, u = 2sin 6,

The angle of refraction on the face AB is

A.30°

B.45°

C.15°

D. 40°


https://dl.doubtnut.com/l/_6uzBf5wjUtCf
https://dl.doubtnut.com/l/_pfUCOqNkoGmG

Answer: A

° View Text Solution

1. A simple telescope, consisting of an objective of focal length 60 cm and

a single eye lens of focal length 5 cm is focussed on a distant object in
such a way that parallel rays comes out from the eye lens. If the object
subtends an angle 2° at the objective, the angular width of the image

A 10°

B.24°

C.50°

D.1/6°

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_pfUCOqNkoGmG
https://dl.doubtnut.com/l/_tQuhATznpV2h

2. The focal length of objective and eye lens of a astronomical telescope
are respectively 2m and 5cm . Final image is formed at (¢) least distance

of distinct vision (%¢) infinity. The magnifying power in both cases will be

A —48, — 40

B. —40, — 48

C. —40, 48

D. —48, 40
Answer: A

o Watch Video Solution

3. A compound microscope has an eye piece of focal length 10cm and an
objective of focal length 4cm. Calculate the magnifcation, if an object is
kept at a distance of 5cm from the objective so that final image is formed

at the least distance vision (20cm)


https://dl.doubtnut.com/l/_tQuhATznpV2h
https://dl.doubtnut.com/l/_vLk8LFerWqep
https://dl.doubtnut.com/l/_J94EgwqbeGRp

A 12

B. 1

C.10

D.13

Answer: A

o Watch Video Solution

4. The length of the compound microscope is 14cm. The magnifying

power for relaxed eye is 25. If the focal length of eye lens is 5cm, then the

object distance for objective lens will be

A.1.8 cm

B.1.5cm

C.21cm

D.2.4 cm


https://dl.doubtnut.com/l/_J94EgwqbeGRp
https://dl.doubtnut.com/l/_SQYVLKpHoPa3

Answer: A

° Watch Video Solution

5. If the focal length of objective and eye lens are 1.2¢cm and 3cm
respectively and the object is put 1.25¢m away from the objective lens
and the final image is formed at infinity. The magnifying power of the
microscope is

A.150

B. 200

C. 250

D. 400

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_SQYVLKpHoPa3
https://dl.doubtnut.com/l/_jGwY6RAWs5B8

6. The focal length of objective and eye lens of a microscope are 4cm and
8cm respectively. If the least distance of distinct vision is 24cm and object
distance is 4.5cm from the objective lens, then the magnifying power of
the microscope will be

A.18

B. 32

C.64

D. 20

Answer: B

o Watch Video Solution

7.1n an astronomical telescope in normal adjustment a straight black line
of length L is drawn on inside part of objective lens. The eye piece forms
a real image of this line. The length of this image is I. The magnification

of the telescope is


https://dl.doubtnut.com/l/_sfPA2ixpAvOg
https://dl.doubtnut.com/l/_2dq7gI0uoTTS
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Answer: A

o Watch Video Solution

8. A telescope uses light having wavelength 5000 A and aperture of the
objective is 10 cm, then the resolving limit and magnifying power of the
telescope is respectively

A.6.1 x 10~ % rad and 12

B.5.0 x 10~ % rad and 12

C.6.1 x 10 %radand 8.3 x 1072

D.5.0 x 10 % rad and 8.3 x 102


https://dl.doubtnut.com/l/_2dq7gI0uoTTS
https://dl.doubtnut.com/l/_sqNSkpmcmwjT

Answer: A

° View Text Solution

9. The diameter of the moon is 3.5 x 10°km and its distance from the
earth is 3.8 x 10°km. It is seen by a telescope having the focal length of
the objective and the eye-piece as 4m and 10cm respectively. The
diameter of the image of the moon will be approximately

A.15°

B.20°

C.30°

D.35°

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_sqNSkpmcmwjT
https://dl.doubtnut.com/l/_FxAih44pJ421

10. The focal length of an objective of a telescope is 3 metre and diameter
15 cm . Assuming for a normal eye, the diameter of the pupil is 3 mm for
its complete use, the focal length of eye piece must be

