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PHYSICS

BOOKS - DC PANDEY ENGLISH

REFRACTION OF LIGHT

1. Find the speed of light of wavelength
A = 780nm (in air) in a medium of refractive index

u = 1.55.


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_wvyXY5SGmLDT

(b) What is the wavelength of this light in the given

medium ?

o Watch Video Solution

2. Refractive index of glass with respect to water is
(9/8).

Refractive index of glass with respect to air is
(3/2). find the refractive index of water with

respect to air.

o Watch Video Solution



https://dl.doubtnut.com/l/_wvyXY5SGmLDT
https://dl.doubtnut.com/l/_UaUpZJY8wdpR

3. A ray of light passes through two slabs of same
thickness. In the first slab n; waves are formed and
in the second slab ns. Find refractive index of

second medium with respect to first.

o Watch Video Solution

4. A light beam, passes from medium 1 to medium
2. Show that the emerging beam is parallel to the

incident beam.

o Watch Video Solution



https://dl.doubtnut.com/l/_6RLcdcWfKSEi
https://dl.doubtnut.com/l/_VSDr8i0GOepr
https://dl.doubtnut.com/l/_P3uAlko4v8eD

5. A ray of light falls on a glass plate of refractive
index u = 1.5.

What is the angle of incidence of the ray if the
angle between the reflected and

refracted rays is 90°?

° Watch Video Solution

6. A pile 4m high driven into the bottom of a lake is
1Tm above the water . Determine the length of the
shadow of the pile on the bottom of the lake if the
sun rays make an angle of 45° with the water

surface . The refractive index if water is 3 ’



https://dl.doubtnut.com/l/_P3uAlko4v8eD
https://dl.doubtnut.com/l/_tcNzlVicZWng

| o Watch Video Solution

7. An observer can see through a pin-hole the top
end of a thin rod of height h, placed as shown in
the figure. The beaker height is 3h and its radius h.
When the beaker is filled with a liquid up to a
height 2h, he can see the lower end of the rod.

Then the refractive index of the liquid is

/o
A A
3h
A 4 |
2h :



https://dl.doubtnut.com/l/_tcNzlVicZWng
https://dl.doubtnut.com/l/_rhK8hR5HTM8U

| QJ Watch Video Solution

8. In Fig, find position of second image I, formed
after two times refraction from two plane surfaces

AB and CD.

A C
He=1] p2=1.9 | u3=2

0O E Fl B

* 10 cm 10 cm

o Watch Video Solution



https://dl.doubtnut.com/l/_rhK8hR5HTM8U
https://dl.doubtnut.com/l/_80WGImo4Uogw
https://dl.doubtnut.com/l/_ifkHabuWPlKD

9. Refractive index of the glass slab is 1.5. There is
a point object O inside the slab as shown. To eyeE;
object appears at a distance of 6ecm (From the top
surface) and to eye Ej it appears at a distance of
8cm (from the bottom surface). Find thickness of

the glass slab.
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o Watch Video Solution



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

10. Refractive index of glass slab shown in figure is
1.5. Focal length of mirror is 20cm. Find

(a) total number of reflections before final image is
formed.

(b) reduced steps.

(c) value of x, so that final image coincides with the

object.

9cm

X 10cm



https://dl.doubtnut.com/l/_ifkHabuWPlKD
https://dl.doubtnut.com/l/_tnKqurJ1L6yU

° Watch Video Solution

11. A point object O is placed in front of a concave
mirror of focal length 10cm. A glass slab of
refractive index u = 3/2 and thickness 6cm is
inserted between the object and mirror.

Find the position of final image when the distance


https://dl.doubtnut.com/l/_tnKqurJ1L6yU
https://dl.doubtnut.com/l/_dIx852nRKNyz

x shown in Fig... is, (a) 5cm and (b) 20 cm.

=< —>

'320mA

o Watch Video Solution

12. A glass sphere of radius R = 10cm is kept

inside water. A ponit object O is placed at 20cm


https://dl.doubtnut.com/l/_dIx852nRKNyz
https://dl.doubtnut.com/l/_wYKrjE3tyyRU

from A as shown in figure. Find the position and
nature of the image when seen from other side of

the sphere. Also draw the ray diagram. Given,

py =3/2and p,, = 4/3

o Watch Video Solution

13. A convex lens of power 2D and a concave lens

of focal length

40cmare kept in contact, find


https://dl.doubtnut.com/l/_wYKrjE3tyyRU
https://dl.doubtnut.com/l/_u3VswJGYI5MQ

(a) Power of combination , (b) Equivalent focal

length

o Watch Video Solution

14. A converging lens of focal length 5.0cm is
placed in contact

with a diverging lens of focal length 10.0cm. Find
the combined focal length of

the system.

o Watch Video Solution



https://dl.doubtnut.com/l/_u3VswJGYI5MQ
https://dl.doubtnut.com/l/_kjCQo4LKR6wh

Hy=2 Hy=2

‘#\.p2=1.5

R

R =40cm

15.
Find focal length of the system shown in figure

from left hand side.

o Watch Video Solution



https://dl.doubtnut.com/l/_jLN7POYwtJvD

16. Focal length of a convex lense in air is 10cm.
Find its focal

length in water. Given that u, =3/2 and

ty = 4/3.

o Watch Video Solution

17. A biconvex lens (u = 1.5) has radius of

curvature 20cm (both).


https://dl.doubtnut.com/l/_S5UQxHZzK1PO
https://dl.doubtnut.com/l/_s5HkJjDLvXAI

find its focal length.

L~ u
R R

° Watch Video Solution



https://dl.doubtnut.com/l/_s5HkJjDLvXAI

18. Find distanace of image from a convex lens of
focal length

20cm if object is placed at a distance of 30cm from
the lens. Also find its

magnification.

o Watch Video Solution

19. Find the distance of an object from a convex
lens if image is
two times magnified. Focal length of the lens is

10cm

| ° WAF_oL_L w2l ~_ .. _


https://dl.doubtnut.com/l/_3KwFIeANGcxg
https://dl.doubtnut.com/l/_cJlWX59qiYGf
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20. Under what condition, a concave lens can make

a real image.

o Watch Video Solution

21. An image | is formed of point object O by a lens
whose optic axis is AB as shown in figure.

Lo

(a) State whether it is a convex lens or concave?

(b) Draw a ray diagram to locate the lens and its

focus.



https://dl.doubtnut.com/l/_cJlWX59qiYGf
https://dl.doubtnut.com/l/_pboofAHdkS0A
https://dl.doubtnut.com/l/_hmeOARuTBC4r

| o Watch Video Solution

22. Focal length of a convex lense in air is 20cm.
and of concave lens 40cm. Find the position of final

image.

wl©

Ocm 40 cm

o Watch Video Solution



https://dl.doubtnut.com/l/_hmeOARuTBC4r
https://dl.doubtnut.com/l/_RjuFaVIm8VLT

23.Focal length of the convex lens shown in figure
is 20cm. Find the image position and image

velocity.

5 mm/s
37° /\
@
o) | v
, 30 cm b

e

o Watch Video Solution

24. Focal length of concave lens shown in figure is
60 cm. Find image position and its magnification.

5



https://dl.doubtnut.com/l/_5IMCDibd0BLA
https://dl.doubtnut.com/l/_lUdgMsaTBRj4

| o Watch Video Solution

25. An isotropic point source is placed at a depth h
below the water surface. A floating opaque disc is
placed on the surface of water so that the source is
not visible from the surface. What is the minimum
radius of the disc? Take refractive index of

water = p.

o Watch Video Solution

26. A point source of light is placed at a distance h

below the surface of a large and deep lake. Show


https://dl.doubtnut.com/l/_lUdgMsaTBRj4
https://dl.doubtnut.com/l/_grXzNGjhBSFI
https://dl.doubtnut.com/l/_iVJfP9CISv55

that the fraction f of light that escape directly from

water surface is independent of h and is given by

- T172]

2

f=

o Watch Video Solution

27. In the figure shown, p; > py. Find minimum

value of i so that TIR never takes place at P.

o Watch Video Solution



https://dl.doubtnut.com/l/_iVJfP9CISv55
https://dl.doubtnut.com/l/_QcwI45p1zeqX

28. Monochramatic light is incident on the pLane
interface AB between two media of refractive
indices p; and ps(pe > py) 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 uy is
introduced on theinterface (as shown in figure ),

show that for any value of sy all light will


https://dl.doubtnut.com/l/_5yHpadLJgfEE

ultimately be reflected back into medium II.

D Medium I (u4) E

Medium III ()

Medium IT (u5)
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o Watch Video Solution

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

incident direction after two internal reflections.


https://dl.doubtnut.com/l/_5yHpadLJgfEE
https://dl.doubtnut.com/l/_3gGcGDLBX6Z8

C

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

(b) For n = 3 is it possible to achieve this with
the angle B equal to 30 degrees?

° Watch Video Solution



https://dl.doubtnut.com/l/_3gGcGDLBX6Z8

30. A prism ABC of angle 30° has its face AC
silvered. A ray of light incident at an angle of 45°
at the face AB retraces its path after refraction at
face AB and reflection at face AC . The refractive

index of the material of the prism is

Silvered

° Watch Video Solution



https://dl.doubtnut.com/l/_kfLz9wuuWxmj
https://dl.doubtnut.com/l/_tgfK1tggPH2k

31. In the shown figure, mirror is rotated by an

angle theta. Find theta if

20

/7/////////////////7///////////

ray of light retraces its path after reflection from M

ray of light MP turns in the direction of MN.

° Watch Video Solution



https://dl.doubtnut.com/l/_tgfK1tggPH2k

32. General method of finding deviation by prism.

A=75°

In the ray diagram shown in figure, find total

deviation by prism.

o Watch Video Solution



https://dl.doubtnut.com/l/_2OQhwyq4airU

33. Based on the condition of no emergence from
face AC

In the shown figure,

A =110°,B=20°,C =50",%; = 45° and

p=+2


https://dl.doubtnut.com/l/_lkfhIfecboK3

Find the total deviation by prism.

o Watch Video Solution



https://dl.doubtnut.com/l/_lkfhIfecboK3

34.Theory

Air
u=1{2

—
—

In the figure, i is increased from 0°t090°. But ray
of light is travelling from denser to rarer medium.

Therefore, TIR will take place when ¢ > 6, where

: 1(1) s —1 1 o
fc = sin — ] = sin — | =45
z V2

From 0° — 45°, refraction and reflection both will
take place. After 45°, only reflection will take place.

Question Plot delta verses i graph between


https://dl.doubtnut.com/l/_ZaWyn9n8Ef31

incident ray and refracted ray and, for ¢ < 45° and

with reflected ray for i > 45°.

o Watch Video Solution

35. An astronomical telescope has an angular
magnification of magnitude 5 for distant object.
The separation between the objective and eyepiece
is 36cm and the final image is formed at infinity.
Determine the focal length of objective and

eyepiece.

o Watch Video Solution



https://dl.doubtnut.com/l/_ZaWyn9n8Ef31
https://dl.doubtnut.com/l/_WAd0RDIGgCOs
https://dl.doubtnut.com/l/_1ijzD57TFeHX

36. A telescope has an objective of focal length
50cm and an eyepiece of focal length 5¢m. The
least distance of distinct vision is 25¢m. The
telescope is focused for distinct vision on a scale
2m away from the objective. Calculate (a)
magnification produced and (b) separation

between objective and eyepiece.

o Watch Video Solution

Example Type 10



https://dl.doubtnut.com/l/_1ijzD57TFeHX
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O, P is the principal axis and O is the point object.
Given,
O.P = 30cm, f = 20cm and OP = 2mm. Find

the image distance and its position.

o Watch Video Solution

Example Type 11


https://dl.doubtnut.com/l/_5vZZLZroRvfv

1. In the figure, light is incident on a thin lens as
shown. The radius of curvature for both the

surfaces is R. Determine the focal length of this

system.

o Watch Video Solution



https://dl.doubtnut.com/l/_c8W4zt2VbMCX

Air

10

20 cm R=40cm

Find focal length of the system as shown if figure.

Find image position.

o Watch Video Solution

3. A thin plano-convex lens of focal length f is split
into two halves. One of the halves is shifted along
the optical axis as shown in figure. The separation

between object and image planes is 1.8 m. The


https://dl.doubtnut.com/l/_CYaJpgpj8VNI
https://dl.doubtnut.com/l/_cTzjAMXtydfW

magnification of the image, formed by one of the
ball lens is 2. Find the focal length of the lens and
separation between the two halves. Draw the ray

diagram for image formation.

o Watch Video Solution

Solved Example



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

1. A spherical convex surface separates object and

4
image space of refractive index 1.0 and 3 If

radius of curvature of the surface is 10cm, find its

power.

