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OPTICS
Single Correct Answer Type 6. A plane mirror produces a magnification of

1. A ray of light travelling through glass of
refractive index V2 is incident on glass-air
boundary at an angle of incidence 45°. If
refractive index of air is 1, then the angle of
refraction will be
a)45° b)30°
c) 60° d)90°

2. An objectis placed 40 cm from a concave
mirror of focal length 20 cm. The image formed

is

a)real, inverted and  b)real, inverted and
same in size smaller in size

c)virtual, erectand  d)virtual, erect and
larger in size smaller in size

3. An optical fiber essentially consists of thin
transparent flexible core of material of
refractive index ‘y;’ surrounded by flexible
cover called cladding with refractive index ‘p,’.
Then

The difference u —

is slightl t
a) iy should be equal tob) My 1s slightly greater

th
one i
. W, is lightly greater d W, is slightly less
than py than py

4. Aray of light from denser medium strikes a
rarer medium at an angle of incidence ‘i". The
reflected and refracted rays made an angle
of 90° with each other. The angle of reflection
and refraction are r and r'. The critical angle is
a)sin"!(tanr") b)sin~1(cotr)

c) tan~1(sinr) d)sin~!(tani)

5. Rays from a point source of light situated at
height ‘h’ below the liquid surface having
refractive index J, from a circular patch of
light of radius ‘r’ on the surface. The area of

the patch is
) mh? b) 1th?
a - —
Vir-1) (> -1)
h T

Ve-n Vhaz—1

10.

11.

a)-1 b)+1

c) zero d)between 0 and + oo
A prism having refractive index v/2 and
refractive angle 30° has one of the refracting
surfaces silvered. The beam of light incident on
the other refracting surface will retrace its
path, if angle of incidence is

[sing = 0.5]
a)sin~! (Z) b)sin~?! <§>
) ol

A bubble in a glass slab (refractive index 1.5)
when viewed from one side appears at 5 cm
and at 2 cm from other side then thickness of
the slab is

a)3.75 cm b)10.5 cm

c) 2.5 cm d)3 cm

The critical angle for a ray of light from glass to
air is ‘0’ and refractive index of glass w.r.t. air is
‘n’. If a ray of light is incident from air to glass
at angle ‘0’ then corresponding angle of
refraction is

a)sin?! (%) b)sin~! (%)
¢)cos™t (%) d)cos™? (%)

A small bulb is placed at the bottom of a tank
containing water to a depth of 80 cm. What is
the area of the surface of water through which
light from the bulb can emerge out? Refractive
index of water is 1.33.(Consider the bulb to be
a point source)

a) 4.6 m? b)3.2m

c) 5.6 m? d)2.6 m?

A ray of light travels from air to water to glass
and again from glass to air. Refractive index of
water w.r.t. air is ‘X, glass w.r.t. water is ‘Y’ and
air w.r.t. glass is Z’. Which of the following is
correct?

a)YZ=X b)XYZ =1

Pagel|1l



12.

13.

14.

15.

16.

17.

18.

19.

AXY=17 dXZ=Y

The critical angle for light going from medium
A into medium B is 6. The speed of light in the
medium A is V4. What is the speed of light in
the medium B?

a)V,sin® b)V, tan 6
V, V,
Q) — d)—2
tan 0 sin©

A ray of light travelling in a transparent
medium falls on a surface separating the
medium from air at an angle of incidence of
450, The ray undergoes total internal
reflection. if n is the refractive index of the
medium with respect to air, select the possible
value of n from the following.

a)l.2 b)4/3

c)1l4 d)1.5

The minimum distance between an object and
its real image formed by a convex lens of focal

length f is
a) 2.5f b) 1.5f
c) 2f d) 4f

An air bubble is seen in a glass slab with

refractive index 1.5. When viewed from one

surface with normal incidence, itis 5 cm deep

and when viewed from the opposite surface, it

is 3 cm deep. The thickness of the slab is

a)16 cm b)14 cm

c) 10 cm d)12 cm

For the same angle of incidence, the angle of

refraction in four media A, B, C and D

are 252,309, 35° and 40° respectively. The

speed of light is least in medium

a)D b)C

B d)A

Object is placed 15 cm from a concave mirror

of focal length 10 cm, then the nature of image

formed will be

a) magnified and
inverted

b) magnified and erect
c) small in size and d)small in size and
inverted erect

There are convex lenses L, L,, L; and L, of
focal length 2, 4, 6 and 8 cm respectively. Two
of these lenses form a telescope of length 10
cm and magnifying power 4. The objective and
eye lenses are respectively

a)Lq, Ly b)L,L,

c) Ly, Ly d)L,, L3

Two similar plano-convex lenses are combined
together in three different ways as shown in

20.

21.

22.

23.

24.

25.

the adjoining figure. the ratio of the focal
lengths in three cases will be

a)2:2:1 b)1:1:1

c)1:2:2 d)2:1:1

A plano- convex lens is made of flint glass. its

focal length is

a)inversely
proportional to the
wavelength of light

c) longer for blue than d)the same for all
for red

A monochromatic beam of light passing

through water (refractive index 4/3) has

wavelength 5400A. When it is refracted in

glass (refractive index 3/2), its wavelength will

be

a) 4800A b)4000A

c) 32004 d) 64004

A glass convex lens is of refractive index 1.55

with both faces of same radius of curvature.

What will be the radius of curvature if focal

length is to be 20 cm?

a)18 cm b)21 cm

c) 20 cm d)22 cm

A ray of light through air is incident on a

denser medium at an angle ‘i’. It is partly

reflected and partly refracted. Both these rays

are perpendicular to each other. The refractive

b)longer for red than
for blue

colours

index of the denser medium ‘n’ is equal to
a)cosi b)sini

c) coseci d)tani

A thin prism in air produces the angle of
minimum deviation ‘6" If the prism is
immersed in water, the angle of minimum
deviation for the same ray is

[Refractive index of glass prism = 1.5,

Refractive index of water is g]
6
a)— b)6
)3 )
S 5
)= d)-—
) 2 )4
The figure shows equi-convex lens of focal

length ‘f. If the lens is cut along AB, the focal
length of each half will be
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26.

27.

28.

29.

30.

A
\

B
a) 4F b) 2f
of d) 3f
The refractive angle of a glass prism is 30°. A
ray is incident on one of the faces
perpendicular to it. The angle of deviation 6
between the incident ray and that leaves the
prism is
(Refractive index of glass = 1.5)(sin 30° =
0.5,sin(48.6°%) = 0.75)
a) (12.6)° b) (18.6)°
c)16° d)17°
w; and p, are the refractive index of two
mediums and v; and v, are the velocity of light
in these two mediums, respectively. Then, the
relation connecting these quantities is
a)vy =V, b)upvy = wy vy
) pivy = piv, d)pivy = ppvy
The angle of minimum deviation produced by a
thin prism in air is ‘§,". What will be the
minimum deviation ‘8’ if prism is immersed in
water?

3 4
[a”g = Eand alw = §
81 81
a = — b _
)8, == 18, =
C) 82 = 281 d)62 = 481

The refractive index of diamond, glass and
water w.r.t. air are 2.42, 1.5 and 1.33
respectively. Let Vg, V; and V,, are velocities of
light in diamond, glass and water respectively.
Then which one of the following relations in
correct?

a)Vqg > Vg >V, b) Vg < Vg >V,

) Vg <Vg <Vy d)Vg > Vg >V,

A plano convex lens fits exactly into a plano-
concave lens with plane surfaces parallel to
each other. The radius of curvature of the
curved surface of the lenses is ‘R’. If the lenses
are made of different materials of refractive
indices ‘u;’ and ‘u,’ respectively, then the focal

length of the combination is
R R

2) (M — H2) b)z(h — M)

2R R

2 (Mg — 12) d)Z(m —Hz)

31.

32.

33.

34.

35.

36.

For concave mirror, if the object is just beyond
the focal length, the image formed is
a)Real inverted and  b)Real, inverted and

magnified diminished
c) Real, erect and d)Real, erect and
magnified diminished

A man is 180 cm tall and his eyes are 10 cm
below the top of his head . In order to see this
entire height right from top to head, he uses a
plane mirror kept at a distance of 1 m from
him . The minimum length of the plane mirror
is

a)180 cm b)90 cm

c) 85 cm d)170 cm

A convex lens of focal length 40 cm is in
contact with a concave lens of focal length 25
cm. The power of combination is

a)-1.5D b)-6.5D

c)+6.5D d)+1.5D

A ray of light is incident at an angle i on one
face of a thin angled prism. The ray emerges
normally from the other face. Refractive index
of the glass prism is n and angle of prism is A.
The value of i is

a) An b)A%n

1
d)—
)An
A vessel of depth ‘2d’ cm is half filled with a
liquid of refractive index ‘p;’ and upper half

with liquid of refractive index ‘u,’, the
apparent depth as seen normally is

c) An?

1 1 2d
a)d [— + —] b)
Hi M2 H1H2
Py 1 1
d [ ] d)2d [— b=
2 Hi + Mo ) i M

A glass prism ABC (refractive index 1.5),
immersed in water (refractive index 4/3 ). A
ray of light is incident normally on face AB. If it
is totally reflected at face AC, then

2
b)sin6 > =
)sin 23

a)sin0

v

N|é|\DIOO

2 8
d)§<sin9 <=

C)sin® = 9
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37.

38.

39.

40.

41.

o 3
A convex lens of refractive index 3 has a power

of 2.5. If it is placed in a liquid of refractive
index 2, the new power of the lens is (D -

dioptre)
a)—125D b)—2.5D
c)2.5D d)1.25D

Parallel beam containing light of A = 400 nm
and 500 nm is incident on a prism as shown in

figure. The refractive index p of the prism is

—-14
given by the relation, p(A) = 1.20 + %

0"

Which of the following statement is correct?
Light of A = 500 nm

b)undergoes total
internal reflection.

d) Both wavelengths
undergoes total
internal reflection

a Light of A = 400 nm
undergoes.

c) Neither of the two
wavelengths
undergoes total
internal reflection.

An equi-convex lens made of glass has

refractive index 1.5. If radius of each surface is

changed from 5cm to 6 cm then power

a) Decrease b) Increase
approximately by approximately by
5.5D 3.33D

c) Remains unchanged d)Decreases

approximately by
3.33D

In a optical fiber, the refractive index of the
core is 1.5 and that of cladding is 1.42. The
critical angle for core - cladding interface of
the optical fiber is

0.02 1.5
-1 b)sin-1
a) sin ( 15 ) )sin (1.42)
1.42 0.08
. _1 d . _1
¢) sin ( 15 ) )sin (1.42)

An object is located on a wall, its image of
equal size is to be obtained on a parallel wall
with the help of a convex lens. The lens is
placed at a distance ‘d’ in front of the second
wall. The required focal length of the lens is

d
More than " but less

a) Less than d b) d
* than >
¢) Only g d)Only g

42.

43.

44,

45.

46.

47.

48.

A ray of light travels from air to water to glass
and again from glass to air. Refractive index of
water with respect to air is X', glass with
respect to water is ‘y’ and air with respect to
glass is z’. Which one of the following is
correct?

a)Xz =y b)xyz =1

Cxy =z d)yz =x

A convex lens of focal length ‘F’ produces a real
image ‘n’ times the size of the object. The

image distance is
E

(n—-1)
d)F(n—1)

a)F(n+1) b)

c

) (n+1)
The intermediate image formed by an objective
lens of a compound microscope is

a) Virtual and b) Real and diminished
diminished

¢) Virtual and d)Real and magnified
magnified

A 4 cm thick layer of water covers a 6 cm thick
glass slab. A coin is placed at the bottom of the
slab and is being observed from the air side
along the normal to the surface. Find the
apparent position of the coin from

4em (b Water
6cm |hy Glass
Y ()
U
Coin
a)7.0 cm b)8.0 cm
c)10 cm d)5 cm

A plane mirror reflects a pencil of light to form
areal image, then the pencil of light incident on
the mirror is

a) parallel b) convergent

c) divergent d) None of these

In a thin prism of glass (refractive index 1.5),
which of the following relations between the
angle of minimum deviations §,, and angle of
prism r will be correct?

a)by =71 b)é, =151

)by =2r d)6, =r1/2

A plane mirror as placed at the bottom of a
tank containing a liquid of refractive index p. P
is a small object at a height h above the mirror .
An observer O vertically above P outside the
liquid sees P and its image in a mirror .The
apparent distance between these two will be
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49,

50.

51.

52.

53.

54.

55.

Pe
th

) 2uh by 20

. zh

" M

y2h d)h(1+1>

a2 1
p—1 H

An equilateral prism deviates a ray through
45° for the two angles of incidence differing by
20° . The angle of incidence is

a)62.5° b)42.5°

c) Both are correct d)Both are wrong
Which one of the following is NOT the correct
formula for refractive index of glass w.r.t. air
(akg) (= angle of incidence, r = angle of

refraction)
}\air sini
a) alg = b = —
)a 8 Aglass )ap-g sinr
V A
glass glass
C) alg = d) aug =
e Vair e Aair

A ray of light is incident at an angle ‘I’ on one
face of thin prism. The ray emerges normally
from the other face. Refractive index of the
glass prism is ‘n’ and angle of prism is ‘A’. The
value of T’ is

a) An b) An?

) A d)ﬁ2

n n
The magnifying power of a refracting type of
astronomical telescope is ‘m’. If focal length of
eyepiece is doubled then the magnifying power

will become
a)m

m
c)2

b)2m

A m

)4

A ray of light passing through a prism of

refraction angle 60° has to deviate by at least
30°. Then refractive index of prism should be

a)< V2 b)> V2

=3 d)< V3

For a normal eye, the least distance of distinct
vision is

a)0.25m b)0.50 m

c)25m d)infinite

The refractive index of the material of crystal is
1.68 and that of oil is 1.2 when a ray of light
passes from oil to glass, its velocity will change
by a factor

56.