A.6cm

B.6.3 cm

C.20cm

D. 60 cm

Answer: A

o Watch Video Solution

11. A telescope has an objective lens of 10cm diameter and is situated at a
distance of one kilometre from two objects. The minimum distance
between these two objects, which can be resolved by the telescope, when

the mean wavelength of light is 5000A, of the order of


https://dl.doubtnut.com/l/_k8fVuzxASwiH
https://dl.doubtnut.com/l/_KCVVe973mgJu

A.05m

B.5m

C.5mm

D.5cm

Answer: C

o Watch Video Solution

12.If the focal length of the objective lens and the eye lens are 4 mm and
25 mm respectively in a compound microscope. The length of the tube is
16 cm . Find its magnifying power for relaxed eye position

A.32.75

B.3275

C.0.3275

D. None of the above


https://dl.doubtnut.com/l/_KCVVe973mgJu
https://dl.doubtnut.com/l/_JWpmRotj6Ex1

Answer: B

° Watch Video Solution

Question Bank

1. The diagram shows a mirror system. If after two reflections the image

and the object O coincide with each other, then the value of radius of
curvature (in metre) of the concave mirror is (Takea = 3m )

'(##CEN_KSR_PHY JEE C26 EO1 001 QOT##)'

o View Text Solution

2. A lens has one surface as concave with R; = 2m and the other as

convex with Ry = 3m. The magnitude of focal length (in m ) of lens is (If

wr = 1.5)

o View Text Solution



https://dl.doubtnut.com/l/_JWpmRotj6Ex1
https://dl.doubtnut.com/l/_FYtdaGmOZyt0
https://dl.doubtnut.com/l/_8Z1KbHgnI7kP

3.The near vision of an average person is 25cm. To view an object with an

angular magnification of 10, what should be the power of the microscope

?

o Watch Video Solution

4. A compound microscope consists of an objective. lens of focal length
2(~cm) and eyepiece of focal length 6.25cm separated by a distance of
15cm. How far (in cm ) from the objective lens should an object be
placed in order to obtain the final image at the least distance of distinct

vision?

o View Text Solution

5.As shown in the figure, one of the faces of the prism of retive angle 30°
and retive index p = /2, is silvered. At what angle of incidence i (in

degrees) the ray must fall on unsilvered surface, so that after retion and


https://dl.doubtnut.com/l/_4SWONvYyLfwd
https://dl.doubtnut.com/l/_sbwrJXWQC4xs
https://dl.doubtnut.com/l/_9u3fHw8DFldm

reflection it retrace its path?

'(##CEN_KSR_PHY JEE_C26 EO1 005 QO2##)’

o View Text Solution

6. The image produced by a concave mirror is one-quarter the size of
object. If the object is moved 5cm closer to the mirror, the image will only

be half the size of the object. The focal length of mirror is

o Watch Video Solution

7. A point object O can' move along vertical line AB as shown in the
figure. At t = 0, the image of the object is visible to D and then the
object O is released from rest from point A : The time for which object is
visible to D is T'. Find T'2. (Given L = 9.8m )

'(##CEN_KSR_PHY JEE_C26 EO1 007 QO3##)'

o View Text Solution



https://dl.doubtnut.com/l/_9u3fHw8DFldm
https://dl.doubtnut.com/l/_pW9YHdXS06do
https://dl.doubtnut.com/l/_wLXp6cmibdNo
https://dl.doubtnut.com/l/_An5fqYtOSTs5

8. A vessel is quarter filled with a liquid of refractive index p. The
remaining parts of the vessel is filled with an immiscible liquid of
refractive index 3u /2. The apparent depth of the vessel is 50% of the

actual depth. The value of p is

o Watch Video Solution

9. A point object is placed at a distance of 62cm from a concave mirror of
focal length 20cm. A slab of the thickness 6¢cm and retive index y = 3 is

placed in between the object and the mirror at a distance 1.5 (¢m) from

the mirror. The distance (in cm ) of the final image from the mirror is

o View Text Solution

10. The distance between the object and its real' image in convex lens is
90cm. It has happened in two positions of the lens whose difference is

30cm. Then the focal length (in cm ) of the lens is

o View Text Solution



https://dl.doubtnut.com/l/_An5fqYtOSTs5
https://dl.doubtnut.com/l/_cUIRM6KNGqnQ
https://dl.doubtnut.com/l/_OgSecnDupI5F

11. An opaque cylindrical tank with an open top has a diameter of 6.00m
and is completely filled with water. When the setting sun reaches an
angle of 37° above the horizon, sunlight ceases to illuminate any part of

the. bottom of the tank. The depth (in metre) of the tank is

o View Text Solution

12. O text ( is the point object shown in the diagram. )If the mirror starts
moving with velocity \/§m/s, then find velocity (in m/s ) of the image.