° Watch Video Solution

2. A ray of light is incident at an angle of 60° on
the face of a prism having refracting angle 30°.
The ray emerging out of the prism makes an angle
30° with the incident ray. Show that the emergent
ray is perpendicular to the face through which it

emerges.


https://dl.doubtnut.com/l/_hLENtstdbMc9
https://dl.doubtnut.com/l/_tIka5G7YPZWu

o Watch Video Solution

3. The angle of minimum deviation for a glass
prism with u = /3 equals the refracting angle of

the prism. What is the angle of the prism?

o Watch Video Solution

4.The distance between two point sources of light
is 24cm. Find out where would you place a

converging lens of focal length 9cm, so that the


https://dl.doubtnut.com/l/_tIka5G7YPZWu
https://dl.doubtnut.com/l/_PrriXh7GkMmC
https://dl.doubtnut.com/l/_5qId3TBH1Rz1

images of both the sources are formed at the same

point.

o Watch Video Solution

5. A source of light is located at double focal length
from a convergent lens. The focal length of the lens
is f=30cm. At what distance from the lens
should a flat mirror be placed, so that the rays
reflected from the mirror are parallel after passing

through the lens for the second time?

o Watch Video Solution



https://dl.doubtnut.com/l/_5qId3TBH1Rz1
https://dl.doubtnut.com/l/_qiVupHh7xbbf
https://dl.doubtnut.com/l/_zqlw2Sqrn50G

6. Two equi-convex lenses of focal length 30cm and
70cm, made of material of refractive index = 1.5,
are held in contact coaxially by a rubber band
round their edges.A liquidof refractive index 1.3 is
introduced in the space between the lenses filling
it completely. Find the position of the image of a
luminous point object placed on teh axis of the

combination lens at a distance of 90em from it.

° Watch Video Solution

7. Two thin converging lenses are placed on a

common axis, so that the centre of one of them


https://dl.doubtnut.com/l/_zqlw2Sqrn50G
https://dl.doubtnut.com/l/_q6tceZT4psZc

coincides with the focus of the other. An object is
placed at a distance twice the focal length from the
left hand lens. Where will its image be? What is the

lateral magnification? The focal of each lens is f.

o Watch Video Solution

8. The refracting angle of a glass prism is 30°. A
ray is incident onto one of the faces perpendicular
to it. Find the angle & between the incident ray and
the ray that leaves the prism. The refractive index

of glass is u = 1.5.

o Watch Video Solution



https://dl.doubtnut.com/l/_q6tceZT4psZc
https://dl.doubtnut.com/l/_6FoDvjwCcJVd

9. A biconvex thin lens is prepared from glass of
refractive index 3 /2. The two bounding surfaces
have equal radii of 25¢m each. One of the surfaces
is silvered from outside to make it reflecting.
Where should an object be placed before this lens

so that the image coincides with the object.

o Watch Video Solution

10. An object is 5.0m to the left of a flat screen. A
converging lens for which the focal length is

f = 0.8m is placed between object and screen.


https://dl.doubtnut.com/l/_6FoDvjwCcJVd
https://dl.doubtnut.com/l/_sRcT9K99jnGX
https://dl.doubtnut.com/l/_Tqut0RXCD6Lc

(a) Show that two lens positions exist that form
images on the screen and deremine how far these
positions are from the object?

(b) How do the two images differ from each other?

o Watch Video Solution

1. An object is midway between the lens and the
mirror as shown. The mirror's radius of curvature is
20.0 cm and the lens has a focal length of -16.7 cm,
Considering only the rays that leaves the object
and travels first towards the mirror, locate the final

image formed by this system. Is this image real or


https://dl.doubtnut.com/l/_Tqut0RXCD6Lc
https://dl.doubtnut.com/l/_mcZBCX7PXC2J

virtual? Is it upright or inverted? What is the

overall magnificaiton?

° Watch Video Solution

12. An object is placed 12¢m to the left of a
diverging lens of focal length —6.0cm. A
converging lens with a focal length of 12.0cm is

placed at a distance d to the right of the diverging


https://dl.doubtnut.com/l/_mcZBCX7PXC2J
https://dl.doubtnut.com/l/_5AXPAGMD9NTU

lens. Find the distance d that corresponds to a final

image at infinity.

o Watch Video Solution

13. A solid glass sphere with radius R and an index
of refraction 1.5 is silvered over one hemisphere. A
small object is located on the axis of the sphere at
a distance 2R to the left of the vertex of the
unsilvered hemisphere. Find the position of final
image after all refractions and reflection have

taken place.

o Watch Video Solution



https://dl.doubtnut.com/l/_5AXPAGMD9NTU
https://dl.doubtnut.com/l/_QySjDmLvkOfQ

14. A converging lens forms a five fold magnified
image of an object. The screen is moved towards
the object by a distance d = 0.5m, and the lens is
shifted so that the image has the same size as the
object. Find the power of lens and the initial

distance between the object and the screen.

o Watch Video Solution

15. Surfaces of a thin equi-convex glass lens have
radius of curvature R. Paraxial rays are incident on

it . If the final image is formed after n internal


https://dl.doubtnut.com/l/_QySjDmLvkOfQ
https://dl.doubtnut.com/l/_bqK4HnrIZhvQ
https://dl.doubtnut.com/l/_3xRcCfeTylfK

reflections, calculate distance of this image from

pole of the lens. Refractive index of glass is p.

o Watch Video Solution

1. Given that .1 Mo = 4/3,.2 Hn3 — 3/2 Find

‘1 — M3-

o Watch Video Solution



https://dl.doubtnut.com/l/_3xRcCfeTylfK
https://dl.doubtnut.com/l/_mBwo1qJgbmhs

2. What happens to the frequency, wavelength and
speed of light that crosses from a medium with
index of refraction u; to one with index of

refraction ps?

° Watch Video Solution

3. A monochromatic light beam of frequency
6.0 x 10"*Hz crosses from air into a transparent
material where its wavelength is measured to be
300nm. What is the index of refraction of the

material?

| a WA _o_L w2 l_ _ ~_ .. 0% _


https://dl.doubtnut.com/l/_exJWMuKc2rtw
https://dl.doubtnut.com/l/_K4TkVQ3K8Xbx
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1. In the figure shown, find . ps.

—

o Watch Video Solution



https://dl.doubtnut.com/l/_K4TkVQ3K8Xbx
https://dl.doubtnut.com/l/_fduGFimRp6IM
https://dl.doubtnut.com/l/_Db9j3DvulsEO

2.if o9y is 1.5, then find the value of %
2

° Watch Video Solution

Introductory Exercise

1. In the figure shown, at what distance
B
(a) E5 will appear to E;

(b) E; will appear to E,

o Watch Video Solution



https://dl.doubtnut.com/l/_Db9j3DvulsEO
https://dl.doubtnut.com/l/_M42EyeF0nQX5
https://dl.doubtnut.com/l/_kCI0kaKp5UdX

2.When a pin is moved along the principal axis of a
small concave mirror, the image position coincides
with the object at a point 0.5m from the mirror. If
the mirror is placed at a depth of 0.2m in a
transparent liquid, the same phenomenon occurs
when the pin is placed 0.4m from the mirror. find
the refractive index of the liquid shown in fig.

L

° Watch Video Solution

3. In figure, light refracts from material 1 to a thin

layer of material 2, crosses that layer, and then is


https://dl.doubtnut.com/l/_kCI0kaKp5UdX
https://dl.doubtnut.com/l/_AXhMgKbcSd42

incident at the critical angle on the interface
between materials 2 and 3.

(@) What is the angle 67

(b) if 8 is decreased, is there refraction of light into
material 37

|

L.

o Watch Video Solution

4.Light is incident at an angle i on one planer end
of a transparent cylinderical rod of refractive index
. Find the least value of p so that the light

entering the rod does not emerge from the curved


https://dl.doubtnut.com/l/_AXhMgKbcSd42
https://dl.doubtnut.com/l/_Y3B6QSlrhZ0L

surface of the rod irrespective of the value of .

o Watch Video Solution

1. At what distance eye E will observe the fourth

image (after four refractions from plane surfaces)


https://dl.doubtnut.com/l/_Y3B6QSlrhZ0L
https://dl.doubtnut.com/l/_rRNo33fDE7pe

of object O from itself.

r'y &E
10 cm

Y

°0

o Watch Video Solution



https://dl.doubtnut.com/l/_rRNo33fDE7pe

1. If an object is placed at the centre of a glass
sphere and it is seen from outside, then prove that

its virtual image is also formed at centre.

o Watch Video Solution

2. A glass sphere of (px = 1.5) with a radius of
15.0cm has a tiny air bubble 5¢m above its centre.
The sphere is viewed looking down along the
extended radius containing the bubble. What is the
apparent depth of the bubble below the surface of

the sphere?

| a wWAF_oL_L w2l ~_ .. _


https://dl.doubtnut.com/l/_gAjsZwJRaoVN
https://dl.doubtnut.com/l/_h13o2I4HqaJD
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3.0ne end of a long glass rod (u = 1.5) is formed
into a convex surface of radius 6.0cm. An object is
positioned in air along the axis of the rod. Find the
image positions corresponding to object distances
of (a) 20.0cm, (b) 10.0cm, (c) 3.0cm from the end

of the rod.

o Watch Video Solution

4. A dust particle is inside a sphere of refractive

index % If the dust particle is 10.0cm from the


https://dl.doubtnut.com/l/_h13o2I4HqaJD
https://dl.doubtnut.com/l/_OIgQDN7Cm5hH
https://dl.doubtnut.com/l/_jzTc0oVjvZyd

wall of the 15.0cm radius bowl, where does it

appear to an observer outside the bowl.

o Watch Video Solution

5. A parallel beam of light enters a clear plastic
bead 2.50cm in diameter and index 1.44. At what
point beyond the bead are these rays brought to a

focus?

o Watch Video Solution



https://dl.doubtnut.com/l/_jzTc0oVjvZyd
https://dl.doubtnut.com/l/_lmOH7vhhbJzp
https://dl.doubtnut.com/l/_R7YYAFSaGZ91

1. When an object is placed 60cm in front of a
diverging lens, a virtual image is formed 20cm from
the lens. The lens is made of a refractive index
© = 1.65 and its two spherical surfaces have the
same radius of curvature. What is the value of this

radius?

° Watch Video Solution

2. A converging lens has a focal length of 30cm.
Rays from a 2.0cm high filament that pass through

the lens from a virtual image at a distance of 50cm


https://dl.doubtnut.com/l/_R7YYAFSaGZ91
https://dl.doubtnut.com/l/_t2l3iejXZHkk

from the lens. Where is the filament located? What

is the height of the image?

o Watch Video Solution

3. Show that the focal length of a thin lens is not
changed when the lens is rotated so that the left

and the right surfaces are interchanged.

o Watch Video Solution

4. As an object is moved from the surface of a thin

converging lens to a focal point, over what range


https://dl.doubtnut.com/l/_t2l3iejXZHkk
https://dl.doubtnut.com/l/_SxfhxF8BlHme
https://dl.doubtnut.com/l/_rKjhXWHG8lK6

does the image distance very?

o Watch Video Solution

5. A diverging lens is made of material with
refractive index 1.3 and has identical concaves
surfaces of radius 20cm. The lens is immersed in a
transparent medium with refractive index 1.8.

(a) What is now the focal length of the lens?

(b) What is the minimum distance taht an
immersed object must be from the lens so that a

real image is formed?

o Watch Video Solution



https://dl.doubtnut.com/l/_rKjhXWHG8lK6
https://dl.doubtnut.com/l/_R3Busr9sixur

6. An object is located 20cm to the left of a
converging lens with f = 10cm. A second
identical lens is placed to the right of the first lens
and then moved until the image it produces is
identical in size and orientiation to the object.

What is the separation between the lenses?

o Watch Video Solution

7. Suppose an object has thickness du so that it
extends from object distance u to u + du. Prove

that the thickness dv of its image is given by


https://dl.doubtnut.com/l/_R3Busr9sixur
https://dl.doubtnut.com/l/_NRxR5DlLBYoy
https://dl.doubtnut.com/l/_PtHYLCFZ4T9C

2
v
(— —)du, so the longitudinal magnification

— = —m°, where m is the lateral

magnification.

o Watch Video Solution

8. Two thin similar convex glass are joined together
front to front, with its rear portion silvered such
that a sharp image is formed 0.2m for an object at
infinity. When the air between the glass pieces is

4
replaced by water (/,L = 5)’ find the position of

image.

o Watch Video Solution



https://dl.doubtnut.com/l/_PtHYLCFZ4T9C
https://dl.doubtnut.com/l/_Umogh5tPSWIK

9.When a lens is inserted between an object and a

screen which are fixed distance apart the size of
: . 2 L

the image is either 6 cm or gcm. Find size of the

object

° Watch Video Solution

10. A lens of focal length 12cm forms an upright
image three times the size of a real object. Find the

distance in cm between the object and image.

o Watch Video Solution



https://dl.doubtnut.com/l/_Umogh5tPSWIK
https://dl.doubtnut.com/l/_xrhgBjXFA6B8
https://dl.doubtnut.com/l/_JX61zoXtfSPq

11. The distance between an object and its upright
image is 20cm. if the magnification is 0.5, what is
the focal length of the lens that is being used to

form the image?

o Watch Video Solution

12. A thin lens of focal length 4-10.0cm lies on a
horizontal plane mirror. How far above the lens
should an object be be held if its image is to

coincide with the object?