57.

58.

59.

60.

61.

62.

2 3
z b2
a)3 )4
5 5
2 a2
C)6 )7

If i"j represents refractive index when a light
ray goes from medium i to medium j, then the
produce ,l; X 3l X 43 is equal to

1
a)j— b U
)1“4 )3 1
C d U8
sHp 4H2

Time taken by sunlight to penetrate 2 mm
through a glass slab is of the order Refractive
index of glass = 1.5, velocity of light in air=

3x 108 m/s

a)1071%s b)10° s

c)10711s d)10710s

In a lake, a fish rising vertically to the Surface
of water uniformly at the rate of 3 m/s,
observes a bird diving vertically towards the
water at the rate of 9 m/s. The actual velocity
of the dive of the bird is (Take, refractive index
of water = 4/3)

a)3.6m/s b)4.5m/s

c)6.0m/s d)12.0 m/s

A ray falls on a prism ABC (AB=BC) and travels
as shown in figure. The minimum refractive
index of the prism material should be

a)4/3 b)vZ
)15 d)v3

A concave mirror of focal length f (in air) is
immersed in water (i1 = 4/3). The focal length
of the mirror in water will be

4
a)f b)gf
c)—f d)gf
Distance of an object from a concave lens of
focal length 20 cm is 40 cm. Then linear
magnification of the image
a)=1 b)>1
<1 d)zero
A monochromatic ray of light travels through
glass slab and water column. The number of
waves in glass slab of thickness 4 cm is the
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63.

64.

65.

66.

67.

68.

same as in water column of height 5 cm. If
refractive index of glass is 5/3, then refractive
index of water is

a)1.63 b)1.4

)13 d)1.5

Light travels from an optically denser medium
‘A’ into the optically rarer medium ‘B’ with
speeds 1.8 X 108? and 2.7 X 108 m/s

respectively. Then critical angle between them
is (41 and p, are the refractive indices of media

A and B respectively.)
3
sin (3)
)sin 7

a)tan~! (g)
d)tan"1(3/4)

¢)sin™! (g)

A ray of light is incident on a medium of
refractive index ‘i’ at an angle of incidence 7’.
After refraction the angle of deviation is ‘6’

1,
Then - is
u

a)sind — cosdtani b)cos§ —sind tani

c) cos & —sind coti d)sind — cos 6 coti

An under water swimmer is at a depth of 12 m
below the surface of water. A bird is at a height
of 18 m from the surface of water, directly
above his eyes. For the swimmer, the bird
appears to be at a distance from the surface of
water equal to

(Take, refractive index of water = 4/3)

a)24m b)12 m

c)18m d)9m

A convex lens forms an image of an object
placed 20 cm away from it at a distance of 20
cm on the other side of the lens. If the object is
moved 5 cm towards the lens, the image will
move

a)5 cm towards the  b) 10 cm towards the

lens lens
¢) 10 cm away from thed)8 cm away from the
lens lens

Light falls on a plane reflection surface. For
what angle of incidence is the reflected ray
normal to the incident ray?

a) 600 b)450°

c) 900 d)300

Regarding compound microscope consider the
following statements.

(P) Aperture of the objective lens is smaller
than the eye-lens.

(Q) Objective produces real, inverted and
magnified image which is intermediate image.

69.

70.

71.

72.

73.

74.

(R) The final image is virtual, magnified and
erect with respect to the original object.
a) Only (P) and (Q) are b)Only (P) and (R) are

correct correct
c) Only (P) is correct d)Only (Q) and (R) are
correct

The refractive indices of glass and water with
respect to air are 3/2 and 4/3, respectively.
The refractive index of glass with respect to
water will be

a)8/9 b)9/8

c)7/6 d) None of these

Inside a vessel filled with liquid a converging
lens is placed as shown in figure. The lens has
focal length 15 cm when in air and has

o 3 . . :
refractive index pe If the liquid has refractive

index g, the focal length of lens in liquid is

Convex lens +—

Liguid +=
a)15 cm b)—60 cm
c) 90 cm d)—45cm

The sun appears orange red at sunrise and
sunset. This is because of

a) Scattering of light  b)Reflection of light
c) Refraction of light  d)Total internal
reflection

When a biconvex lens of glass having refractive
index i, is dipped in a liquid of refractive
index p,,. [t acts as a plane sheet of glass. This
implies that the liquid must have refractive
index
a) Equal to that of glass b) Greater than that of
glass

c) Less than that of d)Equal to one

glass
A double convex lens made of glass (refractive
index n = 1.5) has both radii of curvature of
magnitude 20 cm. Incident light rays parallel to
the axis of the lens will converge at a distance L
such that
a)L=20cm
c)L=40cm

b)L=10cm

d)L= ? cm

A glass convex lens is of refractive index 1.55
with both faces of same radius of curvature.
What is the radius of curvature required if

focal length is to be 20 cm?
a)20 cm b)22 cm
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75.

76.

77.

78.

79.

80.

81.

c) 18 cm d)21 cm

A ray of light is incident at an angle ‘i’ on one
face of prism of small angle ‘A’ and emerges
normally from the other surface. ‘i’ is the
refractive index of the material of the prism.
The angle of incidence is

a)— b)A
)u JAp
Ap

- d_
C)Z 2u

A convex lens is dipped in a liquid whose
refractive index is same as that of lens
material, Then its focal length will
a) Become zero b) Become infinite
c) Remain same d)Decrease
A compound microscope produces a
magnification of 24. The focal length of the
eyepiece is 5 cm. The final image is formed at
the least distance of distinct vision. The
magnification produced by the object is
a)5 b) 4
7 d)6
An eye specialist prescribes spectacles having
a combination of a convex lens of focal length
40 cm in contact with a concave lens of focal
length 25 cm. The power of this lens
combination will be
a)+15D b)-1.5D
c)+6.67D d)-6.67 D
For occurring total internal reflection, which
one of the following is correct statement? (i
angle of incidence, i, = critical angle)

Ray travels from

denser medium to

Ray travels from
denser medium to
rarer medium
andi > i,

Ray travels from

a .
rarer medium
andi < i,
Ray travels from

rarer medium to rarer medium to

‘) denser medium denser medium
andi > i; andi < i,

A thin lens of glass of refractive index 1.5 has
focal length 24 cm in air. It is now immersed in

a liquid of refractive index g. Its new focal

length is
a)36 cm b)72 cm
c) 18 cm d)54 cm

A ray of light is incident at an angle of 609 on
one face of a prism of angle 300 , The ray
emerging out of the prism makes an angle of
300 with the incident ray . The emergent ray is

82.

83.

84.

85.

86.

87.

88.

a) normal to the face
through which it

b)inclined at 300 to the
face through which it

emerges emerges
c) inclined at 60°to the d) None of the above
face through which
it emerges

The wavelength of light in two liquids X and y
is 3500 A and 7000 A respectively , then the
critical angle of X relative to y will be

a) 600 b) 450

c) 300 d) 150

A double convex lens made of glass has both
radii of curvature of magnitude 20 cm. Incident
light rays parallel to the axis of the lens will
coverage to a point at a distance ‘L’ from the
common pole P. The value of L is

a)20 cm b)10 cm
20 d)40 cm
c)?cm

When a planer mirror is placed horizontally on
ground at a distance of 60 m from the base of a
tower, then the top of the tower and its image
in the mirror subtend an angle of 90° at the
corner of the mirror nearer to the base of
tower. The height of the tower is

a)30m b)60 m

c)90m d)120 m

A circular beam of light ( diameter = d) falls on
a plane surface of a liquid. The angle of
incidence is 45° and refractive index of the
liquid is p. The diameter of the refracted beam
is

a)d b)(n—1)d

[242 — [z —
9 2ps —1 d) u 1
H H
We combined a convex lens of focal length f;

and their combined focal length was F . The

d d

combination of these lenses will behave like a
concave lens, if

a) fi>f b) fi<f,

C) fi=f d) fi<f;

A glass convex lens (ug=1.5) has a length of 8
cm when placed in air. What would be the focal
length of the lens when it is immersed in water

(nw=1.33)?
a)32 cm b)16 cm
c)4 cm d)2 cm

The XZ-plane separates two media A and B
with refractive indices p; and p,, respectively.
A ray of light travels from A and B. Its
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89.

90.

91.

92.

93.

94,

directions in the two media are given by the
unit vectorsry, = al + bjand rz = od + (3
respectively, where 1 and j are unit vectors in
the x and y-directions. Then,

a)pa = ppa b)ua = ppa

)b = w,B d) None of these

A ray of light travelling in a medium of
refractive index , is incident at an angle i on a
composite transparent plate consisting of
three plates of refractive indices p4, p, and ps.
The ray emerges from the composite plate into
a medium of refractive index p,, at angle x.
Then,

b)sinx = isini

Ha

. He M3 B
d)sinx = ———sini
M2 Ho Ky

A glass cube of length 24 cm has a small air
bubble trapped inside. When viewed normally
from one face it is 10 cm below the surface.
When viewed normally from the opposite face,
its apparent distance is 6 cm. The refractive
index of glass is

a) 1.50 b)1.40

c) 1.45 d)1.55

The critical angle for light travelling from
medium P to medium Q is ‘0’. The speed of
light in medium P is ‘v’. Then the speed of light
in medium Q is

a)sinx = sini

. Mg .
¢) sinx = —sini
u

a)v.cos0 b)v(1l — cos 0)
v
) cos O d) sin@

A thin prism ‘P’ of angle 4° made up of glass of
refractive index 1.48 is combined with another
prism ‘Q’ made up of glass of refractive index
1.64 to produce dispersion without deviation.
The angle of prism ‘Q’ is

a)6° b)5°

c) 4° d)3°

Refractive index of a medium is ‘n’. The
incidence angle is twice that of refracting
angle. The angle of incidence is

a)sin~! (E) b)cos™1(2/n)

2
c) 2cos™! (g) d)cos™! (;)

A ray of light passes through equilateral prism
such that the angle of incidence is equal to
angle of emergence and each of these angles is
equal to (3/4)™ the angle of prism. The angle
of deviation is

a) 35° b) 20°

c) 40° d)30°
95. For alight ray to undergo total internal
reflection, light must travel from
(i = angle of incidence, i, = critical angle)
Denser to rarer
a . .
medium and i < i,
Rarer to denser
2 medium and i < i,
96. The magnifying power of a telescope is high if
its objective and eyepiece have respectively
a) Small and large focal b) Large focal lengths
length
c) Large and small
focal length
97. A concave mirror of focal length ‘f;’ is placed at
a distance ‘d’ from a convex lens of focal length
‘f,’. A parallel beam of light coming from
infinity parallel to principal axis falls on the
convex lens and then after refraction falls on
the concave mirror. If it is to retrace the path,
the distance ‘d’ should be
a)2f; — f, b)f; + £,
c)—f; +f, d)2f; — f,
98. The angle of minimum deviation for a prism of
refractive index 1.5 is equal to the angle of the
prism. The angle of prism is (Take, cost41° =

Rarer to denser
medium and i > i,
Denser to rarer
medium and i > i,

d) Small focal lengths

0.75)
a)21° b)42°
c) 60° d)82°

99. Aray of light is incident at an angle ‘i’ on one
face of prism of small angle ‘A’ and emerges
normally from the other surface. ‘p’ is the
refractive index of the material of the prism.
The angle of incidence is

A

a)Au b)a
A An
il =2
c) i ) >

100.Two thin lenses, one of focal length +60 cm
and the other of focal length -20 cm are put in
contact. The combined focal length is
a)+15cm b)-15 cm
c) +30 cm d)-30 cm

101.The critical angle of a prism is 30°. The velocity
of light in the medium is
a)1.5x 108 m/s b)3 x 108 m/s
c) 4.5 x 108 m/s d)None of these

102.A thin concave lens is in contact with a thin
convex lens. The ratio of the magnitude of the
reciprocal of focal length of concave lens and
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that of convex lens is g The focal length of the

combined lens is 30 cm. Focal length of the
concave lens is
a)—15cm b)—21 cm
¢) —30 cm d)—75cm

103.The equi-convex lens has a focal length f. If the
lens is cut along the line perpendicular to the
principal axis and passing through the pole,
What will be the focal length of any half part?

of b) 2f
2

o3 d)f
2

104.A ray of light travels from air to water to glass
and again from glass to air. Refractive index of
water with respect to air is ‘X, glass with
respect to water is ‘v’ and air with respect to
glass is z’. Which of the following is correct?
a)xyz =1 b)yz = x
Axz=y d)xy =z

105.A ray of light is incident at an angle ‘i’ on one
face of a thin angled prism. The ray emerges
normally from the other face. Refractive index
of the glass prism is ‘n’ and angle of prism is
‘A’. The value of 1’ is
a) An b) An?