'(##CEN_KSR_PHY JEE_C26 EO1 012 QO4##)'

o View Text Solution

13. Find the position (in cm and only magnitude) of the final image of the
object for the arrangement shown.

'(##CEN_KSR_PHY JEE_C26 EO1 013_QO5##)'

| ° \iawr Tavk CAliikiAan



https://dl.doubtnut.com/l/_OgSecnDupI5F
https://dl.doubtnut.com/l/_cXgHPjWsjzCG
https://dl.doubtnut.com/l/_5uzTvj6zchZn
https://dl.doubtnut.com/l/_jCtBbIo8uEMW
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14. Focal length of objective of a compound microscope is
4mm and theima > isf or medatadistanceof224mm from it. |If
angular magnification is 550 , then focal length (in cm) of eyepiece for

normal adjustment is

o View Text Solution

15. As shown in the figure, light ray P enters slab at an angle 60° with
normal and inside the slab, light ray @ suffers total internal reflection.
Find the minimum retive index of the slab.

'(##CEN_KSR_PHY JEE_C26 EO1 015 QO6##)'

o View Text Solution

16. A point object is moving with velocity 6¢ + j 4+ 2k (m/s)in front of a

plane mirror whose refiecting side is £z -planc. If the mirror also moves


https://dl.doubtnut.com/l/_jCtBbIo8uEMW
https://dl.doubtnut.com/l/_KwI57cIkT9Je
https://dl.doubtnut.com/l/_W5MWBzi9S1RH
https://dl.doubtnut.com/l/_303b2PUZeCRf

with a velocity i — j (m/s), then what is the speed (in m/s ) of the image?

(Round-off the answer to nearest integer)

o View Text Solution

17. A lensmaker has to design an achromatic combination of cffective
power 0.5D. If the two types of glasses t6 be used (say A and B ) have
dispersive powers in the ratio wy : wp = 3: 5, then the magnitude of focal

length (in cm ) of the lens made from glass A is

o View Text Solution

18. The optical system consist of a thin convex lens of focal length 30cm
and a plane mirror 15cm behind the lens. An object is placed 15c¢m in

front of the lens. The distance (in cm ) of final image from the lens is

o View Text Solution



https://dl.doubtnut.com/l/_303b2PUZeCRf
https://dl.doubtnut.com/l/_HzL1W7oPJ8Lj
https://dl.doubtnut.com/l/_mlj13tniC0D7

19. A simple telescope, consisting of an objective of focal length 60cm and
a single eye lens of focal length 5¢m is focussed on a distant object is
such a way that parallel rays comes out from the eye lens. If the object

subtends an angle 2° at the objective, the angular width of the image.

o Watch Video Solution

50x

20. In the shown figure, the focal length of equivalent system is 3

Find the value of z.
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21. A certain prism is found to produce a minimum of 38°. It produces a
deviation of 44° when the angle of incident is either 42°or 62°. What is

the angle of incidence when it is undergoing minimum deviation?

o Watch Video Solution



https://dl.doubtnut.com/l/_qz6ZrNzbKUO3
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22. In the above figure, = is any instantaneous position. The mirror is
rotating about z -axis with angular velocity w 'in anticlockwise direction

and the object is moving with velocity v along x -axis. If the magnitude of

36a
velocity of image is ac> at the given instant, then find the value of 37
s

(Given: = 30°, w = 1@,1} = 1c%,x = 1m>
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23. For the given figure, the radjus of curvature of each surface is
R = 16cm. Rays of light parallel to the axis of lens from left of the lens
traversing through the lens get focused at distance f from the lens. Find
the value of magnitude of f. ( u represents retive index and lens is
silvered as shown)

'(##CEN_KSR_PHY JEE C26 EO1 023 QO9##)'

o View Text Solution



https://dl.doubtnut.com/l/_EIRbPSN5DdcE
https://dl.doubtnut.com/l/_dpmX8MIjzLbD

24. A pin is placed 10cm in front of a convex lens of focal length 20cm.
The lens is made of material having retive index 1.5. The surface of the
lens farther away from the pin is silvered and has a radius of curvature
22cm. Determine the position (in cm and only magnitude) of the final

image.

o View Text Solution

25. The principal section of a glass prism is an isosceles A(PQR) with
PQ@Q = PR. The face PR is silvered. A ray is incident perpendicularly on
face PQ and after two reflections it emerges from base QR, normal to it.

