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RAY OPTICS AND OPTICAL INSTRUMENTS
Single Correct Answer Type
1. Adentist has a small mirror of focal length 16 mm. He views the cavity in the tooth of a patient by holding

10.

the mirror at a distance of 8 mm from the cavity. The magnification is

a1l b) 1.5 c)2 d)3

In an eye-piece, field lens and eye lens have focallengths 7.5 cm and 7.3 cm. To eliminate spherical
aberration, distance between them would be

a) 0.2cm b) 0.4 cm c)0.1cm d) 0.5cm

When sunlight is scattered by atmospheric atoms and molecules, the amount of scattering of light of
wavelength 440 nm is A. The amount of scattering for the light of wavelength 660 nm is approximately

a) gA b)2.25 A c) 154 d) g

A double convexlens, lens made of a material of refractiveindex p,, is placed inside two liquids or
refractiveindices p, and u3, as shown. y, > pu; > s Awide, parallel beam of light is incident on the lens

from the left. The lens will give rise to

a) Asingle convergentbeam b) Two different convergent beams

¢) Two different divergent beams d) A convergent and a divergent beam

A convex lens of focal length 30 cm produces 5 times magnified real image of an object. What is the object
distance?

a) 36 cm b) 25 cm c) 30cm d) 150 cm

Light travels in two media A and B with speeds 1.8 x 108ms~! and 2.4 x 108ms~! respectively. Then the
critical angle between them is

ow) v g am()

We combined a convexlens of focallength f; and concavelens of focallengths f, and their combined focal
length was F. The combination of these lenses will behave like a concavelens, if

a) i>fa b) i < /2 Ah=r dfi<f

Abiconvex lens forma real image of an object placed perpendicular to its principal axis. Suppose the radii
of curvature of the lens tend to infinity. Then the image would

a) Disappear

b) Remain as real image still

¢) Be virtual and of the same size as the object

d) Suffer fromaberrations

A divergent lens will produce

a) Always a virtual image b) Always real image

¢) Sometimes real and sometimes virtual d) None of the above

An astronomical telescope has an angular magnification of magnitude 5 for distant objects. The separation
between the objectiveand the eye-piece is 36 cm and the final image is formed at infinity. The focal length
fo of the objective and the focal length f, of the eye-pieceare
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a) fo=45cmand f, = —-9cm b)fo=—7.2cmandf£,:5cm
C)fo=50cmandfe=10cm d)fo=30cmandfe=6cm

A convex lens is placed between objectand a screen. The size of object is 3 cm and an image of height 9 cm
is obtained on the screen. When the lens is displaced to a new position, what will be the size of image on
the screen?

a) 2cm b) 6 cm c) 4cm d) 1cm

A double convexlens made out of glass (refractiveindex p = 1.5) has both radii of curvature of

magnitudes 20 cm. Incident light rays parallel to the axis of this lens will converge at a distance d such that
a)d =10 cm b)dzz—gocm c)d =40cm d)d =20 cm

The deviation caused in red, yellow and violet colours for crown glass prism are 2.84°, 3.28°and 3.72°
respectively. The dispersive power of prism material is

a) 0.268 b) 0.368 c) 0.468 d) 0.568

Abeam of monochromatic blue light of wavelength 4200 A in air travels in water (u = 4/3). Its
wavelength in water will be

a) 2800 A b) 5600 A c) 3150 A d) 4000 A
Refractiveindex of a medium is u. The incidence angle is twice that of refracting angle. The angle of
incidence is

-1(# in-1 (¥ -1 (B -
a) cos (2) b) sin (2) c) 2cos (2) d)sin™"pu
The far point of a myopia eye is at 40 cm. For removing this defect, the power of lens required will be
a) 40D b) -4 D c) —2.5D d) 0.25D

An objectis puts at a distance of 5 cm from the first focus of a convexlens of focallength 10 cm. If a real
image is formed, its distance from the lens will be

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

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

1 1
a) f b3 f ) 2f a7 f
The solar spectrum during a complete solar eclipse is
a) Continuous b) Emission line c) Dark line d) Dark band
In an equilateral prism if incident angle is 45° then minimum deviation is
a) 30° b) 60° c) 45° d) 90°

Consider the followingtwo statements A and B and identify the correctchoicein the given answers