1
2
c) A°n d)E

106.A simple microscope is used to see the object
first in blue light and then in red light. Due to
the change from blue to red light, what is the
effect on its magnifying power?

a) Magnifying power b)Magnifying power
increases

c) Magnifying power is d) Magnifying power
independent of color remains constant
of light

107.A convex lens of focal length T is used to form

decreases

an image whose size is one fourth that of size
of the object. Then the object distance is
a) 2f b) 5f
c) 4f d) 3f

108.5 ray of light travelling in glass (u = %) is
incident on a horizontal glass-air surface at the

critical angle 6. If thin layer of water (u = %) is

now poured on the glass-air surface, the angle
at which the ray emerges into air at the water-
air surface is

a) 60° b)45°
) 90° d)180°

109.An achromatic convergent doublet of two
lenses in contact has a power of +2 d. The
convex lens has power +5 D. What is the ratio
of the dispersive powers of the convergent and

divergent lenses?
a)2:5 b)3:5
c)5:2 d)5:3

110.The magnifying power of a refracting type of
astronomical telescope is ‘m’. If focal length of
eyepiece is doubled then the magnifying power
will become
a)m b)2m
m m
111.When a ray of light is incident normally on one

refracting surface of an equilateral prism of
refractive index 1.5, the emerging ray

(1Y 0

[sm (E) =41.8 ]

a) Undergoes total b)Just grazes the
internal reflection at  second refracting
second refracting surface
surface

c) Is deviated by 30°  d)Is deviated by 20°

112.Under minimum deviation condition in a
prism, if a ray is incident at an angle 30°, then
the angle between the emergent ray and the
second refracting surface of the prism is

a)0° b)30°

c) 45° d)60°

113.A ray of light is incident at 60° on one face of a
prism of angle 30° and the emergent ray
makes 30° with the incident ray. The refractive
index of the prism is

a)1.732 b)1.414

)15 d)1.33

114.A ray of light passes through an equilateral
glass prism in such a manner that the angle of
incidence is equal to the angle of emergence
and each of these angles is equal to 3/4 of the
angle of the prism. The angle of deviation is

a) 450 b) 390
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c) 200 d)300

115.Sun subtends an angle of 0.° at the centre of
curvature of a concave mirror of radius of
curvature 15 m. The diameter of the image of
the sun formed by the mirror is
a)8.55 cm b)7.55 cm
c) 4.55 cm d)6.55 cm

116.A ray of light is incident on a plane mirror at an
angle of 30°. The deviation produced in the ray
is
a)30° b)60°
c)90° d)120°

117.For aray of light, the critical angle is minimum
when it travels from
a) Glass to air b) Water to glass
c) Air to glass d) Glass to water

118.A glass slab has refractive index ‘i’ with
respect to air and the critical angle for a ray of
light in going from glass to glass to air is ‘0’. If a
ray of light is incident from air on the glass
with angle of incidence ‘0’, then the
corresponding angle of refraction is

a)sin~! (i) b)sin™? (1>
Vi W
c)sin™?! (%) d)90°
119.White light consists of wavelengths from 480
nm to 672 nm. What will be the wavelength
range when white light is passed through glass
of refractive index 1.67
a)420 nm-672nm  b)300 nm - 480 nm
c)300nm-420nm  d)300 nm-672 nm
120.The refractive index of a prism for a
monochromatic wave is v2 and its refracting
angle is 60°. For minimum deviation, the angle
of incidence will be
a)30° b)45°
c) 60° d)75°
121.Magnifying power of a simple microscope is
(when final image is formed at D = 25 cm from

eye)
D D
4 b)1 + —
a)f ) +f
f f
c)l1+— d)1 ——
) +D ) D

122.Which one of the following is not associated
with the total internal reflection?

a) The mirage b) Optical fibre
formation communication

c) The glittering of d) Dispersion of light
diamond

123.The light takes in travelling a distance of 500 m
in water. Given that p for water is 4/3 and the
velocity of light in vacuum is 3x 101% cms™? .
Calculate equivalent optical path.

a)566.64 m b)666.64 m
€) 586.45m d)576.64 m
124.Which one of the following statements is NOT
the property of light?
a) Light has finite b) Light involves
speed transportation of
energy
c) Light can travel d) Light requires
through vacuum material medium for
propagation

125.A convex lens of refractive index 3/2 has a
power of 2.5 if it is placed in a liquid of
refractive index 2, the new pow of the lens is
a)25D b)-2.5D
c)1.25D d)-1.25D

126.An object is located on a wall, its image of
equal size is to be obtained on a parallel wall
with the help of a convex lens. The lens is
placed at a distance ‘d’ in front of the second
wall. The required focal length of the lens is

More than g but less

a) Less than % b) d
than 3
c) Only % d)Only g

127.In a compound microscope, let ‘u,” and ‘v, be
the object distance and image distance
respectively. The objective of focal length ‘f,’
magnifies a tiny object into a real, inverted
image. The linear magnification of the
objective is

uofy fo
b
a)f0+u0 )f0+u0
Ug fo + Ug
) upfy +1 d) uofy

128.The refractive index of glass is 1.5 and that of
water is 1.33. The critical angle for a ray of
light going from glass to water is

a)sin~?! (;) b)sin~?! (g)

8 2
¢)sin~?! (5) d)sin?! (5)
129.When final image is formed at D.D.V. from eye,

the magnifying power of a simple microscope
is (f = focal length of the lens)

f D
_ b)—=
a)1+D )f
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D D
— d11 ==
c)1+f )1 ;

130.The minimum distance between an object and
its real image formed by a convex lens is
a)1.5f b)2f
c)25f d)4f

131.A convex lens of focal length ‘F’ produces a real
image ‘n’ times the size of the object. The
image distance is

a)F(n+1) b)F(n—1)
F o F
INTD )o=D

132.For convex mirrors, whatever may be the
position of the object, the image formed is
always on the
a) Same side, virtual, b)Opposite side, real
erect, magnified erect, magnified
c) Opposite side, d) Same side, real,
virtual, erect erect, diminished
diminished
133.A light wave has a frequency of 4 x 101 Hz
and a wavelength of 5 X 1077 m in a medium.
The refractive index of the medium is
a)l.5 b)1.33
c) 1.25 d)1.75
134.A thin hollow prism of refracting angle 3° ,
filled with water gives a deviation of 1° . The
refractive index of water is
a) 1.59 b)1.33
c) 1.46 d)1.51
135.The critical angle for a ray of light from glass to
air is ‘0’ and refractive index of glass with
respect to air is n’. If a ray of light is incident
from air to glass at an angle ‘0", then
corresponding angle of refraction is

a)sin~?! (%) b)cos™?! (%)

(1 Deoc1 1
¢) sin (F) )cos (F)
136.A glass slab of thickness 4 cm contains the

same number of waves as in X’ cm of water
column when both are traversed by the same
monochromatic light. If the refractive indices

of glass and water for that light are g andg

respectively, the value of x will be

20
a) 2o M b) 5 cm
5
c)5cm 4> em
4
137.In a compound microscope the intermediate
image is

a) virtual, erect and b)real, erect and

magnified magnified
c)real, inverted and  d)virtual, erect and
magnified reduced

138.For convex mirrors, whatever may be the
position of the object, the image formed is
always on the
a) Same side, real, erectb) Opposite side,
and diminished virtual, inverted and
diminished
c) Same side, virtual, d)Opposite side,
inverted and virtual, erect and
diminished
139.When a ray of light is incident at an angle
of 30° on an equilateral glass prism, it suffers
minimum deviation. The angle between the
emergent ray and the second refracting surface

diminished

of prism is
a) 60° b)45°
c) 30° d)o°

140.The focal length of objective and eye lens of a
microscope are 4 cm and 8 cm , respectively. if
the least distance of distinct vision is 24 cm
and object distance is 4.5 cm from the objective
lens, then the magnifying power of the
microscope will be
a)18 b)32
c) 64 d)20

141.When the same monochromatic ray of light
travels through glass slab and through water,
the number of waves in glass slab of thickness
6 cm is same as in water column of height 7 cm
if refractive index of glass is 1.5, then
refractive index of water is
a)1.258 b)1.269
c) 1.286 d)1.310

142.The speed of light in two media M; and M,
are 1.5 x los?and 2 x 108 ? respectively. If

the light undergoes total internal reflection,
the critical angle between the two media is

a)sin?! (Z) b)sin~! (g)
¢)sin~t (%) d)sin™?! (;)

143.When a ray of light falls on a given plate at an
angle of incidence 60°the reflected and
refracted rays are found to be normal to each
other, The refractive index of the material of
the plate is

V3 b)1.5

a)7
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c)1.732 d)2

144.A ray of light strikes a horizontal plane mirror
at an angle of 45° . A second plane mirror is
attached at an angle 0 with it. If ray after
reflection from second mirror runs parallel to
the first mirror, then 0 is
a) 459 b)60°
) 67.50 d)135°

145.A vessel of depth 2d cm is half filled with a
liquid of refractive index p; and the upper half
with a liquid of refractive index p,. The
apparent depth of the vessel seen
perpendicularly from about is

M1l 1 1
() ()
a) M+ Ky ) M1 M2
1 1 1
) 2d<—+—) d)Zd( )
M1 M2 M1H2

146.The magnifying power of an refracting type of
astronomical telescope is ‘m’. If focal length of
the eyepiece is doubled, the magnifying power
will become

a)m b)2m
m m

147.White light is incident on the interface of glass
and air as shown in the figure . if green light is
just totally internally reflected, then the
emerging ray In air contains

Air Green
Glass

White

a)yellow, orange, red b)violet, indigo, blue
d)all colours except
green

148.A convex lens of focal length ‘f;” and concave
lens of focal length ‘f,” are combined to have
effective focal length ‘F’. This combination of
lenses will behave like a concave lens, if
a)f; > f, b)f; <f,
cf, =1, d)f; <f,

149.The critical angle for light going from medium
x to medium y is 0 .The speed of light in
medium x is V. The speed of light in medium y

c) all colours

is
Vi

a) P b)Vy sin 6
Vx
c)Vytan 6 d)—
sin 0

150.Two identical equi-convex glass lenses (i =

1.5) each of focal length ‘f" are kept in contact.
The space between the two lenses is filled with

water (u = g) The focal length of the

combination is
f 3f
a)g b)Zf
2

) 5 d)g

151.1f the focal length of objective and eye lens are
1.2 cm and 3 cm respectively and the object is
put 1.25 cm away form the objective lens and
the final image is formed at infinity. The
magnifying power of the microscope is
a) 150 b) 200
c) 250 d)400

152.The refraction of light ray takes place from air
to water, water to glass and again glass to air.
The ray emerges parallel to incident ray.
(n,, nyy, ng represent refractive index of air,

water and glass respectively). The correct
relation is

_allw
a) whg = b)whg = ally = wihg
allg
n n
wllg allg
C) anw = d) an =
allg allw

153.0ne surface of a lens is convex and the other is
concave. If the radii of curvature are r;andr,
respectively, the lens will be convex, if
a)jr; >ry b)r; =1,
ry <r, d)r; =1/r,

154.A compound microscope has two lenses. The
magnifying power of one is 5 and the
combined magnifying power is 100. The
magnifying power of the other lens is
a)10 b)20
c) 50 d) 25

155.Find the position of image from given diagram.

R C

A /! B
10 cm
je—20 cm —» /

a)-15cm b)-20 cm
c)-30 cm d)-25 cm

156.In order to obtain a real image of magnification
2 using converging lens of focal length 20 cm,
Where should an object be placed
a)50 cm b)30 cm
c)-50 cm d)-30 cm

157.A rectangular glass slab ABCD of refractive

O
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index p,, is immersed in water of refractive
index p, (1 > py). Aray of light is incident at
the surface AB of the slab as shown in figure.
The maximum value of the angle of incidence
O max Such that the ray comes out only from
the other surface CD is given by

a)sin! K&) cos (sin_:b) sin™1 (%)
H2 261

sin™! [0(1 )
) 1 d) [sm —]
- cos (sin‘1 —)] “2
%)
158.Which one of the following statements is NOT
the property of light?
a) Light has finite b) Light involves
speed transportation of
energy
c) Light can travel d) Light requires
through vacuum material medium for
propagation
159.When light is refracted into a medium from
vacuum,
a)its wavelength and b)its wavelength
frequency both increases but
increase frequency remains
unchanged
c) its wavelength d)its wavelength and
decreases but frequency both
frequency remains decrease
unchanged
160.Focal length of a convex lens will be minimum
for
a) Violet light b)Red light
c) Yellow light d) Blue light

161.The critical angle is 8 for a light going from
medium P to medium Q. I speed of light in
medium P is Vp then speed of light in medium

Qis

sin© Vp
a)— b)—

) Vp )sine
¢)Vpsin® d)Vp tan 6

162.The size of the real image produced by a
convex lens of focal length F is m times the size
of the object. The image distance from the lens
is
a)F(m—1) b)F(m + 1)

9 (m—1) 4 = Ii -

163.A monochromatic ray of light travels through
glass slab and water column. The number of
waves in glass slab of thickness 4 cm is the

same as in water column of height 5 cm. If
o .5 :
refractive index of glass is 3 then refractive

index of water is
a)1.33 b)1.30
c)1.25 d)1.10

164.The radii of curvature of the two surfaces of a
lens are 20 cm and 30 cm ; and the refractive
index of the material of the lens is 1.5 if the
lens is concave-convex, then the focal length of

the lens is
a) 24 cm b)10 cm
c)15cm d)120 cm

165.1f a ray of light in a denser medium strikes a
rarer medium at an angle of incidence i, the
angles of reflection and refraction are
respectively, r and r'. If the reflected and
refraction rays are at right angles to each
other, the critical angle for the given pair of
media is
a)sin~!(tanr) b)sin~!(tanr)

c) tan~1(sini) d)cot™!(tani)

166.A thin prism P; with angle 4° and made from
glass of refractive index 1.54 is combined with
another thin prism P, made from glass of
refractive index 1.72 to produce dispersion
without deviation. The angel of prism for P, is
a)5.33° b)3°
c)2.6° d)4°

167.To get three images of a single object the two
plane mirrors should be inclined at
a)30° b)150°
) 90° d)60°

168.To a bird in air, a fish in water appears to be at
30 cm from the surface. If refractive index of
water with respect to air is 4/3, the real
distance of bird from the surface is
a)30 cm b)50 cm
c) 40 cm d)60 cm

169.A ray of light passes through equilateral prism
such that the angle of incident is equal to angle
of emergence and each of these angles is equal

th
to G) the angle of prism. The angle of

deviation is
a) 20° b)35°
c) 40° d)30°
170.Absolute refractive indices of glass and water
are % and %’ The ratio of velocities of light in

glass and water will be
a)4:3 b)9:8
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c)8:9 d)3:4

171.A convex lens ‘A’ of focal length 20 cm and a
concave lens ‘B’ of focal length 5 cm are kept
along the same axis with the distance ‘d’
between them. If a parallel beam of light falling
on A leaves B as a parallel beam, then the
magnitude of distance d (in cm) is
a) 15 b) 25
c) 30 d)36