The angle of the prism is given by g(rad). Find the value of a.

o View Text Solution

26. The observer O sees the distance AB as infinitely large. If retive index

of liquid is p; and that of glass is us, then Latd is
2
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27. An object moves with a uniform velocity uy = 5— along the axis of a
s

concave spherical mirror of focal length f = — 10cm. If the object is at

the centre of curvature C' at certain instant, then the magnitude of

acceleration of image at this instant is a—. Find a.
(s)
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28. Optical axis of a thin equi-convex lens is the = -axis. The co-ordinates
of a point object and its image are (10cm, 1 cm ) and (100cm, — 2c¢m),

respectively.

o View Text Solution
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29. A light ray is incident on a transparent sphere of index = /2 , at an
angle of incidence =45° , What is the deviation of a tiny fraction of the
ray, which enters the sphere, undergoes two internal reflections and then

refracts out into air?

o Watch Video Solution

30. A ray of light enters a glass sphere, and after three'total internal
reflections it travels into original direction as shown in the figure. If p is
the retive index of sphere, then the relation between p and S is
expressed as sin’ z 3 + p? sin? B = 1. Find the value of z.
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31. As shown in the figure, left half of the glass, sphere is surrounded with
a medium having retive index 3 and the right half is surrounded with

medium having retive index /3. A ray is incident on it at an angle of 60°.


https://dl.doubtnut.com/l/_04MqdS1eioJ7
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Find the total deviation' (in degree) as the ray comes out of the sphere.
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32. An optical fibre of retive index n is surrounded by air. A light ray
enters the end of the fibre as shown in the figure. The largest value of ¢

permitted, if the ray incidents on the wall of the fibre at critical angle for

2 _ 4 2
the fibre-air interface, is given by sin(%) = <:1:n—) .Find (zy).
Yy
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33. In the figure shown, a point object O is plaiced in air. A spherical
boundary of radius of curvature 1.0(~m) separates various media. AB is
the principal axis. The retive index above AB is 1.6 and below AB is 2.0.

The separation(in m ) between the images formed due to retion at


https://dl.doubtnut.com/l/_DrTYAgpf67f4
https://dl.doubtnut.com/l/_6j1WwdKglD4R
https://dl.doubtnut.com/l/_jsSt8QAf62Pc

spherical surface is
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34. A very expensive diamond is polished into a perfect sphere of radius
5cm. The back surface of the sphere is then covered with silver. If d is the
distance of the source of light S from the surface of sphere, then the,

image coincides with the source. If the index of retion of diamond is 2.4,
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35. The dispersive power of crown and flint glasses are 0.02 and 0.04,
respectively. An achromatic converging lens of focal length 40(~cm) is
made by keeping two lenses, one of crown glass and the other of flint
glass, in contact with each other. The magnitude of product of focal

lengths (in cm) of the two lenses are
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36. Parallel beam is incident on a thin lens and radii 25cm of each of the
surfaces as shown. What should be the thickness t of a slab (in cm’ )
between the lens and the screen so that the final image is formed on the
screen?
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37. A concave mirror of focal length 20cm and a convex lens of focal
length 10(~cm) are kept with their optic axis parallel but separated by
0.5mm as shown in the figure.The distance between the lens and the
mirror is 10cm. An object of height 3 min is placed on the optical axis of
the lens at a distance of 15°cm from the lens. Find the height of the
image (in mm ) formed by the mirror after retion from the lens.
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38.In the given figure, ABC'is a right angled isosceles prism kept in air. A
ray of light is incident on it normally as shown in the figure. Retive index
of the prism is varying with time ¢ as p = (1 + 0.4¢), where t is in
seconds. The angular velocity (in m%)oftheemer > ntray, attimet=1s’
is
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39. A curved thick glass surface is silvered at curved face and is not
silvered on plane surface. Object is placed at A as shown in the figure.
Consider P (pole of the silyered surface) as origin. If x co-ordinate of final
image is 2n cm, then find n.
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40. An equiconvex lens having pu = 1.5 and radius of curvature 10cm
is.cut into four equal parts as shown in the diagram. Now two parts are
used to form' the image as shown in the diagram Now considering O as
origin (0, 0), if x and y co-ordinate of image is (ncm, mem), then the
value of (n x m) is
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