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PHYSICS - RAY OPTICS

PHYSICS

. A flat mirror M is arranged parallel to a wall W at a dis-
tance [ from it. The light produced by a point source S kept
on the wall is reflected by the mirror and produces a light
spot on the wall. The mirror moves with velocity v towards
the wall.
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(A) The spot of light will
move with the speed
v on the wall.

(C) The size of the light spot same.
on the wall remains the (D) Both (B) and (C)

(B) The spot of light will not
move on the wall.

. Choose the correct statement (s) related to the motion of
object and its image in the case of mirrors

(A) Object and its image always move along normal w.r.t.
mirror in opposite directions

(B) Only in the case of convex mirror, it may happen that
the object and its image move in the same direction

(C) Only in the case of concave mirror, it may happen that
the object and its image move in the same direction

(D) Only in case of plane mirrors, object and its image
move in opposite directions

. A small source of light is 4m below the surface of a liquid
of refractive index 5/3. In order to cut off all the light com-
ing out of liquid surface, minimum diameter of the disc

placed on the surface of liquid is .......... m
(A) 3 (B) 4
(C) 6 (D) oo

. A telescope has an objective lens of focal length 200 cm and
an eye piece with focal length 2 ¢m. If this telescope is used
to see a 50 meter tall building at a distance of 2 km, what

is the height of the image of the building formed by the
objective lens......cm

(A) 5
(©) 1

. Two plane mirrors at an angle such that a ray incident on a
mirror undergoes a total deviation of 240° after two reflec-
tions.

(A) the angle between the mirror is 60°

(B) the number of images formed by this system will be 5,

if an object is placed symmetrically between the mir-
rors.

(C) the no. of images will be 5 if an object is kept unsym-
metrically between the mirrors.

(D) All of the above

6. Two stars situated at distances of 1 and 10 light years re-
spectively from the earth appear to possess the same
brightness. The ratio of their real brightness is

(A) 1:10 (B) 10:1
(C) 1:100 (D) 100: 1

7. Alens having focal length and aperture of diameter d
forms an image f of intensity I. Aperture of diameter d

in central region of lens is covered by a black paper. Focal
length of lens and intensity of image now will be respec-
tively
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8. An achromatic convergent doublet of two lens in contact
has a power of +2 D. The convex lens is 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

9. Two plane mirrors are inclined at an angle of 72°. The
number of images of a point object placed between them

will be
(A) 2 (B) 3
(C) 4 (D) 5

10. The focal lengths of the objective and eye lenses of a tele-
scope are respectively 200 ecm and 5 cm. The maximum
magnifying power of the telescope will be
(A) —40 (B) —48
(C) —60 (D) —100

11. If an object is placed at A(OA > f); Where fis the focal
length of the lens the image is found to be formed at B.A
perpendicular is erected at o and C is chosen on it such
that the angle ZBC A is a right angle. Then the value of f
will be
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(A) AB/OC? (B) (AC)(BC)/OC
(C) oc?/AB (D) (OC)(AB)/AC + BC

12. Alamp is hanging along the axis of a circular table of ra-
dius r. At what height should the lamp be placed above the
table, so that the illuminance at the edge of the table is é
of that at its center




13.

14.

15.

16.

17.

18.

19.

20.

21.

A biconvex lens has a radius of curvature of magnitude

20 ¢m. Which one of the following options describe best
the image formed of an object of height 2 ¢m placed 30 cm
from the lens?

(A) Virtual, upright, height  (B) Virtual, upright, height

=1lcm = 0.5cm
(C) Real, inverted, height (D) Real, inverted, height
= 4em =1lcm

Two plane mirrors are placed parallel to each other at a
distance L apart.A point object O is placed between them,
at a distance L/3 from one mirror. Both mirrors form mul-
tiple images. The distance between any two images cannot
be

(A) 3L/2
() 2L

(B) 2L/3
(D) None

Spherical aberration in a lens

(A) Is minimum when most of the deviation is at the first
surface

(B) Is minimum when most of the deviation is at the sec-
ond surface

(C) Is minimum when the total deviation is equally dis-
tributed over the two surface

(D) Does not depend on the above consideration

A point object is placed at a distance of 10c¢m and its real
image is formed at a distance of 20 cm from a concave mir-
ror. If the object is moved by 0.1¢m towards the mirror, the
image will shift by about

(A) 0.4cm away from the
mirror

(B) 0.4cm towards the mir-
ror

(D) 0.8cm towards the mir-
ror

(C) 0.8cm away from the
mirror

A concave mirror of focal length 100 c¢m is used to obtain
the image of the sun which subtends an angle of 30°. The
diameter of the image of the sun will be.....cm

(A) 1.74 (B) 0.87
(C) 0.435 (D) 100

A vessel of depth 2h is half filled with a liquid of refractive
index 2v/2 and the upper half with another liquid of refrac-
tive index v/2. The liquids are immiscible. The apparent
depth of the inner surface of the bottom of vessel will be

3
(A) 7 (B) 7hv2
h h
R SUENe

An object has image thrice of its original size when kept at
8cm and 16¢m from a convex lens. Focal length of the lens
is

(A) 8ecm

(C) Between 8cm and 16cm

(B) 16cm
(D) Less than 8cm

The focal length of a convex lens is 10e¢m and its refrac-

tive index is 1.5. If the radius of curvature of one surface
is 7.5cm, the radius of curvature of the second surface will

A converging lens forms an image of an object on a
screen. The image is real and twice the size of the ob-
ject. If the positions of the screen and the object are in-
terchanged, leaving the lens in the original position, the
new image size on the screen is

(A) twice the object size (B) same as the object size

(C) half the object size
(D) can't say as it depends

on the focal length of
the lens.

22. When a glass prism of refracting angle 60° is immersed in
a liquid its angle of minimum deviation is 30°. The critical
angle of glass with respect to the liquid medium is......°
(A) 42 (B) 45
(C) 50 (D) 52

23. To determine refractive index of glass slab using a travel-
ling microscope, minimum number of readings required

are
(A) 2 (B) 4
(C) 3 (D) 5

24. A spherical surface of radius of curvature R separates air
(refractive index 1.0) from glass (refractive index 1.5). The
centre of curvature is in the glass. A point object P placed
in air is found to have a real image Q in the glass. The lime
PQ cuts the surface at the point O, and PO = 0Q. The
distance PO is equal to :
(A) 5R
(CQ) 2R

(B) 3R
(D) 1.5R

25. An astronomical telescope has an angular magnification of
magnitude 5 for distant objects. The separation between
the objective and the eye piece is 36cm and the final image
is formed at infinity. The focal length f, of the objective
and the focal length f. of the eye piece are
(A) fo = 45emand f. = (B) fo = 7.2¢m and

—9cm fe=5cm
(Q) fo = 50cmand f. = (D) fo =30cmand f. =6cem
10cm

26. An initially parallel cylindrical beam travels in a medium of
refractive index u(I) = po + p2I where po and po are posi-
tive constants and I is the intensity of the light beam. The
intensity of the beam is decreasing with increasing radius.

As the beam enters the medium , it will

(A) travel as a cylindrical beam

(B) diverge
(C) converge and converge near the
(D) diverge near the axis periphery

27. The objective lens of a compound microscope produces
magnification of 10. In order to get an overall magnifica-
tion of 100 when image is formed at 25 cm from the eye,
the focal length of the eye lens should be

(A) 4em (B) 10em
() §cm (D) 9cm

28. For a prism of apex angle 45°, it is found that the angle of
emergence is 45° for grazing incidence. Calculate the re-
fractive index of the prism.
(A) (2)'/?

(C) 2

(B) (3)"/?
(D) (5)"/*
29. A light ray falls on a square glass slab as shown in the dia-

gram. The index of refraction of the glass, if total internal
reflection is to occur at the vertical face, is equal to

Incident ray
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30.

31.

32.

33.

34.

35.

A convex lens produces a real image m times the size of
the object. What will be the distance of the object from the
lens

(A) <m+1 f
m
m+ 1

© (™)1 o) ™

(B) (m—1)f

A ray of light is incident normally on a prism of refractive
index 1.5, as shown. The prism is immersed in a liquid of
refractive index '/, The largest value of the angle ACB, so
that the ray is totally reflected at the face AC, is 30°. Then
the value of ; must be :

A
B {
5
(A) f ®)
2 3v3
@ 3 (b) =~

A spherical surface of radius of curvature 10 cm separates
two media X and Y of refractive indices 3/2 and 4/3 re-
spectively. Centre of the spherical surface lies in denser
medium. An object is placed in medium X. For image to be
real, the object distance must be

(A) greater than 90cm (B) less than 90 cm.
(C) greater than 80cm (D) less than 80 cm.

An electric bulb illuminates a plane surface. The intensity
of illumination on the surface at a point 2m away from the
bulb is 5 x 107 phot (lumen/cm?). The line joining the bulb
to the point makes an angle of 60° with the normal to the
surface. The intensity of the bulb in candela is

(A) 40v3 (B) 40
(C) 20 (D) 40 x 10™*

A ray of light travels from a medium of refractive index p
to air. Its angle of incidence in the medium is i, measured
from the normal to the boundary, and its angle of devia-

tion is 6. ¢4 is plotted against ¢ which of the following best
represents the resulting curve
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A vessel of depth 2d c¢m is half filled with a liquid of refrac-
tive index p1 and the upper half with a liquid of refractive
index p»2. The apparent depth of the vessel seen perpendic-

36.

37.

38.

39.

40.

41.

42.

43.

A combination of two thin lenses with focal lengths f; and
f2 respectively forms an image of distant object at distance
60cm when lenses are in contact. The position of this im-
age shifts by 30cm towards the combination when two
lenses are separated by 10cm. The corresponding values
of f; and £, are

(A) 30 em,—60cm
(C) 15¢m, —20cm

(B) 20cm, —30cm
(D) 12 cm, —15cm

An object is placed infront of a convex mirror at a distance
of 50 cm. A plane mirror is introduced covering the lower

half of the convex mirror. If the distance between the ob-
ject and plane mirror is 30 ¢m, it is found that there is no

parallax between the images formed by two mirrors. Ra-
dius of curvature of mirror will be......cm

(A) 12.5 (B) 25
(©) ? (D) 18

In the figure shown, the image of a real object is formed at
point I. AB is the principal axis of the mirror. The mirror
must be :

’ (V)
Lo
A - B

Im.-d,
.

(A) concave & placed to-
wards right I

(B) concave & placed to-
wards left of I

(C) convex and placed to-
wards right of 1

(D) convex & placed towards
left of I.

A ray of light from a denser medium strike a rarer
medium. The angle of reflection is » and that of refraction
is 7. The reflected and refracted rays make an angle of 90°
with each other. The critical angle will be :

(A) sin~'(tanr) (B) tan™'(sinr)

(Q) sin~(tanr’) (D) tan™*(sinr’)

The focal lengths of the objective and eye-lens of a micro-
scope are 1c¢m and 5 cm respectively. If the magnifying
power for the relaxed eye is 45, then the length of the tube

A tiny air bubble in a glass slab (u = 1.5) appears from one
side to be 6 ¢cm from the glass surface and from other side,
4 cm. The thickness of the glass slab is......cm

(A) 10 (B) 6.67

(C) 15 (D) None of these

Angle of a prism is 30° and its refractive index is v/2 and
one of the surface is silvered. At what angle of incidence, a
ray should be incident on one surface so that after reflec-
tion from the silvered surface, it retraces its path......°

(A) 30 (B) 60
(C) 45 (D) sin"'v1.5

A rod of length 10 ¢m lies along the principal axis of a con-
cave mirror of focal length 10 c¢m in such a way that its
end closer to the pole is 20 cm away from the mirror. The
length of the image is ......cm
(A) 10

(C) 2.5

44. The focal length of lens of refractive index 1.5 in air is

30cm. When it is immersed in a liquid of refractive index

ularly is

(A) d (ﬁ) (B) d (i+ i) (A) 30 (B) 60

(C) 2d uiJrui (D) 2d (u1u> (C) 120 (D) 240
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45.

46.

47.

48.

49.

50.

51.

52.

We wish to see inside an atom. Assuming the atom to have
a diameter of 100 pm, this means that one must be able

to resolved a width of say 10 p.m. If an electron micro-
scope is used, the minimum electron energy required is
about......KeV

The separation between the screen and a concave mirror is
2r. An isotropic point source of light is placed exactly mid-
way between the mirror and the point source. Mirror has

a radius of curvature r and reflects 100% of the incident
light. Then the ratio of illuminances on the screen with and

without the mirror is
(A) 10:1
(C) 10:9

There is an equiconvex glass lens with radius of each face
as Rand ,ugy = 3/2 and ,p. = 4/3. If there is water in ob-
ject space and air in image space, then the focal length is

(A) 2R (B) R
(©) 3§ (D) R

The magnifying power of an astronomical telescope is 8
and the distance between the two lenses is 54 cm. The focal
length of eye lens and objective lens will be respectively

(A) 6cm and 48 em (B) 48c¢m and 6.em

(C) 8e¢m and 64¢cm (D) 64¢m and 8cem

A simple telescope, consisting of an objective of focal
length 60 cm and a single eye lens of focal length 5cm is
focussed on a distant object is such a way that parallel rays
comes out from the eye lens. If the object subtends an an-
gle 2° at the objective, the angular width of the image........ °

(A) 10
(C) 50

(B) 24
(D) 1/6
In a parallel beam of white light is incident on a converging

lens, the colour which is brought to focus nearest to the
lens is

(A) Violet

(C) The mean colour

(B) Red
(D) All the colours together

Assertion: A double convex lens (1 = 1.5) has focal length
10 cm. When the lens is immersed in water (u = 4/3) its
focal length becomes 40 cm

1 p1— pim ( 1 1 )
Reason: — = ——( —— —
f Hm Rl RQ

(A) If both Assertion and Reason are correct and the Rea-
son is a correct explanation of the Assertion.

(B) If both Assertion and Reason are correct but Reason is
not a correct explanation of the Assertion.

(C) If the Assertion is correct but Reason is incorrect.

(D) If both the Assertion and Reason are incorrect.

Material A has critical angle 74, and material B has critical
angle ig(ip > ia). Then which of the following is true

(¢) Light can be totally internally reflected when it passes
from Bto A

(#¢) Light can be totally internally reflected when it passes
from Ato B

(442) Critical angle for total internal reflection is ig —ia

(iv) Critical angle between A and B is sin™* (%)
sinip

(A) (i) and (#44)

(B) (i) and (iv)
(C) (i1) and (d44) (D) (i) and (iv)

53.

54.

55.

56.

57.

58.

In an optics experiment, with the position of the object
fixed, a student varies the position of a convex lens and for
each position, the screen is adjusted to get a clear image of
the object. A graph between the object distance u and the
image distance v, from the lens, is plotted using the same
scale for the two axes. A straight line passing through the
origin and making an angle of 45° with the x—axis meets
the experimental curve at P. The coordinates of P will be

(A) (2f,2f) (B) (f/2,f/2)
(@ (f. 1) (D) (41, 4f)

A man can see only between 75 cm and 100 cm. The power
of lens to correct the near point will be

(A) +5D (B) +3D
(C) —3D (D) ng

A concave mirror is used to form image of the Sun on a

white screen. If the lower half of the mjrror were covered
with an opaque card, the effect on the image on the screen

would be

(A) negligible (B) to make the image less

bright than before

(D) to make the lower half
of the image disappear

(C) to make the upper half
of the image disappear

It is desired to photograph the image of an object placed
at a distance of 3m from the plane mirror. The camera
which is at a distance of 4.5m from the mirror should be
focussed for a distance of.....m

(A) 3 (B) 45

(C) 6

Each quarter of a vessel of depth H is filled with liquids of
the refractive indices n1,n2,n3 and ny from the bottom re-
spectively. The apparent depth of the vessel when looked
normally is

H(n1+n2+n3+n4) 1 1 1 1
(A) H—+—+—+—

n1 na ns M4

4
(C) (n1—|—n2—|—n3+n4) H(i+i+i+i>
4H (D) ny M2 N3 N4
2

The refractive index of the material of a concave lens is p.
It is immersed in @ medium of refractive index p; . A par-
allel beam of light is incident on the lens. The path of the
emergent rays when pq > p is

p u
uy s
Ky Hy
(A) L,
l N (B) \'
H M
Hy i i % Ky
© \ . © H
|
R I

A

I

-

Y -
e
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59.

60.

61.

62.

63.

64.

65.

66.

From the figure shown establish a relation between,
1, 2, (3.

(A) p1 < pa < ps
(C) ps > pospus =

53]

(B) 3 < p2; i3 = (1
(D) None of these

An optical fibre consists of core of 11 surrounded by a
cladding of u2 < 1. A beam of light enters from air at an
angle a with axis of fibre. The highest « for which ray can
be travelled through fibre is

(A) cos™'\/u3 — 13
(C) tan™'\/p3 — p3 (D) sec™'\/u} — p3

Parallel beam of light is incident on a system of two con-
vex lenses of focal lengths fi = 20cm and fo = 10cm.

What should be the distance between the two lenses so
that rays after refraction from both the lenses pass undevi-

oS

) 60
C) 90

(B) 30
(D) 40

—_

If an observer is walking away from the plane mirror with
6m/sec. Then the velocity of the image with respect to ob-
server will be........ m/sec

(A) 6
(C) 12

A convex lens of focal length 40cm is in contact with a con-
cave lens of focal length 25¢m. The power of combination
is

(A) —1.5D
(C) +6.5D

(B) —6.5D
(D) +6.67D

A parallel beam of white light falls on a convex lens. Im-
ages of blue, yellow and red light are formed on other side
of the lens at a distance of 0.20m, 0.205m and 0.214m re-
spectively. The dispersive power of the material of the lens
will be

(A) 619/1000
(C) 14/205

(B) 9/200
(D) 5/214

If the refractive indices of crown glass for red, yellow and
violet colours are 1.5140,1.5170 and 1.5318 respectively and
for flint glass these are 1.6434,1.6499 and 1.6852 respec-
tively, then the dispersive powers for crown and flint glass
are respectively

(A) 0.034 and 0.064
(C) 1.00 and 0.064

(B) 0.064 and 0.034
(D) 0.034 and 1.0

An object is placed in front of a thin convex lens of focal
length 30 cm and a plane mirror is placed 15 cm behind the
lens. If the final image of the object coincides with the ob-
ject, the distance of the object from the lens is.....cm

(A) 60 (B) 30

(Q) 15 (D) 25

67

68

69

70

71

72

73

74

75

. The light ray is incidence at angle of 60° on a prism of an-
gle 45° . When the light ray falls on the other surface at
90° , the refractive index of the material of prism x and the
angle of deviation § are given by

(A) p=+v2,6=230° (B) p=1.5,8 =15°
(@ u="5=30 (D)u:\/g,azw

T2
. To prepare a print the time taken is 5 sec due to lamp of

60 watt at 0.25m distance. If the distance is increased to
40 em then what is the time taken to prepare the similar

print......sec

(D) 16

. Two plane mirrors are inclined at 70°. Aray incident on one
mirror at angle ¢ after reflection falls on the second mirror
and is reflected from there parallel to the first mirror, 6 is

(B) 45
) 30 (D) 55

. A Galileo telescope has an objective of focal length 100 cm
and magnifying power 50. The distance between the two
lenses in normal adjustment will be......cm

(A) 96 (B) 98
(C) 102 (D) 104

. A plano-convex lens is made of refractive index of 1.6. The

radius of curvature of the curved surface is 60cm. The focal
length of the lens is.....cm

(A) 400
(C) 100

(B) 200
(D) 50

. Atelescope has an objective of focal length 50cm and an
eye piece of focal length 5¢m. The least distance of distinct
vision is 25c¢m. The telescope is focussed for distinct vision
on a scale 200cm away. The separation between the objec-
tive and the eye-piece is.......cm

(A) 75 (B) 60
(Q) 71 (D) 74

. A fish looking up through the water sees the outside world
contained in a circular horizon. If the refractive index of

water is = and the fish is 12 em below the surface, the ra-
dius of this circle in ecm is

(A) % (B) 367
(C) 4v5 (D) 36v5

. The power (in diopters) of an equiconvex lens with radii of
curvature of 10 em and refractive index of 1.6 is :

(A) —12 (B) +12
(C) +1.2 (D) —1.2

. A small coin is resting on the bottom of a beaker filled with
liquid. A ray of light from the coin travels upto the surface
of the liquid and moves along its surface. How fast is the
light travelling in the liquid?

(B) 3.0 x 10%m/s
(D) 1.8 x 10%m/s




76.

77.

78.

79.

80.

81.

82.