172.The length of the compound microscope is 14
cm .The magnifying power for relaxed eye is
25. If the focal length of eye lens is 5 cm, then
the object distance for objective lens will be
a)2.4 cm b)2.1 cm
c)1.5cm d)1.8 cm

173.Wavelength of light in vacuum is 58904, then
its wavelength in glass (n = 1.5) will be
a)9372A b) 79324
c) 75484 d)3927A

174.A convex lens of focal length %m forms a real,

inverted image twice in size of the object. The
distance of the object from the lens is
a)0.5m b)0.166 m
c)0.33m d)1m
175.When light rays are incident on a prism at an
angle of 45° , the minimum deviation is
obtained. if refractive index of the material of
prism is V2, then the angle of prism will be
a) 300 b) 750
c) 900 d) 600
176.An object is placed at a distance U from a
simple microscope of focal length f. The
angular magnification obtained depends
b)on U but not on f
d)Neither on fnoron U

a) on f but not on U

c)Jonfaswellas U
177.In compound microscope, the focal length and

aperture of the objective used is respectively

a)large and large b)large and small

c) short and large d)short and small
178.A glass slab has a critical angle of 30° When

placed in air . what will be the critical angle

when it is placed in liquid of refractive index

6/5?
a) 450 b)370
c) 530 d)600

179.A compound microscope has an objective and
eyepiece as thin lenses of focal length 1 cm and
5 cm, respectively. The distance between the
objective and the eyepiece is 20 cm. The
distance at which the object must be placed in

front of the objective, if the final image is
located at 25 cm from the eyepiece, is
numerically
a) (95/6) cm b)5 cm
c) (95/89) cm d)(25/6) cm

180.An equi-convex lens has radius of curvature ‘R’,
The refractive index of the material of the lens
when numerical value of ‘R’ and focal length ‘f’

are same is
a)1.25 b)1.75
c)2 d)1.5

181.Two thin lenses have a combined power of +9
D. When they are separated by distance of 20

. . 27
cm, then their equivalent power becomes <

D. Their individual power (in diopter) are
a)l,8 b)2,7
c)3,6 d)4,5

182.Light travels in two media A and B with
speeds1.8 x 108 ms~ ! and 2.4 x 108 ms™1,
respectively.Then, the critical angle between

them is

2 3

a)sin™! <§> b)tan~?! (Z)

2 3
c)tan~! (§) d)sin™? (Z)

183.A plano-convex lens is made of glass of
refractive index 1.5 The radius of curvature of
its convex surface is R. its focal length is
a)R/2 b)R
c)2R d)1.5R

184.A diver ata depth of 12 m in water (u = g)

sees the sky at a cone of semivertical angle

a)sin~! (f) b)tan~?! (é)
3 3
c) sin™t (E) d)90°
4
185.1n the case of spherical mirrors, the images
formed on the side of the object and images
formed on the opposite side are respectively
a) Virtual and real b) Virtual and virtual
c) Real and real d)Real and virtual
186.A plano-convex lens fits exactly into a plano-
concave lens. Their plane surfaces are parallel
to each other. If the lenses are made of
different materials of refractive indices p; and
i, and R is the radius of curvature of the
curved surface of the lenses, then focal length
of the combination is

a)

R

b) 2(uy — Hp)

2(wy + up)
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q 2R
9 (b1 — 12) )(H1 + 12)
187.An object is clearly seen through an
astronomical telescope of length 50 cm. The
focal lengths of its objective and eyepiece
respectively, can be
a)45cmand 5 cm b)—45 cmand — 5 cm
c)J45cmand —5cm d)5cmand 45 cm
188.The refractive index of material of glass is V3.
If the angle of minimum deviation is equal to
the angle of prism, the angle of prism is

V3 1
<cos 300 = - = sin60°,sin 300 = 3

= cos 60°>
a) 60° b)50°
c) 30° d)45°

189.Rainbow is the phenomenon due to
a) Combined effect of b)Reflection only
reflection, refraction
and dispersion of
light
c) Refraction only d) Dispersion only
190.A ray of light is incident on one face of an
equilateral glass prism having refractive
index v/2. It produces the emergent ray which
just grazes along the adjacent face. The value of

angle of incidence is (sin 450 = cos45° = «/ii)

1
a)sin~! (ﬁ sin 150) b)sin~*(v2 sin 30°)

c)sin~?! (% sin 450) d)sin~!(v2sin 15°)
191.To get three images of a single object, one
should have two plane mirrors at an angle of
a) 300 b)60°
c) 900 d)1500
192.When light of wavelength A is incident on an
equilateral prism Kkept in 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 A , is

V3 b)“?§
c)2 d)+2

193.The focal length of concave lens is 30 cm. To
form the image one-fifth of the size of object,
object must be kept in front of the lens on its
axis at a distance.

a)180 cm b)120 cm
c) 60 cm d)90 cm

194.The optical path of a monochromatic light is
same whether , if it goes through 4.0 cm of
glass or 4.5 cm of water . if the refractive index
of glass is 1.53, then the refractive index of the

water is
a)1.30 b)1.36
c)1.42 d)1.46

195.Two thin lenses of focal lengths 20 cm and 25
cm are placed in contact. The effective power
of the combination is
a)9D b)2D
c)3D d)7D

196.A ray of light travels from a denser medium to
a rarer medium. The reflected and the
refracted rays are perpendicular to each other.
If T and ‘r;" are the angle of reflection and
refraction respectively and ‘C’ is the critical
angle, then the angle of incidence is
a) cot™1(sinC) b)tan~1(sin C)
c¢) sin~!(tanC) d)cos™(tan C)

197.A convex lens of focal length ‘f’ is placed in
contact with a concave lens of the same focal
length. The equivalent focal length of the
combination is
a) Zero b) Infinity

of d);

198.Which of the following is correct for the image
formed by a plane mirror?

a) Always real b) Always virtual
c) Virtual and laterally d)Real and laterally
inverted inverted

199.The real image which is exactly equal to the
size of an object is to be obtained on a screen
with the help of a convex lens of focal length 15
cm. For this, what must be the distance
between the object and screen?
a)15cm b)30 cm
c)45 cm d)60 cm

200.For a prism, ‘A’ is the angle of prism, ‘¢’ is the
angle of deviation, p is the refractive index of
the material of a prism, the refractivity of the
material of a prism is
a)(p—1) b)u
)1 —p d)(u+1)

201.A double convex lens of refractive index 1.5
designed to reduce spherical aberration has
ratio of radius of curvatures R{:R, = 1: 6.Ifa
point object is kept 36 cm in front of this lens,
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it produces its real image at 18 cm. The value
of R4 and R, respectively will be
a) 10 cm, 60 cm b)5 cm, 30 cm
c)7 cm, 42 cm d)15 cm, 90 cm

202.A convex lens produces 4 times magnified
erect image. If the focal length of the lens is 20
cm, magnitude of image distance is
a)25cm b) 45 cm
c) 60 cm d)15 cm

203.How much water should be filled in a container
of height 21 cm, so that it appears half filled to
the observer when viewed from the top of the
container? (Take,p =4/ 3)
a)8 cm b)10.5 cm
c)12 cm d)14 cm

204.A biconvex lens (R; = R, = 20 cm) has focal
length equal to focal length of concave mirror.
The radius of curvature of concave mirror is R.
[. of glass lens = 1.5.
a)—20cm b)40 cm
c) 20 cm d)—40 cm

205.An object is immersed in a fluid of refractive
index ‘W’ In order that the object becomes
invisible when observed from outside, it
should
a) Behave as a perfect b)Have refractive index

reflector equal to one
c) Absorb all light Have refractive index
falling on it d)same as surrounding
fluid, that is ‘W’

206.The critical angle is maximum when light

4 3
travels from (a“w =3 atg = 5)

a) Air to water b) Glass to water

c) Glass to air d)Water to air
207.The radii of curvature of both the surfaces of a

convex lens of focal length ‘f” and focal power

‘P’ are equal. One of the surfaces is made plane

by grinding. The new focal length and focal

power of the lens is respectively

1 P
= b) 2f, -
a)3,2 )2f,

2 |P 2f 2
— — d)— —
) ’f' ’2 )3,3P

208.A symmetric double convex lens is cut in two
equal parts by a plane perpendicular to the
principal axis. If the power of the original lens
is 4D, then the power of a cut lens will be
a)2D b)3D
c)4D d)5D

209.To obtain a magnified image at distance of
distinct vision (DDV) using a simple
microscope, the object should be placed
a) Slightly beyond the b)At the principal focus
principal focus
c) Between the
principal focus and
optical centre of the
lens
210.When a ray of light is refracted from one
medium to another, then the wavelength
changes from 6000 A to 4000 A. The critical
angle for the interface will be

a)sin™! (;) b)sin~! (%)
o) (3

211.The refractive index of glass is 1.5 and that of

water is 1.33. The critical angle for a ray of
light going from glass to water is

a)sin~1(9/8) b)sin~? <§)

¢)sin™t (g) d)sin™?! (g)

212.1f p; represents refractive index when a light

d) At the distance of
distinct vision

ray goes from medium i to medium j, then the
product ,y X 3Uy X 4U3 is equal to

a) sy b) 31,
1

c)— d

) s ) 4k

213.Aray of light is incident at an angle of
incidence ‘i’ on one surface of a thin prism of
small angle ‘A’. The ray emerges normally from
the opposite surface. If the refractive index of
the material of the prism is ‘W, the angle of
incidence ‘i’ is nearly equal to

A b A
I 2n n

) ke
214.The angle made by incident ray of light with
the reflecting surface is called
a) glancing angle
c) angle of deviation  d)angle of refraction
215.A light of wavelength ‘A;" and velocity C;
travels from the first medium of refractive
index ‘Y, into the second medium of refractive
index ‘u,’. The wavelength and velocity of light
in the second medium is A,’ and C,
respectively. The refractive index of second
medium with respect to first medium is given

b)angle of incidence
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M2 7\2
- b -
a) Hq ))\1
M1 C,
- d J—
C) Mo )C1

216.A ray of light makes an angle of 10° with the
horizontal above it and strikes a plane mirror
which is inclined at an angle 6 to the
horizontal. The angle 0 for which the reflected
ray becomes vertical is
a) 500 b)80°
c) 100° d)40°

217.When lens of refractive index ‘y,’ is placed in
liquid of refractive index ‘u,’, the lens looks to
be disappeared only if

2p

)iy =My b)lh:?z
3u

YT =72 d)Zp; =y,

218.A ray of light is incident at an angle [ on one
face of prism of small angle A and emerges
normally from the other surface if p is the
refractive index of the material of the prism,
the angle of incidence is

i b)A

2

A Ap

— d)—=—
9, )5

219.For a optical arrangement shown in the figure,
find the position and nature of image.

p=1 : p=133
lcmi '
®
o) C /

f—
20 cm

l——40 cm—

a) 32 cm, inverted b) 0.6 cm, erect

d) 0.5 cm erect

220.A ray of light is incident normally on a glass
slab of thickness 5 cm and refractive index 1.6.
The time taken to travel by a ray from source
to surface of slab is same as to travel through

glass slab. The distance of source from the

c) 6 cm, inverted

surface is
a)4 cm b)8 cm
c)12 cm d)16 cm

221.Let ‘u4’ and ‘p,’ be the refractive indices of two
media. ‘v;" and ‘v, are the velocities of light in
the media respectively. Which of the following
relations is TRUE?

a) H%V1 = H%Vz b) vy = pyvy

C) MaVy = W1V Ay vi = ppvi

222.A lens of refractive index ‘p’ has focal length ‘f.
When the lens is immersed in a liquid of
refractive index 1, its focal length become ‘f;’".

Then
(=) _p(po— 1)
Ry e Y
~ po(p—Df (o —w
o = o) Do =1 G-

223.A ray of light is incident on an equilateral glass
prism placed on a horizontal table. For
minimum deviation, which of the following is

true?
o R
S
P
a) PQ is horizontal b) QR is horizontal
¢) RS is horizontal d)Either PQ or RS is

horizontal
224.A ray of light travels from air to water to glass
and again from glass to air. Refractive index of
water w.r.t. air is ‘X, glass w.r.t. water is ‘Y’ and
air w.r.t. glass is ‘Z’. Which one of the following
is correct?

a)YZ=X b)XYZ =1
A)XY=127 d)XZ=Y
225.Focal length of a convex lens will be maximum
for
a) Blue light b) Yellow light
c) Violet light d)Red light

226.In vacuum, light takes time ‘t’ to travel a
distance ‘d’ and it takes time ‘T’ to travel a
distance ‘5d’ in a denser medium. The critical
angle of the given pair of media is

a)sin™! (%) b)sin~? (?)