A: Line spectrais due to atoms in gaseous state

B: Band spectra is due to molecules

a) Both A and B are false b) Ais true and B is false

c) Ais false and B is true d) Both A and B are true

A person suffering from ‘presbyopia’ (myopia and hyper metropia both defects) should use

a) A concavelens

b) A convex lens

c) Abifocal lens whose lower portion is convex

d) A bifocal lens whose upper portion is convex

A man having height 6 m, observes image of 2 m height erect, then mirror used is

a) Concave b) Convex c) Plane d) None of the above
An objectis viewed through a compound microscope and appears in focuswhen it is 5 mm away from the
objectivelens. When a sheet of transparent material 3 mm thick is placed between the objective and the
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microscope, the objectivelens has to be moved 1 mm to bring the objectback into the focus. The refractive
index of the transparent material is

a) 1.5 b) 1.6 c) 18 d) 2.0

The Cauchy’s dispersion formula is

aA)n=A+BA2+C1* b)n=A+BA?+C1™* c)n=A+BA%2+C2* d)n=A+BA?+CA*
Alight ray is incident upon a prism in minimum deviation position and suffers a deviation of 34°. If the
shaded half of the prism is knocked off, the ray will

a) Suffer a deviation of 34° b) Suffer a deviation of 68°

¢) Suffer a deviation of 17° d) Not come out of the prism

The impact of an image on the retina remains for

a)0.1s b)0.5s c)10s d)15s

An objectis placed at a distance of 10cm from a convex lens of power 5D. Find the position of the image
a) —20cm b) 30 cm c) 20cm d) —30cm

If eye is kept at a depth h inside water of refractiveindex and viewed outside, then the diameter of the

circlethrough whichthe outer objects become visible, will be
h h 2h h
a) 7 b) 7= ¢) 7= d) 7=
JiZ=1 JiZ+1 JiZ=1 iz
Magnification at least distance of distinct vision of a simple microscope having its focallength 5 cm is
a) 2 b) 4 )5 d)6
Find the luminous intensity of the sun if it produces the same illuminance on the earth as produced by a
bulb of 10000 candela at a distance 0.3 m. The distance between the sun and the earth is 1.5 x 10'1m

a) 25 x 10%2¢d b) 25 x 1018¢d c) 25 x 10%6¢cd d) 25 x 103%cd

Two immiscible liquids of refractive indices 1.5 and g are filled in glass jar each of length 6 cm. A light of

source S is at the bottom of the jar, the apparent depth of light source will be

4 é
’ =
‘s,
’
‘s 4
Vs,77 7
<

a) 12.5 cm b) 17 cm c) 12cm d) 8.5cm

A parallel beam of white light falls on a convexlens. Images of blue, yellow and red light are formed on
other side of the lens at a distance of 0.20 m,0.205 m and 0.214 m respectively. The dispersive power of
the material of the lens will be

a) 619/1000 b) 9/200 c) 14/205 d)5/214

Aray of light passes an equilateral prism such that an angle of incidence is equal to the angle of emergence

0.6cm 6¢

and the latter is equal to zth the angle of prism. The angle of deviation is

a) 45° b) 39° c) 20° d) 30°

Twolenses having f;: f, = 2 : 3 has combination to make no dispersion. Find the ratio of dispersive power
of glasses used

a)2:3 b)3:2 c)4:9 d)9:4

Aray of light strikes a transparent rectangular slab (of refractiveindex v/2) at an angle of incidence of 45°.

The angle between the reflected and refracted rays is
a) 75° b) 90° c) 105° d) 120°
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What will be the colour of sky as seen fromthe earth, if there were no atmosphere
a) Black b) Blue c) Orange d) Red

A convex lens of focal length 3 m forms areal, inverted image twicein size of the object. The distance of

the object form the lens is

a) 0.5m b) 0.166 m c) 0.33m d)1m
To get three images of a single object, one should have two plane mirrors at an angel of
a) 60° b) 90° c) 120° d) 30°

Chromatic aberration of lens can be corrected by

a) Reducing its aperature

b) Proper polishing of its two surfaces

c) Suitably combining it with another lens

d) Providing different suitable curvature to its two surfaces

The least angle of deviation fora glass prism is equal to its refracting angle. The refractive index of glass is
1.5. Then the angle of prism is

a) 2cos™! (Z) b) sin™! (%) ¢) Zsin”! @) d) cot™ (;)

A diverging beam of light from a point source 5 having divergence angle «, falls symmetrically on a glass
slab as shown. The angles of incidence of the two extreme rays are equal. If the thickness of the glass slab
is t and the refractiveindex n, then the divergence angle of the emergent beam is

a) Zero b) a ¢) sin"1(1/n) d) 2sin"1(1/n)
A medium shows relation between i and r as shown. If speed oflight in the medium is nc then value of n is

sian

sini —>
a) 1.5 b) 2 c) 271 d)3-1/2
What is the angle of incidence foran equilateral prism of refractive index v/3 so that the ray is parallel to
the base inside the prism?