° Watch Video Solution



https://dl.doubtnut.com/l/_T8DsFV3GxtkC
https://dl.doubtnut.com/l/_I9H2fFv9ae9z

Exercise 317

1. Light is incident normally on the short face of a
30° — 60° — 90° prism. A liquid is poured on the
hypotenuse of the prism. If the refractive index of
the prism is 1/3, find the maximum refractive index

of the liquid so that light is totally reflected.

o Watch Video Solution



https://dl.doubtnut.com/l/_0IwFV5TNyqw2

2. If the speed of light in ice is 2.3 x 10°m /s,
what is its index of refraction? What is the critical

angle of incidence for light going from ice to air?

o Watch Video Solution

Exercise 318

1. The prism shown in figure has a refractive index

of 1.60 and the angles A are 30°. Two light rays P
and Q are parallel as they enter the prism. What is

the angle between them after they emerge?


https://dl.doubtnut.com/l/_Y5LNl2ZL0LBZ
https://dl.doubtnut.com/l/_UuNDxT8hrRBf

[sin™"(0.8) = 53°]

o Watch Video Solution

2. A glass vessel in the shape of a triangular prism

is filled with water, and light is incident normally on


https://dl.doubtnut.com/l/_UuNDxT8hrRBf
https://dl.doubtnut.com/l/_MDszbMewXKFn

the face xy. If the refractive indices for water and
glass are 4/3 and 3/2 respectively, total internal
reflection will occur a the glass-air surface xz only
for sin 0 greater than

Al/2

B2/3

c3/4

D8/9


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

E16/27

o Watch Video Solution

3. A light ray going through a prism with the angle
of prism 60°, is founded to deviate at least by
30°. what Is the range of the refractive index of

the prism?


https://dl.doubtnut.com/l/_MDszbMewXKFn
https://dl.doubtnut.com/l/_TZ2nD0SpmY4z

o Watch Video Solution

4. A ray of light falls on a normally on a refracting
face of a prism. Find the angle of prism if the ray

just fails to emerge from the prism (u = 3/2).

° Watch Video Solution

5. A ray of light is incident at an angle of 60° on
the face of a prism having refracting angle 30°.
The ray emerging out of the prism makes an angle

30° with the incident ray. Show that the emergent


https://dl.doubtnut.com/l/_TZ2nD0SpmY4z
https://dl.doubtnut.com/l/_KKj8e9ZERkZZ
https://dl.doubtnut.com/l/_3nQIwGulLWOF

ray is perpendicular to the face through which it
emerges and calculate the refractive index of the

material of prism.

o Watch Video Solution

6. A ray of light passing through a prism having
refractive index /2 suffers minimum deviation. It is
found that the angle of incidence is double the
angle of refraction within the prism. What is the

angle of prism?

o Watch Video Solution



https://dl.doubtnut.com/l/_3nQIwGulLWOF
https://dl.doubtnut.com/l/_UjxFBCFOSISj
https://dl.doubtnut.com/l/_9V2XJpFqWAUT

7. A ray of light undergoes deviation of 30° when
incident on an equilateral prism of refractive index
v/2. what is the angle subtended by the ray inside

the prism with the base of the prism?

o Watch Video Solution

8. The refractive index of the material of a prism of
refracting angle 45° is 1.6 for a certain
monochromatic ray. What will be the minimum
angle of incidence of this ray on the prism so that
no TIR takes place as the ray comes out of the

prism.



https://dl.doubtnut.com/l/_9V2XJpFqWAUT
https://dl.doubtnut.com/l/_zozceWv1WnXc

‘ o Watch Video Solution

Level 1 Assertion And Reason

1. Assertion: Therefore is a glass slab between Ram

and Anoop. Then, Ram appears nearer to Anoop as
compared to the actual distance between them.

Reason: Ray of light starting from Ram will
undergo two times refraction before reaching

Anoop.

A. If both Assertion and Reason are true and

the Reason is correct explanation of the


https://dl.doubtnut.com/l/_zozceWv1WnXc
https://dl.doubtnut.com/l/_NEtFNOjlmNTp

Assertion.

B.If both Assertion and Reason are true but

Reason is not the correct explanation of the

Assertion.

C.If both Assertion is true, but the Reason is

false.

D. If both Assertion is false but the Reason is

true.

Answer: B

o Watch Video Solution



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

2. Assertion: Minimum distance between object

and its real image by a convex lens is 4f.

Reason: If object distance from a convex lens is 2f,

then its image distace is also 2f.

A. a) If both Assertion and Reason are true and

the Reason is correct explanation of the

Assertion.

B.b) If both Assertion and Reason are true but

Reason is not the correct explanation of the

Assertion.


https://dl.doubtnut.com/l/_d0UqSUkak5gI

C.c) If both Assertion is true, but the Reason is

false.

D. d) If both Assertion is false but the Reason is

true.

Answer: A::B

o Watch Video Solution

3. Assertion: In case of single refraction by a plane
surface image and object are on same side.
Reason: If object is real, image will be virtual and

vice-versa.


https://dl.doubtnut.com/l/_d0UqSUkak5gI
https://dl.doubtnut.com/l/_rR1YpzMhrl3n

A.If both Assertion and Reason are true and

the Reason is correct explanation of the

Assertion.

B.If both Assertion and Reason are true but

Reason is not the correct explanation of the

Assertion.

C.If both Assertion is true, but the Reason is

false.

D. If both Assertion is false but the Reason is

true.

Answer: B


https://dl.doubtnut.com/l/_rR1YpzMhrl3n

° Watch Video Solution

4. Assertion: Ray of light passing through optical
centre of a lens goes undeviated.
Reason: Ray falls normal at optical centre and in
normal incidence, there is no deviation of light.
A.If both Assertion and Reason are true and
the Reason is correct explanation of the
Assertion.

B.If both Assertion and Reason are true but

Reason is not the correct explanation of the


https://dl.doubtnut.com/l/_rR1YpzMhrl3n
https://dl.doubtnut.com/l/_vP8Is2bE24rR

Assertion.

C.If both Assertion is true, but the Reason is

false.

D. If both Assertion is false but the Reason is

true.

Answer: C

° Watch Video Solution

5. Assertion: In displacement method of finding

focal length of a convex lens its magnification in


https://dl.doubtnut.com/l/_vP8Is2bE24rR
https://dl.doubtnut.com/l/_7PPF3WdTKMnI

one position of lens is +2, then magnification in

another position of lens should be — 3

Reason:This method can't be applied for a concave

lens.

A. If both Assertion and Reason are true and

the Reason is correct explanation of the

Assertion.

B.If both Assertion and Reason are true but

Reason is not the correct explanation of the

Assertion.


https://dl.doubtnut.com/l/_7PPF3WdTKMnI

C.If both Assertion is true, but the Reason is

false.

D. If both Assertion is false but the Reason is

true.

Answer: B

o Watch Video Solution

6. Assertion: If object is placed at infinity, then a
virtual image will be formed at first focus of a

concave lens.


https://dl.doubtnut.com/l/_7PPF3WdTKMnI
https://dl.doubtnut.com/l/_BG4uDadv3Zhg

Reason: First focal length of a concave lens is

positive.

A.If both Assertion and Reason are true and

the Reason is correct explanation of the

Assertion.

B.If both Assertion and Reason are true but

Reason is not the correct explanation of the

Assertion.

C.If both Assertion is true, but the Reason is

false.


https://dl.doubtnut.com/l/_BG4uDadv3Zhg

D. If both Assertion is false but the Reason is

true.

Answer: D

o Watch Video Solution

7. Assertion:Minimum deviation by an equilateral
prism of refractive index sqrt2 is 30°.
. A+onm
sin| —;
(A
Slﬂ(;)

Reason: It is from the relation, u =


https://dl.doubtnut.com/l/_BG4uDadv3Zhg
https://dl.doubtnut.com/l/_JZEHKZ9zXSWM

A.If both Assertion and Reason are true and

the Reason is correct explanation of the

Assertion.

B.If both Assertion and Reason are true but

Reason is not the correct explanation of the

Assertion.

C.If both Assertion is true, but the Reason is

false.

D. If both Assertion is false but the Reason is

true.

Answer: A


https://dl.doubtnut.com/l/_JZEHKZ9zXSWM

° Watch Video Solution

8. Assertion:A convex lens and a concave lens are
kept in contact. They will behave as a diverging lens
if focal length of convex lens is more.

Reason: Power of a concave lens is always less than
the power of a convex lens, as power of concave
lens is negative whereas power of convex lens is

positive.

A. If both Assertion and Reason are true and

the Reason is correct explanation of the

Assertion.


https://dl.doubtnut.com/l/_JZEHKZ9zXSWM
https://dl.doubtnut.com/l/_CIZkw4969Y2G

B.If both Assertion and Reason are true but

Reason is not the correct explanation of the

Assertion.

C.If both Assertion is true, but the Reason is

false.

D. If both Assertion is false but the Reason is

true.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_CIZkw4969Y2G

9. Assertion: Image of an object is of same size by a

convex lens. If a glass slab is placed between object

and lens, image will become magnified.

Reason: By inserting the slab, image may be real or

virtual.

A. If both Assertion and Reason are true and

the Reason is correct explanation of the

Assertion.

B.If both Assertion and Reason are true but

Reason is not the correct explanation of the

Assertion.


https://dl.doubtnut.com/l/_BSSB2UlIT0xH

C.If both Assertion is true, but the Reason is

false.

D. If both Assertion is false but the Reason is

true.

Answer: B

o Watch Video Solution

10. Assertion: In the figure shown |R;| > |R,|.Two
point objects O; and O, are kept at same distance
from the lens. Image distance of O; from the lens

will be more compared to the image distance of O,


https://dl.doubtnut.com/l/_BSSB2UlIT0xH
https://dl.doubtnut.com/l/_HB3lA4lBVxVu

Reason: If medium on two sides of the lens is

different, we cannot apply lens formulae directly.

A.If both Assertion and Reason are true and

the Reason is correct explanation of the

Assertion.


https://dl.doubtnut.com/l/_HB3lA4lBVxVu

B.If both Assertion and Reason are true but

Reason is not the correct explanation of the

Assertion.

C.If both Assertion is true, but the Reason is

false.

D. If both Assertion is false but the Reason is

true.

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_HB3lA4lBVxVu

11. Assertion: White light is incident on face AB of
an isosceles right angled prism as shown. Colours,
for which refractive index of material of prism is
more than 1.414, will be able to emerge from the

face AC.

B C

Reason:Total internal reflection cannot take place


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

for the light travelling from a rarer medium to a

denser medium.

A.If both Assertion and Reason are true and

the Reason is correct explanation of the

Assertion.

B.If both Assertion and Reason are true but

Reason is not the correct explanation of the

Assertion.

C.If both Assertion is true, but the Reason is

false.


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

D. If both Assertion is false but the Reason is

true.

Answer: D

o Watch Video Solution

12. Assertion:Image formed by concave lens is not
always virtual.

Reason:Image formed by a lens is real if the image
is formed in the direction of ray of light with

respect to the lens.


https://dl.doubtnut.com/l/_lYVlbLQkLcxb
https://dl.doubtnut.com/l/_zrlnC1j55sBr

A.If both Assertion and Reason are true and

the Reason is correct explanation of the

Assertion.

B.If both Assertion and Reason are true but

Reason is not the correct explanation of the

Assertion.

C.If both Assertion is true, but the Reason is

false.

D. If both Assertion is false but the Reason is

true.

Answer: B


https://dl.doubtnut.com/l/_zrlnC1j55sBr

° Watch Video Solution

13. Assertion:Although the surfaces of goggle lens
are curved, It does not have any power.

Reason: In case of goggles, both the curved
surfaces have equal radii of curvature and have

centre of curvature on the same side.

A.If both Assertion and Reason are true and

the Reason is correct explanation of the

Assertion.


https://dl.doubtnut.com/l/_zrlnC1j55sBr
https://dl.doubtnut.com/l/_qsr17zrUO0SQ

B.If both Assertion and Reason are true but

Reason is not the correct explanation of the

Assertion.

C.If both Assertion is true, but the Reason is

false.