A thin convex lens of focal length ' f’ is put on a plane mir-
ror as shown in the figure. When an object is kept at a dis-
tance 'a’ from the lens - mirror combination, its image is

formed at a distance g in front of the combination. The
value of 'a’ is

—
-~

1

=1

—1

%

A

-]

-

-

-

(A) 3f (B) gf
Q r (D) 2f

A person is in a room whose ceiling and two adjacent walls
are mirrors. How many images are formed

(A) 5 (B) 6
Q7 (D) 8

A concave spherical surface of radius of curvature 10cm
separates two medium z & y of refractive index 4/3 & 3/2
respectively. If the object is placed along principal axis in
medium X then

! \ b
/

(A) image is always real ject distance is greater
(B) image is real if the ob- than 90cm

(C) image is always virtual object distance is less
(D) image is virtual if the than 90cm

Two transparent slabs have the same thickness as shown.
One is made of material A of refractive index 1.5. The other
is made of two materials B and C with thickness in the ra-
tio 1 : 2. The refractive index of C'is 1.6. If a monochro-
matic parallel beam passing through the slabs has the
same number of waves inside both, the refractive index

of Bis

et eb/3—ste—21/3—
; A
i
—> — — B e . .
[ ———
(A) (B) 1.2
Q) 1 (D)

Diameter of a plano-convex lens is 6 cm and thickness at
the centre is 3mm. If the speed of light in the material
of the lens is 2 x 10%m/sec, the focal length of the lens

An object 2.5 cm high is placed at a distance of 10 cm from a

concave mirror of radius of curvature 30 ¢cm The size of the
image is........ cm

(A) 9.2
(C) 5.6

(B) 10.5
(D) 7.5

A short sighted person can see distinctly only those objects
which lie between 10 ¢m and 100 em from him. The power

83.

84.

85.

86.

87.

88.

89.

90.

A ray of light is incident upon an air/water interface (it
passes from air into water) at an angle of 45°. Which of the
following quantities change as the light enters the water?
(I) wavelength (II) frequency
(IIT) speed of propagation

(A) I,III only
(

(IV) direction of propagation
(B) III,1V only

C) I,11,1V only (D) I,111,IV only

A thin prism of angle 5° is placed at a distance of 10c¢m
from object. What is the distance of the image from ob-

ject? (Given p of prism = 1.5)

(A) gcm (B) ﬁcm
(Q) g—gcm (D) gcm

A concave lens and a convex lens have same focal length
of 20ecm and both put in contact this combination is used to
view an object 5em long kept at 20cm from the lens combi-
nation. As compared to object the image will be

(A) Magnified and inverted (B) Reduced and erect

(D) Of the same size and
inverted

(C) Of the same size and
erect

A convex lens (of focal length 20 cm) and a concave mir-
ror, having their principal axes along the same lines, are
kept 80 ¢cm apart from each other. The concave mirror is

to the right of the convex lens. When an object is kept at

a distance of 30 cm to the left of the convex lens, its image
remains at the same position even if the concave mirror is
removed. The maximum distance of the object for which
this concave mirror, by itself would produce a virtual image
would be.....cm

(A) 20
(©) 30

(B) 10
(D) 40

A thin rod of lengthf/3 lies along the axis of a concave
mirror of focal length f. One end of its magnified image
touches an end of the rod. The length of the image is

(A) f (B) o/

(C) 2f (D)

1

i

A movie projector forms an image 3.5m long of an object
35mm. Supposing there is negligible absorption of light by

aperture then illuminance on slide and screen will be in the
ratio of

(A) 100:1 (B) 10*:1

(C) 1:100 (D) 1:100*

If a convex lens of focal length 80cm and a concave lens of
focal length 50cm are combined together, what will be their
resulting power

(A) +6.5D (B) —6.5D

(C) +7.5D (D) —0.75D

The distance of the moon from earth is 3.8 x 10°km. The
eye is most sensitive to light of wavelength 5500. The sepa-
ration of two points on the moon that can be resolved by a
500 cm telescope will be.....m

of the spectacle lens required to see a distant object is (A) 51 (B) 60
(A) +0.5D (B) —1.0D (C) 70 (D) All the above
(C) —10D (D) +4.0D
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91.

92.

93.

94.

95.

96.

A reflecting surface is represented by the equation Y =

2L sin (%) ,0 < z < L. Aray travelling horizontally be-
™

comes vertical after reflection. The coordinates of the point
(s) where this ray is incident is ?

¥

(A) (% fff) (8) (§ @)
(C) (%7 \/§L> (D) Both (B) and (C)

A container is filled with water (¢ = 1.33) upto a height of
33.25 em. A concave mirror is placed 15 ¢m above the wa-
ter level and the image of an object placed at the bottom is
formed 25 cm below the water level. The focal length of the
mirror is

>

i
i
15 cm i
i
i
1
|
- =1.33T7 - — —
33.25 cm | H= §3_|+-_-_—_- o
R e ] L e e e
e T e
e L o S b
i
(A) 10 (B) 15
(C) 20 (D) 25

The diameter of moon is 3.5 x 10%km and its distance from
the earth is 3.8 x 10°km. If it is seen through a telescope
whose focal length for objective and eye lens are 4 m and
10 em respectively, then the angle subtended by the moon
on the eye will be approximately.......°

(A) 15 (B) 20
(C) 30 (D) 35

It is found that electromagnetic signals sent inside glass
sphere from A towards B reach point C. The speed of elec-
tromagnetic signals in glass cannot be:

C Vaccum
B

A
(A) 1.0 x 10%m/s
(C) 2x10"m/s

(B) 2.4 x 10®m/s
(D) 4 x 10"m/s

Light is incident from a medium into air at two possible an-

gles of incidence (A) 20° and (B) 40° . In the medium light

travels 3.0cm in 0.2 ns. The ray will

(A) suffer total internal re-  (B) suffer total internal re-
flection in both cases flection in case (B) only
(A) and (B)

(C) have partial reflection
and partial transmis-
sion in case (B)

(D) have 100% transmission
in case (A)

A boy is trying to start a fire by focusing sunlight on a piece
of paper using an equiconvex lens of focal length 10 cm.
The diameter of the sun is 1.39 x 10° m and its mean dis-
tance from the earth is 1.5 x 10'* m. What is the diameter
of the sun's image on the paper?

(A) 6.5 x 1075m (B) 12.4 x 107*m

(C) 9.2x 107*m (D) 6.5 x 107*m

97.

98.

99.

100.

101.

102.

103.

A glass prism of refractive index 1.5 is immersed in water
(refractive index 4/3 ). A light beam incident normally on
the face AB is totally reflected to reach on the face BC if

(A)sin9>g (B)§< sin9<g
(C) sin b < % (D) None of these

How much water should be filled in a container 21cm in
height, so that it appears half filled when viewed from the

top of the container......cm (given that .., = 4/3)
(A) 8 (B) 10.5
(C) 12 (D) None of the above

A ray of light is incident at an angle of 75° into a medium
having refractive index p . The reflected and the refracted
rays are found to suffer equal deviations in opposite direc-
tion p equals

V3 +1 V3 +1

(A) \/g 1 (B) 5

(Q) 2v2 (D) None of these
V3 +1

A thin convex lens made from crown glass (M = g) has
focal length f. When it is measured in two different liquids

having refractive indices gand git has the focal lengths fi

and f, respectively. The correct relation between the focal
lengths is:

(A) f1 > fand f. becomes (B) f» > fand f; becomes

negative negative
(C) f1 and f. both becomes (D) fi=fo< f
negative

Following figure shows the multiple reflections of a light
ray along a glass corridor where the walls are either par-
allel or perpendicular to one another. If the angle of inci-
dence at point P is 30° , what are the angles of reflection of
the light ray at points Q, R, S and T respectively

R

(A) 30°,30°,30°,30°
(C) 30°,60°,60° ,30°

(B) 30°,60°,30°,60°
(D) 60°,60°,60° ,60°

The refracting angle of prism is A and refractive index of
material of prism is cot g The angle of minimum deviation
is

(A) 180° —34 (B) 180° +24
(C) 90° — A (D) 180° — 24
A screen is placed 90 cm from a object. The image of an

object on the screen is formed by a convex lens at two dif-
ferent locations separated by 20 em. if the size of the im-
age formed at the positions are 6 cm and 3 ¢m, then the
highest of the object is.....cm
(A) 4.2

(G}

(B) 4.5
(D) none of these

Page No : 7




104. A prism of refracting angle 60° is made with a material of
refractive index p. For a certain wavelength of light, the an-
gle of minimum deviation is 30°. For this, wavelength the
value of refractive index of the material is
(A) 1.231 (B) 1.82

(C) 1.503 (D) 1.414

105. If two lenses of +5 diopters are mounted at some distance
apart, the equivalent power will always be negative if the
distance is

(A) Greater than 40cm
(C) Equal to 10cm

(B) Equal to 40cm
(D) Less than 10cm

106. PQR is a right angled prism with other angles as 60° and
30°. Refractive index of prism is 1.5. PQ has a thin layer of
liquid. Light falls normally on the face PR. For total inter-
nal reflection, maximum refractive index of liquid is

Sore e
S S T Q
Bo=
I
(A) 1.4 (B) 1.
(C) 1.2 (D) 1.6

107. The sun makes 0.5° angle on earth surface. Its image is
made by convex lens of 50cm focal length. The diameter of
the image will be.....mm
(A) 5

() 7

(B) 4.36
(D) None of these
108. One face of a rectangular glass plate 6 cm thick is silvered.

An object held 8 ¢cm in front of the first face, forms an im-
age 12 cm behind the silvered face. The refractive index of

the glass is
(A) 0.4 (B) 0.8
(C) 1.2 (D) 1.6

109. The focal length of objective and eye lens of a microscope
are 4c¢m and 8 cm respectively. If the least distance of dis-
tinct vision is 24 em and object distance is 4.5 cm from the
objective lens, then the magnifying power of the micro-
scope will be
(A) 18

(C) 64

110. A medium shows relation between ¢ and r as shown. If
speed of light in the medium is nc then value of n is

sin rT
ao°
sinr'—z:
(A) 1.5 (B) 2
(C) 2! (D) 371/2

111. A curved surface of radius R separates two medium of
refractive indices p1 and p» as shown in figures A and B
Identify the correct statement (s) related to the formation
of images of a real object O placed at = from the pole of
the concave surface, as shown in figure B

Ly

] B2 I
[&} / J

« —
x

Fig. B

(B) If po < 1, then vir-
tual image is formed
wiRR
M1 — 2
value of z
(D) Both (4) and (B)

(A) If p2 > w1, then virtual
image is formed for
any value of x

if v <
(C) If p2 < p1, then real im-
age is formed for any

112. A prism (¢ = 1.5) has the refracting angle of 30° . The
deviation of a monochromatic ray incident normally on its
one surface will be (sin48° 36" = 0.75)

(A) 18° 3¢ (B) 20° 30’
(C) 18° (D) 22° 1

113. In a compound microscope the focal length of objective
lens is 1.2 em and focal length of eye piece is 3.0 cm. When
object is kept at 1.25 e¢m in front of objective, final image
is formed at infinity. Magnifying power of the compound
microscope should be

(A) 200
(C) 400

(B) 100
(D) 150

114. Alens when placed on a plane mirror then object needle
and its image coincide at 15 cm. The focal length of the lens

115. The plane faces of two identical plano-convex lenses each
having focal length of 40cm are pressed against each other
to form a usual convex lens. The distance from this lens, at
which an object must be placed to obtain a real, inverted
image with magnification one is.......cm
(A) 80 (B) 40

(C) 20 (D) 162

116. The magnifying power of a telescope with tube 60 cm is 5.
What is the focal length of its eye piece?......cm
(A) 30 (B) 40
(C) 20 (D) 10

117. An achromatic convergent lens of focal length 20 cms is
made of two lenses (in contact) of materials having disper-
sive powers in the ratio of 1 : 2 and having focal lengths f;
and f.. Which of the following is true ?

(A) fi = 10cms, fo = (B) fi =20cms, fa=10cms,

—20cms,
(Q) /L = —10cms, fo = (D) /i = 20cms, fo =
—20cmes, — 20 cms,

118. An equiconvex lens is cut into two halves along (:) XOX'
and (it)YOY’ as shown in the figure. Let f, f', f” be the
focal lengths of the complete lens, of each half in case (4),
and of each half in case (i7), respectively Choose the cor-
rect statement from the following

”
|
T X
[
i
(A) f'=2f "= B) f'=1 f" =1
(C) f'=2f f" =2f (D) f'=f 1" =2f




119.

120.

121.

122.

123.

124.

Let the refractive index of a denser medium with respect
to a rarer medium be ni2 and its critical angle be 6. At an
angle of incidence A when light is travelling from denser
medium to rarer medium, a part of the light is reflected
and the rest is refracted and the angle between reflected
and refracted rays is 90°. Angle A is given by

(A) cos™! (sin O¢) (B) tan=! (sin 6¢)
(C) cos™* (sin Oc) (D) tan™! (sin 6¢)

The refracting angle of prism is 60° and the index of re-
fraction is 1/7/3 relative to surrounding. The limiting angle
of incidence of a ray that the will be transmitted through
the prismiis ......°
(A) 30 (B) 45
(Q) 15

The diagram shows five isosceles right angled
prisms.Alight ray incident at 90° at the first face emerges
at same angle with the normal from the last face. Which
of the following relations will hold regarding the refractive
indices?

Hi

(A) pi+ps+pd=p3+pi  (B) pi+p3+pus =1+p3+pui

(C) pi+p3+pd=2+u3+ui (D) none

As the position of an object (u) reflected from a concave
mirror is varied, the position of the image (v) also varies.
By letting the u changes from 0 to +co the graph between

v versus u will be

ot b

A double convex lens, lens made of a material of refractive
index w1, is placed inside two liquids or refractive indices u.
and us, as shown. pe > p1 > ps. A wide, parallel beam of
light is incident on the lens from the left. The lens will give
rise to

(A) A single convergent (B) Two different conver-

beam gent beams
(C) Two different divergent (D) A convergent and a di-
beams vergent beam

The diameter of the objective lens of a telescope is 5.0m
and wavelength of light is 6000. The limit of resolution of
this telescope will be......sec

(A) 0.03
(C) 0.06

(B) 3.03
(D) 0.15

125.

126.

127.

128.

129.

130.

131.

132.

A magnifying glass is to be used at the fixed object dis-
tance of 1 inch. If it is to produce an erect image magnified
5 times its focal length should be........ inch

(A) 0.2 (B)
(C) 1.25 (D) 5

A glass prism (u = 1.5) is dipped in water (ou. = 4/3) as
shown in figure. A light ray is incident normally on the sur-
face AB. It reaches the surface BC after totally reflected,
if

(A) sinf > 8/9 (B) 2/3 < sinf < 8/9
(C) sind < 2/3 (D) Itis not possible
1% of light of a source with luminous intensity 50 candela

is incident on a circular surface of radius 10 cm. The aver-
age illuminance of surface is

(A) 100 lux (B) 200 lux
(C) 300luz (D) 400 luz
A compound microscope has an eye piece of focal length

10 ¢m and an objective of focal length 4 ¢m. Calculate the
magnification, if an object is kept at a distance of 5 cm from
the objective so that final image is formed at the least dis-
tance vision (20 cm)

(A) 12 (B) 11
(C) 10 (D) 13
A parallel beam of light emerges from the opposite sur-

face of the sphere when a point source of light lies at the
surface of the sphere. The refractive index of the sphere is

3 5
A) = B) -
(A) ® 4
(Q) 2 (D) =
2

A convex lens is in contact with concave lens. The mag-

nitude of the ratio of their focal length is 2/3. Their equiv-
alent focal length is 30cm. What are their individual focal
lengths

(A) —75,50
(C) 75,50

(B) —10,15
(D) —15,10

Two thin lenses of focal lengths f, and f> are in contact.
The focal length of this combination is

_hfe AVE
(A) Bt (B) Ry
(©) fi—fe (®) fi+ f2
Two mirrors, labeled LA for left mirror and RM for right

mirror in the adjacent figure, are parallel to each other and
3.0m apart. A person standing 1.0m from the right mirror
(RM) looks into this mirror and sees a series of images.
How far from the person is the second closest image seen
in the right mirror (RM)?.....m

LM RM

2m Im
(A) 10 (B)
Q) 6 (D)




133. A astronomical telescope has objective and eyepiece of
focal lengths 40 ¢cm and 4 c¢m respectively. To view an ob-
ject 200 em away from the objective, the lenses must be
separated by a distance.....cm
(A) 46

(C) 54

(B) 50
(D) 37.3

134. Two lenses have focal lengths f; and f. and their disper-
sive powers are w; and wy respectively. They will together
form an achromatic combination if
(A) wifi =wafo (B) wife+wafi =0

Q) wri+fi=wrtfo (D) w1 — fi =w2 — fo

135. Two parallel pillars are 11 km away from an observer. The
minimum distance between the pillars so that they can be
seen separately will be.....m
(A) 3.2

(C) 91.5

(B) 20.8
(D) 183

136. When a ray is refracted from one medium to another, the
wavelength changes from 6000 to 4000. The critical angle

for the interface will be
(B) sin™! (%)

(A) cos (2
(RO

(C) sin~? (g)

137. The magnifying power of a telescope is 9. When it is ad-
justed for parallel rays, the distance between the objective
and the eye-piece is found to be 20 cm. The focal length of
the two lenses are
(A) 18cm,2cm

(C) 10em,10cem

(B) 11e¢m,9em
(D) 15¢m,5¢em

138. A point object is placed at the center of a glass sphere of
radius 6cm and refractive index 1.5. The distance of the vir-
tual image from the surface of the sphere is.......cm
(A) 2 (B) 4

(C) 6 (D) 12

139. The variation of refractive index of a crown glass thin
prism with wavelength of the incident light is shown.
Which of the following, graph is the correct one, if D,, is
the angle of minimum deviation?

1535 ¢
1=
1530 + +
1.525
1.5M) &
1.515 1 s
1.510 et ' A (nm)
400 300 &00 700
Dm Dy,
(A) (B)
Fot Ain 1I_H_‘.l = HL'I = ";ILI.'H}
400 500 600 700 y 400 500 ¢00 7
“m
D'|'I|
(Q)
(D)

140. A ray of light is incident on a parallel slab of thickness ¢
and refractive index n. If the angle of incidence 6 is small
than the displacement in the incident and emergent ray

will be :
t0 (n — 1 to
) -1 ) Y
n n
(c) ton (D) none
n—1
141. A person is suffering from myopic defect. He is able to

see clear objects placed at 15 cm. What type and of what
focal length of lens he should use to see clearly the object
placed 60 cm away

(B) Convex lens of 20 ¢m fo-
cal length

(A) Concave lens of 20 cm
focal length

(D) Convex lens of 12 e¢m fo-
cal length

(C) Concave lens of 12¢em
focal length

142. A convergent doublet of separated lenses, corrected for
spherical aberration, has resultant focal length of 10 cm.
The separation between the two lenses is 2 cm. The focal

lengths of the component lenses

(A) 18¢cm,20cm (B) 10em,12¢cm

(C) 12¢m,14cem (D) 16cm, 18cm

143. A thin glass (refractive index 1.5) lens has optical power
of —5D in air. It's optical power in a liquid medium with

refractive index 1.6 will be

(A) 25D (B) —25D

(C) 1D (D) None of these

144. The refractive index of the material of a prism is v/2 and
the angle of the prism is 30° . One of the two refracting
surfaces of the prism is made a mirror inwards, by sil-
ver coating. A beam of monochromatic light entering the
prism from the other face will retrace its path (after reflec-
tion from the silvered surface) if its angle of incidence on

the prism is
(A) 60° (B) 45°
() 0° (D) 30°
145. A thin rod of 5¢m length is kept along the axis of a con-

cave mirror of 10cm focal length such that its image is real
and magnified and one end touches the rod. Its magnifica-

tion will be
(A) 1 (B) 2
() 3 (D) 4

146. The dispersive power of the material of lens of focal
length 20cm is 0.08. The longitudinal chromatic aberration
of the lens is......cm

(A) 0.08 (B) 0.08/20
+ b (nm)
(C) 16 (D) 0.16

147. The origin of z and y coordinates is the pole of a concave
mirror of focal length 20 cm. The z -axis is the optical axis
with > 0 being the real side of mirror. A point object at
the point (25 cm, 1 ¢m) is moving with a velocity 10em/s in
positive z -direction. The velocity of the image in cm/s is
approximately

(A) —80i+8j (B) 1604 + 83

400 500 600 700 400 500 600 700

*AMOYe) 160748 (D) 1607 — 4
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148. A beam of light consisting of red, green and blue colours
is incident on a right-angled prism on face AB. The refrac-
tive indices of the material for the above red, green and
blue colours are 1.39,1.44 and 1.47 respectively. A person
looking on surface AC of the prism will see

A
J—.
—_—
S
—_—
J—.