a) 30° b) 45° c) 60° d) Either 30° or 60°
Image formed by a convex mirror is
a) Virtual b) Real c) Enlarged d) Inverted

How much water should be filled in a container 21 cm in height, so that it appears half filled when viewed
from the top of the container (given that 4, = 4/3)

a) 8.0cm b) 10.5 cm c) 120 cm d) None of the above
Fraunhoffer spectrum is

a) Line absorption spectrum b) Band absorption spectrum

c) Line emission spectrum d) Band emission spectrum

A transparent cube of 2.1 m edge contains a small air bubble. Its apparent distance when viewed through
one face of the cube is 0.10 m and when viewed fromthe opposite faceis 0.04 m. The actual distance of the
bubble fromthe second face of the cube is

a) 0.06 m b) 0.17 m c) 0.05m d) 0.04 m

Emission spectrum of CO, gas
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a) Isaline spectrum b) Is a band spectrum

¢) Isa continuous spectrum d) Does not fall in the visible region
“Lux”is a unit of

a) Luminous intensity of a source b) Illuminance on a surface

¢) Transmission coefficient of a surface d) Luminous efficiency of source of light

A bi-convex lens is formed with two thin plano-convexlenses as shown in the figure. Refractiveindex n of
the first lens is 1.5 and that of the second lens is 1.2. Both the curved surfaces are of the same radius of
curvature R = 14 cm. For this bi-convexlens, foran objectdistance of 40cm, the image distance will be
n=15

n=12

R=14cm

a) —280.0cm b) 40.0 cm c) 21.5cm d) 13.3 cm

In a given direction, the intensities of the scattered light by a scattering substance for two beams of light
are in the ratio of 256 : 81. The ratio of the frequency of the first beam to the frequency of the second
beam is

a) 64 : 127 b)4:3 c) 64: 27 d2:1

Figure shows a cubical room ABCD with the wall CD as a plane mirror. Eachside of the room is 3m. We
place is camera at the midpoint of the wall AB. At what distance should the camera be focused to
photograph an object placed at A

A B

LO)

3m

D c
a)15m b)3m c)é6m d) More than 6 m
In a compound microscope, the intermediate image is
a) Virtual erect and magnified b) Real, erect and magnified
¢) Real, inverted and magnified d) Virtual, erect and reduced

In the visible region the dispersive powers and the mean angular deviations for crownand flint glass
prisms are w, w' and d, d’ respectively. The condition for getting deviation without dispersion when the
two prisms are combined is

a) Vod+ Jo'd =0 b)w'd+wd =0 Jwd+wd =0 d) (wd)? = (w'd")?>=0
The separation between two microscopic particles is measured P4 and Py by two different lights of
wavelength 2000 A and 3000 A respectively, then

a) Py > Py b) Py < Pg c) Py <3/2Pg d) Py =Pp

Ifthe critical angle for total internal reflection froma medium to vacuumis 30°, the velocity oflight in the
medium is
a) 3x 108 m/s b) 1.5 x 108 m/s ¢) 6 x 108 m/s d) V3 x 108 m/s

Sun subtends an angle of 0.5° at the centre of curvature of a concave mirror of radius of curvature 15 m.
The diameter of the image of the sum formed by the mirror is

a) 855 cm b) 7.55 cm c) 6.55 cm d) 5.55 cm

The chromatic aberration in lenses becomes due to

a) Disimilarity of main axis of rays

b) Disimilarity of radii of curvature
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¢) Variation of focallength of lenses with wavelength

d) None of these

At the time of total solar eclipse, the spectrum of solar radiation would be

a) Alarge number of dark Fraunhoffer lines

b) Aless number of dark Fraunhoffer lines

¢) No lines atall

d) All Fraunhoffer lines changed into brilliant colours

A man can see the objectbetween 15 cm and 30 cm. He uses the lens to see the far objects. Then due to the

lens used, the near point will be at
10 100

a) 3 cm b) 30 cm c)15cm d)Tcm
A normally incident ray reflected at an angle of 90°. The value of critical angle is
a) 45° b) 90° c) 65° d) 43.2°

Aray of light is incident at 50° on the middle of one of the two mirrors arranged at an angle of 60° between
them. The ray then touches the second mirror, gets reflected back to the first mirror, making an angle of
incidence

a) 50° b) 60° c) 70° d) 80°

Glass has refractive index u with respect to air and the critical angle for a ray of light going from glass to

air is 6. If aray of light is incident from air on the glass with angle of incidence 6, the corresponding angle
of refraction is

a) sin™! (i) b) 90° c) sin~1 (l) d) sin~?! (1)
Vi u? n
Aleaf which contains only green pigments, is illuminated by a laser light of wavelength 0.632 pm. It would
appear to be
a) Brown b) Black c) Red d) Green