D. If both Assertion is false but the Reason is

true.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_qsr17zrUO0SQ

Level 1 Objective

1. An endoscope is employed by a physician to view

the internal parts of body organ. It is based on the

principle of

A. refraction

B. reflection

C. total internal reflection

D. dispersion

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_xFw04Rqe6rre

B
Fa

where A and B are constants and lambda is

2. Refractive index mu is given as u = A +

wavelength, then dimensions of B are same as that

of

A. wavelength

B. volume

C. pressure

D. area

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_xFw04Rqe6rre
https://dl.doubtnut.com/l/_ebvS0dcISMP7

3. A plane glass slab is placed over various coloured

letters. The letter which appears to be raised the

least is

A. violet

B. yellow

C.red

D. green

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_ebvS0dcISMP7
https://dl.doubtnut.com/l/_hGZ5Rg0iJ9jp

4. Critical angle of light passing from glass to air is

least for

A. red

B. green

C. yellow

D. violet

Answer: D

o Watch Video Solution



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

5. The power in dioptre of an equi-convex lens with

radii of curvature of 10cm and refractive index 1.6 is

A +12

B. +18

C.+1.2

D.+1.8

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_ojEoNOwz6FTo

6. The refractive index of water is 4 /3. The speed
of light in water is

A.1.50 x 10®m /s

B.1.78 x 10%m /s

C.2.25 x 10°m /s

D.2.67 x 10°m /s

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_Q7mcqeqVECeM

7. White light is incident from under water on the
the water-air interface. If the angle of incidence is
slowly increased from zero, the emergent beam
coming out into the air will turn from

A. white to violet

B. white to red

C. white to black

D. None of these

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_upikneUrqC3n

8. When light enters from air to water, then its

A. frequency increases and speed decreases

B.frequency is same but the wavelength is

smaller in water than in air

C.frequency is same but the wavelength in

water is greater than in air

D.frequency decreases and wavelength is

smaller in water than in air

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_gWNoO46hIXTc

sint |
9.In the figure shown —— is equal to
sinr

M1 M2 M3

3 1
M3
H1
M3 1



https://dl.doubtnut.com/l/_gWNoO46hIXTc
https://dl.doubtnut.com/l/_L3AObdZzWbZX

Answer: B

° Watch Video Solution

10. In figure, the reflected ray B makes an angle 90°
with the ray C. If I,r; and 7, are the angles of

incidence, reflection and refraction, respectively.


https://dl.doubtnut.com/l/_L3AObdZzWbZX
https://dl.doubtnut.com/l/_Xhw4K5owrCTG

Then, the critical angle of the medium is

B

Denser
medium

A

Rarer
medium

A.sin " !(tan)
B.sin ' (cot 1)
C. 1

D. 79

Answer: A


https://dl.doubtnut.com/l/_Xhw4K5owrCTG

o Watch Video Solution

1. A prism of apex angle A =60 has the
refractive index u = /2. The angle of incidence
for minimum deviation is

A.30°

B.45°

C.60°

D. None of these

Answer: B

| o WMiabl. \ Nt daca Caliikiam



https://dl.doubtnut.com/l/_Xhw4K5owrCTG
https://dl.doubtnut.com/l/_6F2VDBh4APGr

L ___VVvdilill VIUCUV JUVUIULIVII ) )

12. A thin equi-convex lens is made of glass of
refractive index 1.5 and its length is 0.2m. If it acts
as a concave lens of 0.5m focal length when
dipped in a liquid, the refractive index of the liquid

IS

A —

B. —

17
8
15
8
13
C. )

D9
"8


https://dl.doubtnut.com/l/_6F2VDBh4APGr
https://dl.doubtnut.com/l/_dkLyUwlmW9Tf

Answer: B

° Watch Video Solution

13. A ray of light, travelling in a medium of
refractive index 'mu , is incident at an angle i on a
composite transparent plate consisting of three
plates of refractive indices ui, us and us. The ray
emerges from the composite plate into a medium

of refractive index uy4, at angle x. Then,

A.sinx = sin?

) ®nooL.
B.sinx = —sin1
44


https://dl.doubtnut.com/l/_dkLyUwlmW9Tf
https://dl.doubtnut.com/l/_NYlZfrBrFgJy

C.sinx = —sin?

: _ prpspe L
D.sinx = Sin?

2 A2 i

Answer: B

o Watch Video Solution

14. The given equi-convex lens is broken into four
parts and rearranged as shwon. If the initial focal

length is f, then after rearrangement the


https://dl.doubtnut.com/l/_NYlZfrBrFgJy
https://dl.doubtnut.com/l/_JZkwRpse4OHW

equivalent focal length is

B.f/2

C.f/4

D. 4f

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_JZkwRpse4OHW

15. A thin convergent glass lens (,ug = 1.5) has a

power of +5.0D. When this lens is immersed in a
liquid of refractive index u;, it acts as a divergent

lens of focal length 100cm. The value of p; is

A4/3
B.5/3
C.5/4

D.6/5

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_JZkwRpse4OHW
https://dl.doubtnut.com/l/_K2nTewSgIGPT

16. Two convex lenses of focal length 10cm and
20cm  respectively placed coaxially and are
separated by some distance d. The whole system
behaves like a concave lens. One of the possible
value of d is

A. 15cm

B. 20cm

C. 25em

D. 40cm

Answer: B


https://dl.doubtnut.com/l/_K2nTewSgIGPT
https://dl.doubtnut.com/l/_KSeYr1ekJEA2

o Watch Video Solution

17. A prism can have a maximum refracting angle of

(6c = critical angle for the material of prism)

A.60°
B. ¢
C. 20,

D. slightly less than 180°

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_KSeYr1ekJEA2
https://dl.doubtnut.com/l/_ih88KTu3uiuN

18. A ray is ihncident at an angle of incidence ii on
one surface of a prism of small angle A and emerge
normally from opposite surface. If the refractive
index of the material of prism is u. the angel of

incidance | is nearly equal to

>

Pl =[»

D.uA /2

Answer: C

I ° Watch Video Solution


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

19. The refracting angle of a prism is A and
refractive index of the material of prism is

cot(A /2) . The angle of minimum deviation will be

A.180° — 34
B.180° + 24
C.90° — A
D.180° — 24
Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_zsfheAfhJktQ
https://dl.doubtnut.com/l/_dKOjLJQt6rjj

20. A prism of refractive index sqrt2 has refractive
angle 60°. In the order that a ray suffers minimum
deviation it should be incident at an angle of
A.45°
B.90°

C.30°

D. None

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_IeabUI561Xma
https://dl.doubtnut.com/l/_ZxYgK4AG2ikp

21. The focal length of a combination of two lenses

is doubled if the separation between them is

doubled. If the separation is increased to 4 times,

the magnitude of focal length is

A. doubled

B. quadrupled

C. halved

D. same

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_ZxYgK4AG2ikp
https://dl.doubtnut.com/l/_3MIAT3HVqgfp

22. A convexo-concave convergent lens is made of
glass of refractive index 1.5 and focal length 24cm.
Radius of curvature for one surface is double than
that of the other. Then,radii of curvature for the
two surfaces are (in cm)

A. 6,12

B.12, 24

C.3,6

D. 18, 36

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_3MIAT3HVqgfp

23. An optical system consists of a thin convex lens
of focal length 30cm and a plane mirror placed
15¢m behind the lens. An object is placed 15¢m in
front of the lens. The distance of the final image
from the object is

A. 60cm

B. 30cm

C. 75em

D. 45¢m

Answer: B

[ = 1


https://dl.doubtnut.com/l/_3MIAT3HVqgfp
https://dl.doubtnut.com/l/_hmT1qnmBoObq

| ) Watch Video Solution

24. In the figure shown, the angle made by the light

ray with the normal in the medium of refractive

index /2 is
45°
My =1
Mz =V3
M3 =2
He =2
Hs = 1.6

A.30°


https://dl.doubtnut.com/l/_hmT1qnmBoObq
https://dl.doubtnut.com/l/_T8aaGFPeKhwp

B.60°

C.90°

D. None of these

Answer: A

o Watch Video Solution

25. For refraction through a small angled prism,

the angle of minimum deviation

A. increases with increase in refractive index of

a prism


https://dl.doubtnut.com/l/_T8aaGFPeKhwp
https://dl.doubtnut.com/l/_RCI8PHr0qxOA

B. will be 2 for a ray of refractive index 2.4 if it

is delta for a ray of refractive index 1.2

C.is directly proportional to the angle of the

prism

D. will decrease with increase in refractive index

of the prism

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_RCI8PHr0qxOA

26. A ray of light passes from vaccum into a
medium of refractive index n. If the angle of
incidence is twice the angle of refraction, then the
angle of incidence is
A.cos (n/2)
.sin"1(n/2)
C.2cos '(n/2)

D.2sin" '(n/2)

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_VRuX8Ct5d1ey

27. A thin convex lens of focal length 30cm is
placed in front of a plane mirror. An object is
placed at a distance x from the lens (not in
between lens and mirror ) so that its final image
coincides with itself. Then, the value of x is

A. 15cm

B. 30cm

C. 60cm

D. Insufficient data

Answer: B

I ° Watch Video Solution


https://dl.doubtnut.com/l/_Qy40DLmtRa6U

28. One side of a glass slab is silvered as shown in
the figure. A ray of light is incident on the other
side at angle of incidence 45°. Refractive index of
glass is given as 4/2. The deflection suffered by the

ray when it comes out of the slab is

45°

A.90°


https://dl.doubtnut.com/l/_Qy40DLmtRa6U
https://dl.doubtnut.com/l/_xKnz6ZgmDnPv

B. 180°

C.120°

D. 45°

Answer: A

o Watch Video Solution

/3
29. A prism has refractive index 3 and refractive

angle 90°. Find the minimum deviation produced

by prism

A.60°


https://dl.doubtnut.com/l/_xKnz6ZgmDnPv
https://dl.doubtnut.com/l/_r8eN8M80Kcd9

B.45°

C.30°

D.15°

Answer: C

o Watch Video Solution

30. In figure, an air lens of radius of curvature of
each surface equal to 10cm is cut into a cylinder of
glass of refractive index 1.5. The focal length and

the nature of lens are

9z


https://dl.doubtnut.com/l/_r8eN8M80Kcd9
https://dl.doubtnut.com/l/_PczrYnzuSKJ0

A. 15c¢m diverging

B. 15cm converging

C. 10cm diverging

D. 10cm converging

Answer: A

o Watch Video Solution

31. A point object is placed at a distance of 12cm
from a convex lens of focal length 10cm. On the
other side of the lens, a convex mirror is placed at

a distance of 10em from the lens such that the


https://dl.doubtnut.com/l/_PczrYnzuSKJ0
https://dl.doubtnut.com/l/_Xo3KcA5C4z7k

image formed by the combination coincides with

the object itself. The focal length of the convex

mirror is

A. 20cm

B. 25cm

C.15¢em

D. 30cm

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_Xo3KcA5C4z7k

32. An object, a convex lens of focal length 20cm
and a plane mirror are arranged as shown in the
figure. How far behind the mirror is the second

image formed?

B. 20cm

C.40cm


https://dl.doubtnut.com/l/_bkAK93nCqOcd

D. 50cm

Answer: C

° Watch Video Solution

33. The prism shown in figure has a refractive index
of 1.60 and the angles A are 30°. Two light rays P
and Q are parallel as they enter the prism. What is

the angle between them after they emerge?


https://dl.doubtnut.com/l/_bkAK93nCqOcd
https://dl.doubtnut.com/l/_DkKBr7U4vDRP

[sin™"(0.8) = 53°]

P ——
Q >
A.15°

B.30°

C.45°

D. 60°


https://dl.doubtnut.com/l/_DkKBr7U4vDRP

Answer: B

° Watch Video Solution

34. A prism having refractive index +/2 and
refractive angle 30° has one of the refractive
surfaces polished. A beam of light incident on the
other surfaces will trace its path if the angle of

incidence is

A.0°
B.30°

C.45°


https://dl.doubtnut.com/l/_DkKBr7U4vDRP
https://dl.doubtnut.com/l/_oLCrjp2qL5XF

D.60°

Answer: C

o Watch Video Solution

35. The image for the converging beam after

refraction through the curved surface is formed at

:3‘}2\%{’=“

»
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B 20cm


https://dl.doubtnut.com/l/_oLCrjp2qL5XF
https://dl.doubtnut.com/l/_KTLNHePaecxl

A.x = 40cm

B.o =40/3

C.z = —40/3cm

D.z = 20cm
Answer: A

o Watch Video Solution

36. A concavo-convex lens is made of glass of
refractive index 1.5. The radii of curvature of its
two surfaces are 30cm and 50cm. Its focal length

when placed in a liquid of refractive index 1.4 is


https://dl.doubtnut.com/l/_KTLNHePaecxl
https://dl.doubtnut.com/l/_RbmCebd6sMzM

A. 200cm

B. 500cm

C. 800cm

D. 1050cm

Answer: D

o Watch Video Solution

37. From the figure shown, establish a relation

between w1, o, and s


https://dl.doubtnut.com/l/_RbmCebd6sMzM
https://dl.doubtnut.com/l/_QG3aJWuMTPVh

_/
K3 /uz
P

N\
2
/

.
P

/—

Ay < pg < g

B. ug < po, Hg =

C.pug > Ho, 3 = [

D. None of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_QG3aJWuMTPVh

38. When light of wavelength A is incident on an
equilateral prism, kept on its minimum deviation
position, it is found that the angle of deviation
equals the angle of the prism itself. The refractive
index of the material of the prism for the

wavelength X is

A /3

6.\ /372

C.2

D. /2

Answer: A


https://dl.doubtnut.com/l/_gMQwAOd8Imhu

o Watch Video Solution

Objective Questions

1. In Fig.(i), a lens of focal length 10cm is shown. It
is cut into two parts and placed as shown in Fig.(ii).
An object AB of light 1em is placed at a distance of

7.5cm. The height of the image will be

)

0

A 2cm

B.1lem


https://dl.doubtnut.com/l/_gMQwAOd8Imhu
https://dl.doubtnut.com/l/_dm2XTpl21lIp

C.1.5em

D. 3cm

Answer: A

° Watch Video Solution

Level 1 Subjective

1. The laws of reflection or refraction are the same
for sound as for light. The index of refraction of a
medium (for sound) is defind as the ratio of the

speed of sound in air 343m /s to the speed of


https://dl.doubtnut.com/l/_dm2XTpl21lIp
https://dl.doubtnut.com/l/_a0WEoiojpz5S

sound in the medium.