45%
B C

(A) no light
(C) red and green colours

(B) green and blue colours
(D) red colour only

149. A glass prism of refractive index 1.5 is immersed in water
(refractive index é) as shown in figure. A light beam inci-

dent normally on the face AB is totally reflected to reach
the face BC, if

(A) sin 0 > (B) sin 6 >

©O| oo | ot
Wl W N

(C) sin 6 > (D) sin 6 >

150. A light ray is incident perpendicularly to one face of a 90°
prism and is totally internally reflected at the glass-air in-
terface. If the angle of reflection is 45°, we conclude that
the refractive index

5, 45"

I | }45 r}((

452
(A)n>% (B) n>v2
(c)n<% (D) n <2

151. A beam of light consisting of red, green and blue and is
incident on a right angled prism. The refractive index of
the material of the prism for the above red, green and blue

wavelengths are 1.39,1.44 and 1.47 respectively. The prism

(B) separate part of the blue color from the red and green
colours.

(C) separate all the three colors from the other two colors.

(D) not separate even partially any color from the other
two colors.

152. A transparent cube of 15 cm edge contains a small air bub-
ble. Its apparent depth when viewed through one face is
6 cm and when viewed through the opposite face is 4 cm.
Then the refractive index of the material of the cube is
(A) 2 (B) 2.5
(C) 1.6 (D) 1.5

153. A prism has a refractive index \/g and refracting angle

90°. Find the minimum deviation produced by prism........ °
(A) 40 (B) 45
(C) 30 (D) 49

154. If convex lens of focal length 80cm and a concave lens of
focal length 50cm are combined together, what will be their
resulting power
(A) +6.5D
(C) +7.5D

(B) —6.5D
(D) —0.75D

155. When light is incident on a medium at angle i and re-
fracted into a second medium at an angle r, the graph of
sini Vs sinr is as shown in the graph. From this, one can
conclude that

!

sinr

307

gsini —s
(A) Velocity of light in the second medium is 1.73 times the
velocity of light in the I medium

(B) Velocity of light in the I medium is 1.73 times the veloc-
ity in the II medium

(C) The critical angle for the two media is given bysin

le =

Sl-

(D) Both (b) and (c)

156. In the diagram shown, all the velocities are given with re-
spect to earth. What is the relative velocity of the image in
mirror (1) with respect to the image in the mirror (2)? The
mirror (1) forms an angle s with the vertical.

Mirror( 1}

Mirrar(2}
(A) 2Vsin28 (B) 2Vsinp
(C) 2V /sin28 (D) none

157. Consider the situation shown in figure. Water (Mw = %)

is filled in a breaker upto a height of 10cm. A plane mirror
fixed at a height of 5 ¢m from the surface of water. Dis-
tance of image from the mirror after reflection from it of
an object O at the bottom of the beaker is......cm

will :
_I__I:, cm
== s ey i
—_— i S T el
= 450 Tﬂm B et
0

(A) separate part of the red color from the green and blue (A) 15 (B) 12.5

colors. (€) 7.5 (D) 10
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158. A concave mirror is placed on a horizontal surface and
two thin uniform layers of different transparent liquids
(which do not mix or interact) are formed on the reflect-
ing surface. The refractive indices of the upper and lower
liquids are p; and p2 respectively. The bright point source
at a height ’d’ (d is very large in comparison to the thick-
ness of the film) above the mirror coincides with its own
final image. The radius of curvature of the reflecting sur-
face therefore is
(n) 1l (B) pipod

2
(Q) pad (D) pad

159. As shown in the figure a particle is placed at O in front of
a plane mirror M. A man at P can move along path PY
and PY’ then which of the following is true

WY

'\..l

(A) For all point on PY man can see the image of O

(B) For all point on PY’ man can see the image, but for no
point on PY he can see the image of O

(C) For all point on PY’ he can see the image but on PY
he can see the image only upto distance d.

(D) He can see the image only upto a distance d on either
side of P.

160. The focal length of the field lens (which is an achromatic
combination of two lenses) of telescope is 90cm. The dis-
persive powers of the two lenses in the combination are
0.024 and 0.036. The focal lengths of two lenses are
(A) 30cm and 60cm (B) 30cm and —45¢m
(C) 45¢m and 90cm (D) 15¢m and 45em

161. A plano-convex lens of refractive index 1.5 and radius of

curvature 30cm is silvered at the curved surface. Now this
lens has been used to form the image of an object. At what

distance from this lens an object be placed in order to have
a real image of the size of the object.......cm

(A) 20 (B) 30

(Q) 60 (D) 80

162. A bi-concave symmetric lens made of glass has refractive

index 1.5. It has both surfaces of same radius of curvature
R. On immersion in a liquid of refractive index 1.25, it will

behave as a

(A) Converging lens of focal (B) Converging lens of focal
length 2.5 R length 2.0 R

(C) Diverging lens of focal (D) None of these
length 4.5 R

163. A small fish 0.4 m below the surface of a lake, is viewed
through a simple converging lens of focal length 3m. The
lens is kept at 0.2 m above the water surface such that fish

lies on the optical axis of the lens. The image of the fish

. 4
seen by observer will be at (uwater = §>

(A) A distance of 0.2m from
the water surface

(C) A distance of 0.3m from
the water surface

(B) A distance of 0.6 m from
the water surface

(D) The same location of fish

164. In a plano-convex lens the radius of curvature of the con-
vex lens is 10cm. If the plane side is polished, then the focal

length will be......... cm (Refractive index = 1.5)
(A) 10.5 (B) 10
(C) 5.5 (D) 5

165. A ray of light strikes a plane mirror at an angle of inci-
dence 45° as shown in the figure.After reflection, the ray
passes through a prism of refractive index 1.5, whose apex
angle is 4°. The angle through which the mirror should be
rotated if the total deviation of the ray is to be 90° is

o H aie

/e
/:"'
(A) 1° clockwise

(C) 2° clockwise

BE°

(B) 1° anticlockwise
(D) 2° anticlockwise

166. For the angle of minimum deviation of a prism to be equal
to its refracting angle, the prism must be made of a mate-
rial whose refractive index

(A) lies between /2 and 1
(C) >1

(B) lies between 2 and v/2
(D) <1

167. Aray of light is incident at an angle of incidence, ¢, on
one face of prism of angle A (assumed to be small) and
emerges normally from the opposite face. If the refractive
index of the prism is u, the angle of incidence 4, is nearly

equal to

(A) pA (B) 14

© 2 (o) 2
1% 2p

168. A curved surface of radius R separates two medium of
refractive indices p1 and s as shown in figures A and B
Choose the correct statement (s) related to the real image
formed by the object O placed at a distance z, as shown in
figure A

] (15

0 /Hﬂ__t)

« —
x

Fig. B

(A) Real image is always formed irrespective of the posi-
tion of object if ua > 1

(B) Real image is formed only when z > R

(C) Real image is formed due to the convex nature of the
interface irrespective of p; and po

(D) None of these

169. Angle of prism is A and its one surface is silvered. Light
rays falling at an angle of incidence 24 on first surface re-
turn back through the same path after suffering reflection
at second silvered surface. Refractive index of the material

of prism is
(A) 2sin A (B) 2cos A
(Q %COSA (D) tan A
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170. Match the corresponding entries of column 1 with column
2. [Where mis the magnification produced by the mirror]

Column_ — T | Column_— TI1
I.m=-2 a. Convex mirror
2. m= —— | b. Concave mirror
3. m=+2 c. Real ITmage

4. m= %1 d. Virtual image

(A) 1—-aandc),(2—-aand
d),(3—aandb)(4d—c
and d)

(C) 1—-candd),(2-band
d),(3—bandc)(4 —a
and d)

(B) (1-aandd),(2-0band
¢),(3—bandd)(4—1b
and c¢)

(D) (1-bandc),(2—band
d),(3—aandb)(4—c
and d)

171.

Two plane mirror AB and AC are inclined at an angle

6 = 20°.A ray of light starting from point P is incident at
point @ on the mirroe AB, then at R on mirror AC and
again on S on AB finally the ray ST goes parallel to mir-
ror AC. The angle iwhich the ray makes with the normal at
point Q on mirror AB is

172. The focal length of an objective of a telescope is 3metre
and diameter 15¢m. Assuming for a normal eye, the di-
ameter of the pupil is 3 mm for its complete use, the focal

length of eye piece must be......cm
(A) 6

(C) 20 (D) 60

173. The focal length of objective and eye-piece of a telescope
are 100 em and 5 cm respectively. Final image is formed at

least distance of distinct vision. The magnification of tele-

scope is
(A) 20 (B) 24
(C) 30 (D) 36

174. Two plane mirrors are inclined to each other such that a
ray of light incident to the first mirror (M;) and parallel to
the second mirror (Ms) is finally reflected from the second
mirror (M) parallel to the first mirror (M:). The angle be-
tween the two mirrors will be......°

(A) 45 (B) 60
(C) 75 (D) 90

175. A square of side 3cm is placed at a distance of 25¢m from
a concave mirror of focal length 10cm. The centre of the
square is at the axis of the mirror and the plane is normal

to the axis. The area enclosed by the image of the square
H 2

IS...... cm
(A) 4 (B) 6
(C) 16 (D) 36

176. A luminous object is placed at a distance of 30 ¢cm from
the convex lens of focal length 20 cm. On the other side of
the lens, at what distance from the lens a convex mirror
of radius of curvature 10 cm be placed in order to have an
upright image of the object coincident with it.....cm

(A) 12 (B) 30
(C) 50 (D) 60

177. A cube of side 2m is placed in front of a concave mirror
focal length 1m with its face P at a distance of 3m and
face @ at a distance of 5m from the mirror. The distance
between the images of face P and @ and height of images
of P and Q are

(A) 1m,0.5m,0.25m
(C) 0.5m,0.25m,1m

(B) 0.5m,1m,0.25m
(D) 0.25m,1m,0.5m

178. The relative luminosity of wavelength 600 nm is 0.6. Find
the radiant flux of 600 nm needed to produce the same
brightness sensation as produced by 120 W of radiant flux
at 555 nm......... w
(A) 50
(C) 120 x (0.6)?

179. It is desired to make an achromatic combination of two

lenses (L, & L) made of materials having dispersive pow-

ers wi and wa(< wy). If the combination of lenses is con-

verging then

(A) L. is converging

(C) Power of L, is greater
than the power of L,

(B) L is converging
(D) None of these

180. A rectangular glass slab ABCD, of refractive index n, is
immersed in water of refractive index nz(n1 > n2). A ray of
light in incident at the surface AB of the slab as shown. The
maximum value of the angle of incidence .42, Such that

the ray comes out only from the other surface CD is given

A D
et -
E C

() st [Peos (5072) | (@) st s cos (s )]
(C) sin~? (%) (D) sin-! <%)

181. The unit of focal power of a lens is
(A) Watt (B) Horse power
(C) Dioptre (D) Lux
182. A point source of light B is placed at a distance L in front

of the centre of a mirror of width d hung vertically on a
wall. A man walks in front of the mirror along a line par-

allel to the mirror at a distance 2L from it as shown. The
greatest distance over which he can see the image of the

light source in the mirror is

| | L
d i t B
A | '
le— [, —=| r oA
| o1, ~
(A) d/2 (B) d
(C) 2d (D) 3d

183. For the refraction of light through a prism

(A) Angle of minimum deviation will increase if refrac-
tive index of prism is increased keeping the outside
medium unchanged if up > us.

(B) The light travelling inside an equilateral prism is neces-
sarily parallel to the base when prism is set for mini-
mum deviation.
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(C) There are two angles of incidence for maximum devia-
tion.

(D) All of the above

184. A microscope is focussed on a coin lying at the bottom
of a beaker. The microscope is now raised up by 1cm. To
what depth should the water be poured into the beaker

so that coin is again in focus ?........ cm (Refractive index of
water is é)

(A) 1 (B)
(€) 3 (D)

If luminous efficiency of a lamp is 2 lumen/watt and its
luminous intensity is 42 candela, then power of the lamp

o] ks

185.

is....... w
(A) 62 (B) 76
(C) 138 (D) 264

186. A concave mirror is placed at the bottom of an empty tank
with face upwards and axis vertical. When sunlight falls

normally on the mirror, it is focussed at distance of 32cm
from the mirror. If the tank filled with water (u = %) upto

a height of 20 cm, then the sunlight will now get focussed
at

(A) 16 cm above water level  (B) 9 c¢m above water level

(C) 24 c¢m below water level (D) 9 cm below water level

187. A small source of light is to be suspended directly above

the centre of a circular table of radius R. What should be
the height of the light source above the table so that the

intensity of light is maximum at the edges of the table
compared to any other height of th%source

() 5 ® %
(D) V2R

(A R

188. A plano convex lens of refractive index u; and focal length
f1 is kept in contact with another plano concave lens of
refractive index u2 and focal length fs. If the radius of cur-
vature of their spherical faces is R each and fi = 2f>, then
w1 and po are related as
(A) p1 +2u2=3
(C) Buza +pu1 =1

(B) 2u1 +p2 =1
(D) 2po +p1 =1

189. A thin lens of focal length f and its aperture has a diam-
eter d. It forms an image of intensity 7. Now the central
part of the aperture upto diameter (d/2) is blocked by an
opaque paper. The focal length and image intensity would

change to
(A) £/2,1/2 (B) f,1/4
(C) 3f/4,1/2 (D) f,3I/4

190. An object is placed at a distance of 40 ¢m from a con-
cave mirror of focal length 15 c¢m. If the object is displaced
through a distance of 20 ¢m towards the mirror, the dis-
placement of the image will be

(A) 30cm away from the mir- (B) 36cm away from the mir-
ror

ror
(C) 36 cm towards the mir- (D) 30 cm towards the mir-
ror ror

191. A hemispherical glass body of radius 10 cm and refractive

index 1.5 is silvered on its curved surface. A small air bub-
ble is 6 cm below the flat surface inside it along the axis.

The position of the image of the air bubble made by the
mirror is seen

Ilﬂcmi

Iﬁcm
O

(A) 14 e¢m below flat surface

Silvered

(B) 20cm below flat surface

(C) 16 cm below flat surface (D) 30cm below flat surface

192. Two plane mirrors. A and B are aligned parallel to each
other, as shown in the figure. A light ray is incident at an
angle of 30° at a point just inside one end of A. The plane
of incidence coincides with the plane of the figure. The
maximum number of times the ray undergoes reflections
(including the first one) before it emerges out is

: 2:/2m |

T e By

0.2m .
| >
TR

(A) 28 (B) 30

(C) 32 (D) 34

193. Two vertical plane mirrors are inclined at an angle of 60°
with each other. A ray of light travelling horizontally is re-
flected first from one mirror and then from the other. The

resultant deviation is.....°
(A) 60

(C) 180

(B) 120
(D) 240

194. Monochromatic light rays parallel to z -axis strike a con-
vex lens AB. If the lens oscillates such that AB tilts upto a

small angle 6 (in radian) on either side of y -axis, then the
amplitude of oscillation of image will be (f = focal length
of the lens):

!
\

L]

(A) fseco (B) fsec?6
© o) 1~

195. Two mirrors AB and CD are arranged along two paral-
lel lines. The maximum number of images of object O that

can be seen by any observer is

1“
B o ¢
[
(A) 1 (B) 2
(C) 4 (D) Infinite

196. Two lenses are placed in contact with each other and the
focal length of combination is 80cm. If the focal length of
one is 20cm, then the power of the other will be

(A) 1.66D (B) 4.00D

(C) —1.00D (D) —3.75D
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197. What is the position and nature of image formed by lens
combination shown in figure? (f1, f» are focal lengths)

—2 cn—H

{ ra B

O

]

20cm__ifi=+5em | f=—5cm

4

(A) 70cm from point B at (B) 40cm from point B at

left; virtual right; real
(©) Lo from point Bat (D) 70cm from point B at
3 right ; real

right; real

198. A thin prism having refracting angle 10° is made of glass
of refractive index 1.42. This prism is combined with an-
other thin prism of glass of refractive index 1.7. This combi-
nation produces dispersion without deviation. The refract-
ing angle of second prism should be....°

(A) 6 (B) 8
(C) 10 (D) 4

199. A prism having an apex angle 4° and refraction index 1.5
is located in front of a vertical plane mirror as shown in
figure. Through what total angle is the ray deviated after
reflection from the mirror.....°

a0° &
——0
(A) 176 (B) 4
(C) 178 (D) 2

200. A thin oil layer floats on water. A ray of light making an
angle of incidence of 40° shines on oil layer. The angle of
refraction of light ray in water is......°

(,ufoil = 1457 Mwater = 133)
(A) 36.1

(C) 26.8

(B) 44.5
(D) 28.9
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ANSWER KEY

PHYSICS

1-D 2-A 3-C 4-A 5-D 6-C 7-C 8-B 9-C 10-B
11-C 12-D 13-C 14 - A 15-C 16 - A 17-B 18-B 19-C 20-B
21-C 22-B 23-C 24-A | 25-D 26-C 27-C | 28-D | 29-D 30-A
31-D 32-A | 33-B 34-A 35-B 36-B 37-B 38-B 39-A | 40-C
41-C 42-C | 43-D | 44-C 45 - B 46 - B 47 - C 48-A | 49-B 50 - A
51-A | 52-D 53-A 54 - A 55-B 56 -D 57-B 58 -A 59-B 60 -B
61-B 62 - C 63 - A 64 - C 65-A 66 - B 67-D 68 - C 69-A | 70-B
71-C 72 -C 73-A | 74-B | 75-D | 76-D 77 -C 78 - C 79-C 80-C
81-D 82-B 83-D 84-C 85-C 86-B 87-B 88-B 89-D 90 - A
91-D 92-C 93-B 94 -B 95-B 9% - C 97 - A 98 -C 99-B | 100-A
101-C | 102-D | 103-A | 104-D | 105-A | 106-B | 107-B [ 108-C | 109-B | 110-D
M1-D | 112-A | 113-A| 114-A | 115-B | 116-D | 117-A [ 118-D | 119-D | 120-A
121-C | 122-A | 123-D | 124-A | 125-C | 126-A | 127-B | 128-A | 129-C | 130-D
131-B | 132-C | 133-C | 134-B | 135-A | 136-C | 137-A | 138-C | 139-A | 140-A
141-A | 142-A | 143-D | 144-B | 145-B | 146-C | 147-C | 148-D | 149-C | 150-B
151-A | 152-D | 153-C | 154-D | 155-D | 156-B | 157-B | 158-D | 159-C | 160-B
161-A | 162-D | 163-D | 164-B [ 165-B | 166-B | 167-A | 168-D | 169-B | 170-D
171-B | 172-A | 173-B | 174-B | 1775-A | 176 -C | 177-D [ 178-D | 179-B | 180-A
181-C | 182-D | 183-D | 184-D | 185-D | 186-B | 187-B | 188-A | 189-D | 190-B
191-B | 192-B [ 193-D | 194-D | 195-A | 196-D | 197-D [ 198-A | 199-C | 200-D
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SOLUTION

PHYSICS

1. Aflat mirror M is arranged parallel to a wall W at a dis-
tance [ from it. The light produced by a point source S kept

on the wall is reflected by the mirror and produces a light
spot on the wall. The mirror moves with velocity v towards
the wall.

Wall W

(A) The spot of light will
move with the speed
v on the wall.

(B) The spot of light will not
move on the wall.

(C) The size of the light spot same.
on the wall remains the (D) v'Both (3) and (C)

Sol : since the mirror M is perfectly parallel to the wall
w, its distance from the wall does not matter for the light
spot. So the spot light will remain stationary. Also the
source being point source, the image size will also remain
a point. Hence correct Answer are option B, C

. Choose the correct statement (s) related to the motion of
object and its image in the case of mirrors

(A) v Object and its image always move along normal w.r.t.

mirror in opposite directions

(B) Only in the case of convex mirror, it may happen that
the object and its image move in the same direction

(C) Only in the case of concave mirror, it may happen that
the object and its image move in the same direction

(D) Only in case of plane mirrors, object and its image
move in opposite directions

Sol : In all the types of mirror (i.e.plane mirror, convex
mirror, concave mirror) object and its image always move
along normal w.r.t mirror in opposite directions.

. A small source of light is 4m below the surface of a liquid
of refractive index 5/3. In order to cut off all the light com-
ing out of liquid surface, minimum diameter of the disc

placed on the surface of liquid is .......... m
(A) 3 (B) 4
(C) veo (D) oo

Sol : Taking refraction at B

gx sinC' =1 x sin 90°

3
inC ==
S 5

From rightangled triangle OAB

r 3
ViZ Rz 5

2512 = 9r2 4+ 9h2 = 1612 = 9h2

. A telescope has an objective lens of focal length 200 em and

an eye piece with focal length 2 ¢m. If this telescope is used
to see a 50 meter tall building at a distance of 2 km, what

is the height of the image of the building formed by the
objective lens......cm

(A) v5 (B) 10
(01 (D) 2
Sol : (a) Magnification of objective lens
m=L_v_Jf

O uo uo

o1 _200x107*
50 2x 103
==>1=5x%x10"?m=5cm.