The focal length of the objective and the eye-piece of a microscope are 4 mm and 25 mm respectively. If
the final image is formed at infinity and the length of the tube is 16 cm, then the magnifying power of
microscope will be

a) —337.5 b) —3.75 c) 3.375 d) 33.75

A microscope is focused on a coin lying at the bottom of a beaker. The microscope is now raised up by

1 cm. To what depth should the water be poured into the beaker so that coinis again in focus? (Refractive

. . 4
index of water is §)

4
a)lcm b)§ cm c)3cm d)4cm

As shown in figure position of an images I of an object O formed by lens. This is possible if

L

a) A convex lens is placed to the left of O b) A concavelens is placed to the left of O
¢) A convex lens is placed between O and [ d) A concavelens is placed to the right of /
The hyper-metropia is a

a) Short-side defect b) Long-side defect

¢) Bad vision due to old age d) None of these

An objectis placed 30 cmto the left of a diverging lens whose focal length is of magnitude 20 cm. Which
one of the followingcorrectly states the nature and position of the virtual image formed?
Nature of image Distance from lens
a) Inverted, enlarged b) Erect, diminished c) Inverted, enlarged d) Erect, diminished
60 cm to the right 12 cm to the left 60 cm to the left 12 cm to the right
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A concave mirror of focallength 100cm 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

a) 1.74cm b) 0.87cm c) 0.435cm d) 100cm

In refraction, light waves are bent on passing from one medium to the second medium, because, in the
second medium

a) The frequency is different b) The coefficient of elasticity is different

¢) The speed is different d) The amplitude is smaller

When a glass lens withn = 1.47 is immersed in a trough of liquid, it looksto be disappeared. The liquid in
the trough could be

a) Water b) Kerosene c) Glycerin d) Alcohol

Abeaker containing a liquid appears to be half when it is actually two third full. The refractive index of
liquid

a)7/6 b) 6/5 c) 3/2 d)4/3

Which of the following diagrams shows correctly the dispersion of white light by a prism

a) b) v 9 d)
% R %
R R
R v

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

a) 1.66 D b) 4.00 D c) —1.00 D d)-3.75D

A 16 cmlong image of an object is formed by a convexlens on a screen. On moving the lens towards the
screen, without changing the positions of the object and the screen, a 9 cm long image is formed again on
the screen. The size of the objectis

a) 9cm b) 11 cm c) 12cm d) 13cm

The dispersion fora medium of wavelength A is D, then the dispersion forthe wavelength 214 will be
a)D/8 b) D /4 c) D/2 d)D

The resolving power of a telescope depends on

a) Focal length of eye lens b) Focal length of objectivelens

¢) Length of the telescope d) Diameter of the objectivelens

A point objectis placed at distance of 20 cm from a thin planoconvexlens of focallength 15 cm. The plane
surface of the lens is now silvered. The image created by the system is at

rz TITITTTIT
!

——

T

—

20 cm
a) 60 cm to the left of the system
b) 60 cm to the right of the system
¢) 12 cm to the left of the system
d) 12 cm to the right of the system
A spectrum is formed by a prism of dispersive power 'w’. If the angle of deviation is ‘6", then the angular
dispersion is
a) w/é b) 6/w c) 1/wé d) wé
When light travels from one medium to the other of which the refractiveindex is different, then which of
the following will change
a) Frequency, wavelength and velocity b) Frequency and wavelength
¢) Frequency and velocity d) Wavelength and velocity
The astronomical telescope consists of objective and eye-piece. The focal length of the objectiveis
a) Equal to that of the eye-piece
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b) Greater than that of the eye-piece

¢) Shorter than that of the eye-piece

d) Five times shorter than that of the eye-piece

If T denotes a unit vectoralong incident light ray, # a unit vector along refracted ray into a medium of
refractiveindex y and 7 unit vector normal to boundary of medium directed towards incident medium,
then law of refractionis

a) .7 = u(f.M) b)IxfA=pu(m x7) c) ixfA=ulxn) du(ixn) =7xn

A combination of two thin lenses of the same material with focallength f; and f,, arranged on a common
axis minimizes chromatic aberration. If the distance between them is

a)w b)w o) (i+f2) d) 2(f; + f2)
For a convex lens, ifreal image is formed the graph between (u + v) and u or vis as follows
a) u+v b) u+v C) u+v d) u+v
af af 4ff-- /
2f uorv 2f uorv uorv 2f uorv

At what distance from a convexlens of focal length 30 cm, an object should be placed, so that the size of
the image be%th of the object?