¢)sin~t (?) d)sin™t (%)

227.Two thin lenses of focal lengths f; and f, are in
contact and co-axial. Ti.e combination is
equivalent to a single lens of power

), +f b) Ll

a

1rr2 f, +£,
1 f; +1;
— d - -

C) 2 (fl + fz) ) flfz

228.The angle of minimum deviation produced by a
thin glass prism in air is ‘¢’. If that prism is
immersed in water, the angle of minimum
deviation will be (41 = refractive index of
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glass w.r.t. air, 4, = refractive index of water

w.r.t. air)

205 (aktg — abw) b)5 [(aug auw)
abtw (abtg + 1) abtw (aktg —

96 (abw — aug) )6[(auw aug)
abtw (abg — 1) ablw X allg

229.For convex mirrors, whatever may be the
position of the object, the image formed is
always on the

a) Opposite side, b) Opposite side, real,
virtual, erect, erect, magnified
diminished

c) Same side, virtual, d)Same side, real,
erect, diminished inverted, magnified
230.The size of the image formed by a convex lens
of focal length f’, is half the size of the object.
The distance of the object from the lens is
a)f b) 2f
c) 3f d)4f
231.What is the magnifying power of a simple
microscope of focal length 5 cm, if the image is
formed at the distance of distinct vision?
a)4 b)6
5 d)7
232.When a ray is refracted from one medium to
another, then the wavelength changes from
6000A to 4000A. The critical angle for the
interface will be

a)cos™! (%) b)sin™? (%)
s

233.When a light ray is incident on a prism at an
angle of 459, the minimum deviation is

obtained. If refractive index of material of

prism is \/_ then angle of prism will be

0 _ 0 _ 1
st—T sin 30" = cos 60
a)75° b)30°
c) 459 d)60°

234.A glass prism A deviates red and blue rays
through 10° and 12° respectively. A second
prism B deviates them through 8° and 10°
respectively. The ratio of their dispersive

powers is
7 2
Z b)=
3 )3
2 9
- d)—
91 )11

235.A plano-convex lens of curvature of 30 cm and

refractive index 1.5 produces a real image of an
object kept 90 cm from it. What is the

magnification?
a)4 b)0.5
c)1.5 d)2

236.A convex lens of focal length f is placed in
contact with a concave lens of the same length
.The equivalent focal length of the combination
is
a)f b)infinity
9 f d)zero

2

237.A particle executes linear S.H.M. along the
principal axis of convex lens of focal length 8
cm. The mean position of oscillation is at 14 cm
from the lens with amplitude 1 cm. The
amplitude of oscillating image of the particle in

nearly.
a)lcm b)3 cm
c)4 cm d)2 cm

238.A convex lens of focal length 1.0 m and a
concave lens of focal length 0.25 m are 0.75 m
apart. A parallel beam of light is incident in the
convex lens, the beam emerging after
refraction from both lenses is
a) parallel to principal b)convergent

axis

c) divergent d) None of these
239.For an angle of incidence 6 on an equilateral

prism of refractive index V3, the say refracted

is parallel to the base inside the prism . The

value of 0 is

a)30° b)45°

c) 60° d)75°

240.The optical density of turpentine is higher than
that of water while its mass-density is lower.
Figure shows a layer of turpentine floating
over water in a container. For which one of the
four rays incident on turpentine in figure, the
path shown is correct?

\\1\2\ 3\ 4\
—— Turpentine

/N YN e

a)l b) 2
c)3 d)4

241.The face PR of a prism PQR of angle 30° is
silvered. A ray is incident on face PQ at an
angle of 45° as shown in figure. The refracted
ray undergoes reflection on face PR and
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retraces its path. The refractive index of the
prism is

R

Q
a)v2 b)3/v2
)15 d)1.33

242.The brilliance of diamonds is due to
a) Dispersion of light b)Polarization of light
c) Refraction of light  d) Total internal
reflection of light
243.The refractive index of glass is 3/2 and that of
water is 4/3. The critical angle for a ray of light
going from glass to water is

a)sin™?! (;) b)sin~?! @)
c)sin™?! (g) d)sin™?! (g)

244.Refractive index of the medium is u and
wavelength is A, then which of the following
proportionality relation is correct?

1
a) o< A? b)pocx
1
C)u A d)ll‘xﬁ

245.A prism having refractive index 1.414 and
refracting angle 30° has one of the refracting
surfaces silvered. A beam of light incident on
the other refracting surface will retrace its
path, if the angle of incidence is
a)0° b)30°
c) 60° d)45°

246.Which one of the following statements is NOT
the property of light?
a) Light requires b) Light has finite speed

material medium for

propagation

c) Light can travel d) Light involves
through vacuum transportation of
energy

247.A diverging beam of light from a point source S
having divergence angle «, falls symmetrically
on a glass slab as shown in figure . The angles
of incidence of the two extreme rays are equal.
if the thickness of the glass slab is t and the
refractive index n, then the divergence angle of
the emergent beam is

]

a) zero b) x
1 1
c)sin~1— d)2sin™?! (—)
n n

248.‘Circle of least confusion’ refers to which one of

the following defects occurring in images
formed by mirrors or lenses?
a) Distortion b) Coma
c) Astigmatism d) Spherical aberration
249.Dispersive power depends upon
a) the angle of prism b)material of prism
c) deviation produced d)height of the prism
by prism
250.The radius of curvature of the curved surface
of a plano-convex lens is 20 cm. If the
refractive index of the material of the lens be
1.5,it will
a)actas a convex lens b)act as a concave lens
only for the objects for the objects that
that lie on its curved lie on its curved side
side
c)act as a convex lens d)act as a concave lens
irrespective of the lens irrespective of
side on which the side on which the
object lies object lies
251.An equi-convex lens has radius of curvature R.
The refractive index of the material of the lens
when numerical value of R and focal length F

are same is
a)1.75 b)2
c)1.25 d)1.5

252.Two beams of red and violet colours made to
pass separately through a prism (A = 60°). In
the minimum deviation position, the angle of
refraction inside the prism will be
a) greater for red b) equal but not 30° for
colour both the colours
c) greater for violet d 300 for both the
colour colours
253.A ray incident at a point as an angle of
incidence of 60° enters a glass sphere of
refractive index n = 3 and is reflected and
refracted further at the surface of the sphere.
The angle between the reflected and refracted
rays at this surface is
a)50° b)60°

Page]19



) 90° d)40°

254.The magnifying power of simple microscope is

inversely proportional to its focal length (f)
and it is maximum when image is formed at D
= Distance of distinct vision (DDV)
a) A distance less than b)Infinity
DDV
c¢) DDV d) A distance greater
than DDV

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

concave lens B of focal length 56 cm are kept
along the same axis with the distance d
between them. If a parallel beam of light falling
on A leaves B as a parallel beam ,then distance
d (in cm), will be

a) 25 b)36

c) 30 d)50

256.A light travels through water in the beaker.

The height of water column is ‘h’. Refractive
index of water is ‘u,,". If c is velocity of light in
air, the time taken by light to travel through
water will be

) h b) hc
LY he
MwC Hw
h
¢) hitye )
C

257.Glass has refractive index p with respect to air

and the critical angle for a ray of light going

from glass to air is 0 . if a ray of light is incident
from air on the glass with angle of incidence 6,
Corresponding angle of refraction is

a)sin~1(w) b)sin~! (%)

c)sin™! (%) d)sin~? G)

258.Three immiscible transparent liquids with

refractive indices 3/2, 4/3 and 6/5 are
arranged one on top of another. The depths of
the liquids are 3 ¢cm, 4 cm and 6 cm,
respectively. The apparent depth of the vessel
is

a)10 cm b)9 cm

c)8 cm d)7 cm

259.A thin prism is first placed in air and then

surrounded by water. The ratio of deviations
produced by it in two cases is (air and water)

(Refractive index atg = %, atw = g)
a)l:4 b)4:3
c)4:1 d)1:1
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1

(d)
From Snell's law,
Yisini = p,sinr

Where, refractive index of glass is p;, angle of
incidence is i, refractive index of air is p, and
angle of refraction is r.

Here, iy = v2,i =45°and p, = 1

= (V2)sin45° = (1) sinr

1
V2 (—)=sinr
D (%
= sinr =1 =sin90°
r=90°

()

Image formed is real, inverted and same in size
because object is at the centre of curvature of the
mirror.

(d)

An optical fiber essentially consists of thin
transparent flexible core of material of refractive
index ‘Y’ surrounded by flexible cover called
cladding with refractive index ‘u,’. Then y, is
slightly less than ;. This is necessary for total
internal reflection to take place.

(b)

If reflected and refracted rays are perpendicular
thentani =

1

1
Also pu = e orsinC =E=ﬁ= coti

[ i = I']

=~ C = sin"1(coti) = sin~*(cotr)

(b)

—rls |

sini = - = ————

L VRZ+h?
1
Alsosini = —
u

1 R

"M VRZ+h?

) R?
:>F =T e
- u2R% = R? + h?
#RZ(u2 — 1) = h?

h2

Area=TR?> =T

(b)

Size of image formed by a plane mirror is same as
that of the object. Hence , its magnification will be
1.

(d)

A =f; +f, butr, = 0 since is incident normally

(-1

on the second surface.

~rp=A= 300
sini
=n=—_—"
sinr
sini
sin 309

1
sini=\/§sin30°=\/§xz=

il

~i=sin"1 (%)
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10

(b)

o Real depth
Refractive index =

Apparent depth

Let the real distance of the bubble from one side
be x and the other side be y. Then the thickness of
the glass slab is (x +y)

X-1s5
5 - .

~X=75cm

y
==15
2

.'.y:3cm

~x+y=75+3=105cm

(b)
If 6 is the critical angle, then
1
ESTY:
If 8 is the angle of incidence is air and r is the
angle of refraction then
sin© 1
——=n=—"
sinr sin©
: . 2 1
~sinr =sin“d = —
n
1
~r=sin"?! (n_z)
(d)

Let the bulb is placed at point O,
AB=AC=r

If the light falls at an angle of incidence equal to
critical angle i, then only a circular area is formed
because if angle of incidence is less than the
critical angle, it will refract into air and when
angle of incidence is greater refract into air and
when angle of incidence is greater than critical
angle, then it will be reflected back in water.

) ,
' 1
] 1
-C A Bh
" ) m
W H /i
A H H
= : ~
' ) ' '
' N l '
! !
|
PR
g e
\ —
o
¥
N
(0]

The source of light is 80 cm below the surface of
water,

11

12

13

14

15

i.,e. AO=80 cm,p,, = 1.33

. . o 1
Using the formula for critical angle,sini. = —

1
sinic = m = 0.75

8.6°

S

i, =

In A OAB, tan i = ;o

= tani, = % = r = Irani. = 80tan 48.6

= r=80x 1.1345=90.7 cm

Area of circular surface of water through which
light will emerge,

A = m?

A=3.14x (90.7)% = 25865.36 cm?

A =2.6m?

(b)

X= B—a,Y = 19—W; 7= %
Ow g O,

~XYZ=1

(d)
_ \'%:) _ 1

BHa = va sin®

()

We have, sini > sinf¢

sqinaE0 1o 1 1
-~ sin45 >norﬁ>n

~n>+v2orn> 1.414

(d)

In a convex lens when the object is at 2f its image
is formed at 2f on the other side. The distance
between the object and image is 4f, which is
minimum.

If the object distance is reduced, then object is
between 2f and f and image is between 2f and
infinity. Thus the distance between object and
image will be greater. Similarly when the object is
between 2f and infinity, image is between 2f and f.
(d)

If x is the real depth from one side, then
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17

18

19

Z=15
5 - .

~x=15%x5=75cm

If y is the real depth from the other side, then

y
==15
3

~y=15X3=45cm

(d)

25°

ra = 25%rg =30% ¢ = 35% rp = 40°

Since angle of refraction is lowest in medium A,
means bending of light is highest. So the speed of
light will be least in medium A.

()

When object is placed between centre of
curvature and focus (i.e.f<u<2f), then image will
be beyond the centre of curvature real, inverted
and large in size.

o fo = 4'fe

5f, = 10

~fe=2-1,=8
So, L, and L, were used

(b)
In each case, there is a combination of two plano-

convex lenses placed close to each other. Focal

o1 1,1, .
length of combination F =3T3 Is same in all

cases, so ration of focal length in three cases is 1:

20

21

22

23

24

1:1.
(d)
Focal length of lens is independent of wavelength.
(a)
4 3
Hw 3 g = 2
9
whg = §
Aw
Hg = 5—
Aw 5400x 8 g
g = = = 4800 A
whg 9
(d)
u=1.5
R1 = R2

f=20 cm = 0.2m

el

£ R, R,
! 0.55 2
—=0. X —
0.2 R

~R=055%x2x%x02=022m=22cm

(d)

According to Snell’s law

Reflected and refracted rays are perpendicular.
Ifr’ is the angle of reflection and r is the angle of
refraction thenr + r’ = 90°

~r+i=90

=.r=90—-1i

~ sinr = sin(90 — i) = cosi
sini

n=——=tani
cosi
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26

27

28

§ = A(whg — 1)
8 _whg—1_ (g_l)

§ p—1 (15-1)

11
T 8x05 4
.8’ 8
8=

(b)
A=30%i=0°

Angle of incidence i’ on the second surface of the

prism in equal to 30°

sine
Sn300 - 1.5
sine = 1.5 X sin30°
=15%x05=0.75
. e=48.6°
We have fora prism:i+e=A+ 6
~8§=i+e—A=0+48.6—30=18.6°

(d)

According to given sitution, p; = Vi
1

C

and y, = -

From Egs. (i) and (ii), we have,

<
Mi_ v
H2 =

V2
l11_V2:}‘uV_le
— = 1V1 = K2V
M2 Vi
(a)

81 =A(n—-1),6, =A1 -1

3
_ate _3_ 0
alw % 8
3
1
S, _w-1_ 571 5_1
8 w-1 32_1 1 4
2 2
8,
.'.8 = —
274
29 (o)
Ha =y
Va
d=—
Hd
o Va \'A
similarly V;, = — and V, = —
Hd w

Velocities are inversely proportional to the
refractive indices.

2 Vg < Vg < Vy
30 (a)
1 1 1y pm—1
- = _1 —_—— ] =
g )(R1 Rz) R
1 1 1y p-—1
& _ —D—=—=—)=
g~ )(Rl Rz) “R
1 1 1 -1 pp-1
f £ f R R
1
=E[U1_1_U2+1]
:H1—ll2
R
32 (b)

According to ray diagram shown in figure

10cm

Length of mirror =% (10+170) =90 cm

33 (a)
1

Focal length of the combination,% = + fi
1 2
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34

35

36

37

1 1 1
=>-= —
F  (+40) = (-25)
200
=>F=-—cm

3

As, power, P = % = % =-15D
3

()

Consider the figure shown below

In APQR, a = 180° —90° — A
= a=90"—-A
Also, r+ a =90°
= r=90°-a=90°-90°+A
orr=A
Using Snell's law, pysini = p,sinr
1 X sini = nsinA( given, p, = n for glass
prism)
= sini = nsin A
For small angle, sini =~ i and sinA =~ A
. 1=nA

(a)
Net apparent depth is the sum of individual
apparent depth due to each layer.