. Two plane mirrors at an angle such that a ray incident on a

mirror undergoes a total deviation of 240° after two reflec-
tions.

(A) the angle between the mirror is 60°

(B) the number of images formed by this system will be 5,

if an object is placed symmetrically between the mir-
rors.

(C) the no. of images will be 5 if an object is kept unsym-
metrically between the mirrors.

(D) vAll of the above

. Two stars situated at distances of 1 and 10 light years re-

spectively from the earth appear to possess the same
brightness. The ratio of their real brightness is

(A) 1:10 (B) 10:1
(C) v1:100 (D) 100:1
Sol: (c) I = %:> L—;: L—j(l is same)
T T'l 7"2
Li 1} 1\?
2ot (=) =1:100.
T I, 7 (10> 00

. A lens having focal length and aperture of diameter d

forms an image f of intensity I. Aperture of diameter d

in central region of lens is covered by a black paper. Focal
length of lens and intensity of image now will be respec-
tively

3 3 I 3f I
r=-Xh=r=-x4=r=3m - = -
i i (A 75 ® %,
diameter = 6m . 31 1
(© vr2 o L :
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10.

11.

Sol : Focal length of the lens remains same. Intensity of
image formed by lens is proportional to area exposed to
incident light from object.

i.e. Intensity « area

I N A2

or S

. d\?> wd®
Initial area, Ay =« (§> - WT
After blocking, exposed area,
VL ) N S CAE .

*T 4 4 16 16

3rd?
IL_A_ 16 _3
L A nd® 4
4
3 3

or 12—111—11 (.Il—I)

Hence, focal length of a lens = f, intensity of the image

T4
An achromatic convergent doublet of two lens in contact
has a power of +2 D. The convex lens is power +5 D. What
is the ratio of the dispersive powers of the convergent and
divergent lenses?

(A) 2:5

(C) 5:2

Sol : Goven: P, =5D
P—-2=P-P=2-5=-3D
w_ h_-PR_3
w2 f2 P1 5

. Two plane mirrors are inclined at an angle of 72°. The

number of images of a point object placed between them
will be

(A) 2 (B) 3

(C) v4 (D) 5

: _ (360 _ _ (360 Y\ _
Sol.(c)n_(e 1):>n—<72 1>_4

The focal lengths of the objective and eye lenses of a tele-
scope are respectively 200 cm and 5 c¢m. The maximum
magnifying power of the telescope will be

(A) —40 (B) v —48

(C) —60 (D) —100

Sol : (b) Magnifying power of astronomical telescope

~fe Je) _ 200 5 _

If an object is placed at A(OA > f); Where f is the focal
length of the lens the image is found to be formed at B.A
perpendicular is erected at o and C' is chosen on it such
that the angle ZBC A is a right angle. Then the value of f
will be

{0
A
) S

(A) AB/OC? (B) (AC)(BC)/OC
(C) vOC?/AB (D) (OC)(AB)/AC + BC
o 111 11
f OB —-0OA OB O0OA
o (OA)(OB)
AB+ OB
0OA)(OB

12.

13.

14.

15.

Now, AB? = AC? + BC?

or (OA + OB)? = AC? + BC?

or OA? 4+ OB? +2(0A)(OB) = AC? + BC?
- (AC?* = 0C?) + (BC* — 0C?)
+2(0A)(OB) = AC? + BC?

Solving, we get

(OA)(OB) = 0C?

Substituting in Eq. (i), we get

oc?

AB

f=
A lamp is hanging along the axis of a circular table of ra-
dius r. At what height should the lamp be placed above the

table, so that the illuminance at the edge of the table is é
of that at its center

r r
(A) g (B) ﬁr
Q) 3 I . 3/2(D) \/%
Sol : (d) 52 = (r +h3 )
= 8= %7};2)3/2? 2h = (r* + h*)'/?

= 4h? = r® 4 h?= 3h% = rP==>h = —_

V3

A biconvex lens has a radius of curvature of magnitude

20 ecm. Which one of the following options describe best
the image formed of an object of height 2 ¢m placed 30 cm
from the lens?

(A) Virtual, upright, height  (B) Virtual, upright, height

= lem = 0.5em

(C) vReal, inverted, height (D) Real, inverted, height
= 4dem =lem

Sol : In general we have assumed p = 1.5 So, f = 20cm

1 11

fovu

1 1, 1

20 v 30

1 1 1 10

v 20 30 600

v = 60cm

h;

h—o =2

hi =2 X |h0‘

h; =4cm

Here, image is real, inverted, magnified field and height of
image is 4cm

Two plane mirrors are placed parallel to each other at a
distance L apart.A point object O is placed between them,
at a distance L/3 from one mirror. Both mirrors form mul-
tiple images. The distance between any two images cannot
be

(A) v3L/2 (B) 2L/3

(C) 2L (D) None

Sol : Please refer below image.

On the left side the distance between two images will be
=4L/3 and on

the right side the distance between the two adjacent image
is=2L
Hence, the distance cannot be 3L/2

4173 413
il A .
413 hy =
< »L3|L3 213 L3
P T L 1 2
of 5L/3 0. | O SL/3 O oL R
L

Spherical aberration in a lens
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16.

17.

18.

(A) Is minimum when most of the deviation is at the first
surface

(B) Is minimum when most of the deviation is at the sec-
ond surface

(C) vIs minimum when the total deviation is equally dis-
tributed over the two surface

(D) Does not depend on the above consideration
Sol : (¢)

A point object is placed at a distance of 10cm and its real
image is formed at a distance of 20 cm from a concave mir-
ror. If the object is moved by 0.1¢m towards the mirror, the
image will shift by about

(A) v0.4cm away from the (B) 0.4cm towards the mir-

mirror ror

(C) 0.8cm away from the (D) 0.8¢m towards the mir-
mirror ror

Sol : (a)Mirror formula

L U N T S

f v uw f =20 (-10) 3

If object moves towards the mirror by 0.1 cm then.
u = (10 — 0.1) = 9.9 cm. Hence again from mirror formula

1 1 1 , - ,
- = 4 — = 20.4 i.e. image shifts awa
203 v TS99 cn g y

from the mirror by 0.4 cm.

A concave mirror of focal length 100 ¢m is used to obtain
the image of the sun which subtends an angle of 30°. The
diameter of the image of the sun will be.....cm

(A) 1.74 (B) v0.87
(C) 0.435 (D) 100

Sol : ( b) The angle subtended by the image of the sun at
the mirror

1\° ™
=30 =(2) =2 rad
(2) 360

If z be the diameter of the image of the sun, then

Are @ _12r  m
Radius 100 27360 360
1007

H— 100 Cr—*

A vessel of depth 2h is half filled with a liquid of refractive
index 2v/2 and the upper half with another liquid of refrac-
tive index v/2. The liquids are immiscible. The apparent
depth of the inner surface of the bottom of vessel will be

h 3
A) — (B) vZhv2
® 7 2
h h
- D) —
2(V2+1) () 3V2
Sol : For near normal incidence,
hactal
happ =
PP <&>
Mrat
h
+h
(%)
3h 3
happarent = 27@ - m - Zh\/i
1

19.

20.

21.

22.

23.

24,

An object has image thrice of its original size when kept at
8cm and 16cm from a convex lens. Focal length of the lens
is

(A) 8em (B) 16cm

(C) vBetween 8c¢m and 16em (D) Less than 8em

Sol : (c)m:i3,using;n: f—{—u
For virtual image 3 = Fos (4)
For real image — 3 = f16 ..... (i4)

Solving (i) and (i) we get f = 12¢m

The focal length of a convex lens is 10c¢m and its refrac-

tive index is 1.5. If the radius of curvature of one surface
is 7.5cm, the radius of curvature of the second surface will

(A) 7.5 (B) v15

(C) 75 (D) 5
a1 11

Sol : (b) 4= s - >(R—1—R—2)

A converging lens forms an image of an object on a
screen. The image is real and twice the size of the ob-
ject. If the positions of the screen and the object are in-
terchanged, leaving the lens in the original position, the

new image size on the screen is
(A) twice the object size (B) same as the object size

(C) v'half the object size
(D) can't say as it depends

on the focal length of
the lens.

When a glass prism of refracting angle 60° is immersed in
a liquid its angle of minimum deviation is 30°. The critical
angle of glass with respect to the liquid medium is......°

(A) 42 (B) v45
(C) 50 (D) 52
. (A + 5m)
sin 2
Sol: (b)A =60°, 6,, = 30°S0 = i
an(2)
60° + 30°
St 2 sin 45°
p=— (60") = snsos = V2
sin
2
1 (1 5
Also = —— = C =sin ~|=C=45
sin C' I

To determine refractive index of glass slab using a travel-
ling microscope, minimum number of readings required

are
(A) 2 (B) 4
(Q) v3 (D) 5
Sol : Reading one = without slab
Reading two = with slab

Reading three = with saw dust

Minimum three readings are required to determine refrac-
tive index of glass slab using a travelling microscope

A spherical surface of radius of curvature R separates air
(refractive index 1.0) from glass (refractive index 1.5). The
centre of curvature is in the glass. A point object P placed
in air is found to have a real image Q in the glass. The lime
PQ cuts the surface at the point O, and PO = 0OQ. The
distance PO is equal to :

(A) vV5R
(C) 2R

(B) 3R
(D) 1.5R
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25.

26.

27.

Sol : When a ray light travels from p; to u2 after refraction
at a single curved surface,

Y S

v U R
As per sign convention,

u=—z,v=+z, RIis tve
w1 =12 =15
15

An astronomical telescope has an angular magnification of
magnitude 5 for distant objects. The separation between
the objective and the eye piece is 36cm and the final image
is formed at infinity. The focal length f, of the objective
and the focal length f. of the eye piece are

(A) fo = 45cmand f. = (B) fo = 7.2cm and
—9cem fe=5bcm

(C) f, = 50cm and f. = (D) vf, = 30cm and
10em fe=6cm

Sol : (d)In this case |m| = o _ 5.... (1)

fe

and length of telescope = f, + f. = 36.... (i)
Solving (i) and (i),

we get f. =6 cm,f, = 30 cm.

An initially parallel cylindrical beam travels in a medium of
refractive index u(I) = po + p2I where po and po are posi-
tive constants and I is the intensity of the light beam. The
intensity of the beam is decreasing with increasing radius.

As the beam enters the medium , it will

(A) travel as a cylindrical beam

(B) diverge
(C) vconverge and converge near the
(D) diverge near the axis periphery
Sol : In the medium, the refractive index will decrease
from the axis towards the periphery of the beam. There-

fore, the beam will move as one move from the axis to the
periphery and hence the beam will converge.

- Axis -=

The objective lens of a compound microscope produces

magnification of 10. In order to get an overall magnifica-
tion of 100 when image is formed at 25 cm from the eye,
the focal length of the eye lens should be

(A) 4em (B) 10em
(Q) ‘/%cm (D) 9cm

28.

29.

Sol : (c) m = mo X Me= m = M, X

D
1+ —
(4 7)

= 100 = 10 x 1+§ :>fe:§cm

Je 9
For a prism of apex angle 45°, it is found that the angle of
emergence is 45° for grazing incidence. Calculate the re-
fractive index of the prism.

(A) (2)'/2 (B) (3)"/
(C) 2 (D) v (5)"/?
= T e Ty
Sol:i= 5 4,A 1
sin ¢ sine
==
sinr;  sinrg
. 1 . 1 .
= sinr; = —and sinre = —— since
I V2u
7‘1+T’2:A:7:>7"1:£*7"2
= sinr *Lcosr —Lsinr
1 NG 2 NG 2
= /2sinry +sinrs = cosrs
V-2 N s S N (A SN S B
boV2p 22 p? 2 2p?

(o N,
=a(5+3) =
pr=5=>u=+5

A light ray falls on a square glass slab as shown in the dia-
gram. The index of refraction of the glass, if total internal
reflection is to occur at the vertical face, is equal to

Incident ray

(v +1) 5
® (B) \/2
3
@ 3 (D) vy/3
Sol : At point A by Snell's law
_ sin45° sinr = 1 (i)
= T smr = T\/i ..... (3

At point B, for total internal reflection,
L. 1

sint; = —

From figure, iy =90° —r

1
- (sin90° — ) = ~
m

1
= cosT = —

(i)

"
— 1

Now cosr = /1 —sin®r=,/1—- —
212

From eqs (i¢) and (¢i7)

1 2t -1
pwo\2p?

Squaring both sides and then solving, we get
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30.

31.

32.

33.

A convex lens produces a real image m times the size of
the object. What will be the distance of the object from the
lens

(A) /("”’* l) f

—
oY)

=
—

m—1)f

m

© (24) s (0) =
f f m—+1
f+u:>—m:f+u:>u=—(7m )f

A ray of light is incident normally on a prism of refractive
index 1.5, as shown. The prism is immersed in a liquid of
refractive index ‘y’. The largest value of the angle ACB, so
that the ray is totally reflected at the face AC, is 30°. Then
the value of u must be :

A
B C
V3 5
(A) - (B) 3
() % (D) /¥

A spherical surface of radius of curvature 10 cm separates
two media X and Y of refractive indices 3/2 and 4/3 re-
spectively. Centre of the spherical surface lies in denser
medium. An object is placed in medium X. For image to be
real, the object distance must be

(A) v greater than 90 cm (B) less than 90 cm.
(C) greater than 80cm (D) less than 80 cm.

An electric bulb illuminates a plane surface. The intensity
of illumination on the surface at a point 2m away from the
bulb is 5 x 10™* phot (lumen/cm?). The line joining the bulb
to the point makes an angle of 60° with the normal to the
surface. The intensity of the bulb in candela is

(A) 403 (B) v40
(C) 20 (D) 40 x 10
Sol: (b) I = LCZSQ
'
I x7r?
L =
= cos @
—4 4 2
:5><10 x 10% x 2 — 40 Candela
cos 60°
Normal
6o°
bl Screen

34. Aray of light travels from a medium of refractive index p

35.

36.

to air. Its angle of incidence in the medium is i, measured
from the normal to the boundary, and its angle of devia-

tion is 4. 4 is plotted against ¢ which of the following best
represents the resulting curve

(A) v
b : 5
'E'E | (B) &1 \
i & —%n
[ —=

—_
[t
w3
T

o —

(5]

>

0 o2
j —
(W i 8laf |
3 i !
(C) 5 | | (D) o1 F |
| |
: :
8] ‘-i-:? !-_; o i —s wd

Sol : (a)The ray of light is refracted at the plane surface.

However, since the ray is travelling from a denser to a

rarer medium, for an angle of incidence (i) greater then

the critical angle (¢) the ray will be totally internally re-

flected.

(1) For i < ¢; deviation = r — ¢ with 1 Sme
n o osinr

Hence § = sin™! (usini) — 4
This is a non-linear relation. The maximum value of

§isd = E—c;wherez':candu: .1
2 sinc
(2) For i > ¢, deviation § = 7 - 2i
& decreases linearly with 4
52 =7 —2c= 251
6,¢

# ;'\lcﬂ'

1) (2)

A vessel of depth 2d c¢m is half filled with a liquid of refrac-
tive index p1 and the upper half with a liquid of refractive
index u»2. The apparent depth of the vessel seen perpendic-

ularly is
(A) d (%) (B) vd <i+ i)
(C) 2d (i+ i) (D) 2d (MLQ)

Sol : (b)h/:ﬁ+@:d(i+i>
n1o 2 H1 o 2

A combination of two thin lenses with focal lengths f; and
f2 respectively forms an image of distant object at distance
60cm when lenses are in contact. The position of this im-
age shifts by 30cm towards the combination when two
lenses are separated by 10cm. The corresponding values
of f1 and £, are

(A) 30 cm,—60cm
(C) 15¢m, —20em

(B) v'20cm, —30em
(D) 12 em, —15¢m
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37.

38.

39.

40.

1 1 1

1 1 1 10 .
and 0 h E—flﬁ...(m)

On solving () and (i7) fife = — 600 and f1 + fo = —10
Hence f; = 20cm and f> = —30cm

An object is placed infront of a convex mirror at a distance
of 50 cm. A plane mirror is introduced covering the lower

half of the convex mirror. If the distance between the ob-
ject and plane mirror is 30 cm, it is found that there is no

parallax between the images formed by two mirrors. Ra-
dius of curvature of mirror will be......cm

(A) 12.5 (B) v25
@ % (D) 18

Sol : (b) Since there is no parallex, it means that both im-
ages (By plane mirror and convex mirror) coinciding each
other.

According to property of plane mirror it will form image
at a distance of 30%1 behind it. Hence for convex mirror

u = —H0cm, v = +10cm

By usin l—lJrl

y gfi’U U
1 1 1 4
=4 =
f 410 =50 50

2

=>f=?50m

= R=2f=25cm.
Ohbject

‘|’f-".

«— 30 cm—pFE—20 cm

¥
— Al ocm—>
13 em

In the figure shown, the image of a real object is formed at
point I. AB is the principal axis of the mirror. The mirror
must be :

’ (W
L
A - B

Im.-d,
.|

(A) concave & placed to-
wards right 1

(B) v concave & placed to-
wards left of I

(C) convex and placed to- (D) convex & placed towards
wards right of left of I.

Sol : since image is magnified and inverted so mirrro in
concave and placed also towards left of I.

A ray of light from a denser medium strike a rarer
medium. The angle of reflection is r» and that of refraction
is 7. The reflected and refracted rays make an angle of 90°
with each other. The critical angle will be :

(A) vsin™*(tanr) (B) tan™'(sinr)
(Q) sin~(tanr’) (D) tan™'(sinr’)
Sol : According to Snell's law,

_osind sin ¢ __ sing
" sinr’ " sin(90° —r)  cosr
From law of reflection, i =r
sinr
= =tanr
cosT

Critical angle = sin™*(u) = sin™*(tanr)

The focal lengths of the objective and eye-lens of a micro-
scope are 1c¢m and 5 cm respectively. If the magnifying
power for the relaxed eye is 45, then the length of the tube

41.

42.

43.

Sol : ( ¢)By using me. = (Loo =

(Lo —1—5) x 25
1x5

= 45 = = Lo = 15cm.

A tiny air bubble in a glass slab (1 = 1.5) appears from one
side to be 6 ¢cm from the glass surface and from other side,
4 e¢m. The thickness of the glass slab is......cm

(A) 10 (B) 6.67

() vi15 (D) None of these
. _ real depth

Sol : We know that y = apparent depth

Let the thickness of the slab be ¢ and real depth of the bub-
ble from one side be z. Then

z  (t—=x)

x t—x
ris=2=
6 1 orbS=g=

This gives z =9 and 1.5 = % or t = 15cm

Angle of a prism is 30° and its refractive index is v/2 and
one of the surface is silvered. At what angle of incidence, a
ray should be incident on one surface so that after reflec-
tion from the silvered surface, it retraces its path......°

(A) 30 (B) 60

(C) v45 (D) sin~'v1.5
Sol:(c)A=7r+0=r=30°

From Snell's law at surface AB
S 7

T osinr
S e .
=2= =i =45°

~ sin30°

B C

A rod of length 10 ¢m lies along the principal axis of a con-
cave mirror of focal length 10 c¢m in such a way that its
end closer to the pole is 20 ¢m away from the mirror. The
length of the image is ......cm

(A) 10 (B) 15

(C) 2.5

Sol : Here, f = —10cm
Forend A,us = —20cm

Image position of end A

1,1 1
va  ua f

RIS SRS NP SRS S S |
va  (=20)  (=10)  wa —10 ' 20 20
va = —20cm

For end B,up = —30cm

Image position of end B

1,1 1

v up f

1 1 1 1 1 1 2

vs ' (=30)  (=10) " wp —10° 30 30
vg = —15cm

Length of the image
= |va| — Jvg| = 20cm — 15cm = 5cm

B A

\

20 cm ———* P

T

M—10 con—7
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44.

45.

46.

47.

The focal length of lens of refractive index 1.5 in air is
30cm. When it is immersed in a liquid of refractive index

(A) 30 (B) 60
(C) v120 (D) 240
fi _ (a,ug - 1)

Sol : (c) By using=-

fu " g mp) e TS

120cm.

We wish to see inside an atom. Assuming the atom to have
a diameter of 100 pm, this means that one must be able

to resolved a width of say 10 p.m. If an electron micro-
scope is used, the minimum electron energy required is
about.......KeV

(A) 1.5 (B) v15
(C) 150 (D) 1.5
Sol : (b) Wave length of the electron wave be 10 x 10~ '?m,
. h h?
Using A= s F T e m
—34,\2
_ (6.63; x 107°%) Joule
(10 x 10712)" x 2 x 9.1 x 10731

(6.63 x 10734)° v
(10X 10712)* x 2 x 9.1 x 10731 x 1.6 x 10719
=15.1 KeV.