a) 30 cm b) 60 cm c) 15cm d) 90 cm

A beaker containing liquid is placed on a table, underneath a microscope which can be moved along a
vertical scale. The microscope is focussed, through the liquid onto a mark on the table when the reading on
the scale is a. It is next focused on the upper surface of the liquid and the reading is b. More liquid is added
and the observations are repeated, the corresponding readings are c and d. The refractive index of the
liquid is

2) d—b>b b) b—d C)d—c—b+a d) d—b>b
d—c—b+a d—c—b+a d—b a+b—c—d

Which one of the followingstatements is true

a) An objectsituated at the principle focus of a concavelens will have its image formed at infinity

b) Concave mirror can give diminished virtual image

¢) Given a point source of light, a convex mirror can produce a parallel beam of light

d) The virtual image formed in a plane mirror can be photographed

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

a)9.2cm b) 10.5 cm c)5.6cm d)7.5cm

In compound microscope, magnifying power is 95 and the distance of object from objectivelens is 7g M-

The focallength of objectivelens is i cm. What is the magnification of eye piece?

a) 5 b) 10 c) 100 d) 200

Given a point source of light, which of the following can produce a parallel beam of light

a) Convex mirror b) Concave mirror

c) Concave lens d) Two plane mirrors inclined at an angle of 90°

The refractiveindex of water is 1.33. The direction in whicha man under water should look to see the
setting sun is

a) 49° to the horizontal b) 90° with the vertical ) 49° to the vertical d) Along the horizontal
At Kavalur in India, the astronomers using a telescope whose objective had a diameter of one metre
started using telescope of diameter 2.54 m. This resulted in

a) The increase in the resolving power by 2.54 times for the sameA

b) The increase in the limiting angle by 2.54 times for the sameA
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c) Decrease in the resolving power

d) No effecton the limiting angle

A compound microscope has two lenses. The magnifying power of one is 5 and the combined magnifying
power is 100. The magnifying power of the other lens is

a) 10 b) 20 c) 50 d) 25

Consider an equiconvexlens of radius of curvature R and focallength f. If f > R, the refractiveindex p of
the material of the lens

a) Is greater than zero but less than 1.5 b) Is greater than 1.5 but less than 2.0

c) Is greater than one but less than 1.5 d) None of the above

A compound microscope has an eyepiece of focal length 10 cm and an objective of focal length 4 cm.
Calculate the magnification, if an objectis kept at a distance of 5 cm from the objective, so that final image
is formed at the least distance of distinct vision 20 cm.

a) 12 b) 11 c) 10 d) 13

For total internal reflection to take place, the angle of incidence i and the refractive index p of the medium
must satisfy the inequality

a);<# b);>u c)sini<pu d)sini >pu

sini sini
Two thin lenses of focal length 20 cm and 25 cm are in contact. The effective power of the combination is
a)4.5D b) 18 D c)45D d)9D

100. A vessel of height 2d is half-filled with a liquid of refractiveindex v/2 and the other half witha liquid of

101.

102.

103.

refractiveindex n (the given liquids are immiscible). Then the apparent depth of the inner surface of the
bottom of the vessel (neglecting the thickness of the bottom of the vessel) will be

" d(n++2) V2n nd
a) b) ——— A= d) 5

d(n++2) w2 d(n+2) (d +v2n)
A concavelens of focallength 20 cm placed in contact with a plane mirror acts as a convex mirror of focal
length
a) 10 cm b) 40 cm c) 60 cm d) 20 cm
The focal lengths of the objective and the eye piece of telescope are 100 cm and 10 cm respectively. The
magnification of the telescope when final image is formed at infinity is
a) 0.1 b) 10 c) 100 d) o
A plane mirror reflects a pencil of light to form a real image. Then the pencil of light incident on the mirror
is
a) parallel b) convergent c) divergent d) Any of these

104. A converging lens is used to form an image on a screen. When upper half of the lens is covered by an

105.

opaque screen
a) Half the image will disappear

b) Complete image will be formed of same intensity

¢) Half image will be formed of same intensity

d) Complete image will be formed of decreased intensity

Relation between critical angles of water and glass is

a) Cyp>Cy b) Cw < Cy4 c)Co, =0y d)Cy=C4=0

106. A thin rod of 5¢cm length is kept along the axis of a concave mirror of 10cn focallength such that its image

is real and magnified and one end touches the rod. Its magnification
a)l b) 2 c)3 d) 4

107. Afish, looking up through the water sees the outside world contained in a circular horizon. If the refractive

index of water is 4/3 and the fish is 12 cm below the surface of water, the radius of the circlein centimetre
is