1 1

d|—+—
M1 H2

()

For total internal reflection at AC face,

.. K
sini > —
Hg

i >
sinb =275

sin® = —

(a)

t=P=G-D (1)

38

When placed in liquid the power is given by

Pr= -1 ()

R; Ry
h , _H 3 _3
wereu—ul—ZXZ—4

3 1
Pl_ul_l_z_l____
P pu-1 3_1 1 °

2 2
PP=——%xP=—-=-%x25=-1.25D
(a)

0.8x10~ 14

We have, W = 1.20 + m

0.8 x 10~
400 x 400 x 10-18

orp; = 1.20 +

ory; = 1.20 + 2 or py = 1.20 + 0.05

orp; = 1.25

B

© sini. = =0.8=i.=53.13°

1.2

vl

0.8x107 1%
(500%x1079)2

—

Again, p, = 1.20 +

0.8
oru, = 1.20 + 25

or u, = 1.20 4+ 0.32

or u, = 1.232

0.81

S =T T
= i. =sin"10.81 = 54.26°
Now, sin® = 0.80or0 =53.13°

This angle is clearly greater than critical angle

corresponding to wavelength 400 nm. So, light of

400 nm wavelength undergoes total internal
reflection.
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39

40

41

42

(d)
Power of an equi-convex lens of radius R and
refractive index p is given by

p=1=0- (i)

2
=(H—1)§

Forpy=15andR=5cm

P,=(15-1) 2 —05X2—20D
1= 0.05 0.05
ForR=6cm

P,=(15-1 2 —05X2—16&m
27 )0.06_ 0.06

P, — P, = 20 — 16.66 = 3.33D

()

Refractive index of the core w.r.t. the cladding is

1 15
sinC  1.42
sinC =——
= ) (1.42)
= Slh _
St 15

(d)

Size of the image is equal to the size of the object.
Hence image distance will be equal to object
distance. Also if object distance u = 2f, Image
distance will be 2f.

cu=v=d=2f

~u+v=2d=4f

. f_d

~f=5

(b)

X=£ Y=V—W Z=E

w g Va

XYZ =

(a)

v

—= ()

-1_

“F v u

44

45

46

47

48

So1-T-1+4
F u "

~v=F(1+n)

(d)

The intermediate image formed by an objective
lens of a compound microscope is real and
magnified.

(a)

Using equation, the total apparent shift is

h @_ 1)+h @_ 1)
s = - _—
! M1 2 H2

1
ors=4|1-4|+6(1—

3

= 3.0cm

Nw| =

Thus, h=h; +h, —s=44+6—-3=7.0cm

(b)

When convergent beam incident on a pane
mirror, then mirror forms real image, for a virtual
object.

Plane mirror
.....::.0

" Virtual
object

(a)
Angle of minimum deviation in prism,

A
Sm=(-DA=Q-DCr) (-r=5)

=(1.5-1)(2r)=0.5% 2r=r

(b)
Note that image formation by a mirror does not
depend on the medium. As, P is at a height h
above the mirror, image of P will be at a depth h
below the mirror. if d is depth of liquid in the
tank, apparent depth of P,

_d—h

X —
o

-~ Apparent distance between P and its image
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49

50

51

52

53

d+h d-h 2h
:XZ—Xlz—u — 0 =

()
We have, § =i; +i, — A

4‘50 = (11 + 12) - 60<>
o i1 + iz = 1050

and i; —i, = 20°

On solving Egs. (i) and (ii), we geti; = 62.5° and
iz = 42.50

From the figure A =r

sinr sini i
n= —_— = - —_— —
sinr sinA A

(Angles are small)
~1=An

(0
Magnifying power

If f, is doubled, the magnifying power will
become m/2

(b)
Given, A = 60° and 6,, = 30°

. (A+8n,
s (232
=~ Refractive index of prism, p = —
sin;
sin45°
= = 2
sin 30° V2

Hence, p shou:ld be greater than equal to /2 for
Om = 30°.

54

55

56

57

58

(@)
For normal eye, the least distance of distinct
vision is equal to 25 cm i.e. 0.25 m.

(d)

We know that, refractive index of crystal w.r.t. oil,

Mo speed of lightin oil

Heo = Lo  speed of light in crystal

where, 11, = absolute refractive index of crystal
w.r.t. vacuum

and uy = absolute refractive index of oil w.r.t.
vacuum.

168 7

12 5

speed in oil

co speed in crystal
Fractional change in velocity,

when light travel from oil to crystal
_ speedincrystal 5

speedinoil 7

(@)
Vi Vo V5

2H1X3H2X4H3=V_2XV_3XV_4=1H4

(9

d=2mm=2x10"3m

_3><108

TE =2x108m/s

d 2x1073

T v 2x108

(b)

Fish is observer and bird is object.

=10"1s

B

Apparent distance between F and B at some
instant will be

Page |28



59

60

61

62

63

(b)
Angle i at both focus will be 45°.
For TIR to take place,

i > 0¢or sini > sin ¢

1 1
o —>—orp>+2
V2 o

()

On immersing a mirror in water, focal length of
the mirror remains unchanged as medium does
not affect the focal length of a mirror.

(9
From a concave lens, image is always smaller in
size Thus, m<1

(9

tg=4cm
tw = 5cm

Ugtg = Hwlw

Ha Vg 27x10° 3
g TV, 1.8x108 2

~sinC =

wl N

2
C=si -1_
or Sin 3

64 (c)
sini_ sini

= sinr  sin(i — 8)

1 sin(1—8) sinicosd — cosisind

71 sini sini

= cos 6 — sin§ coti

65 (a)
Distance from the surface of water,

4
h=uh=§><18=24m

66 (c)
When an object is placed at 2f from a convex lens,
its image is formed at 2f on the other side.

~2f=20cm
= f=10cm

When the object is moved 5 cm towards the lens
its distance from the lens becomes 15 cm.

~u=-15cm,f=10cm

== v=30cm
Hence image moves 10 cm away from the lens.

67 (b)
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69

70

72

Here, XY is a plane reflecting surface, OA and AB
are the incident and reflected rays,

i = angle of incidence

and r = angle of reflection.
As, AB 1L OA

~1+r=90°

Also, according to laws of reflection,

r=i
~i+1=900°
= 2i =900

0
zl:%:z}so

(b)

Refractive index of glass with respect to water,
_alg _3/2_9

whe = 0, T 437 8

(d)

Focal length in air is given by

%: (ng—1) (Ril—Riz) (1)

Focal length in liquid is given by

=@ -D (e -a) ~@
g = R, R,
b ,_ng_SXS_S
weren—nf—2 5=
Dividing Eq. (1) and (2),

1
f—:ng_1=5_1:i=_3
f n-1 3_41 =L

6 6
~f' = -=3f

=—-3X15=—-45cm

(a)
It acts as a plane sheet of glass then its focal
power is zero. For biconvex lens,

ot == (B ) (L4 1) <
ocal power = — = |—— —+— =
f Hm R; R;

73

74

75

76

77

—1=0
Hm

“ Hg = Um

(a)

Here, n= 1.5, as per sign convention followed

Ry =+20cmand R, = —20 cm

si=@-1 (-2

R Rp

1 1
=@5-1 [(+20) - (—20)]

0.5 x 2 = !
7200 20
= =420 cm

Incident rays travelling parallel to the axis of lens
will converge at its second principal focus, hence
L=+ 20 cm

(b)

1_ 1(1 1)_ 1(1 1)
¥—(n— ) R_1_R_2 =(n-1) R _R
! o ass5-1 (2)

20~ DR

'1—055><2

..%— . E
~R=20%0.55%x2=22cm

(b)

For small angled prism §,, = (u — 1)A
=pA—A

Againi+e=A+ 6,

Heree =0
fi=A+8,=A+pA—-A=pA

(b)

Focal length of a lens is given by

- ) (-
f 51 R; R;

1
Ifuz—ulthen?=00rf=oo
(b)

Angular magnification by a compound microscope
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78

79

80

81

82

is given by
M= moMe

Where m, = magnification by objective and M, =
angular magnification by eyepiece

D 25
Mi=1+-=1+2=145=6
f, 2
— M =24
Mo_24_,
MM 6
(b)

- Power of the lens=——
Focal length

Focal length of combination of convex and

. . 1 1 1
concave lenses is given by ot
1 2

Where, f; and f; be the focal lengths of convex and
concave lenses, respectively.

1 1 1
Now, = = —
"F 04 + (-0.25)

1

1
Power,P=-15D (P =3)
(b)
For occurring total internal reflection, ray travels
from denser medium to rarer medium and i > i..

(a)
ff 15 05 05x116
24 15 4 15 4 034
2 1.16
8
A 1 116 12x1.16 10,94
=24 X=X = = 40.
1 27034 034 cm
(a)

Deviation of any in prism is given by
d=i+e—A
So,e=8+A-1=30+30°-600= 00

So, emergent ray will be perpendicular to face or
emergent ray will make an angle of 900 with the
face through which it emerges.

(0

83

84

85

iy . n A
Critical angle, sin C=—% = =
1

Az
. 3500 1
=sin C=—— ==
7000 2
=~ C=30°
(a)

Rays will converge to the focal point of the lens.

Hence L =F.
u=15R=20cm,f=?

R; =20cm,R, = —20 cm

F= G- (o)

R; Ry
1_(15 1)(1 1)
£ 20 —20
—05><2—1
U720 20
f=20cm
(b)

Given, AC=60 m and <BCB = 90°

1B

’,’ 45°

. %
)4 A
i
From the figure,
< BCB
=~ Angle, < BCA = = 459

o_h
We have, tan 45 =C

= AC=h and AB=AC=60 m

)

d
From the figure, AB = — = ——
cosi
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86

87

88

cosr

wd ==d=+v2cosr-d ..(i)

cosi

. sini 1
Further, sinr = e ==

_ 1 2pz-1
Hence, cosr—\/l 22 = van

Substituting in Eq. (i), we get

J2uz -1

d=—-d
i
(@)
For combination of one convex and one concave
lens,

1 1 1 f, f.
po 12

F hL §,  h-f

iff; > f,, then F will be negative.

(a)
fw _ (avg—1)
fa (W“g - 1)

fy (15-1) 05

:E_(l%_l)_o.nx

1.33

50 50
= fw:ﬁxfa:ﬁx8x1.33z32cm
(a)
From the Snell's law p;sini; = p, sini,
_1b
@2 I
R §
i Q2
By i 2
Yy
M1 . Hox

“VaZ+b?Z | [«Z4p2

( _ height
S Sl _—
hypotenuse

( ~=ai + bj and

I'B=u+j are unit vectors

Vaz+b2 = a2+ p2=1

S ha = Py X

89 (b)

From Snell's law, p sin [ = constant

My SINX = psini

~sinx = Lsini
Mg

90 (a)

Let x be the real depth when the apparent depth is

10 cm.

.'.IJZE

Lety be the real depth when the apparent depth

is 6 cm.

Alsox+y =24

Dyty=24
..3y y_
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92

93

94

95

96

97

(d)
For no deviation, A; (1; — 1) = A,(u, — 1)

~4(1.48—1) = A,(1.64 — 1)
# 4% 048 = A, X 0.64

4% 0.48 . 3 20
== X ==
2 0.64 4

(o)
" sinr  sinr
= 2cosr

sini sin2r 2sinrcosr

sinr

n _40
5 COST == Orr = CoS™ =
2 2

i=2r=2cos "=

2
(d)
. _3A
i=ze= 2
i+te=A+6

d=i+te—A=2i—A

_3A A A 300

= =5=

(d)

For a light ray to undergo total internal reflection,
light must travel from denser to rarer medium

andi>i.

(9

Magnifying power of a telescope

fo
fe

(a)
j>’<;
f; 2",

The convex lens will form image at its focus, i.e. at
a distance f, from it. If this image falls on the
centre of curvature of the concave mirror, the
rays falling on it will be normal to the mirror and
retrace their path.

98

99

100

101

102

Hence,d = 2f; +f,

(d)
. (A+8m
L. . sm(—)
Refractive index of prism, g = ——4—=
sin(—)

Substituting A = §,, and p = 1.5,

15 = sinA
. sin(%)
1.5 A
—cos2
0.75 = A
. —cos2
We get A = 82°.
()
_osini i
u_sinr_rl

If angles are small
A= rq AP r, =19

Since r, = 0 since the ray emerges normally.

i

o e 1 — A

W=gori=p
(d)
Focal length of the combination,
1 1 1 1 1
P a + g = %0 + (_20): F=-30 cm
(@)

. 1
We have,sinf, = m

1
sin300

LU= =2

8
The velocity of light, V:L—(J:. _ 3-0>;10

=1.5x 108 m/s
(a)
f;, 2
f, 3
2
fi=3f
1 1 1 f-f; 1
f f f, ff, 30
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)l

2 1
flfz = 30(f2 - fl) =30 (fz _§f2> =30 X §f2
= 10f2

.'.f1=10
3 3
f2 :Eﬁ:EXlO:lSCm

For concave lens focal length is negative.

(b)

The lens maker's formula is given as — = (Wpeq —
1 1

1) (R—1 + R—Z)

Where, f=focal length of lens, R; =

radius of first curved part and R, =
radius of second curved part.