What is the index of refraction (for sound) of water
(v =1498m /s)?

What is the critical angle 6, for total reflection of

sound from water?

° Watch Video Solution

2.Light from a sodium lamp (\y = 589nm) passes
through a tank of glycerin (refractive index = 1.47
) 20m long in a time t;. If it takes a time %5 to

transverse the same tank when filled with carbon


https://dl.doubtnut.com/l/_a0WEoiojpz5S
https://dl.doubtnut.com/l/_zT10lzsFvRDt

disulfide (index = 1.63), determine the difference

ty — 1.

° Watch Video Solution

3. A light beam of wavelength 600nm in air passes
through film 1(n; = 1.2) of thickness 1.0um,then
through film 2(air) of thickness 1.5um, and finally
through film 3(ng = 1.8) of thick # ss1.0mu m’
(a) Which film does the light cross in the least time,
and what is that least time?

(b) What are the total number of wavelength (at

any instant) across all three films together?

| &


https://dl.doubtnut.com/l/_zT10lzsFvRDt
https://dl.doubtnut.com/l/_H5SfsgeQrp38

| W Watch Video Solution

4. An object is at a distance of d = 2.5¢m from the
surface of a glass sphere with a radius R = 10cm.
Find the position of the final image produced by

the sphere. The refractive index of glass is u_ 1.5.

° Watch Video Solution

5. An air bubble is seen inside a solid sphere of
glass (n = 1.5) of 4.0cm diameter at a distance of

1.0cm from the surface of the sphere (on seeing


https://dl.doubtnut.com/l/_H5SfsgeQrp38
https://dl.doubtnut.com/l/_TiqBOnildDd9
https://dl.doubtnut.com/l/_rTlarg70gESf

along the diameter). Determine the real position of

the bubble inside the sphere.

o Watch Video Solution

6. Find the position of final image of an object O as

shown in figure.

3ch

Mirror

o Watch Video Solution



https://dl.doubtnut.com/l/_rTlarg70gESf
https://dl.doubtnut.com/l/_BhrZ3P71CJJD
https://dl.doubtnut.com/l/_JCMU7HDSftsZ

7.One face of a rectangular glass plate 6¢cm thick is
silvered. An object held 8m in front of the
unsilvered face forms an image 10cm behind the
silvered face.Find the refractive index of glass.

Consider all the three steps.

° Watch Video Solution

8. A shallow glass dish is 4.00cm wide at the
bottom as shown in figure. When an observer's eye
Is positioned as shown, the observer sees the edge
of the bottom of the empty dish. When this dish is

4.00cm wide at the bottom as shown in figure.


https://dl.doubtnut.com/l/_JCMU7HDSftsZ
https://dl.doubtnut.com/l/_pOcxKWcmqd2q

When an observer's eye is positioned as shown, the
observer sees the edge of the empty dish. When
this dish is filled with water, the observer sees the
centre of the bottom of the dish. Find the height of

dish p, = 4/3.

L

— 4.00 cm —

l— = —

o Watch Video Solution



https://dl.doubtnut.com/l/_pOcxKWcmqd2q

9. A glass prism in the shape of a quarter cylinder
lies on a horizontal table. A uniform, horizontal
light beam falls on its vertical plane surface as
shown in the figure. If the radius of the cylinder is
R = bcm and the refractive index of the glass is
n = 1.5, where on the table beyond the cylinder,

will a path of light be found?

Light

o Watch Video Solution



https://dl.doubtnut.com/l/_5dJxxy9oEfRM

10. A glass sphere with 10cm radius has a bem
radius spherical hole at its centre. A narraow beam
of parallel light is directed into the sphere. Where,
if anywhere, will the sphere produce an image? The

index of refraction of the glass is 1.50.

o Watch Video Solution

1. A glass sphere has radius of 5.0cm and a
refractive index of 1.6. A paperweight is
constructed by slicing through the sphere on a
plate that is 2.0cm from the centre of the sphere

and perpendicular to radius of the sphere that


https://dl.doubtnut.com/l/_oCfNDHmzbUZq
https://dl.doubtnut.com/l/_VTE7XqozZ8km

passes through the centre of the circle formed by
the intersection of the plane and the sphere. The
paperweight is placed on a table and viewed from
directly above an observer who is 8.0cm from the
table top, as shown in figure. When viewed through
the paperweight, how far away does the table top

appear to the observer?

o Watch Video Solution

12. A fish is rising up veritcally inside a pond with
velocity 4m /s, and notices a bird, which is

dividing downward and its velocity appear to be


https://dl.doubtnut.com/l/_VTE7XqozZ8km
https://dl.doubtnut.com/l/_rJy6TPk2mNJB

16m /s (to fish). What is the real velocity of the

diving bird, if refractive index of water is 4 /37

o Watch Video Solution

13. A lens with a focal length of 16cm produces a
sharp image of an object in two positions, which
are 60cm apart. Find the distance from the object

to the screen.

o Watch Video Solution



https://dl.doubtnut.com/l/_rJy6TPk2mNJB
https://dl.doubtnut.com/l/_L6y0oMgd3pJV

14. Two glasses with refractive indices of
1.5 and 1.7 are used to make two indentical
double convex lenses.

Find the ratio between their focal lengths.

How will each of these lenses act on a ray parallel
to its optical axis if the lenses are submerged into

a transparent liquid with a refractive index of 1.6 7

° Watch Video Solution

15. A converging beam of rays is incident on a
diverging lens. Having passed through the lens the

rays intersect at a point 15cm from the lens. If the


https://dl.doubtnut.com/l/_NPtsrbLgclzN
https://dl.doubtnut.com/l/_MWhXgQTol4lj

lens is removed, the point where the rays meet,
move 5cm closer to the mounting that holds the

lens. Find the focal length of the lens.

o Watch Video Solution

16. A parallel beam of rays is incident on a
convergent lens with a focal length of 40cm.
Where should a divergent lens with a focal length
of 15cm be placed for the beam of rays to remain

parallel after passing through the two lenses.

o Watch Video Solution



https://dl.doubtnut.com/l/_MWhXgQTol4lj
https://dl.doubtnut.com/l/_Fyv1lFk9vML4
https://dl.doubtnut.com/l/_GwThy5JXoOK5

17. An optical system consists of two convergent
lenses with focal length
fi = 20cm and fy = 10cm. The distance
between the lenses is d = 30cm. An object is
placed at a distance of 30cm from the first lens. At
what distance from the second lens will the images

be obtained ?

o Watch Video Solution

18. Determine the position of the image produced
by an optical system consisting of a concave mirror

with a focal length of 10¢cm and a convergent lens


https://dl.doubtnut.com/l/_GwThy5JXoOK5
https://dl.doubtnut.com/l/_xhTheNI2M8WD

with a focal length of 20cm. The distance from the
mirror to the lens is 30cm and from the lens to the
object is 40cm. Consider only two steps. Plot the

image.

o Watch Video Solution

19. A parallel beam of rays is incident on a
consisting pf three thin lenses with a common
optical axis. The focal length of the lenses are
equal to
fi = +10cm and f, = — 20cm, and f3 = 4+ 9cm

respectively. The distance between the first and the


https://dl.doubtnut.com/l/_xhTheNI2M8WD
https://dl.doubtnut.com/l/_f8mNBOkNWS1a

second lens is 15cm and between the second and
the third is bem. Find the position of the point at
which the beam converges when it leaves the

system of lenses.

° Watch Video Solution

20. A ray of light travelling in glass (,ug = 3/2) is
incident on a horizontal glass-air surface at the
critical angle 60,. If a thin layer of water
(ty = 4/3) is now poured on the glass-air surface.
At what angle will the ray of light emerges into

water at glass-water surface?

| &


https://dl.doubtnut.com/l/_f8mNBOkNWS1a
https://dl.doubtnut.com/l/_QJcqdl7VVD3n

| W Watch Video Solution

21. A ray of light is incident on the left vertical face
of glass cube of refractive index ny, as shown in
figure. The plane of incidence is the plane of the
page, and the cube is surrounded by liquid
(refractive index = ny). What is the largest angle
of incidence 6; for which total internal reflection

occurs at the top surfaces? e

° Watch Video Solution



https://dl.doubtnut.com/l/_QJcqdl7VVD3n
https://dl.doubtnut.com/l/_66wT5pn6wHBh

3
22. Light is incident from glass (,ug = 5) to

4
water (,uw = §)' Find the range of the angle of

deviation for refracted light.

o Watch Video Solution

23. The angle of minimum deviation for a glass
prism with u = /3 equals the angle of the prism.

What is the angle of the prism?

° Watch Video Solution



https://dl.doubtnut.com/l/_hPUbeBwEm2I4
https://dl.doubtnut.com/l/_uTZ2P0NSxmix

24. A ray incident on the face of a prism is refracted
and escape through an adjacent face. What is the
maximum permissible angle of the prism, if it is

made of glass with a refractive index of u = 1.5?

° Watch Video Solution

25. In an equilateral prism of p = 1.5, the
condition for minimum deviation is fulfilled. If face
AC is polished

Find the net deviation.

If the system is placed in water what will be the net


https://dl.doubtnut.com/l/_D2Ffuwr7gtHi
https://dl.doubtnut.com/l/_Zm3V3I6Pinmv

deviation for same angle of incidence? Refractive

4
index of water = 3 5z

o Watch Video Solution

26. In a certain spectrum produced by a glass prism
of dispersive power 0.0305, it is found that the
refractive index for the red ray is 1.645. and that
for the violet ray is 1.665. What is the refractive

index for the yellow ray?

o Watch Video Solution



https://dl.doubtnut.com/l/_Zm3V3I6Pinmv
https://dl.doubtnut.com/l/_9whlxQV1Dmqj

27. An achromatic lens-doublet is formed by placing
in contact a convex lens of focal length 20ecm and a
concave lens of focal length 30cm. The dispersive
power of the material of the convex lens is 0.8.
Determine the dispersive power of the material of
the concave lens. Calculate the focal length of the

lens-doublet.

° Watch Video Solution

28. An achromatic convergent lens of focal length
150cm is made by combining flint and crown glass

lenses. Calculate the focal length of both the


https://dl.doubtnut.com/l/_eVQchi4yzBkv
https://dl.doubtnut.com/l/_M09tvJZSeuRO

lenses and point out which one is divergent if the
ratio of the dispersive power of flint and crown

glasses is 3: 2.

o Watch Video Solution

29. The index of refraction of heavy flint glass is
1.68 at 434nm and 1.65 at 671nm. Calculate the
difference in the angle of deviation of blue
(434nm) and red (671nm) light incident at 65° on
one side of a heavy flint glass prism with apex

angle 60°.

o Watch Video Solution



https://dl.doubtnut.com/l/_M09tvJZSeuRO
https://dl.doubtnut.com/l/_HzrPeWQj9fwM

Subjective Questions

1. A plate with plane parallel faces having refractive
index 1.8 rests on a plane mirror. A light ray is
incident on the upper face of the plate at 60°.
How far from the entry point will the ray emerge
after reflection by the mirror. The plate is 6cm

thick?

N,

Mirror


https://dl.doubtnut.com/l/_HzrPeWQj9fwM
https://dl.doubtnut.com/l/_11NV5JzQ4TnO

° Watch Video Solution

2. A point source of light S is placed at the bottom
of a vessel containg a liquid of refractive index
5/3. A person is viewing the source from above
the surface. There is an opaque disc of radius 1em
floating on the surface. The centre of the disc lies
vertically above the source S. 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 at all be seen from above?

o Watch Video Solution



https://dl.doubtnut.com/l/_11NV5JzQ4TnO
https://dl.doubtnut.com/l/_5oB9O81HWDH3

3. A convexo-convex has a focal length of
fi = 10cm. One of the lens surfaces having a
radius of curvature of R = 10cm is coated with
silver. Construct the image of the object produced
by the given optical system and determine the
position of the image if the object is at a distance
of a = 15¢m from the lens. Refractive index of lens

= 1.5.

o Watch Video Solution

4. A convex lens of focal length 15¢m is split into

two halves and the two halves are placed at a


https://dl.doubtnut.com/l/_gECurdWiPyoC
https://dl.doubtnut.com/l/_ThH7AmfhVXGT

separation of 120cm. Between, the two halves of
convex lens a plane mirror is placed horizontal and
at a distance of 4mm below the principal axis of
the lens halves. An object of length 2mm is placed
at a distance of 20cm from one half lens as shown

in figure.

f=15cm f=15cm

NNNNNNN ANNNNNNNNNNNN W\ A\ ANNNN N\
f——————120cm——

Find the position and size of the final image.