The separation between the screen and a concave mirror is
2r. An isotropic point source of light is placed exactly mid-
way between the mirror and the point source. Mirror has

a radius of curvature r and reflects 100% of the incident
light. Then the ratio of illuminances on the screen with and

without the mirror is

(A) 10:1 (B) v2:1

(C) 10:9 (D) 9:1

Sol : (b) Illuminance on the screen without mirror is
L

L=7

Illuminance on the screen with mirror
L L 2L I

I, = — = =>"=-=92:1

2T 72 I

Q Lamp

LR
Y ]

r | Screen

Image

There is an equiconvex glass lens with radius of each face
as Rand ,uy, = 3/2 and . = 4/3. If there is water in ob-
ject space and air in image space, then the focal length is

(A) 2R (B) R
() /sg (D) R?

Sol : (c) Consider the refraction of the first surface i.e. re-
fraction from rarer medium to denser medium

M2 =g g2

R —u V1
9-0),3
2 = 2
J\2) \3/_ 3,3, o
R oo v

Now consider the refraction at the second surface of the
lens i.e. refraction from denser medium to rarer medium
3 3

1-2 2
2 2

—R 9R w2 \2
The image will be formed at a distance of gR.

This is equal to the focal length of the lens.

48.

49.

50.

51.

The magnifying power of an astronomical telescope is 8
and the distance between the two lenses is 54 cm. The focal
length of eye lens and objective lens will be respectively

(A) v6cem and 48 em (B) 48cm and 6cm

(C) 8c¢m and 64cm (D) 64cm and 8cm

Sol : (a)f, + f. = 54 and &:m:8$fo:8fe

fe
i
:>8fe+fe=54:>fe:%:6

= fo=8fe=8x6=48

A simple telescope, consisting of an objective of focal
length 60 cm and a single eye lens of focal length 5cm is
focussed on a distant object is such a way that parallel rays
comes out from the eye lens. If the object subtends an an-
gle 2° at the objective, the angular width of the image........ °

(B) v24
(D) 1/6
fo

Sol : ( b)Since m = 22

Angle subtended by the image

Also m = Angle subtended by the object
fo  « fox B 60x2

== a= = = 24°
fﬂ 6 fe 5

In a parallel beam of white light is incident on a converging
lens, the colour which is brought to focus nearest to the
lens is

(A) vViolet

(C) The mean colour

(B) Red

(D) All the colours together
Sol : ( a)Focal length for voilet is minimum.

Assertion: A double convex lens (1 = 1.5) has focal length

10 em. When the lens is immersed in water (. = 4/3) its
focal length becomes 40 cm

L =, ( 1 1 )
Reason: — = ——— | — — —
f Hm Ry Ro

(A) vIf both Assertion and Reason are correct and the Rea-
son is a correct explanation of the Assertion.

(B) If both Assertion and Reason are correct but Reason is
not a correct explanation of the Assertion.

(C) If the Assertion is correct but Reason is incorrect.

(D) If both the Assertion and Reason are incorrect.
Sol : Using the given relation,

1 (1L5-1\/1 1
10 1 Ri Ra
1 1 1
— =05 — —
10 <R1 R2>

In the second case, u =

4
1 1.5 — 3 L_ 1
Fl 43 Ri Ry
Dividing (iz) from (2),

f 05  4x05

10 05/4 05

f=4x10=40cm
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52. Material A has critical angle 4, and material B has critical
angle ig(ip > ia). Then which of the following is true

() Light can be totally internally reflected when it passes
from Bto A

(#¢) Light can be totally internally reflected when it passes
from Ato B

(i7) Critical angle for total internal reflection is ig —ia

(iv) Critical angle between A and B is sin™* :zzf?
(A) (4) and (ii7) (B) (7) and (iv)
(C) (43) and (#44) (D) v (i7) and (iv)
Sol : (d) We know C = sin™* (1)
n

Given critical angle ig > ia
So up < pa i.e. Bisrarer and A is denser.
Hence light can be totally internally reflected when it
passes from A to B
Now critical angle for A to B
1
Cap =sin~?! (—): sin~! [apB]
BMA

=sin™! BB\ _ sin~? {Lnl‘/‘}

HA sin B

53. In an optics experiment, with the position of the object
fixed, a student varies the position of a convex lens and for
each position, the screen is adjusted to get a clear image of
the object. A graph between the object distance u and the
image distance v, from the lens, is plotted using the same
scale for the two axes. A straight line passing through the
origin and making an angle of 45° with the z—axis meets
the experimental curve at P. The coordinates of P will be

(A) v (2f,2f) (B) (f/2,f/2)

(€ (f.f) (D) (4f,4f)

Sol: Here u = —2f,v = 2f

As |u| increases, v decreases for |u| > f. The graph between
|v| and |u| is shown in the figure. A straight line passing
through the origin and making an angle of 45° with the x
-axis meets the experimental curve at P(2f,2f)

Experimental
[1r]

curve
1
I -
: Straight
I line
I .
.,-.:_,.I (2f, 20
1 I!-:I
— —— r— mmmmmmmm
450 |
(I >

[l

54. A man can see only between 75 cm and 100 cm. The power
of lens to correct the near point will be

(R) v+5D (B) +3D
(C) —3D (D)—%D

Sol : (a) For improving near point, convex lens is required
and for this convex lens

u=—25cm,v=—T7T5cm
i1 1 éf*Ecm
f T =75 =25 )

1 1
SopowerP:ﬂ—ﬂ:-iéD

f  75/2 3

55. A concave mirror is used to form image of the Sun on a

white screen. If the lower half of the mjrror were covered
with an opaque card, the effect on the image on the screen
would be

(A) negligible (B) vto make the image less

bright than before

(D) to make the lower half
of the image disappear

(C) to make the upper half
of the image disappear

56.

57.

58.

Sol : The complete image is formed but intensity of im-
age will decrease. intensity o (area of mirror reflecting the
light).

It is desired to photograph the image of an object placed
at a distance of 3m from the plane mirror. The camera

which is at a distance of 4.5m from the mirror should be
focussed for a distance of.....m

- f

— 3m—s«—3m—s

«— 45 m—-

Each quarter of a vessel of depth H is filled with liquids of
the refractive indices n1,n2, n3 and nys from the bottom re-
spectively. The apparent depth of the vessel when looked
normally is

H(ni+n2+ns+n 1 1 1 1
(n1 + na + s + na) H<7+7+7+7>
4 v ni N2 N3 Na

(8) .

1 1 1 1
H <—+ —+—+ —)
(D) n1 no ns N4

2

(n1 4+ n2 + nz + na)
(Q) 10

Sol : (b) Apparent depth of bottom

H/4 H/4 H/4 H/4
_H/AL H/A, H/A, H/A
251 p2 w3 Ha

H/(1 1 1 1
=S+ =+ —+—
4 \p1 o p2 p3 o pa

The refractive index of the material of a concave lens is .
It is immersed in a medium of refractive index p: . A par-
allel beam of light is incident on the lens. The path of the

(A) v

in

emergent rays when pq > p is
1!
_“_W/
L,
1]
i}

1l
Ky i ,; % Ky
(€) ! \ " o) »

N\

W
y

[\

I
iy -
e

[\
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59.

60.

Sol : If a lens of refractive index y is immersed in a
medium of refractive index ., then its focal length in
medium is given by

1 1 1
= o= (7 ;)

If f, is the focal length of lens in air, then

1 1 1
—=(qu =D =——-—=—
fa (apu ) (R1 Rz)
fm _ (ap —1)
==
fa (li - 1)
If i > p, then f,, and f, have opposite signs and the na-
ture of lenschanges i.e. a convex lens diverges the light

rays and concave lens converges the light rays. Thus given
option (a) is correct.

From the figure shown establish a relation between,
M1, 2, (3.

(A) p1 < p2 < ps (B) Vs < pz;ps =
(C) p3 > posps = (D) None of these
Sol : Between 1 and 3there is no deviation. Hence,
H1 = K3

Between 3 and 2

Ray to light binds towards normal. Hence,

M2 > U3

An optical fibre consists of core of u; surrounded by a
cladding of p2 < u1. A beam of light enters from air at an
angle a with axis of fibre. The highest « for which ray can
be travelled through fibre is

(A) cos™'\/u3 — 3
(C) tan™"/uf — 413

Sol : (b) Here the requirement is that i > ¢

(B) vsin™'\/u? — 3
(D) sec™'\/uf — 3

= sini>sinc = sini> 2. .. .(4)
T
From Snell's law p1 = sma .(i9)
sinr
Also in AOBA
r+i=90°= r=(90—1)
Hence from equation (i4)
sina = p1sin(90 — @)
. sina
= cosi=
T3
sina >
sini = /1 — cos?i= (/1 — ( m ) . (i)
1

61.

62.

63.

64.

. 2
From equation (¢) and (4i) {/1 — (%) > L2
M1 M1

==>sin’a < (uf — p3) ==>sina < /u? — 3

Parallel beam of light is incident on a system of two con-
vex lenses of focal lengths fi = 20cm and fo = 10cm.

What should be the distance between the two lenses so
that rays after refraction from both the lenses pass undevi-

)
N Y

(A) 60 (B) v30

(C) 90 (D) 40

Sol : The image formed by first lens will lie at its second
lens focus. This image will act as an object for the second
lens. For the rays to become parallel after passing through
the second lens, the object for second lens should lie on its
first focus. Thus the distance between the two lenses will
be equal to sum of their focal lengths.

D =1f; +f5 =20cm + 10cm = 30cm

If an observer is walking away from the plane mirror with
6m/sec. Then the velocity of the image with respect to ob-
server will be........ m/sec

(A) 6 (B) —6
(Q) v12 (D) 3

Sol : ( c)Relative velocity of image w.r.t. object
=6— (—6) = 12m/sec

6m,sec bm/sec
————————— —  ———__ ——
0 I

A convex lens of focal length 40cm is in contact with a con-
cave lens of focal length 25¢m. The power of combination
is

(A) v—1.5D (B) —6.5D

(C) +6.5D (D) +6.67D

Sol : (a) Focal length of the combination can be calculated
as

1 1 1 1 1 1

T F T (F40) " =)

F n'h

2
:>F:—$cm

100 100
P=—"= =-15D
F ~ —200/3 b

A parallel beam of white light falls on a convex lens. Im-
ages of blue, yellow and red light are formed on other side
of the lens at a distance of 0.20m, 0.205m and 0.214m re-
spectively. The dispersive power of the material of the lens
will be

(A) 619/1000 (B) 9/200
(C) v14/205 (D) 5/214

Sol: (c)Foralens f. — f, =wfy
fr—fo 0.214-0.200_ 14

fs  0.205 205

==>w =

205°
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65.

66.

67.

68.

If the refractive indices of crown glass for red, yellow and
violet colours are 1.5140, 1.5170 and 1.5318 respectively and
for flint glass these are 1.6434,1.6499 and 1.6852 respec-
tively, then the dispersive powers for crown and flint glass
are respectively

(A) v0.034 and 0.064

(C) 1.00 and 0.064

(B) 0.064 and 0.034
(D) 0.034 and 1.0

Sol : (a) The dispersive power for crown glass w = 7:; — n{
—

1.5318 — 1.5140  0.0178

= = = 0.034
(15170 —1)  0.5170
. 1.6852 — 1.6434
and for flint glass w’ = ———————— = 0.064
glass v = "1 5499 — 1)

An object is placed in front of a thin convex lens of focal
length 30 cm and a plane mirror is placed 15 cm behind the
lens. If the final image of the object coincides with the ob-
ject, the distance of the object from the lens is.....cm

(A) 60 (B) v30

(C) 15 (D) 25

Sol : For autocallination by system, light should fall nor-
mally on plane mirror, since mirror is L, to principal axis,
light must be parallel to principle axis. Hence the object
must lie on secondary focus of the lens. From the Ray dia-
gram:

u = 30cm

So, object is placed at focus of convex lens.

F

I
30 cm

The light ray is incidence at angle of 60° on a prism of an-
gle 45° . When the light ray falls on the other surface at
90° , the refractive index of the material of prism x and the
angle of deviation § are given by
(A) p=+2,6=30° (B) p=1.5,8=15°

\/g o o
(C)u:7,5:30 (D) vu=4/56=15
Sol : (d) From figure it is clear that Ze = Z/ry =0
From A=r; + =71 = A =45°

_sin60 /3

" sind5 V2

sin g

sin rq

Also fromi+e=A+6
=60+0=45+§
=0 = 15°

To prepare a print the time taken is 5 sec due to lamp of

60 watt at 0.25 m distance. If the distance is increased to
40 cm then what is the time taken to prepare the similar

print......sec
(A) 3.1 (B) 1
(C) v1238 (D) 16

Sol : (c) To develop a print a fix amount of energy is re-
quired. Total light energy incident on photo print

I x At = %Ati} %Aﬂfl = %Aztg
T Tl T’2

t
= %: t—22( L1 = Ly and A; = A)

LS

2
r5 0.40

to = Sti=—=) 2
=0 =h <0.25) X0
= 12.8sec.

69.

70.

71.

72.

73.

Two plane mirrors are inclined at 70°. Aray incident on one
mirror at angle ¢ after reflection falls on the second mirror
and is reflected from there parallel to the first mirror, 6 is

(A) v'50 (B) 45

(C) 30 (D) 55

Sol : Different angles as shown in the figure.
0 4+ 40° = 90°

6 = 90° — 40° = 50°

A

A Galileo telescope has an objective of focal length 100 cm
and magnifying power 50. The distance between the two
lenses in normal adjustment will be......cm

(A) 96 (B) v 98
(C) 102 (D) 104
: i _fo _ 100 _
Sol : (b) By using m = feéfe— 50 =2cm
Also L = f, — fo =100 — 2 = 98 cm

A plano-convex lens is made of refractive index of 1.6. The

radius of curvature of the curved surface is 60cm. The focal
length of the lens is.....cm

(A) 400 (B) 200

(C) v100 (D) 50
a1 11

Sol : (c) 7= (p—1) (R—l— R—)

1 1 1 1

7= (1.6 —1) (@f g): Tog= [ = 100em

A telescope has an objective of focal length 50cm and an
eye piece of focal length 5¢m. The least distance of distinct
vision is 25c¢m. The telescope is focussed for distinct vision
on a scale 200cm away. The separation between the objec-
tive and the eye-piece is.......cm

(A) 75

(Q) vl (D) 74

Sol: (c) fo =50 em,fe =5 cm,D = 25 cm and u, = 200 cm.

Separation between the objective and the eye lens is

Uo fo feD 200 x 50 5 X 25

= =)V v D) 200-50) T (51 25)

=Tlcm

A fish looking up through the water sees the outside world
contained in a circular horizon. If the refractive index of

water is 3 and the fish is 12 em below the surface, the ra-
dius of this circle in em is

(A) /3—\% (B) 36v7
(C) 4v5 (D) 365
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3
|:sinf. = = -
Sol : sin# 1
or tan6 L*ifﬂ
CTVI6—9 VT 12
= R ﬁcm
VT

12cm

74. The power (in diopters) of an equiconvex lens with radii of

curvature of 10 cm and refractive index of 1.6 is :

(A) —12 (B) v+12

(C) +1.2
1 1 1
Sol.?_P_(p—l)(R—l—R—2>

=(1.6-1) (0%11_ %)

= +12D

(D) —1.2

75. A small coin is resting on the bottom of a beaker filled with

liquid. A ray of light from the coin travels upto the surface
of the liquid and moves along its surface. How fast is the
light travelling in the liquid?

(A)
()

(B) 3.0 x 10%m/s

(D) v1.8x 10°m/s

Sol : From figure, sinC = 3 3

(42+(3)2 5
where C is the critical angle.

Also, sin C='ji,

1 . 1
sinC = — {smce Yo = ]
a

Ay

velocity of light in air (¢)

Also “p;, = . =
50 pu velocity of light in liquid (v)
. v v
S0 == s

or, wv=3x10%x 2:1.8><108ms_1

76. A thin convex lens of focal length ' " is put on a plane mir-

ror as shown in the figure. When an object is kept at a dis-
tance 'a’ from the lens - mirror combination, its image is

formed at a distance % in front of the combination. The
value of 'a’ is

77.

78.

(A) 37 (B) of
Q 7 (D) v2f

Sol : When object is keept at a distance 'a’ from thin covex
lens

111
By lens formula: a7
1 _1
Vi (=a) f

1 1 1
or, T (2)

Mirror forms image at equal distance from mirror
Now, again from lens formula

s_1_1
a V  f
3 1 1 1 .
T [From eqgn. (i)]
Hence, a = 2f
]
A S S— snna i mman - N
'FI v Il v v 'FE
—3 v »

A person is in a room whose ceiling and two adjacent walls
are mirrors. How many images are formed

(A) 5 (B) 6

Q) v (D) 8

Sol : (c) The walls will act as two mirrors inclined to each
other at 90°

and so will form (%— 1> =4 — 1 i.e. 3 images of the per-

son.

Now these images with person will act as objects for the
ceiling mirror and so ceiling mirror will form 4 images fur-
ther.

Therefore total number of images formed =3+3+1=7
Note : He can see. 6 images of himself.

A concave spherical surface of radius of curvature 10cm
separates two medium z & y of refractive index 4/3 & 3/2

respectively. If the object is placed along principal axis in
medium X then

! \ b
i

A) image is always real

ject distance is greater

(A)

(B) image is real if the ob- than 90cm

(C) vimage is always virtual object distance is less
(D) image is virtual if the than 90cm

Page No : 27




79.

80.

Sol : Given: R = —10cmns = 3/2n1 = 4/3

Let the object is placed at a distance z in front of the
spherical surface i.e. u=—z

nz M N2 —ni
Using: > u- R
3/2 4/3  3/2-4/3
v -z =10
= — 1.5z

0.017z 4 1.33

v < o ie. the image formed is always virtual in nature.

Two transparent slabs have the same thickness as shown.
One is made of material A of refractive index 1.5. The other
is made of two materials B and C with thickness in the ra-
tio 1 : 2. The refractive index of C is 1.6. If a monochro-
matic parallel beam passing through the slabs has the
same number of waves inside both, the refractive index

of Bis

IS S bt/ 3 —spe—— 213 —
; _—_—
i
—> — — B e . .
[ ———
(A) 1.1 (B) 1
(€) v1.3 (D) 1
Sol : (c) For A
(1.5)t

Total number of waves =

) B <0ptical path length>

.. ( Total number

of waves wavelength
For B and C
ns (g) (1.6) (?)
Total number of waves = 3 + \ v (i2)

Equating (i) and (i¢) ng = 1.3

Diameter of a plano-convex lens is 6 cm and thickness at
the centre is 3mm. If the speed of light in the material
of the lens is 2 x 10%m/sec, the focal length of the lens

(B) 20
(D) 10

Sol : (c) According to lens formula 1 (u—1) [i— i}
f R1 Re

The lens is plano-convex i.e., R = R and Ry =
Hence %: /LT?l:m”: M—Ijl

Speed of light in medium of lens v = 2 x 10° m/s

- _5_3x108_§_15

T T a0t T 2

If r is the radius and y is the thickness of lens (at the cen-
tre), the radius of curvature R of its curved surface in ac-
cordance with the figure is given by

RP=r*+(R—y)?>=1r>4+4>—-2Ry=0

2 2
. 6/2)
Neglecting »%: we get R = — — ( =15
giecing v we g 2 2x03 M
15
Hence f = 151 = 30cm
aemmmeadd
Jz-
,
I‘J I
[ cu_i
1 [F—v) | ¥
S ey

81.

82.

83.

84.

85.

86.

An object 2.5 cm high is placed at a distance of 10 cm from a

concave mirror of radius of curvature 30 cm The size of the
image is........ cm

(A) 9.2 (B) 10.5
(C) 5.6 (D) v7.5
Sol: (d)R=—-30cm = f=—15¢cm

O =+425cm,u=—-10cm

1 1
By mirror formula —— = ;+m:>v—306m.
1 v 1 30
Also =~ = —— =— I=
so 0 u:> 25) = 10):> +7.5cm.

A short sighted person can see distinctly only those objects
which lie between 10 ¢m and 100 em from him. The power
of the spectacle lens required to see a distant object is

(A) +0.5D (B) v—1.0D
(C) -10D (D) +4.0D
()f_— =—100cm=—1m

1

A ray of light is incident upon an air/water interface (it
passes from air into water) at an angle of 45°. Which of the
following quantities change as the light enters the water?
(I) wavelength (I11) frequency
(III) speed of propagation
(A) I,III only

(C) I,11,1V only

Sol:

w = Speed of light if medium

(IV) direction of propagation
(B) III,1V only
(D) vI,II1,1V only

As Speed of light in vaccum/air

=p= g = velocity is different in different medium From
v =nA
But frequency is the fundamental property. It never

change by changing the medium hence X is also changed
as v is change.