103

As, for equi-convex lens,R; = R, = R(say)
1 2 .
So, rin (Mreal — 1) R ®

Now ,if lens is cut along the line perpendicular to
the principal axis as shown in the figure

The new cut part of the lens has R; = Rand R, =
oo Again by using the lens maker's formula, focal
length of the new part of the lens,

% = (Hrear — 1) [% B (_ éﬂ

1 1
= ? = (l*lreal -1 [ﬁ]
So, from Egs. (i) and (ii), we get f' = 2f

104 (a)

XV YEZ2 =

~XYZ=1

105

106

107

108

(a)

ForaprismA =r; + 1,

Herer, =0
LA = rq
o sini i i
Refractive index n = — =_—=_
sinry r; A
s 1= An
(b)

The magnifying power of the simple microscope is
given by

The focal length of red light is greater than that of
blue light. Hence the magnifying power decreases.

(b)

Magnification,
1

m="7

(Since the image is real and inverted, it is taken as
negative)

(9
We have, pg sin 0. = p; sin90°

or K sinf, =1
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When water is poured,
Wy Sinr = g sin 6,

or [y, sinr =1

Again, p, sin@ = p,, sinr
oru,sinf =1

or sinf =1

or9 =90°

109 (b)
The condition for achromatism is

(1)1P1 + (1)2P2 =0

w1 P = —w,P,
(O] P,

=S5 —— = -
)} P

NOW, Pl + PZ =2D

or5+P,=2o0rP, =-3D

® -3 3, :
. — = —— = =(in magnitude)
Wy 5 5

110 (c)
f,

Magnifying power m = f_o
e

If f, is doubled, the magnifying power will
become m/2

111 (a)
If C is the critical angle then

nC =
Sin —15

1
K =sin~l(—) = 41. 0
¢ = (1.5) 8

ForaprismA=r; + 1,
For normal incidencei = 0
~r;=0

~T, =A=60°

r, is the angle of incidence on the second surface
of the prism.

Sincer, > C, the ray will undergo total internal

reflection at the second surface.

112 (d)
Under minimum deviation I = e = 309, So angle
between emergent ray and second refracting
surface is 900-300=609.

113 (a)
As,A+8=i+e=> 30°+30°=60°+e

Angle of emergence, e = 60° — 60° =
r, =A=30°

. . sini sin 60°
~ Refractive index, p = — = =
sinr sin 30°

=+/3 =1.732

114 (d)

Given,I =e=

ASlw

A=>x60°=45
In the position of minimum deviation, 2i = A + &,
ord,, =2i—A=2x45%-60°=30°

115 (d)

1w
We have, 6 == X — rad
27 180

diameter ofimage __

As, =0

focal length

: : 1 m _15
or diameter of image==- X — X — X 100 cm =

271807 2
6.55 cm

116 (d)
Deviation by a plane mirror,

§=180°-20= 180°—60° = 120°

118 (c)
In the first case 0 is the critical angle
Hence
1
sinf = —
H
sin @
In the second case—— =
sinr
i sin 6
sinr =
_ 1
sinr = P
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119

120

121

123

(©
If wavelength in air are 480 nm and 672 nm, then
wavelengths in a medium of refractive index 1.6

will be

480 = 300 d
E = nm an

672 _,
16 40nm

(b)

. . sini
Refractive index, u =

sinA/2

sini . o
—5- or 2 x sin30° = sini
sin(°%-)

=2 =

1 . . . .
or\/fxg=sm1zsm1= = sin45% =i = 45°

sl -

(b)

When final image is formed at D = 25 cm from

. L . 1
eye.in this situation, v= -D from lens formula, _—
1 1

u_  f
1 1 1

We have >

. D D
ie—=1+-
u f

o _D_ D
So, magnifying power = H_(l + f)

(b)
We know that,

velocity of light in vacuum

= velocity of light in water

4 3 x 1010

3 velocity of light in water

Velocity of light in water = 2.25 x 101°cms™1
500100

W =222 X% 10_6 S

Time taken =

Equivalent optical path = p X Distance travelled
in water

4
X 500 = 666.64 m

3

124 (d)

Theory question

125 (d)

126

127

128

We have, P= (- 1) (Ri1 —
25 G- 1) 2)
RV R, R,
~(5- 1) =)

~P=-1.25D

(d)

Size of the image is equal to the size of the object.
Hence image distance will be equal to object
distance. Also if object distance u = 2f, Image
distance will be 2f.

)
R

su=v=d=2f

su+v=2d=4f

wf==
2

(b)
Magnification by objective is given by

m__
Up

For objective lens we have

1 1 1
Tve uy fo
Multiplying by uy we get
Up Up
— 1=
Vo f
Y _ U _fotu
Vo fo fo
vo Ty
ug  fo + ug
(<)
e =15=7
4
|J.W=1.33=§
be 3 3 9
=—=—x_=_
e, 24 8
C 1 8
sinC=——=—
whg 9
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8
s C =si -1 (—)
sSin 9

129 (c)
When final image is formed at D. D. V. from eye,
the magnifying power of a simple microscope

. D
151+?

130 (d)
Minimum distance = 2f + 2f = 4f

131 (a)
The image is real and hence inverted.

v v
s —=-—-noru=—-
u n

By lens equation,

.1+n_1

\
~v=f(1+n)

133 (a)
Refractive index of the medium,

c c 3 x 108
u_

v nA 4x10"%x5x%x1077 >

134 (b)
Angle of deviation of the light ray produced by
prism is
LA(p—1)...(0)
where, § = angie of deviation,
A = angle of prism
and p = refractive index of the prism.
Given,A=3°86§ =1°and =?
Substituting the given values in Eq. (i), we get

1=3u-1)
—4—133
IJ'_3_ "

Hence, the refractive index of the prism is 1.33.

135 ()
Since 0 is critical angle from glass to air, the
refractive index of glass is

136

137

140

141

_ 1
n_sine

When ray is incident at an angle 0 in air, we have

_sine_ 1
" sinr  sin®
(o)

n 5 3 5
8Ty _Z
n, 3 4 4
?\g ng 5

Aw D, 4

~X=5cm

(9

In compound microscope the intermediate image
(image formed by objective lens) is real, inverted
and magnified.

Under minimum deviation conditioni; =i, = e
~e=30°

.. emergent ray makes an angle of 60° with the
surface.

(b)
1 1 1

1
For objective lens,— = — — —or— =
] fo VO uO 4

1 1
V, (=45)

= |Vy] =36 cm

. Magnifying power, |M| = % (1 + fE) —
0 e

%(1 + %‘*):32

)

As we know,

number of waves in glass slab=number of waves
in water colum

Ivlg'hg= UW'hw
where, p; = refractive index of glass,

U, = refractive index of water column,
hg = thickness of slab.
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and h,, = height of water column.
Given, pg = 1.5,hy = 6 cm,h,, = 7 cm
_ug-hg_1.5X6

" h, 7

= Hw
9

142 (a)
Refractive index of M; with respect to M, will be
2x10% 4
2H1 =

T15x108 3
L4 3
“Sinc 30TMR T

143 (c)

Refractive index of the material,

sini  sin60°
= _

= =———=+3=1.732
sinr sin60° V3

144 ()
From the figure in AABC, 45° + 90° + 2 &= 180°

= or x =22.5°
< OBA = 90%°—x= 67.5
InA AB, 8 +45° + 67.5 = 180° =2 0 = 67.5°

145 (b)
apparent depth, h = % 4L, d d_
1

K2 M1 M2
1 1
d(=+-)
M1 M2

146 (c)
The magnifying power

If f, is doubled, the magnifying power becomes

half.

147 (a)

. | -1 (1
Critical angle, sin C_u = C =sin (u)

As p decreases with increase in A, yellow, orange,
red have higher wavelength than green, So p will
be less for these rays, and So critical angle for
these rays will be high, hence if green is just total
internally reflected, then yellow, orange and red
rays will emerge out.

148 (a)

1
Power of atens P = i

For two lenses in contact

For convex lens power is positive and for concave
lens power is negative.

~ P will be negative if P, > P, orf, < f; orf; > f,

149 (d)
The critical angle is that angle on incidence in the
denser medium for which the angle of refraction
in rarer medium is 909, i.e.
sin 0 _hy Hy

=—=>=sinf =—
sin90°  py Ky

where, u = refractive index of medium.

speed of light in vacuum c
Also, u = P & =-

speed of light in medium \%

From Egs. (i) and (ii), we get

. C VX VX
sinf=—x—=—
vy € vy

VX
= =
Yy T Sine
Thus, the speed of light in medium y is sivri(e'

150 (b)
For glass lenses:

== (z+7)

2
R R

==(15-1)
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151

152

153

A concave water lens is formed between the two
lenses. For water lens

1_( 1)( 1 1)_ (4 1))(2
£,  ‘Hw R R” 3 R
2

3R

122

T 3R 3f

Hence three lenses are in contacts their
equivalent focal length is given by

1_1+1+1_1+1 2
f7f f f, f f 3f
__4
T 3f
=f = 3
T4
(b)

When final image is formed at infinity, then
magnifying

Vo ., D
power, Mw__;xfe
1 1 1
Froma—v—o—u—o

1 1 1
3 —_— e —

+1.2 v, (=1.25)

= vg =30cm

ML = 30 ><25_200
Ml = 125X 5 =
(d)
N3
1l = n_1
allg
n, =
b anw
()
As,% =({m-1) (% - é) (Iens maker formula)

For lens to be convex,(i — i) >0

Iy I

1 1
or—>—orry <r,
Iy I

154 (b)
Magnifying power, m = m; X m,
100 =5 X m,
= m, = 20
155 (c)
Applying % - % = %, We have
3—‘/,2 - (—%0) = ;_12/301‘ V=-30cm
156 (d)

157

For real image from converging lens,
m=-2

. f f 20
~ Magnification m=—= 2 = — =
f+u u+f u+20

=>u=-30cm

(a)

The ray comes out from CD, means rays after
refraction from AB get, total internal reflected at

AD

1

i N

B @

. sina
ccordin oonell s law, — = ———
According to Snell's law, 2 max
Uy sinry

= Opax = Sin~! [ﬁ sin rl]...(i)
M2
Also, r; + 1, =90°

= r1,=90"-r,=90"-C

1
= r; =90° —sin™? (ﬁ)
1

= r; = 90° —sin™? (E)(n)

Then, from Egs.(i) and (ii), we get

. M1\ . . _1 H2
Oy = SN L [(—) sin (90" —sin~t —)]
max H2 M1

| () eos (s 2]
= sin — ) cos|sint—
M2 M1
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159 (c)

161

162

163

When light is refracted into a medium from
vacuum, its wavelength decreases but frequency
remains unchanged.

(b)

Light is going from medium P (denser) to medium
Q (rarer). Hence refractive index of denser
medium.

(b)

For a lens we have

1

1
v u F
u is negative, v and F are positive.

1 1

v —u

—_
Sl M= "=

~V=F( +m)

()

If the number of waves is N, then we wavelength

. .5 , .4
in water is - cm and wavelength in glass is ~ om.

5
)\W:Ni)\g=_
A 5
g =7—=7
Mg 5
Hw 4

. 4
. |*lw=§|1g=

TN
w| Ul
wl

X

164 (d)
The focal length of the lens,

(o)

77050 (55 5)

=>% — 05 (30—20)

600
1_1_ 10 1
or—==X—=—
f 27 600 120

The focal length, f = 120 cm

165 (b)
We know that% =—

sini

sinr

Butr4+r= 90%0orr= 90°—r

sinr =sin(90° —r) = cos r

orsinr=cosi

1 sini 1 .
== - Or — = tanli
pu  cosi u

orsinic = tani = tanr

The critical angle for pair of media,

ic = sin"!(tanr)

166 (b)

=1.33

For thin prism the angle of deviation § = A(n — 1)

=~ 8; = &, for no deviation
~Aj(ng —1) =A,(n; — 1)
4(1.54—-1) = A,(1.72-1)

~4x054=A,x%x0.72

A _4><O.54_ 0

27 072
167 (c)

N_360° )

)

.3_360 )

£3==
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168

169

170

171

172

(360, o360,
o 5 =40rQ = 2 =
()

Real depth (R)

= Apparant depth (A)

4
§><30:40cm

.'.R:I,LA:

(d)

For a prism we have

ite=A+6
. . 3
Given:i = e=ZA,A= 60°

ni=e =450
~0=i+e—A
=450 4+ 45° _ 600 = 30°

(9

C 1
AS'H=;='V°<;

Vi B

\'F M1

= Ratio of velocities of light,

Ve _Hw _4/3_8

Vo Mg 3/2 9
(a)
d: fl _fz,

By using formula,

1 1 d

N 1
f, f, ff, F

For emergent beam to be parallel
P=0andF = o
1 1 d
“20 5 20x5 "
3 d

20 100

~d=15cm

(d)
As, Ly = vy + 1y

$14=V0+5

= vo=9cm

Magnifying power of microscope for relaxed eye,

vy D
BT
25 9 25
Ty, 5
9 25
= 25=—X—
Ug 5
_9><25_9 —18
oruo—m—gcm— .0 CIn
173 (d)

Given, wavelength in vacuum = 5890 A

In a medium of refractive index pu = 1.5,the

wavelength of light decreases to A= % = 39
3927A
174 (a)
1

As,m=L=—2= - -2 _2u=1

f+u §+u 3 3

2u = ! + 2 1

or—2u=g+z=

1
orju| = Em = 0.5m

175 (d)
Refractive index of prism,

A+8m

sin A+8
p=—Fp—> [=450=—2=
sin=
2
sin45°
So,— = =+V2

sin(g)
Thus,% = sin% =A=60°

176 (a)
Angular magnification of simple microscope,
when final image is formed at infinity, is given of

D
M=%

Hence, angular magnification obtained depends
on f but not on u.

177 (b)
Compound microscope, the and aperture of the
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178

179

181

objective should be large and small, respectively.