12 x 3 12 x3
a) NG b) 12 x 3 x5 c) 7 d) 12 x3 xV7
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One of the refracting surfaces of a prism of angle 30° is silvered. A ray of light incident at an angle of 60°
retraces its path. The refractive index of the material of prism is

a) V3 b) 3/2 c) 2 d) V2

A source is at 4m height above the centre of a circular table of a circular table of radius 3m. The ratio of

illuminance at O and P will be
S

4m

P

3m
a) 2 b) 122 91
125 64
The sun’s diameter is 1.4 X 10°m and its distance fromthe earth is 10''m. The diameter of its image,
formed by a convexlens of focal length 2m will be
a) 0.7cm b) 1.4 cm
c)28cm d) Zero (i. e. point image)
Aray of light incident normally on one face of a right angled isosceles prism. It them grazes the

16
d)—
)25

hypotenuse. The refractive index of the material of the prism is
Each quarter of a vessel of depth H is filled withliquids of the refractive indices n,,n,,n3 and n, from the
bottom respectively. The apparent depth of the vessel when looked normally is
1 1,1, 1
In the formation of primary rainbow, the sunlight rays emerge at minimum deviation from rain-drop after
a) One internal reflection and one refraction
¢) Twointernal reflection and one refraction
d) Two internal reflection and one refraction

a) 1.33 b) 1.414 c) 1.5 d) 1.732
1,1 1 1
a)
4 4 4H 2
b) One internal reflection and two refraction
Which of the following graphs is the magnification of a real image against the distance from the focus of a

concave mirror
a) y b) y )y d) y
m m m m
- X - X - X - X
Distance Distance Distance Distance

A triangular prism of glass is shown in the figure. A ray incident normally to one face is totally reflected, if
6 = 5° The index of refraction of glass is

u [T

50

a) Less than 1.41 b) Equal to 1.41 c) Greater than 1.41 d) None of the above

PQR is aright angled prism with other angles as 60° and 30°. Refractive index of prism is 1.5. PQ has a thin
layer ofliquid. Light falls normally on the face PR. For total internal reflection, maximum refractive index
ofliquid is

GPLUS EDUCATION WEB: WWW.GPLUSEDUCATION.ORG PHONE NO: 8583042324 Page |10




117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

Gplus Education

Q
a) 1.4 b) 1.3 c) 1.2 d) 1.6
Which one of the followingis not associated with total internal reflection
a) The mirage formation b) Optical fiber communication
¢) The glittering of diamond d) Dispersion of light

As the position of an object (1) reflected from a concave mirror is varied, the position of the image (v) also
varies. By letting the u changes from 0 to +oco the graph between v versus u will be
a) v b) v C) v d) v

N N

I I 1 I
1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 u 1 u 1 u 1 u
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1

Dispersive power depends on the following

a) Material of the prism b) Shape of the prism

c) Size of the prism d) Size, shape and material of the prism
The communication using optical fibres is based on the principle of

a) Total internal reflection b) Brewster angle

c) Polarization d) Resonance

A monochromatic beam oflight passes from a denser medium into a rarer medium. As a result
a) Its velocity increases b) Its velocity decreases

c) Its frequency decreases d) Its wavelength decreases

In an astronomical telescope in normal adjustment, a straight blackline oflength L is drawn on the
objectivelens. The eyepiece forms a real image of this line. The length of this image is I. The magnification

of the telescope is

L L L L+1
a)T b)7+1 C)?—l d)m
A microscope is focused on an ink mark on the top of a table. If we place a glass slab of 3 cm thick oniit,
how should the microscopebe moved to focusthe ink spot again? The refractiveindex of glass is 1.5.
a) 2 cmupwards b) 2 cm downwards ¢) 1 cmupwards d) 1 cm downwards
With respect to air critical angle in a medium for light of red colour (4,) is 8. Other facts remaining same,

critical angle for light of yellow colour [4,] will be

a) o b) More than 6 c) Less than 6 d) e
2

Total internal reflection of a ray of light is possible when the (i, = critical angle, i = angle of incidence)
a) Ray goes fromdenser medium to rarer medium and i < i,

b) Ray goes from denser medium to rarer medium and i > i,

c) Ray goes fromrarer medium to denser medium and i > i,

d) Ray goes fromrarer medium to denser medium and i < i,

What is the time taken (in seconds) to cross a glass of thickness 4 mmand p = 3 by light

a)4x 10711 b) 2 x 10711 c) 16 x 10711 d) 8x 10710

A compound microscope has an objective and eye-piece as thin lenses of focallengths 1 cmand 5 cm
respectively. The distance between the objective and the eye-piece is 20 cm. The distance at which the
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object must be placed infront of the objectiveif the final image is located at 25 cm from the eye-piece, it
numerically