A thin prism of angle 5° is placed at a distance of 10c¢m
from object. What is the distance of the image from ob-
ject? (Given p of prism = 1.5)

™ ™
(A) gc:n (B) }r—zcm
(Q) \/gtcm (D) ?cm
Sol : Deviation angle of light caused by a prism of prism

i . o .
angle A=A(p—1)= (5 X m) x 0.5 radians = 360 radians

Hence the total deviation after travelling back a distance of

5w 51
1 = — 1 = —
Ocm 360 X 10cm 36cm

A concave lens and a convex lens have same focal length
of 20cm and both put in contact this combination is used to
view an object 5¢m long kept at 20cm from the lens combi-
nation. As compared to object the image will be

(A) Magnified and inverted (B) Reduced and erect

(C) v Of the same size and
erect

(D) Of the same size and
inverted

Sol :
plate.

(c) Combination of lenses will act as a simple glass

A convex lens (of focal length 20 cm) and a concave mir-
ror, having their principal axes along the same lines, are
kept 80 cm apart from each other. The concave mirror is

to the right of the convex lens. When an object is kept at

a distance of 30 cm to the left of the convex lens, its image
remains at the same position even if the concave mirror is
removed. The maximum distance of the object for which
this concave mirror, by itself would produce a virtual image
would be.....cm

(A) 20
(C) 30

(B) v10
(D) 40
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87.

88.

89.

Sol : Image formed by lens
11 1.1 1 1

v w7 w30 2
v = 460 cm

If image position does not change even when mirror is re-
moved it means image formed by lens is formed at centre
of curvature of spherical mirror.

Radius of curvature of mirror = 80 — 60 = 20 cm

= Focal length of mirror f = 10cm for virtual image, object
is to be kept between focus and pole.

= Maximum distance of object from spherical mirror for
which virtual image is formed, is 10 cm.

f=20cm
20cm ."_
"-u-___‘_-‘_ [,., T o
DH'\ e »
i0cm \/ 60cm
. Blcm

A thin rod of lengthf/3 lies along the axis of a concave
mirror of focal length f. One end of its magnified image
touches an end of the rod. The length of the image is

(A) f (B) \/%f
(C) 2f (D) if

Sol : (b) If end A of rod acts an object for mirror then it's
image will be A" and if

f 5f 1 1 1

u:2f—§:§sobyusmg?:;+a
IS SO S S
) A
3
.. Length of image = gf —2f = g

[* u >

A movie projector forms an image 3.5m long of an object
35mm. Supposing there is negligible absorption of light by
aperture then illuminance on slide and screen will be in the
ratio of
(A) 100:1

(C) 1:100

Sol: (b) I %so,
T

(B) v10*:1
(D) 1:100*

Iluminance on slide (Length of image on screen)?

Hluminanceonscreen  (Length of object on slide)?

35m\° "
= =10":1
(35 mm) 0

If a convex lens of focal length 80cm and a concave lens of
focal length 50cm are combined together, what will be their
resulting power

(A) +6.5D (B) —6.5D
(C) +7.5D (D) v—0.75D
. 1.1 1 1 _
Sol: (d) P = FERT R (+0‘8)+ =5k 0.75 D

90. The distance of the moon from earth is 3.8 x 10°km. The

91.

92.

eye is most sensitive to light of wavelength 5500. The sepa-
ration of two points on the moon that can be resolved by a
500 cm telescope will be.....m

(A) v51 (B) 60

(C) 70 (D) All the above

Sol : (a) As limit of resolution A8 = L

Resolving Power(RP)

and if z is the distance between points on the surface of
moon which is at a distance r from the telescope.

Ag=2
T

1 x. r T
SOAY =R = T = Rp T gt
- 1.22 \r
]
1.22 x 5500 x 1070 x (3.8 x 10%)
= — =51m
500 x 10

A reflecting surface is represented by the equation Y =

2L sin (L;) ,0 < z < L. Aray travelling horizontally be-
™

comes vertical after reflection. The coordinates of the point
(s) where this ray is incident is ?

¥

L 2L L 3L
(£ 25 @) (£ Y25
T 3 s
) (£ x/§L) (D) vBoth (B) and (C)
3 b
Sol :'As the Indident ray is horizontal 0 deg, and reacted

ray is vertical 90 deg.
So the slope at point of reaction should be 90 — 0/2 = 45°
The derivative of equation of mirror surface, we get

dy _ 2 cos (E> =tan (45°) =1

dx L
SO,z = L
T3
and using equation of mirror surface,
V3L
y=—
™

A container is filled with water (¢ = 1.33) upto a height of
33.25 cm. A concave mirror is placed 15 ¢m above the wa-
ter level and the image of an object placed at the bottom is
formed 25 c¢m below the water level. The focal length of the
mirror is

>

1._|,_L_IJ________
L)
=

bl il
:I:|:||
=

-_rL]_.L

(B) 15

(C) v20 (D) 25

Sol : (c) Distance of object from mirror = 15 4 &425 X 3=
39.93cm

. . . 2
Distance of image from mirror = 15 + Z5 X 3 =33.75
. 1 1 1
For mirror, —+ — = —
v u f

1 1

1
==> — = —
—-33.75  39.93 f

==> f ~ —18.3cm.
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93.

94.

95.

The diameter of moon is 3.5 x 10%km and its distance from
the earth is 3.8 x 10°km. If it is seen through a telescope
whose focal length for objective and eye lens are 4 m and
10 em respectively, then the angle subtended by the moon
on the eye will be approximately.......°

(A) 15 (B) v20
(€) 30 (D) 35
fo 400
l: =22=_——=4
Sol : (b) |m| =10 0
Angle subtented by moon on the objective of telescope
3.5x10° 3.5 L
«@ _73.8><103_ﬁ><10 rad
Also |m| = p = Angular size of final image

@
3.5 s
B =|m| xa=40 x ﬁx 107° = 0.36 rad
=0.3x 180 ~ 21°
™

It is found that electromagnetic signals sent inside glass
sphere from A towards B reach point C. The speed of elec-
tromagnetic signals in glass cannot be:

C Vaccum
B

A
(A) 1.0 x 10%m/s (B) v2.4 x 10%m/s
(C) 2x10"m/s (D) 4 x10"m/s
Sol : This is a case of total internal reflection.
Here 6 = 45° and 0 > 0¢
= 45° > 0c = sin45° > sinf¢

IR
V2 © o
= u>2 (AS’UZ%)
C
= ->42
v
18
ve 32X o1 k10
V2 V2

Light is incident from a medium into air at two possible an-
gles of incidence (A) 20° and (B) 40° . In the medium light
travels 3.0 cm in 0.2 ns. The ray will

96.

97.

98.

(B) v'suffer total internal re-
flection in case (B) only

(A) suffer total internal re-
flection in both cases
(A) and (B

(C) have partial reflection (D) have 100% transmission

and partial transmis- in case (A)
sion in case (B)
Sol : Velocity of light in medium
3cm  3x107%m
Vireat = = =1.5m/s

0.2ns 0.2 x 107 %
Refractive index of the medium
Vair 3 x 108

B Ved 15 /
1
As u=
® sinC
s.sinC = l: 1: 30°
w2

Condition of T'IR is angle of incidence i must be greater
than critical angle. Hence ray will suffer TIR in case of (B)
(¢ =40° > 30°) only.

A boy is trying to start a fire by focusing sunlight on a piece
of paper using an equiconvex lens of focal length 10 cm.
The diameter of the sun is 1.39 x 10° m and its mean dis-
tance from the earth is 1.5 x 10'* m. What is the diameter
of the sun's image on the paper?
(A) 6.5 x 107°m (B) 12.4 x 107*m
(C) v9.2x 107 *m (D) 6.5x 107*m

. size of image v
Sol; Szeofimage |y

size of object u

1.39 x 10% x 10"

1.5 x 1011

size of the image = 9.2 x 10™*m

= size of the image = =092 x 107*m

A glass prism of refractive index 1.5 is immersed in water
(refractive index 4/3 ). A light beam incident normally on
the face AB is totally reflected to reach on the face BC if

(A) /sin@}% (B)§< sin9<g
(C) sind < 2 (D) None of these
Sol : The phénomenon of total internal reflection takes
place during reflection at P.
sinf = 1
gu
When 6 is the angle of incidence at P
oh 15
Now, ¥y = 4—= - =1.125
! G 4/3
P 1 8
Putting in (i), sinf = IRt
.. sin# should be greater than or equal to

How much water should be filled in a container 21c¢m in
height, so that it appears half filled when viewed from the

top of the container......cm (given that .., = 4/3)
(A) 8 (B) 105
(C) vi2 (D) None of the above
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Sol : (c) To see the container half-filled from top, water
should be filled up to height =

so that bottom of the container should appear to be raised
upto height (21 — z).

As shown in figure apparent depth A’ = (21 — z)
Real depth h =z

99. A ray of light is incident at an angle of 75° into a medium
having refractive index p . The reflected and the refracted
rays are found to suffer equal deviations in opposite direc-
tion u equals

(A) ﬁ 1—1 (B) \/\/52+l
(Q) 2v2 (D) None of these
V3 +1

100. A thin convex lens made from crown glass ( u = g has

focal length f. When it is measured in two different liquids
having refractive indices gand %it has the focal lengths f;
and f, respectively. The correct relation between the focal

lengths is:

(A) v f1 > fand f, becomes (B) f» > fand f, becomes
negative negative

(C) f1 and f. both becomes (D) fi=fo< f
negative

Sol : By Lens maker's formula for convex lens

7= (i) (3)

4
for, pr, = 3 fi=4R

for ur, = g, fo = —5R

= fo=(—)ve
101. Following figure shows the multiple reflections of a light
ray along a glass corridor where the walls are either par-
allel or perpendicular to one another. If the angle of inci-
dence at point P is 30° , what are the angles of reflection of
the light ray at points @, R, S and T respectively

R

(A) 30°,30°,30°,30°
(C) v30°,60°,60° ,30°

(B) 30°,60°,30°,60°
(D) 60°,60°,60° ,60°

Sol :

102. The refracting angle of prism is A and refractive index of
material of prism is cot g The angle of minimum deviation
is

(A) 180° — 34 (B) 180° +2A
(C) 90° — A (D) v180° —24
. A+4+m . A+6m
. Sin 2 Sin 2
Sol : (d) By using pu = A =cot = = smié
2 2
cos é sin A+ om
Y2 2
sin 5 sin )

. o A R A + 6'm
=sin (90 5) = sin ( 5 )

= 0m = 180 — 24
103. A screen is placed 90 ¢cm from a object. The image of an
object on the screen is formed by a convex lens at two dif-
ferent locations separated by 20 em. if the size of the im-
age formed at the positions are 6 cm and 3 cm, then the
highest of the object is.....c;m
(A) v4.2

(O]

(B) 4.5
(D) none of these

104. A prism of refracting angle 60° is made with a material of
refractive index p. For a certain wavelength of light, the an-
gle of minimum deviation is 30°. For this, wavelength the
value of refractive index of the material is

(A) 1.231 (B) 1.82
(C) 1.503 (D) v1.414
sin <A+6m)

Sol: (d)p=—~ 2/

sin é
2

sin 60° + 30°

N 2

o

sin

2
_sin45°

= =1.414
sin 30°

105. If two lenses of +5 diopters are mounted at some distance
apart, the equivalent power will always be negative if the
distance is
(A) v Greater than 40cm (B) Equal to 40cm
(C) Equal to 10em (D) Less than 10cm
Sol:(@)UsingP =P, + P> —dx Pi P>
for equivalent power to be negative
dxX PiP, > P+ P>, ==>d x 25 > 10

10 x 100
==>d > %m ==>d > T ==>d > 40cm.

106. PQR is a right angled prism with other angles as 60° and
30°. Refractive index of prism is 1.5. PQ has a thin layer of
liquid. Light falls normally on the face PR. For total inter-
nal reflection, maximum refractive index of liquid is

o a~ ¢
R
(A) 1.4 (8) v13
(©) 1.2 (D) 16

Sol: (b) For TIR at PQ ;6 < C

From geometry of figure § = 60 i.e. 60 > C = sin60 > sinC'
V3 _ lLiquid 3

= 7 > m = M Liquid < 7 X UPrism

3
= ULiquid < g X 1.5 = priquia < 1.3.
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107. The sun makes 0.5° angle on earth surface. Its image is
made by convex lens of 50cm focal length. The diameter of
the image will be.....mm

(A) 5 (B) v4.36
Q) 7 (D) None of these
: i i — T _
Sol : (b) Diameter of image d = (0.5 X 180) x 500 =
4.36 mm
f—— Blcm ——
[

108. One face of a rectangular glass plate 6 cm thick is silvered.
An object held 8 cm in front of the first face, forms an im-
age 12 cm behind the silvered face. The refractive index of

the glass is

(A) 0.4 (B) 0.8

(Q) vi12 (D) 1.6

Sol : (c) Let = be the apparent position of the silvered sur-
face.

According to property of plane mirror
z+8=124+6—-2 =z =>5bcm
Also u = E:m 6 1.2

T 5

x>

T T

Ohbject Image

e

8 cm

At Y

bt 12 cm
|

e—12 + (60—
e

t=6cm

109. The focal length of objective and eye lens of a microscope
are 4cm and 8 em respectively. If the least distance of dis-
tinct vision is 24 cm and object distance is 4.5 cm from the
objective lens, then the magnifying power of the micro-

scope will be

(A) 18 (B) v32
(C) 64 (D) 20
Sol : (b) For objective lens 11
fo Vo o
IR N S U
(+4)  vo  (—45)

= v, = 36 cm

Vo D
:a@+ﬁ)

110. A medium shows relation between i and r as shown. If
speed of light in the medium is nc then value of n is

36 24
4.5( + 8) 3

sin rT
a0°
sn'nr'—::
(A) 1.5 (B) 2
(C) 27 (D) v3~1/2

111,

112.

113.

Sol : (d) From graph it is clear that tan 30° = ST

sin

==>L: smr = l ==>,u, = \/g

V3 sini p
Also v = £ = ne
m
1
=Dn == — = 3_1/2
A0

A curved surface of radius R separates two medium of
refractive indices 1 and p» as shown in figures A and B
Identify the correct statement (s) related to the formation
of images of a real object O placed at =z from the pole of
the concave surface, as shown in figure B

\H\H.

Hy r. ] )

0 P i) L J
T B N

Fig. A Fig. B

(B) If o < p1, then vir-
tual image is formed
uilR
M1 — 2
value of z
(D) vBoth (A) and (B)

(A) If w2 > w1, then virtual
image is formed for

any value of x if 2 <

(C) If pa < p1, then real im-
age is formed for any

Sol:vgt0
SR _ R M g ifps < p1
v —-R U
H1— 2 g1 1= 2 Ul
— >0, > —
R T R T
R .
o> (B)ifpz < p1
M1 — 2
Then virtual image is formed of z < R
M1 — 2

A prism (¢ = 1.5) has the refracting angle of 30° . The
deviation of a monochromatic ray incident normally on its
one surface will be (sin48° 36" = 0.75)

(A) v18° 36 (B) 20° 30
(C) 18° (D) 22° 1
Sol : (a) For surface ACl s 30

" sine

= sine = psin 30°

= sine = 1.5 X %:O.75

= e =sin"1(0.75) = 48°36’
From figure § = e — 30°

= 48° 36’ — 30°=18°36’
T A

B c

In a compound microscope the focal length of objective
lens is 1.2 cm and focal length of eye piece is 3.0 cm. When
object is kept at 1.25 cm in front of objective, final image
is formed at infinity. Magnifying power of the compound
microscope should be

(A) v200
(C) 400

(B) 100
(D) 150
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Sol : Given : fo = 1.2cm; fo = 3.0cm
uo = 1.25cm; Moo =7

1 1 1
From — = —— —
0 Vo Uuo
111
1.2 wy (—1.25)
i_1_ 1
vo 1.2 1.25

= 19 = 30cm
Magnification at infinity,

My = Y0, D
Uo fe
30 25 ) o .
=125 %73 (.- D = 25cm least distance of distinct vision)
= 200
Hence the magnifying power of the compound microscope
is 200

114. Alens when placed on a plane mirror then object needle
and its image coincide at 15 cm. The focal length of the lens

<>

(A) v15 (B) 30
(Q) 20 (D) oo
Sol : (a) When the object is placed at focus the rays are

parallel. The mirror placed normal sends them back. Hence
image is formed at the object itself as illustrated in figure.

115. The plane faces of two identical plano-convex lenses each
having focal length of 40cm are pressed against each other
to form a usual convex lens. The distance from this lens, at
which an object must be placed to obtain a real, inverted
image with magnification one is.......cm
(A) 80 (B)
(€) 20 (D) 162
Sol : (b) To obtain, an inverted and equal size image, ob-
ject must be paced at a distance of 2f from lens, i.e. 40cm

in this case.
f=40cm f=40cm F=20cm
=
—_— —

116. The magnifying power of a telescope with tube 60 c¢m is 5.
What is the focal length of its eye piece?......cm

(A) 30 (B) 40
(C) 20 (D) v10
Sol: L=fy+f.=60cm
fo

M= T =5
= fo = 5f,

6fe = 60cm
fo = 10cm

117. An achromatic convergent lens of focal length 20 cms is
made of two lenses (in contact) of materials having disper-
sive powers in the ratio of 1 : 2 and having focal lengths f;
and f.. Which of the following is true ?

(A) Vfi = 10cms, fo = (B) fi =20cms, fa=10cms,

— 20 cms,
(Q) /L = —10cms, fo = (D) /i = 20cms, fo =
— 20 cms, —20cms,
Sol: Lot Lo op
I3 s 5
1 1 1
As == —+ —
f1+f2
1 1 1 1
Q*O—E*Tfl—% ,.f1—10Cl’n
fo=—20cm

118. An equiconvex lens is cut into two halves along (:) XOX’
and (it)YOY’ as shown in the figure. Let f, f', f” be the
focal lengths of the complete lens, of each half in case (4),
and of each half in case (i7), respectively Choose the cor-
rect statement from the following

¥
i
e e e X
|
v
(A) fr=2f,f"=F B f=ff"=f
@ 7 =2f (D) vf' =f f"=2f
Sol : (d)

: (1)
ZA
£

119. Let the refractive index of a denser medium with respect
to a rarer medium be n12 and its critical angle be 6. At an
angle of incidence A when light is travelling from denser
medium to rarer medium, a part of the light is reflected
and the rest is refracted and the angle between reflected
and refracted rays is 90°. Angle A is given by

1
(A) m (B)

tan™! (sin 6¢)
(C) cos™ (sin Oc) !

(D) vtan™ (sin 0¢)
Sol : From Snell's law,

up  sinr

- Zi=Aand Zr = (90° — A)

MR sini ,
0

We also know that, sinc = L]
WD
sin A
From eq™ (i), sinfc = ————~
eq” (i), sinfc sin (90° — A)
sin A
0 =
smbe cosA

sinfc = tan A
A = tan™! (sin fc)

Incident ray |

denser

(np)

rarer
(Hg)
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120. The refracting angle of prism is 60° and the index of re-

fraction is 1/7/3 relative to surrounding. The limiting angle
of incidence of a ray that the will be transmitted through
the prism s ...... °

(A) v30 (B) 45
(C) 15 (D) 50
Sol : Aray is projected on face LM of the prism gets re-

fracted from the two faces of the prism and finally emerges
out of it.

For minimum i, the emergent ray must graze on the face
LN i-e.e =90°

Using Snell's law for face LN, ns sinre = ny sine

\/Zsinrg =1 x sin90°

This gives ry = 40.89°
As A=nr +T2,A:600
ro = 19.11°

Using snell's law for face LN, 1x sini = \/Z X sin19.11°

This gives i = 30°

L

M N

121. The diagram shows five isosceles right angled

prisms.Alight ray incident at 90° at the first face emerges
at same angle with the normal from the last face. Which
of the following relations will hold regarding the refractive
indices?

Hi ]

(A) 13 +p3+pd=p5+pi  (B) pi+p3+pd=1+p3+u3

(Q) vui+pi+pi =2+p5+p3 (D) none
Sol:ri+ro=rs+ra=rs+rs
=r7+18 =79 + 110 = 90° ... .(Vii0)
From equations (i), (i7) and (viii)

we get,

1 = psinry; po sinrs = 1 cosri

=l =1+ p3sinr;

From (iii) pssinrs = ps cosrs ...(A)
(A) and (B) gives

i+ pdsin®rs =14 p3...(C)

From (iv)

p3cosrs = pgsinry ... (D)

(C) and (D) gives
Pt =14 pd + plsin®rr ... (E)

122.

123.