(b)
Refractive index of glass,
Mg = Sin300 ~

. 6/5 3
Now, sinf; = % =z

~0c=37°
(©
For the eyepiece,
Ve =—25cm,f, =5cm
11 1
or u. 25
1 -1-5
or—=———
Ue 25
25
orue = ——
25
Now,ue = L — |ue| = 20 3
_120-125 95
= c cm = cm
1011
Now, 9; “n=1
1 6
Oruo "~ 95
95
Orlp = — 25 om
95
U] = 55 cm
(d)
7= =)
= W=-Dig
= 6-0(g)
r=W-Dig
H—1=5
_3_ 1.5
IJ' - 2 - -
(0

Given, P; + P, = 9...(1)

WehaVe,P = Pl +P2 _dP1P2

27 20
= —= 9 ——X P1P2
5 100

(P, —P)? = (P, + P,)? — 4P, P,

= PZ — P1 = 3...(ii)

On solving Egs. (i) and (ii), we get P, = 3 and P, =

6

(d)
We have,

. _1(V . _q (1.8x108 . _1(3
C=sin™? (—1) = sin™? ( 8) = sin™? (—)
va 2.4x10 4

)

Focal length of plano - convex lens;

182

183

R R

= i~ as-n"

2R

184 (c)

We can represent this diagrammatically as

Thus, we see that, C=sin™?! (ﬁ) =sin~! (E)

4
185 (d)
Theory question
186 (c)
The focal length of combination of two lenses,
1 1 1
F f f,

e

pr=u-D(2+n)+ e -D(%-2)

_h~ 1 Mo
R R
Sl g R
H1—H2
187 (a)

1 = fy + fe; fp and f, are positive
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f
Magnifying power = f_o >1

e

188 (a)
For a prism we have

. A+6
sin (2222)

a sin (%)

8y =Aandp=+3

. A A
sin A 2 sin—cos>
(A A
sin (- sin—

2 2

A
=3 = 2COSE

~3=

A V3
--COSZ— )

A

o — = 300
2

~ A =600

189 (a)
Theory question

190 (d)
The emergent ray just grazes the second face.

Hence, angle of emergence e = 90°

sine sin90°

ll=sinr2_ sinr,
1 ) 1
N, 20r51nr2—ﬁ
.1, = 459;

A=ri+r1,

“r;=A-r1,=60—45=15°

~ sini = psinr; = V2 sin 15°
~1i=sin"1(v2sin15°)

191 (¢)
As number of images, n = 3

360

So, no—=— 1
360
~ 0 =909

192 (a)
Refractive index for prism,

. (A+8, . 60°+60°
sin > sin

z )(-.'A=8m)=\/§

H=""7a =~ . [60°
sm(z) Sm(z)
193 (b)
1
f=-30cmm==-=-—
5 u
iy= 2
-V—5
1
v u f
.5 4 1
“u u =30
_4_ 1
“u 30
~su=-30x4=-120cm
194 (b)

As optical paths are equal, hence

Refractive index of the water,
n,, =1.53x :—'(5)=1.36

195 (a)
We have, the effective power given by

Per =P + P,

Also we know, P=%

1 1 1 1
Hence,Peff—a+g—ﬁ+ﬁ—5+4—9D

196 (b)
Since reflected and refracted rays are
perpendicular to each other.

r+r; =90°
w1 =900 —r

Refractive index of the denser medium
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_sinr;  sin(90° —r)  cosr 202 (c)

sinr sinr sinr Magnification
\%
— =4=—
= cotr m u
LV =4u
Also,u = \
S0t sinC
_1
L ——=cotr v u f
sin
1 1 1
1 =
orsinC = —— =tanr = tani 4u u 20
cotr
1—4_ 1
~i=tan"!(sinC) w20
197 (b) ' _i_i
1_1 1, " Tau 20
F f f
u=-15cm
F=o
v =—60cm
198 (b)

Image formed by a plane mirror is always virtual. 203 (d)

According to the question,% = % =10.5cm
199 (b)
Keep the object at a distance 2f from the lens.
201 () >
R, 1 %
u=15—=—-,u=-36cm,v=18cm
R, 6 h
1 1 1
f v u %
_L 1 Height, h=10.5X = = h = 14
18 36 ~ Height, h= .><§=> = cm
1 N 1 204 (d)
18 36 1 (1 1)
—=n-1)(—-—
f R, R,
1
12 n=15R; =20cm,R, = —20cm
~f=12cm ~f=20cm
1 1 1 . _ . .
Also,— = (p—1) <_ + _) For a concave mirror, R = 2fand it is negative.
f R; R,
1 1 ~R=—-40cm
=15—1(—--—0
( )Ih+6&
206 (b)
1
f—==05%X— inc=—
12 oR, sinc "
~ Ry =7cm _f _§ = Hy/ _2
alJ‘W - 3ra|'1g - Z’Wl'lg - aug al’lW - 8
-'-R2=6R1=6X7
Critical angle will be maximum when refractive
=42 cm index of the denser medium w.r.t. the rarer
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medium is minimum.

9
whg = 3 is minimum

207 (b)

1 1 1y 2
p—;—(u—1)<§+§)—(u—1)§

= 5= - Dy
p_f/_l’l R

gandf’ = 2f

~p

208 (a)

Biconvex lens is cut perpendicularly to the
principal axis, it will become a plano - convex lens.

Focal length of biconvex lens,

(n—1)(Ri1—Ri2)

f_
1

2
==(-1z (R =RR; = —R)

R .
f= 2D ..(1)

For plano- convex lens,

F=0-E-3)
R

RECE)

On comparing Egs. (i) and (ii), we see the focal

length become double.
1

As power of lens, P « ———
Focal length

Hence, power will become half.

New power=§= 2D
210 (a)
vy VA 6000 3
h= TV, 4000 2
2
o= )
sin™" {3
211 (d)

3 8, = sin90° :
— = X —
) SIn 9. sin 3

2 8
. _3_
smec—g—a
2
.. (8
~ B, = sin 1(5)
212 (c)
M1 M2 M3 g
Uy X 3ly X 43 = — X —X—=-—= 4
2EL T 32 AT M2 M3 Ha U4 -
B 1
1Hg
213 (c)
_sini_i
u_sinr_rl

If angles are small.
A=ri+r,=n
Since r, = 0 since the ray emerges normally.

i
--M—KOFI—HA

214 (a)
The angle made by incident ray of light with the
reflecting surface is called glancing angle, angle

216 (d)
From figure, we see that

0 +6 +10° =90°

Vertical reflected ray

vertical reflected ray

incident ray

o

Horizontal line

Plane mirror
=20 +10=90
= 20 =80
=0 =40°
218 (b)
The path followed by ray of light is shown in
figure
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As, the ray emerges normally from other surface.
So angle of emergence is zero. The angle of
deviation i.e. between incident and emergent ray
isd=({+e)—A=i—A(re=0)..()

Also, for minimum deviation, 6 = (n— 1)A
From Egs. (i) and (ii), we get
i—-A=(-DA=>i=(E-1DA+A=pA

...(ii)

219 (b)

According to Cartesian sign convention,
u=-40cm,R=-20cm
Given, u; = 1 and p, = 1.33

Applying equation for refraction through
spherical surface, we get

M2 H1=H2—

v u R

M1

1.33 1 133-1
vV (—40)  -20

After solving v=-32 cm

. . h \
Magnification, m=-% = e
hy HaUu
Jhy 132
"1 7 1.33(-40)

orh, = 0.6 cm

The positive sign shows that the image is erect.

220 (b)

Time taken by light to cross the glass slab,

Distance

t=
Speed of light in glass slab

_5x 1072

- s=2.67x10"105
RX 108

In same time, distance travelled by light in air

=cxXxt=3%x10%8x2.67x%x10710

221

222

223

224

225

=802%x10"2m~8cm

(b)

C
1 = V_1

c
o = g
“ UV = HaVp
(c)
1 1 1 .
I (H—1)<R—1—R—2> (1)
1 At 1 1 N
g = (I,L_O - 1) (R_l - R—2> (ll)

Dividing Eq. (i) by Eq. (ii)

fo_ W=D p@-1
foo/me—1 (n—po)
Df = Ho(n—D)f

O (—po)
(b)

In minimum deviation position, refracted ray
inside an isosceles prism is parallel to the base of
the prism. Hence, ray QR should be parallel to the
base of prism, i. e. horizontal.

o
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0 = sin~(1/p) = sin~?! (g)

T
227 (d)
Focal length of the combination, 11,1
Ff  f
_ faf
=F= f,+f,
_1_f1+f
Power of lens, P = P h
228 (b)
§=@-1)
“ Sair = alg — 1

Swater = whg — 1

. Swater _ whg — 1

Sair - alg — 1
alg _ 4

— ablw
allg —1

_ a”g — abw
a“w(a“g - 1)

230 (c)

For a convex lens the diminished image will be

real and inverted.

Hence magnification,

_ 1
m=-3
_ _u
—uorv— >
1 1_1
Wev u f
2 1_1
u u f
3_1
u f
u=—3f
231 (b)
D 25
M.P.=14—==1+—=14+5=6
f 5
232 ()

1 A 1
As 1= sk

sinC V5% Ay sinC

6000 1

4000  sinC

= Critical angle,C = sin™! (g)

233 (d)

A+ 6m
i= 5 = 450

sin 45°
sinA

V2

N

cese

—San—Sln

N| =

A
o —=30°
2

~A=60°

234 (d)
8y—=Sr  _ 8+

8y
5, 2

Dispersive power w =

12-10 2
11 11

For prism: wy =

) 10-8 2
For prism B: wg = 5~ 9

'(I)A_g

Twg 11

235 (d)
11 1 1 1
We have,- — =ikt (1.5-1) (%) ==

<~ v=180cm
180
236 (b)

Given focal length of convex lens,f;=f and focal
length of concave lens, f; = -f.

The local length of combination, when two lenses

. o 11,1
are in contact is given by - ==+ —... (i)
f f; f
Substituting given value in eq. (i), we get
11
:>——?—?—0:>f—00

Hence, the equivalent focal length of the
combination is infinity.

237 (d)
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238

239

240

When particle is at mean position

u=-—14cm,f = 8cm

1 1_1

‘v u f

1 1 1

v —14 8

1_1 1_ 6

v 8 14 14x8
14 x 8

vV = 3 =19 cm

When the particle is at one extreme position u =
—15cm

11 1

v —-15 8

1 1 1 7

v/’ 8 15 15x8
15x 8

v = 7 =17 cm

Amplitude of oscillating image is nearly (19 - 17)
=2cm.

(a)
. . 1 1 d
Power of combination =—+ — — —
fi  f,  fify
1 1 0.75
=t (—0.25) T (W(~0.25)
=1-44+3=-3+3=0

Since, power of the system is zero, therefore the
incident parallel beam of light will remain parallel
after emerging from the system.

()

As from figurer; = 90° — 60° = 30°
. __ sin® .o~ _ V3 N0
#V3=——5=sind == 0 =60

(b)

Here, light ray goes from (optically) rarer medium

241

243

244

245

air to optically denser medium turpentine, then it
bends towards the normal i.e.r; > r;, whereas
when it goes from to optically denser medium
turpentine to rarer medium water, then it bends
away from the normal, i.e.i, < r,.

Thus, ray-2 path shown is correct.

Given,r, = 0,A = 30° and i; = 45°

Here,r; = 90° — 60° = 30°

' o _siniy _ sin45° _ 1/vV2
~ Refractive index, p = sinr, _ sin30°  1/2 V2
(d)
sinC=—
2H1
3
w7 3 x 3_9
2“1—‘12_3_2 4 8
3
_ 1
sinC=5 =2
8
8
~ C=sin"1=
sin 9
(b)

The refractive index of a medium,
C

H= v
1

(d)

At second surface, there is no refraction, so

r, =0
&1y =A=30°
. siniy
From Snell's law, n = —
sinry
siniq
n=-—
sin 30°
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246

247

249

250

251

1 1
= sini; = V2 x==

2 V2
= sini; = —== i; =45°
1 \/7 1

(@)
Theory question
(b)

Since, rays after passing through the glass slab
just suffer lateral displacement. So, angle between
emergent ray is also «.

(b)
Dispersive power depends upon the material of
prism

()

Here, u = 1.5

If object lies on place side, R; = o0,R, = =20 cm
—( D ( 1 1 )

£ R, R,

= (15 1)(1+ 1)— !

T © 20/ 40

= f=+4+40cm

The lens behaves as convex.
If object lies on its curved side, R; = 20 cm, R, =

(0)0)

1_( 1(1 1)
7= DR 7R
(15 1)(1 1)_1
T 20 oo/ 40
= f'=40cm

The lens behaves as convex irrespective of the
side on which the object lies.

VT
=00 ()

Putting R; = Rand R, = —Ranff=R

252

253

255

256

t1 ( 1 2
— = — X —
WegeR U R

. 1_1
S U —2
~pu=15
(d)

Here, angle of prism, A = 600

For minimum deviation, A = 2r

A 60° 0
orr=—=—= 30%for both colours.
(o)
We have, refractive index,
sini sin60°
H=——= S
sinr sinr

sinr

. 1
sin r=-
2

Refracted angle, r=30°

The angle between the reflected and refracted
rays,

0 =180°—i—r=90°

(b)

As, power of combination,

P ts i 0
— =
1 fZ fle
1 _1__ d
20 56  20(-56)
56-20 d

20x56  —20X56

~|d| =36cm

(d)

Velocity = distance
elocity = time
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" distance h

o time = ——— = —
velocity ¢ Hw

c

“ Hw v
c

Dy =
Moy

257 (b)

Refractive index of glass with respect to air=p
Critical angle = 0

_ 1
" sing "

“ Q)

When a ray of light incident from air on the glass
with angle of incidence 6 . if r be the angle of

refraction, then by snell's law, p ::2?
. in® .
= sin rz% = [from Eq.(i)]
. 1
= sin r=—
K2
= r=sin"! (%)

258 (a)

259

4,4 ds 3, 4, 6
Asdapp = m T sz taates
=2434+5=10cm
(o)

81 =Alatg —1) = A(whg — 1)

whg

. 81

“5,

3
alg 7 9
by 28
artw -

3
3
51 1/8 2
8
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