a) 95/6 cm b) 5cm ¢) 95/89 cm d) 25/6 cm

From which source a continuous emission spectrum and a line absorption spectrum are simultaneously
obtained

a) Bunsen burner flame b) The sun

¢) Tube light d) Hot filament of an electric bulb

In a thin prism of glass (refractiveindex 1.5), which of the followingrelations between the angle of
minimum deviations §,, and angle of refraction r will be correct

a) =7 b) 6 = 1.57 C) 8m = 2r d)(gm:%

A person cannot see properly beyond 2 m. Power of the lens is

a) 05D b)1.5D c)-25D d)-0.5D

A thin glass (refractiveindex 1.5) lens has optical power of -5 D in air. Its optical power in a liquid medium
with refractiveindex 1.6 will be

a)1D b)-1D c) 25D d)-25D

Abi-convex lens made of glass (refractiveindex 1.5) is put in a liquid of refractiveindex 1.7. Its focal
length will

a) Decrease and change sign b) Increase and change sign

¢) Decrease and remain of the same sign d) Increase and remain of the same sign

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

a)62w b) 76 W c) 1.38 W d) 264 W

What cause chromatic aberration?

a) Non-paraxial rays

b) Paraxial rays

c) Variation of focal length with colour

d) Differencein radii of curvature of the bounding surface of the lens

Two plane mirrors inclined to each other at an angle 72°, what is the number of image formed?

a) 3 b) 5 )9 d)7

In an optics experiments, 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, fromthe 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 curveat P. The coordinates of Pwill be

2) (2f,2f) v (22 9N Q) (41, 41)
The aperture of a telescope is made large, because

a) To increase the intensity of image b) To decrease the intensity of image
c) To have greater magnification d) To have lesser resolution

Four convergent lenses have focal lengths 100 ¢m, 10 cm, 4 cm and 0.3 cm. For a telescope with maximum
possible magnification, we choose the lenses of focal length

a) 100 cm,0.3 cm b) 10 cm, 0.3 cm c)10cm,4 cm d) 100 cm,4 cm
The focallength of a convexlens depends upon

a) Frequency of the light ray b) Wavelength of the light ray

c) Both (a) and (b) d) None of these

Avirtual image three times the size of the objectis obtained with a concave mirror of curvature 36 cm.
The distance of the object from the mirror is

a)5cm b)12cm c) 10cm d) 20 cm

The spectrum of light emitted by a glowing solid is
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a) Continuous spectrum b) Line spectrum

¢) Band spectrum d) Absorption spectrum

Alens of focal f projects m times magnified image of an object on a screen. The distance of the screen from
thelens is

A person uses spectacles of power + 2 D. He is suffering from

a) Myopia b) Presbyopia c) Astigmatism d) Hypermetropia

A thin plano-convexlens of focal f is split into two halves. One of the halves is shifted along the optical

axis. The separation between objectand image plane is 1.8 m. The magnification of the image formed by
one of the half lens is 2. Find the focal-length of the lens and separation between the two halves

je———1.8 m—

a) 0.1m b) 0.4 m c) 09m d)1m

. . . . 1 1,
For a concave mirror, if real image is formed the graph between - and ~is of the form

a) 1/vl b) 1/v[ ) 1/vl \/ d) 1/v|
1/u 1/u 1/u 1/u

Rainbow is formed due to
a) Total internal reflection b) Scattering
¢) Refraction d) Dispersion and total internal reflection

An objectof length 6 ¢m is placed on the principal axis of a concave mirror of focallength f at a distance of
4f. The length of the image will be

a) 2cm b) 12 em c)4cm d)1.2cm

A ray of light is incident on a plane mirror at an angle of 60°.The angle of deviation produced by the
mirror is

a) 120° b) 30° c) 60° d) 90°

In a simple microscope, if the final image is located at infinity then its magnifying power is
a) E b) D c) f d) f
f 26 25 D+1

The radius of curvature of convex surface of a thin plano-convexlens is 15 cm and refractive index of its
material is 1.6. The power of the lens will be

a)+1D b)-2D c)+3D d)+4D

The unit of focal power of alens is

a) Watt b) Horse power c) Dioptre d) Lux

Twolenses of power - 15D and +5 D are in contactwith each other. The focallength of the combination is
a) -20cm b) -10 cm c) +20 cm d) +10 cm