From (V) ps sinrg = pycosry...... (F)

(F) and (F) gives pi + p3 + pdsin®rg = 14+ p3 + 4 ... .(G)
From (vi) pus cosre =1

(G) and (H) gives

= g+ pd A+ pd =24 s+ pd

As the position of an object (u) reflected from a concave
mirror is varied, the position of the image (v) also varies.

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

(A) v
vt vt

N

»1(B)

L
=

Sol: (a)Atu=f,v=o00
At u = 0,v = 0 (i.e. object and image both lies at pole)
Satisfying these two conditions, only option (a) is correct.

A double convex lens, lens made of a material of refractive
index u1, is placed inside two liquids or refractive indices u2
and ps, as shown. po > p1 > ps. A wide, parallel beam of
light is incident on the lens from the left. The lens will give
rise to

(B) Two different conver-
gent beams

(A) A single convergent
beam

(C) Two different divergent
beams

(D) v'A convergentand a
divergent beam

Sol : (d) As u2 > 1, the upper half of the lens will become
diverging.

As 1 > us, the lower half of the lens will become converg-
ing

124. The diameter of the objective lens of a telescope is 5.0m

125.

and wavelength of light is 6000. The limit of resolution of
this telescope will be......sec

(A) v0.03 (B) 3.03
(C) 0.06 (D) 0.15
Sol : (a) Limit of resolution = 1.22 A X 180 (in degree)

—-10 °©
_ (1.22 x (60050 x 10710 @) — 0.03 sec
™

A magnifying glass is to be used at the fixed object dis-
tance of 1 inch. If it is to produce an erect image magnified
5 times its focal length should be........ inch

(A) 0.2 (B)
(C) v1.25 (D) 5
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126.

127.

128.

129.

SoI:(c)m:%:5:>v:5inch(Givenu:1inch)

Using sign convention v = — 1 inch, v = — 5 inch
1 1 1 1 1

=l D= = 1.25 inch

v w5 _1éf 5 inc

A glass prism (1 = 1.5) is dipped in water (,u. = 4/3) as
shown in figure. A light ray is incident normally on the sur-
face AB. It reaches the surface BC after totally reflected,
if

(B) 2/3 < sinf < 8/9
(D) It is not possible

(A) vsing > 8/9

(C) sind < 2/3

Sol : (a) For TIR at AC
0>C

= sinf > sin C'

1
= sinf > —
whg

= sinf > —

= sinf >

1% of light of a source with luminous intensity 50 candela

is incident on a circular surface of radius 10 cm. The aver-
age illuminance of surface is

(A) 100luz (B) v'200iux
(C) 300luz (D) 400 luz
Sol : (b) ¢ = 4nL = 200 7 lumen.
) 200 2
sol = = =
100A 100 x 7r2 (0,1)2
= 200 luzx.

A compound microscope has an eye piece of focal length
10 em and an objective of focal length 4 cm. Calculate the
magnification, if an object is kept at a distance of 5c¢m from
the objective so that final image is formed at the least dis-
tance vision (20 cm)

(A) v12 (B) 11
(C) 10 (D) 13
. . 1 1 1
Sol : (a) For objective lens — = — — —
fo Vo Uo
L_t,1 1 1 1
__>a fo + wo Z 5= O——>’U0 20cm
D
Now M = — =
(1 7) -5 (+%)
=12.

A parallel beam of light emerges from the opposite sur-
face of the sphere when a point source of light lies at the
surface of the sphere. The refractive index of the sphere is

130.

131.

132.

Sol : (c) Considering pole at P, we have
Hz B H2— i
v 1 U R 1
poo_l-p
“ % (-2R)_ (-R)
K l-p _
= R R):>u—2
o F

A convex lens is in contact with concave lens. The mag-
nitude of the ratio of their focal length is 2/3. Their equiv-
alent focal length is 30cm. What are their individual focal
lengths

(A) —75,50 (B) —10,15
(C) 75,50 (D) v—15,10
sm.()ﬁ:% ..... ()

1 1 1 .

E— E % ..... (’LZ)

Solving equation
(7) and (i7) fo =

f1 = 10 em(Convex)

—15¢em (Concave)

Two thin lenses of focal lengths f; and f» are in contact.
The focal length of this combination is
fif2 Jif2
A) —— B) v
() fi—fe (B) fi+ fo
2f1f2 2f1f2
C D
© fi—fe (D) fi+ fa
Sol : (b) If two thin lenses of focal lengths f1 and f» are

placed in contact coaxially, then equivalent focal length of
combination is

1_1, 1.0 11

F i fo fife fi fe

Power for the combination is
1 1 1 f1 +4 f2

Hi R S

Two mirrors, labeled LM for left mirror and RM for right
mirror in the adjacent figure, are parallel to each other and
3.0m apart. A person standing 1.0 m from the right mirror
(RM) looks into this mirror and sees a series of images.
How far from the person is the second closest image seen
in the right mirror (RM)?......

LM M
2m lm
(A) 10 (B) 4
(€) v6 (D) 8
Sol : The nearest image in the right mirror forms with the

man as the object.

The second nearest image in the right mirror forms with
the nearest image of the man in the left mirror as the ob-
ject as shown in the figure.

(A) 3 (B) 5 So the distance of the second nearest image from the man
2 3 is:
(C) v2 (D) g 1+5=6m
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133. A astronomical telescope has objective and eyepiece of
focal lengths 40 c¢m and 4 c¢m respectively. To view an ob-
ject 200 em away from the objective, the lenses must be
separated by a distance.....cm

(A) 46 (B) 50
(Q) v54 (D) 37.3
Sol : Here f, =40cm, fo =4cm

Tube length( (1) = Distance between lenses = v, + f. For
objective lens,

U = —200cm, v, =7
11 1,1 1L _1
v te fo . —200 40
1 1 1 4
oF —= —— — = _>_ - yy=50cm
w40 200 200 "

[l=50+4=>54cm

134. Two lenses have focal lengths f1 and f. and their disper-
sive powers are w; and w, respectively. They will together
form an achromatic combination if

(A) w1 f1 = wafa (B) Vwifot+wafi =0

(Q w1+ fi =wa2 + fo (D) w1 — fi =w2 — f2
Sol : ( b)For achromatic combination, % + % = 0==>
wifo+waf1 =0 ' ’

135. Two parallel pillars are 11 km away from an observer. The
minimum distance between the pillars so that they can be
seen separately will be.....m

(A) v3.2
(C) 91.5

(B) 20.8
(D) 183

Sol : (a) As limit of resolution of eye is 6—10) , the pillars

will be seen distinctly if 6 > (i)

60
i.e é > i X i
T 60 180

T™X T

60 x 180
3.14 x 11 x 103

60 x 180

=d>

=d> =d>32m

I* X *

136. When a ray is refracted from one medium to another, the
wavelength changes from 6000 to 4000. The critical angle
for the interface will be

137. The magnifying power of a telescope is 9. When it is ad-
justed for parallel rays, the distance between the objective
and the eye-piece is found to be 20 ¢m. The focal length of
the two lenses are

(A) v18cm,2cm
(C) 10¢m,10em

(B) 11e¢m,9em

(D) 15¢m,5¢em
fo
-~ =90
e
and length of telescope = f, + f. =20

Solving (i) and (i), we get f, = 18cm. fo =2cm.

Sol : (a) In this case |m| =

138. A point object is placed at the center of a glass sphere of

radjus 6cm and refractive index 1.5. The distance of the vir-
tual image from the surface of the sphere is.......cm

(A) 2 (B) 4
(C) veo (D) 12

Sol : (c) Using refraction formula 2 — 12

v
in given case, medium (1) is glass and (2) is air

1
u

— 1
1 1.5 1 1
76 150 —6
0.5 1 1

So 9Ha =1 _ gla _

R v
1-15_ 1
6 v

_1_

1=

u

£:> E—— —

6 6 v 4
1 12
12

= = _6==>U = 6cm.

1

v 12

139. The variation of refractive index of a crown glass thin
prism with wavelength of the incident light is shown.

Which of the following, graph is the correct one, if D,, is
the angle of minimum deviation?

1535 ¢
M=
1530 +
1.525 1
I .-:'.-_I.l T
1515 { :
1.510 t t 1 A inm)
400 500 600 TO0
(A) v
Dm nm
(B)
+ t t - M -+ Fr-_ ———t
400 500 600 700 ' 400 500 00 700
l'}].":ll
I:':lTll
(Q)
(D)

+ b (T

4000 500 600 700 400 500 600 700

Sol : Prism formula
Dy, = Sm = (n — 1) A (for thin prism)

2 2 So, answer is 1.
(A) cos™! (§> (B) sin! (7)
9 23 140. A ray of light is incident on a parallel slab of thickness ¢
(C) vsin~? <7) (D) cos™! (—) and refractive index n. If the angle of incidence 6 is small
3 A 1 V3 than the displacement in the incident and emergent ray
Sol: (€) jpo = —— =220 _ will be :
sinC = p1 A2 sinC 10 (n — 1) L0
6000 1 (2 (A) v ———— (B) —
MZSiHCjC:Sln (§> 0 n n
Q) ¢ ”1 (D) none

* A (nn
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141.

fsin(i — iy
sin(i — ) sind_

Sol : We have, Lateral shift = and

sinr

Lateral shift — ¢ (sinicosr — cosisinT)

=t. (sini —

since i is very small, r is also very small.

cosr
cossinT
cos T

since 7 and r are small,
sini =1
sinr = r
cost =1
cosT = 1

1><Q

_ n
0 1

Lateral shift =t

— 0 (n — 1)

n
A person is suffering from myopic defect. He is able to
see clear objects placed at 15 cm. What type and of what
focal length of lens he should use to see clearly the object

placed 60 cm away
(A) v Concave lens of 20 cm

(B) Convex lens of 20 em fo-

focal length cal length
(C) Concave lens of 12¢em (D) Convex lens of 12 e¢m fo-
focal length cal length

Sol : ( a) For viewing far objects, concave lenses are used
and for concave lens

u = wants to see = —60cm;

v =can see = —15cm
1 1 1

sofrom-=-—- = f=—-20cm.
f v u

142. A convergent doublet of separated lenses, corrected for

spherical aberration, has resultant focal length of 10 cm.

The separation between the two lenses is 2 cm. The focal

lengths of the component lenses

(A) v18cm,20cem (B) 10ecm,12cem

(C) 12¢m,14cem (D) 16¢em, 18 cm

Sol : For minimum spherical aberration separation

d = f1 — f2 =2cm

Resultant focal lenght = F' = 10em

Using 1_ i+ o4
Fofi fo fife

and 20 ¢cm respectively

and solving we get fi, f2 18cm

143. A thin glass (refractive index 1.5) lens has optical power

of —5D in air. It's optical power in a liquid medium with
refractive index 1.6 will be

(A) 25D (B) —25D
(C) 1D (D) v'None of these
Sol: i (atts=1)

Ja (pg — 1)
_=>£: a,ug—lz 1.5—1:0.5><1.6:_8

fa IMhg — 1 g_ 1 —0.1
1.6
op P
8 8

144. The refractive index of the material of a prism is v/2 and

the angle of the prism is 30° . One of the two refracting
surfaces of the prism is made a mirror inwards, by sil-

ver coating. A beam of monochromatic light entering the
prism from the other face will retrace its path (after reflec-
tion from the silvered surface) if its angle of incidence on
the prism is
(A) 60°

() 0°

(B) v45°
(D) 30°

145.

146.

147.

148.

Sol : For retracing the path shown in figure, light ray
should be incident normally on the silvered face.

Applying Snell's law at point M,

sin 4 V2 1
sma0s — 1 T Smi=V2xg
sini = ——i.e,1 = 45°

V2

A thin rod of 5¢m length is kept along the axis of a con-
cave mirror of 10cm focal length such that its image is real
and magnified and one end touches the rod. Its magnifica-
tion will be
(A) 1 (B) v2
(Q 3 (D) 4
Sol : (b) End A of the rod acts as an object for mirror and
A' will be itsimagesou=2f —-1=20—-5=15cm

“l*lJrl——>—1 *lfi——>v*7300m
“fT v w10 v 15 7 )
Now m — Length of image _ (30 — 20) _
Length of object 5
< 2f -
/ (2F- )
* .-l'l':‘:I .-r]I
| .
1 IF
A C
€ v

-

The dispersive power of the material of lens of focal
length 20cm is 0.08. The longitudinal chromatic aberration
of the lens is......cm
(A) 0.08 (B) 0.08/20
(C) v1.6 (D) 0.16
Sol : (c) Longitudinal chromatic aberration
=wf =0.08 x 20= 1.6¢cm.

The origin of z and y coordinates is the pole of a concave
mirror of focal length 20 ¢cm. The z -axis is the optical axis
with > 0 being the real side of mirror. A point object at
the point (25 cm, 1 ¢m) is moving with a velocity 10em/s in
positive x -direction. The velocity of the image in ¢m/s is
approximately
(A) —80i+8j
(C) v—160i+8j

(B) 1607 + 8

(D) 1603 —43j

A beam of light consisting of red, green and blue colours
is incident on a right-angled prism on face AB. The refrac-
tive indices of the material for the above red, green and

blue colours are 1.39,1.44 and 1.47 respectively. A person
looking on surface AC of the prism will see

(I
—_—
S
—_—
—_—
_,,,B TN

(A) no light
(C) red and green colours

(B) green and blue colours
(D) v'red colour only
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149.

Sol : For light to come out through face 'AC’ , total inter-
nal reflection must not take place.

i.e, ) <c=sinf < sinc

1
= sinf < —
I

or up<

=
sin 'u<sin45°
=>p<V2=p<1414

A glass prism of refractive index 1.5 is immersed in water
(refractive index = ) as shown in figure. A light beam inci-

dent normally on the face AB is totally reflected to reach
the face BC, if

. 5 . 2
(A) 51n0>§ (B) sm€>§

(C) vsin 6 > ? (D) sin @ >%

> 459

(A) v'separate part of the red color from the green and
blue colors.

(B) separate part of the blue color from the red and green
colours.

(C) separate all the three colors from the other two colors.
(D) not separate even partially any color from the other

two colors.
Sol : For total internal reflection, i > i.

Here i = 45°
sin ¢ .

sinr
. 0 1
sin45” > —
n

= =1.414

V2
freda < 1.414 DUt pigreen > 1.414 and pyioler > 1.414

Hence, green and violet will be totally internally reflected.
Red will be refracted.

o>

Sol : Fgr total internal reﬂgction on face AC 152. A transparent cube of 15 cm edge contains a small air bub-
0 > critical angle (C) and sin¢ > sin C ble. Its apparent depth when viewed through one face is
) 6 cm and when viewed through the opposite face is 4 cm.
sin 6 > } Then the refractive index of the material of the cube is
g
4 (A) 2 (B) 2.5
sinf > M—w:sinﬂ 2% (€) 1.6 (D) v1.5
9 5 Sol : (d) When viewed from face (1)
u x x .
nsing > =y~
Now when viewed from face (2)
150. A light ray is incident perpendicularly to one face of a 90° 15—z 15—=x 3
prism and is totally internally reflected at the glass-air in- = = a1 (iz)
terface. If the angle of reflection is 45°, we conclude that F ti d
the refractive index rom equation (i) and (iz)
15— 6p
= = 1 .
1 =N 5
A |
i
[ | 6com :
—
\45° 6-"% Ome O
45> Face1 {bubble . Face2
] it r<' 1—1’—1-' "
r b 15cm —l
45° 153. A prism has a refractive index \/g and refracting angle
90°. Find the minimum deviation produced by prism........ ¢
A) 40 B) 45
(A) n> — (B) vn >3 (A) (B)
V2 (C) v30 (D) 49
©n< s ©) n<v2 sin (A + 5
Sol : The incident angle is 45° incident angle > Sol: u= #A
critical angle, 7 > i, sin (5)
c.sing > sing. Or sin45 > sin ¢,
N | 154. If convex lens of focal length 80cm and a concave lens of
Sihte =0 focal length 50cm are combined together, what will be their
1 1 1 Y resulting power
C) +7.5D D) v—0.75D
151. A beam of light consisting of red, green and blue and is © + 1 1 1 1 (1) 1
incident on a right angled prism. The refractive index of Sol:(d) ===+ —=> —= — + —
the material of the prism for the above red, green and blue foo v f2 3 Foo+80 =50
wavelengths are 1.39,1.44 and 1.47 respectively. The prism = F = 5 = P = TD
will :
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155.

156.

157.

158.

When light is incident on a medium at angle i and re-
fracted into a second medium at an angle r, the graph of
sini Vs sinr is as shown in the graph. From this, one can
conclude that

!

sinr

307

gini —»
(A) Velocity of light in the second medium is 1.73 times the
velocity of light in the I medium

(B) Velocity of light in the I medium is 1.73 times the veloc-
ity in the II medium

(C) The critical angle for the two media is given bysin
1

V3

(D) vBoth (b) and (c)

Sol : (b,¢) From graph tan30° =

le =

sinr 1

sin ¢ 142

::>1H2 = \/3 ==>& = ﬂ =1.73 ==>v1 = 1.73 V2

M1 U2
1 . 1
Also from p = — ==>sin C =
sinC RarerDenser
1 1
==>sinC = — = —.
142 \/g

In the diagram shown, all the velocities are given with re-
spect to earth. What is the relative velocity of the image in
mirror (1) with respect to the image in the mirror (2)? The
mirror (1) forms an angle s with the vertical.

“Mirrori |

Mirrar( 2}

(A) 2Vsin2p
(C) 2V /sin2p

(B) v2Vsing
(D) none

. . . L 4
Consider the situation shown in figure. Water (uw = §>

is filled in a breaker upto a height of 10 cm. A plane mirror
fixed at a height of 5 ¢m from the surface of water. Dis-
tance of image from the mirror after reflection from it of
an object O at the bottom of the beaker is......cm

_I__I:, cm
—.Ir

10 e e g 10 O
— M | ]

+ *0

(A) 15 (B) v12.5
(C) 7.5 (D) 10

Sol : (b) From figure it is clear that object appears to be
raised by %cm (2.5¢em)

Hence distance between mirrorand O’ =5+ 7.5 =12.5¢cm

So final image will be formed at 12.5 cm behind the plane
mirror.

A concave mirror is placed on a horizontal surface and
two thin uniform layers of different transparent liquids
(which do not mix or interact) are formed on the reflect-
ing surface. The refractive indices of the upper and lower
liquids are p1 and p2 respectively. The bright point source

at a height 'd’ (d is very large in comparison to the thick-
ness of the film) above the mirror coincides with its own
final image. The radius of curvature of the reflecting sur-
face therefore is

(A) 112
2
(Q) wad

(B) pipad
(D) v pad

159. As shown in the figure a particle is placed at O in front of

a plane mirror M. A man at P can move along path PY
and PY” then which of the following is true

Y

v |
(A) For all point on PY man can see the image of O

(B) For all point on PY’ man can see the image, but for no
point on PY he can see the image of O

(C) vFor all point on PY’ he can see the image but on PY
he can see the image only upto distance d.

(D) He can see the image only upto a distance d on either

Sol :SlifjeefdpFoP\'/iew of image is decided by the reflected
rays. As we can see that the reflected rays from the ex-
treme end points of mirror at a height 'd’ from P and be-
low P all points on PY . Hence (C).

. _(RR)

ﬂ“—-f <
045° gy O

R.R) | | y

160. The focal length of the field lens (which is an achromatic

161.

combination of two lenses) of telescope is 90cm. The dis-
persive powers of the two lenses in the combination are
0.024 and 0.036. The focal lengths of two lenses are

(A) 30cm and 60cm (B) v'30em and —45em

(C) 45¢m and 90em (D) 15¢m and 45¢m

Sol : (b) For achromatic combination S we 0036
f2 w1 0.024
3
2 1 1 1
and —— —= —
i fo 90

solving above equations be get fi1 = 30cm, fo = —45cm

A plano-convex lens of refractive index 1.5 and radius of

curvature 30cm is silvered at the curved surface. Now this
lens has been used to form the image of an object. At what

distance from this lens an object be placed in order to have
a real image of the size of the object.......cm

(A) v20 (B) 30
(C) 60 (D) 80
Sol : Focal length of the system (concave mirror)
R 30
== =1
o ax1p  Loem

In order to have a real image of the same size of the ob-
ject, object must be placed at centre of curvature v = (2f).
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162.

163.

164.

165.