Trace the path of rays forming the image.

o Watch Video Solution



https://dl.doubtnut.com/l/_ThH7AmfhVXGT
https://dl.doubtnut.com/l/_UZHNie4io42j

5. A cylinderical glass rod of radius 0.1m and
refractive index 4/3 lies on a horizontal plane
mirror. A horizontal ray of light moving
perpendicular to the axis of the rod is incident on
it. At what height from the mirror should the ray
be incident so that it leaves the rod at a height of
0.1m above the plane mirror? At what centre to
centre distance a second similar rod, parallel to the
first, be placed on the mirror, such that the

emergent ray from the second rod is in line with


https://dl.doubtnut.com/l/_UZHNie4io42j

the incident ray on the first rod?

° Watch Video Solution

6. A ray of light is refracted through a sphere
whose material has a refractive index p in such a
way that it passes through the extremities of two

radii which make an angle 8 with each other. Prove


https://dl.doubtnut.com/l/_UZHNie4io42j
https://dl.doubtnut.com/l/_DQg8IMiT65ac

that if o is the deviation of the ray caused by its

passage through the sphere, then
COS f—a = [ COS ﬁ
2 o

° Watch Video Solution

7. A man of height 2.0m is standing on a level road
because of temprature variation the refractive
index of air is varying as u = /1 4+ ay, wherey is
height from road. If @ = 2.0 x 10 %n 1. Then,

find distant point that he can see on the road.

o Watch Video Solution



https://dl.doubtnut.com/l/_DQg8IMiT65ac
https://dl.doubtnut.com/l/_ljTS3bqbWZ8m
https://dl.doubtnut.com/l/_WLyz2RitT7ef

8. A glass rod has ends as shown in figure. The
refractive index of glass is u. The object O is at a
distance 2R from the surface of larger radius of
curvature. The distance between apexes of ends is
3R. Find the distance of image formed of the
point object from right hand vertex. What is the

condition to be satisfied if the image is to be real?

o) Air
* RI2
L~ 2R 3R -

o Watch Video Solution

Level 2 Single Correct


https://dl.doubtnut.com/l/_WLyz2RitT7ef

1. A bird is flying over a swimming pool at a height
of 2m from the water surface. If the bottom is
perfectly plane reflecting surface and depth of
swimming pool is 1m, then the distance of final

image of bird from the bird itself is p,, = 4/3

11
A. (A) ?m

5. (B) 23
: 5 ™

11

11
D. (D) Tm

Answer: D

[ ° Watch Video Solution


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

2. A parallel narrow beam of light is incident on the
surface of a transparent hemisphere of radius R
and refractive index u = 1.5 as shown. The
position of the image formed by refraction at the

image formed by refraction at the spherical surface



https://dl.doubtnut.com/l/_yrFmVlsmQhPB
https://dl.doubtnut.com/l/_A860QKf1AK3W

B.3R

D.2R

Answer: B

o Watch Video Solution

3. Consider the situation as shown in figure. The
point O is the centre. The light ray forms an angle
of 60° with the normal.

Lo

The normal makes an angle 60° with the


https://dl.doubtnut.com/l/_A860QKf1AK3W
https://dl.doubtnut.com/l/_4yzW6xeGVdzS

horizontal and the mirror makes an angle 60° with
the normal. The value of refractive index of that
spherical portions, so that light ray retraces its

path is

= >
%I le@‘w §|

0

o

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_4yzW6xeGVdzS
https://dl.doubtnut.com/l/_7PqvtSSPxJ4h

4. The figure shows an equi-convex lens. What
should be the condition of the refractive indices so

that the lens becomes diverging?

M1 Ha

A 203 > g — po

B.2py < p1 + p3

C.2up > 2p10 — p3

D. None of these


https://dl.doubtnut.com/l/_7PqvtSSPxJ4h

Answer: B

° Watch Video Solution

5. An object is kept at a distance of 16cm from a
thin lens and the image formed is real. If the object
is kept at a distance of 6cm from the lens, the
image formed is virtual. If the sizes of the images

formed are equal, the focal length of the lens will

be

A. 19cm

B.17cm


https://dl.doubtnut.com/l/_7PqvtSSPxJ4h
https://dl.doubtnut.com/l/_2qnMwAXsWfPe

C.21lem

D.11lcm

Answer: D

o Watch Video Solution

6. A ray of light mekes normal incidence on the
diagonal face of a right angled prism as shown in

figure. If § = 37°, then the angle of deviation


https://dl.doubtnut.com/l/_2qnMwAXsWfPe
https://dl.doubtnut.com/l/_EC9YmLxeJqjm

after second step (from AB) is (sin37° = 3/5)

A

Air
Air


https://dl.doubtnut.com/l/_EC9YmLxeJqjm

Answer: B

° Watch Video Solution

7. A bird in air looks at a fish directly below it inside
in a transparent liquid in a tank. If the distance of
the fish as estimated by the bird is h; and that of
the bird as estimated by the fish is hy, then the

refractive index of the liquid is


https://dl.doubtnut.com/l/_EC9YmLxeJqjm
https://dl.doubtnut.com/l/_mkU8Dn4Ftm0x

o fa—he
hy + hy

Answer: A

o Watch Video Solution

8. Diameter of the flat surface of a circular plano-

convex lens is 6cm and thickness at the centre is

dmm. The radius of curvature of the curved part is

A. 1bem

B. 20cm

C. 30cm


https://dl.doubtnut.com/l/_mkU8Dn4Ftm0x
https://dl.doubtnut.com/l/_uZQhD4kR0DRM

D. 10cm

Answer: A

° Watch Video Solution

9. When the object is at distance u; and uy from
the optical centre of a convex lens, a real and a
virtual image of the same magnification are

obtained. The focal length of the lens is

Uy — U2
2

B.u; + uq


https://dl.doubtnut.com/l/_uZQhD4kR0DRM
https://dl.doubtnut.com/l/_YncSlMBCI87R

C. A/ U1UY

’U,1-|—’U,2

Answer: D

o Watch Video Solution

10. Two convex lenses placed in contact form the

image of a distant object at P. If the lens B is moved


https://dl.doubtnut.com/l/_YncSlMBCI87R
https://dl.doubtnut.com/l/_m50ckbG8myU0

to

\

the right, the image will

A. move to the left

B. move to the right

C.remain at P

D. move either to the left or right, depending

upon focal length of the lenses


https://dl.doubtnut.com/l/_m50ckbG8myU0

Answer: B

° Watch Video Solution

11. Refractive index of a prism is 4/7/3 and the
angle of prism is 60°. The minimum angle of
incidence of a ray that will be transmitted through
the prism is

A.30°

B.45°

C.15°

D. None of these


https://dl.doubtnut.com/l/_m50ckbG8myU0
https://dl.doubtnut.com/l/_jGoBo0pcFq3W

Answer: A

° Watch Video Solution

12. A plano-convex thin lens of focal length 10cm is
silvered at its plane surface. The distance d at

which an object must be kept in order to get its


https://dl.doubtnut.com/l/_jGoBo0pcFq3W
https://dl.doubtnut.com/l/_9bd76xXC7MxD

image on itself
B E
| o
Nn| ©
i 1]
3| =
0 |
A C D
A. bem
B. 20cm
C. 10cm
D. 2.5cm

Answer: C

IS


https://dl.doubtnut.com/l/_9bd76xXC7MxD

° Watch Video Solution

13. There is a small black dot at the centre C of a

solid glass sphere of refractive index . When seen

from outside, the dot will appear to be located

A. Away from the C for all values of

B. At C for all values of p.

C.At C for u = 1.5, but away from C for u not

equal to 1.5

D.AtC'for2 < u < 1.5


https://dl.doubtnut.com/l/_9bd76xXC7MxD
https://dl.doubtnut.com/l/_XkpOgZgHQKs8

Answer: B

° Watch Video Solution

14. In the figure ABC is the cross-section of a right
angled prism and BCDE is the cross-section of a
glass slab. The value of theta so that light incident
normally on the face AB does not cross the face BC

is (Givensin™'3/5 = 37°)

|

e

A0 < 37°

B.O < 53°


https://dl.doubtnut.com/l/_XkpOgZgHQKs8
https://dl.doubtnut.com/l/_NFQiWZw1jXi7

c.0 > 37°

D.6 > 53°

Answer: A

o Watch Video Solution

15. If a symmetrical bi-concave thin lens is cut into

two identical halves, and they are placed in


https://dl.doubtnut.com/l/_NFQiWZw1jXi7
https://dl.doubtnut.com/l/_EdohP1mAYrsj

different ways as shown, then

(i) (ii) (iii)

A. three images will be formed in case (ii)

B. three images will be formed in case (i)

C. the ratio of focal lengths in (ii) and (iii) is 1

D. the ratio of focal lengths in (ii) and (iii) is 2

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_EdohP1mAYrsj

16. If an object is placed at A(OA > f), where fis
the focal length of the lens, the image is formed at
B. A perpendicular is erected at O and C is chosen
on it such that the angle (/BCA) is a right angle.

Then, the value of f will be

AB
A.
OC*



https://dl.doubtnut.com/l/_VLPsTeZ94i7W

(AC)(BC)
ocC
OC?
" AB
5 (OC)(AB)
" AC + BC

B.

C

Answer: C

° Watch Video Solution

17. An object is seen through a glass slab of
thickness 36cm and refractive index 3/2. The
observer, and the slab are dipped in water
(u = 4/3). The shift produced in the position of

the object is


https://dl.doubtnut.com/l/_VLPsTeZ94i7W
https://dl.doubtnut.com/l/_PTE06sILlVKp

A. 12cm

B.4cm

C.b6cm

D. 8&m

Answer: B

o Watch Video Solution

18. How much water should be filled in a container
of height 21cm, so that it appears half filled to the
observer when viewed from the top of the

container (u = 4/3).


https://dl.doubtnut.com/l/_PTE06sILlVKp
https://dl.doubtnut.com/l/_BJ5uCnhn4mjn

A. 8cm

B.10.5cm

C.12ecm

D. 14ecm

Answer: D

o Watch Video Solution

19. Optic axis of a thin equi-convex lens is the x-axis.
The co-ordinates of a point object and its image
are ( — 40cm, lem) and (50cm, — 2cm),

respectively. Lens is located at


https://dl.doubtnut.com/l/_BJ5uCnhn4mjn
https://dl.doubtnut.com/l/_quRpuD5o5sZv

A. .z = 20cm

B.z = — 30cm

C.x = — 10cm

D. origin
Answer: C

o Watch Video Solution

20. A thin plano-convex lens acts like a concave
mirror of radius of curvature 20cm when its plane

surface is silvered. The radius of curvature of the


https://dl.doubtnut.com/l/_quRpuD5o5sZv
https://dl.doubtnut.com/l/_nrkS8c1LJSim

curved surface if index of refraction of its matarial

is 1.5 will be

A. 40cm

B. 30cm

C.10cm

D. 20cm

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_nrkS8c1LJSim

21. A thin lens, made of glass of refractive index
3/2, produces a real and magnified image of an
object in air. If the whole system, maintaing the
same distance between the object and the lens, is
immersed in water (RI = 4/3), then the image

formed will be

A. real, magnified
B. real,diminished
C. virtual, magnified

D. virtual,diminished

Answer: C


https://dl.doubtnut.com/l/_a9YNEtotOoch

° Watch Video Solution

22. The maximum value of refractive index of a
prism which permits the transmission of light
through it when the refracting angl e of the prism
is 90°, is given by

A.1.500

B.1.414

C. 2.000

D. 1.732

Answer: B


https://dl.doubtnut.com/l/_a9YNEtotOoch
https://dl.doubtnut.com/l/_x3sfoO56wax5

° Watch Video Solution

23. A glass slab of thickness 4cm contains the same
number of waves as bem of water, when both are
traversed by the same monochromatic light. If the
refractive index of water is 4/3, then refractive
index of glass is