A bi-concave symmetric lens made of glass has refractive

index 1.5. It has both surfaces of same radius of curvature
R. On immersion in a liquid of refractive index 1.25, it will

behave as a

(A) Converging lens of focal (B) Converging lens of focal

length 2.5 R length 2.0 R
(C) Diverging lens of focal (D) v'None of these
length 4.5 R

A small fish 0.4 m below the surface of a lake, is viewed
through a simple converging lens of focal length 3m. The
lens is kept at 0.2m above the water surface such that fish
lies on the optical axis of the lens. The image of the fish

. 4
seen by observer will be at (Mwater = §>

(B) A distance of 0.6 m from
the water surface

(A) A distance of 0.2m from
the water surface

(C) A distance of 0.3m from

(D) v The same location of

the water surface fish
Sol : (d) Apparent distance of fish from lens u = 0.2 + h
n
0.4
1 1 1 1 1 1
From — = - — — == =Y
Fov w43 v (Cop VT vem

The image of the fish is still where the fish is 0.4 m below
the water surface.

In a plano-convex lens the radius of curvature of the con-
vex lens is 10cm. If the plane side is polished, then the focal

length will be......... cm (Refractive index = 1.5)
(A) 10.5 (B) v10
(C) 5.5 (D) 5
. _ R _ 10 _
Sol: (b) f = -1 205-1) 10cm

A ray of light strikes a plane mirror at an angle of inci-
dence 45° as shown in the figure.After reflection, the ray
passes through a prism of refractive index 1.5, whose apex
angle is 4°. The angle through which the mirror should be
rotated if the total deviation of the ray is to be 90° is

iy Qi

S
2

(A) 1° clockwise (B) v'1° anticlockwise

(C) 2° clockwise (D) 2° anticlockwise

Sol : The deviation produced by small angled prism,

81 = (p—Da= (1.5 -1)4° = 2° (always)

Deviation caused by mirror,

02 = 180° — 24 = 180° — 2 x 45° = 90°

Net deviation produced by system = §; 4+ d2 = 2° +90° = 92°

This is more than 90°

Greater is angle of incidence on the mirror, smaller is the
deviation.

BE

If 8 is the angle of rotation of mirror is clockwise direction
mirror will be

180° — 2 (45° + B) = 90° — 283
Therefore, total deviation produced
=90° — 284 2° =92° — 28 Given, 92° — 28 =90° = B = 1°

166. For the angle of minimum deviation of a prism to be equal

to its refracting angle, the prism must be made of a mate-
rial whose refractive index

(A) lies between v/2 and 1
(C) >1
. (A4
Sin 2
i (A
Sin 2
sin (M)
2 sin A .
b=y =7 (. 0m = A( Given))
Sin 5 Sin 5
pein (A cos (4
S1n 2 COS 2 . é
. é = ZCOS 2
Sin 2

Asd=i+e— A
At minimum deviation, § = 6,,,i = e

(B) vlies between 2 and v/2
(D) <1

Sol: As =

bm=2i— A
2% = 60 + A
i:ém;A:A;A:A (. 6m = A(given))

Z‘min - 00 = Amin - 00
Then, pimax = 2cos0° = 2

. s T
o tmax = 5 = Amax = 5
Then, Hmin = 2c0845° = 2 X L _ \/5

V2

167. Aray of light is incident at an angle of incidence, i, on

one face of prism of angle A (assumed to be small) and
emerges normally from the opposite face. If the refractive
index of the prism is u, the angle of incidence 4, is nearly
equal to

(A) vpA (B) %
© 2 0 2
w

Sol :MFor normally emerge e = 0
Thereforer, =0andr; = A
Snell's Law for Incident ray's
lsini = psinry = psin A

For small angle

1= pA

168. A curved surface of radius R separates two medium of

refractive indices 1 and p2 as shown in figures A and B
Choose the correct statement (s) related to the real image
formed by the object O placed at a distance z, as shown in
figure A

T

5 ‘h H '| Ha
I'

: -

— e —

X R X
Fig. A Fig. B

(A) Real image is always formed irrespective of the posi-
tion of object if ua > 1

(B) Real image is formed only when z > R

(C) Real image is formed due to the convex nature of the
interface irrespective of p; and po

(D) v'None of these
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Sol : Real image can't be formed always virtual.

x N R,

169. Angle of prism is A and its one surface is silvered. Light
rays falling at an angle of incidence 2A on first surface re-
turn back through the same path after suffering reflection
at second silvered surface. Refractive index of the material

h_

of prism is
(A) 2sin A (B) v2cos A
(@)} %COSA (D) tan A
Sol:(b)A=r+0and pu= Sme
sinr
__sin2A4
2sin A A
= w =2cos A
sin A

B C

170. Match the corresponding entries of column 1 with column
2. [Where mis the magnification produced by the mirror]

Column_— T | Column_— T1
I.m=-2 a. Convex mairror
2.m= _T b. Concave mirror
3. m=+2 c. Real Tmage
4. m= +T1 d. Virtual image
(A) 1—-aande¢),(2—aand (B) (1-aandd),(2—band

d),(3—aandb)(4 —c
and d)

(C) 1 —-candd),(2-band
d),(3—bandc)(4 — a

¢),(3—bandd)(4 —b
and c¢)

(D) v(1—bande¢),(2—-band
d),(3—aand b)(4 — ¢

and d) and d)
Sol : Magnification in the mirror, m = v
u

m=-2=uv=2u

As v and u have same signs so the mirror is concave and
image formed is real.

1 U . .
m=-—5Hv=o= Concave mirror and real image.

m=+2=v=—2u
As v and u have different signs but magnification is 2 so
the mirror is concave and image formed is virtual.

u

1
m—+§:>v——§

As v and u have different signs with magnification (%) o)

the mirror is convex and image formed is virtual.

171. Two plane mirror AB and AC are inclined at an angle
6 = 20°.A ray of light starting from point P is incident at
point Q on the mirroe AB, then at R on mirror AC and
again on S on AB finally the ray ST goes parallel to mir-
ror AC. The angle iwhich the ray makes with the normal at
point Q on mirror AB is

(A) 20
(C) 40
Sol : 90° — i(6) + 2r = 180°

L (9 +i—b
2

p=180° — (90° — ) — 2i

— 180° — 90° + (90+‘+9) — 92
90° — r

180° —4i+490° +i—0

o 2

270°—3i— 0

2
m=p—(0) = 180° — (90° — i) — 2i
. (270" —3i— (6)

5 —60) =90° —i

Substituting (6 = 20°, we geti = 30°)

90° —=r

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

(A) v6 (B) 6.3
(C) 20 (D) 60

Sol : (a) Full use of resolving power means whole aperture
of objective in use. And for relaxed vision.
fo_ D 300 15

f—g f —ﬁ:>f6260m
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173. The focal length of objective and eye-piece of a telescope
are 100 em and 5 cm respectively. Final image is formed at
least distance of distinct vision. The magnification of tele-

scope is
(A) 20 (B) v24
(Q) 30 (D) 36
: _fe Je) _ 100 AN
Sol: (b)|m| = I (1+ D) == (1+25) =24

174. Two plane mirrors are inclined to each other such that a
ray of light incident to the first mirror (M;) and parallel to
the second mirror (M) is finally reflected from the second
mirror (M) parallel to the first mirror (M:). The angle be-
tween the two mirrors will be......°

(A) 45 (B) v60
() 75 (D) 90
Sol: 0 = 60°

175. A square of side 3cm is placed at a distance of 25¢m from
a concave mirror of focal length 10cm. The centre of the
square is at the axis of the mirror and the plane is normal
to the axis. The area enclosed by the image of the square

IS...... cm
(A) v4 (B) 6
(C) 16 (D) 36
: _Lr_ f _ 10 _10_2, A
Sol:fa)m =5 = "F=0 g =15=3" =4, =

176. A luminous object is placed at a distance of 30 cm from
the convex lens of focal length 20 em. On the other side of
the lens, at what distance from the lens a convex mirror
of radius of curvature 10 ¢cm be placed in order to have an

upright image of the object coincident with it.....cm

(A) 12 (B) 30

(C) v50 (D) 60

Sol : (c) For lens w = 30 em, f =20cm , hence by using

IS S W S S S
f v ou 420 w o
The final image will coincide the object, if light ray falls nor-
mally on convex mirror as shown.

From figure it is seen clear that separation between lens

and mirror is 60 — 10 = 50cm.

|
|
2
|
1
|

s
30 cm 10 cm
k— 60 cm ———|

177. A cube of side 2m is placed in front of a concave mirror
focal length 1m with its face P at a distance of 3m and
face Q at a distance of 5m from the mirror. The distance
between the images of face P and @ and height of images
of P and Q are

(A) 1m,0.5m,0.25m (B) 0.5m,1m,0.25m
(C) 0.5m,0.25m,1m (D) v0.25m,1m,0.5m
Sol : (d) For surface P,
RES S DU S S I
o1 f w3 3 T2
For surface Q,
RANE N R N S
vw f w5 5 2?71
v, — vy = 0.25m
I 3/2 1
Magnification of P = 21 = 22 _ 2
9 u 3 2
= HeightofP:%x2:1m
I 5/4 1
Magnification of Q = 22 = 2% _ =
9 @ U 5 4

= Height of Q = ix 2=0.5m

178. The relative luminosity of wavelength 600 nm is 0.6. Find
the radiant flux of 600 nm needed to produce the same
brightness sensation as produced by 120 W of radiant flux

(A) 50 (B) 72
(C) 120 x (0.6)* (D) v200
Sol : (d) If  is the luminous efficiency of the bulb then.
luminous flux by 120 watt at 555 nm = n x 120
Let bulb of P watt at 600 nm produces the same luminous
flux as by 120 watt at 555 nm then

120

n><120:77P><0.6:>P:ﬁ:200watt.

179. It is desired to make an achromatic combination of two

lenses (L1 & L) made of materials having dispersive pow-

ers wi and wz(< w1). If the combination of lenses is con-

verging then

(A) L. is converging

(C) Power of L, is greater
than the power of L,

(B) v Lo is converging
(D) None of these

. . 1
Sol : Dispersive power w oc ——
n

From lens maker's formula, %o( (n—1)

1
Power oc p — 1 x —
w

Thus power of L, power of L;

Hence if the combination is converging the L, has to be
converging

180. A rectangular glass slab ABCD, of refractive index n1, is
immersed in water of refractive index nz(n1 > n2). A ray of
light in incident at the surface AB of the slab as shown. The
maximum value of the angle of incidence au,q4, such that
the ray comes out only from the other surface CD is given
by

1
vsin=t | ™ cos [ sin—1"2)(B) sin~* {nl cos (sinf1 —)]
no ni n2
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181

Sol : (a) Ray comes out from C'D, means rays after refrac-
tion from AB get, total internally reflected at AD

ni _ sin om: . _q | N )
— = % = qax = sin {—smrl} o (9)
Nno s ry n2
AlSO7’1—|—’I‘2:900:>7‘1:90—7’2:90—0

=7y =90 —sin~! (i> =7y =90 —sin~! (E) ...(i7)

2141 ni

Hence from equation (7) and ()

- ni . .12
Qmax = sin”! | —sin< 90 — sin "1 —
n2 n1

-1 .12
= s —COS | s1n —
o) ni

I

. The unit of focal power of a lens is

(A) watt (B) Horse power
(C) vDioptre (D) Lux

Sol: ()

182. A point source of light B is placed at a distance L in front

183.

of the centre of a mirror of width d hung vertically on a
wall. A man walks in front of the mirror along a line par-

allel to the mirror at a distance 2L from it as shown. The
greatest distance over which he can see the image of the

light source in the mirror is

i
i
+ oy | |
d 3 t B
L | '
le— [, —=| r oA
| o1, ~
(A) d/2 (B) d
(C) 2d (D) v3d

Sol : (d) According to the following ray diagram HI =
AB=d

and DS:CD:g
2d
w AH = 2AD = GH:QCDZEZd
Similarly IJ = dso GJ = GH + HI + IJ=d+d+d = 3d

G

For the refraction of light through a prism

(A) Angle of minimum deviation will increase if refrac-
tive index of prism is increased keeping the outside
medium unchanged if up > us.

(B) The light travelling inside an equilateral prism is neces-
sarily parallel to the base when prism is set for mini-
mum deviation.

(C) There are two angles of incidence for maximum devia-
tion.

(D) v All of the above

184. A microscope is focussed on a coin lying at the bottom

185.

186.

of a beaker. The microscope is now raised up by 1cm. To
what depth should the water be poured into the beaker

so that coin is again in focus ?........ cm (Refractive index of

water is %)
(A) 1 G
(Q) 3 (D) v4

Sol : ( d)Suppose water is poured up to the height h,
Soh(17i> =1=h=4cm

If luminous efficiency of a lamp is 2 lumen/watt and its
luminous intensity is 42 candela, then power of the lamp
[T w
(A) 62 (B) 76
(C) 138 (D) v264
Sol : (d) Luminous flux = 47 L=4x3.14 x 42 = 528 Lumen

Luminous flux 528
Power of lamp = = —=264W
P Luminousefficiency 2
A concave mirror is placed at the bottom of an empty tank

with face upwards and axis vertical. When sunlight falls
normally on the mirror, it is focussed at distance of 32¢m

from the mirror. If the tank filled with water ( u = %) upto

a height of 20 ¢m, then the sunlight will now get focussed
at

(A) 16 cm above water level (B) v'9cm above water level

(C) 24 c¢m below water level (D) 9 c¢m below water level

Sol : (b) Sun is at infinity i.e. u = co so from mirror formula
we have

1 1 1

= ——+ ——= f=—-32cm.

JTm g T e

When water is filled in the tank upto a height of 20cm, the
image formed by the mirror will act as virtual object for
water surface.

Which will form it's image at I such that

Actual height BO _ 4/3
Apperant height .~ BI 1

_ P

:>BI:BO><%=12><%=90m.

F

I:lﬂ cm

20 Cm

187. A small source of light is to be suspended directly above

the centre of a circular table of radius R. What should be
the height of the light source above the table so that the

intensity of light is maximum at the edges of the table
compared to any other height of the source

R R
A 3 ®) v
(O R (D) V2R
Sol : (b) Loage = Lcos6 Lh

(h% +12) - (h? + 7.2)3/2

For maximum extensity % =0

r

Applying this condition have get h = 7
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188. A plano convex lens of refractive index p; and focal length
f1 is kept in contact with another plano concave lens of
refractive index u2 and focal length f. If the radius of cur-
vature of their spherical faces is R each and fi1 = 2f>, then
w1 and po are related as
(A) vp1+2p2 =3 (B) 2u1 +p2 =1
(C) Buo+pu1=1 (D) 2u2 4+ p1 =1

sol: o= (01 )i =01 (% 7)
L:(ufl).izf(uzfl)

fi R ' f R
1 2
fo =2f = —
2 llfl f2
p—1_ —2(pe—1)
R R
w1+ 2p2 =3

189. A thin lens of focal length f and its aperture has a diam-
eter d. It forms an image of intensity 7. Now the central
part of the aperture upto diameter (d/2) is blocked by an
opaque paper. The focal length and image intensity would

change to
(A) £/2,1/2 (B) f,1/4
(C) 3f/4,1/2 (D) v f,31/4

Sol : Covering a part of the surface will not change the fo-
cal length of the lens, as the focal length depends only on
the refractive index of the lens and the radius of curvature

of the lens.

For the intensity, the amount of light blocked when half of
2

the lens will be covered by an opaque cloth, = (%)

Thus, the intensity of light gets reduced to 7 — %: %

190. An object is placed at a distance of 40 cm from a con-
cave mirror of focal length 15 c¢m. If the object is displaced
through a distance of 20 ¢m towards the mirror, the dis-
placement of the image will be
(A) 30cm away from the mir- (B) v 36cm away from the

ror mirror
(C) 36 cm towards the mir- (D) 30 cm towards the mir-
ror ror

Sol : Using mirror formula,
1 1 1 1 1 1 1 1 1

0 o —157 10

f a ul; 15 - U1

v1 = —24cm
When object is displaced by 20 cm towards mirror Now,
us = —20cm

1 1 1 1 1 1 1 1 1

_ — = = =
f V2 + u —15 V2 20 V2 20 15

v = —60cm
So, the image will be shift away from mirror by (60 —
24)cm = 36 cm
f=15cm
0
e
40 cm

191. A hemispherical glass body of radius 10 cm and refractive

index 1.5 is silvered on its curved surface. A small air bub-
ble is 6 cm below the flat surface inside it along the axis.

The position of the image of the air bubble made by the
mirror is seen

Ilﬂcmi

Iﬁcm
O

(A) 14 cm below flat surface  (B) v'20c¢m below flat sur-
face

(C) 16 cm below flat surface (D) 30cm below flat surface

Silvered

192.

193.

Sol : Given, radius of herrispherical glass R = 10cm
. Focal length f = % = —5cm

u= (10 —6) = —4cm

By using mirror formula,
o1l 1,11
v u f v —-4 =5
= v=20cm

Apparen the height,

h, = hr& =30 x S = 20 cm below flat surface.
1253 15

Two plane mirrors. A and B are aligned parallel to each
other, as shown in the figure. A light ray is incident at an
angle of 30° at a point just inside one end of A. The plane
of incidence coincides with the plane of the figure. The
maximum number of times the ray undergoes reflections
(including the first one) before it emerges out is

: 2:/2m |

T e By

0.2m ;
30

l P o b

A

(A) 28 (B) v30
(C) 32 (D) 34
Sol : (b) From the following ray diagram
d=0.2tan30° = 0—\/;

! 2V/3
==>-= =30

d 02/V3

Therefore maximum number of reflections are 30.
[e—i= Eu"'_-nrm — |
j—d

dimyy B

!

B A

Two vertical plane mirrors are inclined at an angle of 60°
with each other. A ray of light travelling horizontally is re-

flected first from one mirror and then from the other. The
resultant deviation is.....°

(A) 60 (B) 120
(C) 180 (D) v240
Sol : (d)s = (360 — 26) = (360 — 2 x 60) = 240°

194. Monochromatic light rays parallel to z -axis strike a con-

vex lens AB. If the lens oscillates such that AB tilts upto a
small angle @ (in radian) on either side of y -axis, then the
amplitude of oscillation of image will be (f = focal length

of the lens):

Y
/ A
- (\}/ —X
B
(A) fseco (B) fsec?6
fo? f 0

—

q)
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195. Two mirrors AB and CD are arranged along two paral-
lel lines. The maximum number of images of object O that
can be seen by any observer is

x‘
B o ¢
[
(A) v1 (B) 2
(C) 4 (D) Infinite

196. Two lenses are placed in contact with each other and the
focal length of combination is 80cm. If the focal length of
one is 20cm, then the power of the other will be

(A) 1.66D (B) 4.00D
(C) —1.00D (D) v—3.75D
1 1 1
Sol:(d) == —+ —
(d) =R R
Ll_1.1
80 20 f
80
= fo= —gm
Powerl(%’ secolr(w)g lens
Pp=—"=—""—=-375D
T —80/3

197. What is the position and nature of image formed by lens
combination shown in figure? (f1, f2 are focal lengths)

—2 cn—>
| A\ B
o i i
 20cm if=+5em| f=—5cm

(A) 70cm from point B at (B) 40cm from point B at
left; virtual right; real

(@)} @cm from point B at (D) v'70cm from point B at
3 right ; real

right; real
Sol : Image by convex lens:
1 1 1.1, 1 1

v u flutn s
v*@(:m
3

Image by concave lens:

u = @—2 —1—4cm
13 3

1 1 1.1 38__

v u

v="T70cm

198. A thin prism having refracting angle 10° is made of glass
of refractive index 1.42. This prism is combined with an-
other thin prism of glass of refractive index 1.7. This combi-
nation produces dispersion without deviation. The refract-
ing angle of second prism should be....°

(A) v6 (B) 8
(Q) 10 (D) 4
Sol : The condition for dispersion without deviation is
givenas (u— 1A= (' —1) A’
Given u =142, A=10°p =1.7,A" =?
(1.42—1) x 10 = (1.7 — 1) A’
(0.42) x 10 = 0.7 x A’

0.42 x 10
or A=—"T"—=¢6°
0.7
199. A prism having an apex angle 4° and refraction index 1.5
is located in front of a vertical plane mirror as shown in
figure. Through what total angle is the ray deviated after
reflection from the mirror.....°

oo &
— 0
(A) 176 (B) 4
(C) v178 (D) 2

Sol : (c) 6prism = (u—1)A = (1.5 — 1)4° = 2°
.'.6T0tal = (SPr ism + 51\41’7"7‘07‘
= (1 —1)A + (180 — 2i) = 2° + (180 — 2 x 2) = 178°

200. A thin oil layer floats on water. A ray of light making an
angle of incidence of 40° shines on oil layer. The angle of
refraction of light ray in water is......°

(,U'oil = 1457 MHwater = 133)

(A) 36.1 (B) 44.5
(C) 26.8 (D) v28.9
Sol : (d) Refraction at air-oil point p,i; = Sme
. 40 S 71
. Sin
csinr; = a5 0.443 .
Refraction at oil-water point s twater = S;.r;h
1mn ”r
133 _ 0443
145 sinr
0.443 x 1.45
1 = == = 28.9°
sinr 133 T 8.9
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