A.5/3

B.5/4

C.16 /15

D.1.5


https://dl.doubtnut.com/l/_x3sfoO56wax5
https://dl.doubtnut.com/l/_eiPJCw7sAfkF

Answer: A

° Watch Video Solution

24. If the optic axis of convex and concave lenses
are separated by a distance 5mm as shown in the
figure. Find the coordinate of the final image
formed by the combination if parallel beam of light
is incident on lens. Origin is at the optical centre of

convex lens

f=20cm

f=-10cm
——————————————————— ---Principal axis of concave lens

____________________ —-.Principal axis of convex lens


https://dl.doubtnut.com/l/_eiPJCw7sAfkF
https://dl.doubtnut.com/l/_013YKY1TbPo8

A. (25c¢m;, 0.5c¢m)
B. (25¢m, 0.25¢m)
C. (25cm, — 0.5cm)

D. (25cm, — 2.5¢m)

Answer: B

o Watch Video Solution

25. A light source S is placed at the centre of a
glass sphere of radius R and refractive index u. The
maximum angle 6 with the x-axis (as shown in the

figure) an incident light ray can make without


https://dl.doubtnut.com/l/_013YKY1TbPo8
https://dl.doubtnut.com/l/_vXU11fTSy6eO

suffering total internal reflection is

1
C.tan"! (—)
U

D. there will never be total internal reflection

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_vXU11fTSy6eO

4
26. A sphere (,u = E) of radius 1m has a small

cavity of diameter 1lecm at its centre. An observer
who is looking at it from tight, sees the

magnification of diameter of the cavity as

>
| w Wk

D.0.5

Answer: A

| o WMiabd. \ NN daa CaAli ikt a



https://dl.doubtnut.com/l/_vXU11fTSy6eO
https://dl.doubtnut.com/l/_wCYsDDJwhsgq
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27. An equi-convex lens of y = 1.5 and R = 20cm
is cut into two equal parts along its axis. Two parts
are then separated by a distance of 120cm (as
shown in figure). An object of height 3mm is
placed at a distance of 30cm to the left of first half
lens. The final image will form at

|
i

yy

120 cm

A.120cm to the right of first half lens, 3mm in

size and inverted


https://dl.doubtnut.com/l/_wCYsDDJwhsgq
https://dl.doubtnut.com/l/_42uL5FxrNn7G

B. 150cm to the right of first half lens, 3mm in

size and erect

C. 120cm to the right of first half lens, 4mm in

size and inverted

D. 150cm to the right of first half lens, 4mm in

size and erect

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_42uL5FxrNn7G

28. As shown in the figure, region BCDEF and ABFG
are of refractive index 2.0 and 1.5 respectively. A
particle O is kept at the mid of DH. Image of the

object as seen by the eye is at a distance

|
[} 1
p=1 S = A
R=10cm i n=15
N ,'O H
E D 'H
ye u:z i
\E - 16
" 20cm 'F 50 cm '

A. 10cm from point D

B. 22.5¢m from point D

C. 30cm from point D

D. 20cm from point D


https://dl.doubtnut.com/l/_Tv5tthOTC10W

Answer: A

° Watch Video Solution

29. A point object O is placed at a distance of 20cm
from a convex lens of focal length 10cm as shown
in the figure. At what distance x from the lens
should a convex mirror of focal length 60cm, be

placed so that final image coincide with the object?

20 cm


https://dl.doubtnut.com/l/_Tv5tthOTC10W
https://dl.doubtnut.com/l/_ohfG5yJXyxvH

A. 10cm

B. 40cm

C. 20cm

D.Final image can never coincide with the

object in the given conditions

Answer: C

° Watch Video Solution

30. A point object is placed at a distance of 20cm

from a thin plano-convex lens of focal length


https://dl.doubtnut.com/l/_ohfG5yJXyxvH
https://dl.doubtnut.com/l/_nlMsRue3DDds

15cm(p = 1.5). The curved surface is silvered. The

image will form at

A

i

:
0O L

|

|

|

:
——20 cm " B

| 'B

A. 60cm left of AB

B. 30cm left of AB
20

C. 7cm left of AB

D. 60cm right of AB


https://dl.doubtnut.com/l/_nlMsRue3DDds

Answer: C

° Watch Video Solution

31. A flat glass slab of thickness 6cm and index 1.5
is placed in front of a plane mirror. An observer is
standing behind the glass slab and looking at the
mirror. The actual distance of the observer from
the mirror is 50cm. The distance of his image from

himself, as seen by the observer is

A.94cem

B. 96cm


https://dl.doubtnut.com/l/_nlMsRue3DDds
https://dl.doubtnut.com/l/_mMSa5GCLyRGy

C.98cm

D. 100cm

Answer: B

o Watch Video Solution

32. When an object is placed 40cm from a
diverging lens, its virtual image is formed 20cm
from the lens. The focal length and power of lens

are

A. 25em


https://dl.doubtnut.com/l/_mMSa5GCLyRGy
https://dl.doubtnut.com/l/_SKdbBBaSBATs

B. 10cm

C. 20cm

D. 40cm

Answer: C

o Watch Video Solution

33. A cubical block of glass of refractive index n; is
in contact with the surface of water of refractive
index ny. A beam of light is incident on vertical
face of the block. After refraction a total internal

reflection at the base and refraction at the


https://dl.doubtnut.com/l/_SKdbBBaSBATs
https://dl.doubtnut.com/l/_TaUy2sA9hysv

opposite face take place. The ray emerges at angle

0 as shown. The value of @ is given by

et — Gm—— s — ————  oumm—  o——

. / 9 9
A.sinf < ny — n;
/ 9 2

B.cos 0 < ny — ng

1
C.sinf <

D.cos 0 <



https://dl.doubtnut.com/l/_TaUy2sA9hysv

Answer: A

° Watch Video Solution

34. A concave mirror of focal length 2¢m is placed
on a glass slab as shown in the figure. The image of
point object O formed due to reflection at mirror

and then refraction by the slab

9cm



https://dl.doubtnut.com/l/_TaUy2sA9hysv
https://dl.doubtnut.com/l/_4L5icpghhxxV

A.is virtual and at 2cm from pole of the

concave mirror

B. is virtual and on the pole of mirror

C.is real and on the object itself

D. None of these

Answer: D

° Watch Video Solution

35. Two refracting media are separated by a

spherical interfaces as shown in the figure. AB is


https://dl.doubtnut.com/l/_4L5icpghhxxV
https://dl.doubtnut.com/l/_RHWkgmve8jo9

the principal axis, u; and us, are the refractive
indices of medium of incidence and medium of

refraction respectively. Then,

H2 K1

A If puy > pq, then there cannot be a real

image of real object

B.If o > uy, then there cannot be a real

image of virtual object


https://dl.doubtnut.com/l/_RHWkgmve8jo9

C.If py > p9, then there cannot be a real

image of virtual object

D.If u; > po, then there cannot be a virtual

image of virtual object

Answer: D

o Watch Video Solution

36. A concavo-convex lens has refractive index 1.5
and the radii of curvature of its surfaces are

10cm and 20cm. The concave surface is upwords


https://dl.doubtnut.com/l/_RHWkgmve8jo9
https://dl.doubtnut.com/l/_9PqolA4oHIzI

and is filled with oil of refractive index 1.6. The

focal length of the combination will be

A. 18.18cm

B. 15em

C.22cm

D. 28.57cm

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_9PqolA4oHIzI

37. A convex spherical refracting surfaces separates
two media glass and air (,ug = 1.5). If the image
is to be real, at what minimum distance u should
the object be placed in air if R is the radius of
curvature

Au > 3R

B.u > 2R

C.u > 4R

D.u > R

Answer: B

I ° Watch Video Solution


https://dl.doubtnut.com/l/_bDgTa8lXGPOD

38. An object is moving towards a converging lens
on its axis. The image is also found to be moving
towards the lens. Then, the object distance u must
satisfy

A2f <u < A4f

B.f < u < 2f

C.u > 4f

D.u < f

Answer: D

| ° WA _oL_L w2l ~_ ..



https://dl.doubtnut.com/l/_bDgTa8lXGPOD
https://dl.doubtnut.com/l/_KxkkouDqxwzy
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39. Two diverging lenses are kept as shown in

figure. The final image formed will be

N/ N
@
O
dq dr
< >le >
A A

A.virtual for any value of d; and d,

B. real for any value of d; and d,


https://dl.doubtnut.com/l/_KxkkouDqxwzy
https://dl.doubtnut.com/l/_vpG85P92Sfi7

C.virtual or real depends on d; and d, only

D. virtual or real depends on d; and dy; and

also on the focal lengths of the lens

Answer: A

o Watch Video Solution

40. In the figure shown , a point object O is placed
in air on the principal axis. The radius of curvature

of the spherical surfaces is 60cm. 1 is the final


https://dl.doubtnut.com/l/_vpG85P92Sfi7
https://dl.doubtnut.com/l/_RjxcGHKpy28C

image formed after all reflections and refractions.

N
\
ng = 3/2 R
N
o \
O N
1 R
! R
X N
e o
e B
y

A If x = 120cm, then | is formed on O for any
value of y
B. If £ = 240cm, then |is formed on O for any

value of y = 360cm

C.If £ = 240cm, then | is formed on O for any

value of y


https://dl.doubtnut.com/l/_RjxcGHKpy28C

D. None of these

Answer: A

° Watch Video Solution

41. In the figure, a point object O is placed in air. A
spherical boundry separates two media of radius of
curvature 1.0m. AB is principal axis. The

separation between the images formed due to


https://dl.doubtnut.com/l/_RjxcGHKpy28C
https://dl.doubtnut.com/l/_mTDmLxntjVJr

refraction at spherical surface is

1.6

2m 2.0

A 12m
B.20m
C.14m

D. 10m

Answer: A

o Watch Video Solution



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

Single Correct Option

1. The apparent depth of ater in water in cylindrical

water tank of diameter 2Rcm is reducing at the
rate of zcm / min when is being drined out a
constant rate. The amount of water drained in
/ min is (n; = refractive index of air, na =

refractive index of water)

T R’n,
S
zmR*n,
ny
2 Rny
C.—
L)


https://dl.doubtnut.com/l/_mTDmLxntjVJr
https://dl.doubtnut.com/l/_W7RshO179jGS

D. TRz

Answer: B

o Watch Video Solution

2. Two light rays 1 and 2 are incident on two faces

AB and AC on an isosceles prism as shown in the


https://dl.doubtnut.com/l/_W7RshO179jGS
https://dl.doubtnut.com/l/_teuCzZK7fuUH

figure. The rays emerge from the side BC. Then, °

0

A. minimum deviation of ray 1 > minimum

deviation of ray2’

B. minimum deviation of ray 1 < minimum

deviation of ray 2

C.minimum deviation of ray 1 = minimum

deviation of ray 2


https://dl.doubtnut.com/l/_teuCzZK7fuUH

D. cannot be determined

Answer: C

° Watch Video Solution

3. An object O is kept in air in front of a thin plano-
convex lens of radius of curvature 10cm. Its
refractive index at 3/2 and the medium towards
right of the plane surface is water of refractive
index 4/3. What should be distance x of the

object so that the rays becomes parallel finally?



https://dl.doubtnut.com/l/_teuCzZK7fuUH
https://dl.doubtnut.com/l/_zMpERQDpg9Zr

A. bem

B. 10cm

C. 20cm

D. 15em

Answer: C

o Watch Video Solution

More Than One Correct Option

1. n number of identical equilateral prisms are kept

in contact as shown in figure. If deviation through


https://dl.doubtnut.com/l/_zMpERQDpg9Zr
https://dl.doubtnut.com/l/_lkAAYX38W4Nh

a single prismis 6. Then, (n,m are integers)

A.if n = 2m, deviation through n prisms is

zero

B.if n = 2m + 1, deviation through system of

n prisms is §

C.if n = 2m, deviation through system n

prisms is d

D.if n = 2m + 1, deviation through system of

n prisms is zero

Answer: A::B


https://dl.doubtnut.com/l/_lkAAYX38W4Nh

o Watch Video Solution

Level 2 More Than One Correct

1. A ray of monochromatic light is incident on the

plane surface of separation between two media x
and y with angle of incidence ¢ in the medium x
and angle of refraction r in the medium y. The

graph shows the relation between sin 7 and sin r.

&2

A.The speed of light in the medium y is /3

times than in mediun x


https://dl.doubtnut.com/l/_lkAAYX38W4Nh
https://dl.doubtnut.com/l/_BM1fKqQMW7iw

1
B. The speed of light in the medium y is —

V3
times than in medium x
C.The total internal reflection can take place
when the incidence is in x

D.The total internal reflection can take place

when the incidenceis iny

Answer: B::D

° Watch Video Solution

2. Which of the following statement (s) is/are true?


https://dl.doubtnut.com/l/_BM1fKqQMW7iw
https://dl.doubtnut.com/l/_mVTK4dC5l7OK

A.In vaccum the speed of red colour is more

than that of violet colour

B.An object in front of a mirror is moved

towards the pole of a spherical mirror from

infinity, it is found that image also moves

towards the pole. The mirror must be convex

C. There exist two angles of incidence in a prism

for which angles of deviation are same except

minimum deviation

D. A ray travels from a rarer medium to denser

medium. There exist three angles of


https://dl.doubtnut.com/l/_mVTK4dC5l7OK

incidence for which the deviation is same

Answer: B::C

° Watch Video Solution

3. A lense of focal length f is placed in between an
object and screen at a distance D. The lens forms
two real images of object on the screen for two of
its different positions, a distance x apart. The two
real images have magnification m; and ms
respectively (m; > my). Choose the correct

statement(s).


https://dl.doubtnut.com/l/_mVTK4dC5l7OK
https://dl.doubtnut.com/l/_LF41m3Pc1jy1

Amime = — 1

B.mimy =1

Answer: B::C::D

o Watch Video Solution

4. A small angled prism of apex angle A = 4° and
refractive index p = 1.5 is placed in front of a
vertical plane mirror as shown in figure. If the

mirror is rotated through an angle 6, then the


https://dl.doubtnut.com/l/_LF41m3Pc1jy1
https://dl.doubtnut.com/l/_hDsfnPvmOFm6

light ray becomes horizontal either after the mirror
or after second time passing from the prism in

opposite direction. The value 0 is

Lo

B.2°

C.4°

D. Not possible

Answer: A::B

° Watch Video Solution



https://dl.doubtnut.com/l/_hDsfnPvmOFm6

Level 2 Comprehension Based

1. A plano-convex lens P and a concavo-convex lens
Q are in contact as shown in figure. The refractive
index o fthe material of the lens P and Q is
1.8 and 1.2 respectively. The radius of curvature of
the concave surface of the lens Q is double the
radius of curvature of the convex surface. The
convex surface of Q is silvered.

@

An object is placed on the placed on the principal
axis at a distance 10cm form the plane surface. The

image is formed at a distance 40cm from the plane


https://dl.doubtnut.com/l/_XH4O2DZE7Nja

surfaces on the same side. The focal length of the

system is

A. —8cm

B. 8&m

C.——cm
3

Dﬂcm
"3

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_XH4O2DZE7Nja

2. A plano-convex lens P and a concavo-convex lens
Q are in contact as shown in figure. The refractive
index o fthe material of the lens P and Q is
1.8 and 1.2 respectively. The radius of curvature of
the concave surface of the lens Q is double the
radius of curvature of the convex surface. The
convex surface of Q is silvered.The focal lengthof
combination is 8cm. The radius of curvature of

common surface is

A. 48cm

B. 24cm

C.12cm


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

D. 8&m

Answer: A

° Watch Video Solution

3. A plano-convex lens P and a concavo-convex lens
Q are in contact as shown in figure. The refractive
index o fthe material of the lens P and Q is
1.8 and 1.2 respectively. The radius of curvature of
the concave surface of the lens Q is double the
radius of curvature of the convex surface. The

convex surface of Q is silvered.


https://dl.doubtnut.com/l/_QaVGmEvgsQpt
https://dl.doubtnut.com/l/_dMGrs8OZOKmR

&2

The radius of curvature of common surface is

A. convex mirror of focal length 24cm

B. concave mirror of focal length 8cm

C. concave mirror of focal length 24cm

D. convex mirror of focal length 8cm

Answer: C

o Watch Video Solution

Level 2 Subjective


https://dl.doubtnut.com/l/_dMGrs8OZOKmR
https://dl.doubtnut.com/l/_4je0svanXXad

1. a. Figure (a) shows the optical axis of a lens, the
point source of light A, and its virtual image A’ .
Trace the rays to find the position of the lens and

of its focuses. What type of lens is it?

oA’

o4

b. Solve the problem similar to the previous one


https://dl.doubtnut.com/l/_4je0svanXXad

using Figure.

oA

0A'

o Watch Video Solution

2. a. Figure (a) shows the optical axis of a lens, the
point source of light A, and its virtual image A’ .
Trace the rays to find the position of the lens and

of its focuses. What type of lens is it?


https://dl.doubtnut.com/l/_4je0svanXXad
https://dl.doubtnut.com/l/_e6aHhbXZNh3c

oA’

o4

b. Solve the problem similar to the previous one

using Figure.

oA

od'

o Watch Video Solution



https://dl.doubtnut.com/l/_e6aHhbXZNh3c

3.In Figure, a fish watcher watches a fish through a
3.0 cm thick glass wall of a fish tank. The watcher is
in level with the fish, the index of refraction of the
glass is 8 /5 and that of the water 4 /3.

a. To the fish, how far away does the watcher
appear to be ?

b. To the watcher, how far away does the fish


https://dl.doubtnut.com/l/_P2a1wj3OVFVP

appear to be ?

3.0cm
8.0 cm 10cm
S I I o
Observer
Water
Wall

° Watch Video Solution

4. A concave spherical mirror with a radius of

curvature of 0.2m is filled with water. What is the


https://dl.doubtnut.com/l/_P2a1wj3OVFVP
https://dl.doubtnut.com/l/_n4wV3IzrHok0

focal length of this system? Refractive index of

water is 4 /3.

o Watch Video Solution

5. A lens with a focal length of f = 30cm produces
on a screen a sharp image of an object that is at a
distance of a = 40cm from the lens. A plane
parallel plate with thickness of d = 9c¢m is placed
between the lens and the object perpendicular to
the optical axis of the lens. Through what distance

should the screen be shifted for the image of the


https://dl.doubtnut.com/l/_n4wV3IzrHok0
https://dl.doubtnut.com/l/_4bqrQ6fcEJWl

object to remain distinct? The refractive index of

the glass of the plate is p = 1.8.

o Watch Video Solution

6. One side of radius of curvature R, = 120cm of a
convexo-convex lens of material of refractive index
@ = 1.5 and focal length f; = 40cm is slivered. It
is placed on a horizontal surface with silvered
surface in contact with it. Another convex lens of
focal length fo = 20cm is fixed coaxially d = 10cm

above the first lens. A luminous point object O on


https://dl.doubtnut.com/l/_4bqrQ6fcEJWl
https://dl.doubtnut.com/l/_1Yq11alZVKTp

the axis gives rise to an image coincide with it. Find

its height above the upper lens.

o Watch Video Solution

7. A small object is placed on the principal axis of
concave spherical mirror of radius 20cm at a
distance of 30cm. By how much will the position
of the image alter only after mirror, when a
parallel-sided slab of glass of thickness 6cm and
refractive index 1.5 is introduced between the
centre of curvature and the object? The parallel

sides are perpendicular to the principal axis.

| &


https://dl.doubtnut.com/l/_1Yq11alZVKTp
https://dl.doubtnut.com/l/_1luf4ieCSBrK

| W Watch Video Solution

8. A thin glass lens of refractive index us; = 1.5
behaves as an interface between two media of
refractive indices pw = 1.4 and puz = 1.6
respectively. Determine the focal length of the lens
for the shown arrangement of radius of curvature

of both surfaces 20cm.

K1 K3



https://dl.doubtnut.com/l/_1luf4ieCSBrK
https://dl.doubtnut.com/l/_2UBiZkiOVF9U

‘ o Watch Video Solution

9. A glass hemisphere of radius 10cm and u = 1.5
is silvered over its curved surface. There is an air
bubble in the glass 5cms from the plane surface
along the axis. Find the position of the images of
this bubble seen by observer looking along the axis

into the flat surface of the atmosphere.

o Watch Video Solution

10. A equilateral prism of flint glass (,ug = 3/2) is

placed water (u, = 4/3).


https://dl.doubtnut.com/l/_2UBiZkiOVF9U
https://dl.doubtnut.com/l/_cG7p7n2hOLee
https://dl.doubtnut.com/l/_eIOIh8ubCHWL

At what angle should a ray of light fall on the face
of the prism so that inside the prism the ray is
perpendicular to the bisector of the angle of the
prism.

Through what angle will the ray turn after passing

through both faces of the prism?

o Watch Video Solution

11. Rays of light fall on the plane surface of a half
cylinder at an angle 45° in the plane perpendicular
to the axis (see figure). Refractive index of glass is

v/2. Discuss the condition that the rays do not


https://dl.doubtnut.com/l/_eIOIh8ubCHWL
https://dl.doubtnut.com/l/_lvl0TRpaCJ9k

suffer total internal reflection.

o Watch Video Solution

12. The figure shows an arrangement of an equi-
convex lens and a concave mirror. A point object O
is placed on the principal axis at a distance 40cm

from the lens such that the final image is also


https://dl.doubtnut.com/l/_lvl0TRpaCJ9k
https://dl.doubtnut.com/l/_ylE6l1h4Fqvn

formed at the position of the object. If the radius
of curvature of the concave mirror is 80cm, find
the distance d. Also draw the ray diagram. The focal

length of the lens in air is 20cm.

H2=1.5
o M=12 H3=2.0
. ....................
le— 40 cm —>« d >

° Watch Video Solution

13. A convex lens is held 45¢m above the bottom of

an empty tank. The image of a point at the bottom


https://dl.doubtnut.com/l/_ylE6l1h4Fqvn
https://dl.doubtnut.com/l/_4LgqU2UEapsO

of a tank is formed 36¢cm above the lens. Now, a
liquid is poured into the tank to a depth of 40cm.
It is found that the distance of the image of the
same point on the bottom of the tank is 48cm
above the lens. Find the refractive index of the

liquid.

o Watch Video Solution

14. A parallel beam of light falls normally on the
first face of a prism of small angle .At the second
face it is partly reflected,the reflected beam striking

at the first face again, and emerging from it in a


https://dl.doubtnut.com/l/_4LgqU2UEapsO
https://dl.doubtnut.com/l/_vssiTNkY2xgm

direction making an angle 6° 30" with the reversed
direction of the incident beam. The refracted beam
is found to have undergone a deviation of 1°15’
from the original direction.Find the refractive index

of the glass and the angle of the prism.

° Watch Video Solution

15. Two converging lenses of the same focal length
f are separated by a distance 2f. The axis of the
second lens is inclined at angle 68 = 60° with
respect to the axis of the first lens. A parallel

paraxial beam of light is incident from left side of


https://dl.doubtnut.com/l/_vssiTNkY2xgm
https://dl.doubtnut.com/l/_XZtd0df9TV9r

the lens. Find the coordinates of the final image

with respect to the origin of the first lens.

° Watch Video Solution

16. A cubical vessel with non-transparent walls is so
located that the eye of an observer does not see its
bottom but sees all of the wall CD.

To what height should water be poured into the


https://dl.doubtnut.com/l/_XZtd0df9TV9r
https://dl.doubtnut.com/l/_nfyW54MBeL4L

vessel for the observer to see an object F arranged
at a distance of b = 10em from corner D? The face
of the vessel is a = 40em. Refractive index of

teri 4
water is —.
3

A — b—{"

° Watch Video Solution



https://dl.doubtnut.com/l/_nfyW54MBeL4L

17. A spherical ball of transparent material has
index of refractionu. A narrow beam of light AB is
aimed as shown. What must the index of refraction
be in order that the light is focused at the point C
on the opposite end of the diameter from where

the light entered? Given that z > > R.

o Watch Video Solution



https://dl.doubtnut.com/l/_v6HmNtfIMCbN
https://dl.doubtnut.com/l/_F1kkUhpB12om

18. A ray incident on the droplet of water at an
angle of incidence i undergoes two reflections (not
total) and emerges. If the deviation suffered by the
ray within the drop is minimum and the refractive

index of the droplet be u, then show that

(@ = 1)
.

COS1 =

o Watch Video Solution

19. A transparent solid sphere of radius 2¢m and
density p floats in a transparent liquid of density
2p kept in a beaker. The bottom of the beaker is

spherical in shape with radius of curvature 8cm


https://dl.doubtnut.com/l/_F1kkUhpB12om
https://dl.doubtnut.com/l/_9M6YXbkOiOrp

and is silvered to make it concave mirror as shown
in the figure. When an object is placed at a
distance of 10cm directly above the centre of the
sphere C, its final image coincides with it. Find h (as
shown in the figure ), the height of the liquid
surface in the beaker from the apex of the bottom.

Consider the paraxial rays only. The refractive index


https://dl.doubtnut.com/l/_9M6YXbkOiOrp

of the sphere is 3 /2 and that of the liquid is 4 /3.

o Watch Video Solution

20. A hollow sphere of glass of inner and outer

radii R and 2R respectively has a small mark on its


https://dl.doubtnut.com/l/_9M6YXbkOiOrp
https://dl.doubtnut.com/l/_AeV3XpZ9ffwh

inner surface. This mark is observed from a point
outside the sphere such that the centre of the
sphere lies in between. Prove that the mark will

appear nearer than it really it, by a distance

(b =1D(R)/(Br—1)

° Watch Video Solution

21. A convex lens of focal length 1.5m is placed in a
system of coordinate axis such that its optical
centre is at origin and principa, axis coinciding with
the x-axis. An object and a plane mirror are arrange

on theh principal axis as shown in figure. Find value


https://dl.doubtnut.com/l/_AeV3XpZ9ffwh
https://dl.doubtnut.com/l/_3JxLc1dKh9I3

of d (in m) so that y-coordinate of image (after

refraction and reflection ) is 03m. (Take

tanf = 0.3)
|
|
'.
(2,0.1) /\ 16
|
0.1 m
1 \/ -
PECLLUIN S d

___i__

o Watch Video Solution



https://dl.doubtnut.com/l/_3JxLc1dKh9I3