Atelescope of diameter 2m uses light of wavelength 5000 A for viewingstars. The minimum angular
separation between two stars whose image is just resolved by this telescope is

a) 4x10~* rad b) 0.25 X 107% rad €) 0.31 x10~®rad d) 5.0 x 1073 rad

Let the x — z plane be the boundary between two transparent media. Medium 1in z > 0 has a refractive
index of v2 and medium 2 with z < 0 has a refractive index ofv/3. A ray of light in medium 1 given by the
vectorA = 6v/31 + 8v/3j- 10 ks incident on the plane of separation. The angle of refraction in medium 2
is
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a) 45° b) 60° c) 75° d) 30°
Alight beam is travelling from Region I to Region 1V (refer figure). The refractive index in Region [, I, I1I
and IV are no,%,%and %, respectively. The angle of incidence 6 for which the beam just misses entering

Region [V is

Region [ Region II Region III | Region IV

g o

__________ - o
. ny L} ny
" //’ 2 6 8

0 02m 0.6 m

a) sin™! G) b) sin™* (%) ¢) sin™ G) d) sin”* (%)

A rectangular glass slab ABCD, of refractive index n, is immersed in water of refractiveindex n,(n; > n,).
Aray of light in incident at the surface AB of the slab as shown. The maximum value of the angle of
incidence @,y 4, such that the ray comes out only from the other surface CD is given by

A D
U T m n2
/}/B c
N LT .12 " .1
a) sin™'|—cos|sin™"— b) sin™* |n; cos| sin™" —
n, ny n;
c) sin~? (ﬂ) d) sin~? (72)
n; nq
Avessel of depth 2d cm is half filled with a liquid of refractiveindex p; and the upper half with a liquid of
refractiveindex u,. The apparent depth of the vessel seen perpendicularly is
H1lUo 1 1 1 1 1
a)d|{——— b)d(—+—) c) 2d(—+—) d)Zd( )
M+ U2 M1 M2 U1 M2 Uyl

1% of light of a source with luminous intensity 50 candela is incident on a circular surface of radius

10 cm. The average illuminance of surface is

a) 100 lux b) 200 lux c) 300 lux d) 400 lux

If both the object and image are at infinite distance from a refracting telescope its magnifying power will
be equal to

a) The sum of the focal lengths of the objective and the eyepiece

b) The different of the focal lengths of the two lenses

¢) The ratio of the focallength of the objective and eyepiece

d) The ratio of the focal length of the eyepiece and objective

One side of a glass slab is silvered as shown. A ray of light is incident on the other side at angle of incidence
i = 45°, Refractiveindex of glass is given as 1.5. the deviation of the ray oflight fromits initial path when it
comes out of the slab is

I
1
\Qs<°:
[}
U

' 1=15
a) 90° b) 180° c) 120° d) 45°
The index of refraction of diamond is 2.0. The velocity of light in diamond is approximately
a) 1.5 x 101%cms—1 b) 2 x 101%cms—1 c) 3.0 x109%cms1 d) 6 x 101°cms™1
Image formed by a convexlens is virtual and erect when the objectis placed
a) AtF b) Between F and the lens
c) At 2F d) Beyond 2F

Dark lines on solar spectrum are due to
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a) Lack of certain elements
b) Black body radiation
¢) Absorption of certain wavelengths by outer layers
d) Scattering
164. Where should a person stand straight from the pole of a convexmirror of focal length 2.0 m on its axis so
that the image formed become half of his original height?
a) -2.60m b) -4.0m c) -0.5m d) -
2.0m

165. Three prisms 1, 2 and 3 have the prism angle A = 60°, but their refractive indices are respectively 1.4, 1.5
and 1.6.If §;, §,, 63 be their respective angles of deviation then
a) 63> 0, >6; b) 8; > 6, > 83 c) 6, =6, =103 d) 6, >6; > 63

166. The position of final image formed by the given lens combination from the third lens will be at a distance
of [fi =+10cm,f, = —10cm, f3 = +30 cm]

AL A
VAV

a) 15cm b) Infinity c) 45cm d) 30 cm

167. The focal length of a convexlens is 10 cm and its refractive index is 1.5. If the radius of curvature of one
surface is 7.5 cm, the radius of curvature of the second surface will be
a)7.5cm b) 15.0 cm c) 75cm d)5.0cm

168. A convex lens of focallength f is placed some where in between an object and a screen. The distance
between object and screen is x. [f numerical value of magnification produced by lens is m, focal length of
lens is

mx mx 2 —1)2

D+ 102 D Gn—12 0t O

169. An objectof height 1.5 cm is placed on the axis of a convexlens of focallength 25 cm. A real image is
formed at a distance of 75 cm from the lens. The size of the image will be

a)45cm b) 3.0 cm c) 0.75 cm d) 0.5cm
170. An achromatic combination of lenses is formed by joining

a) 2 convex lenses b) 2 concavelenses

¢) 1 convexlens and 1 concavelens d) Convex lens and plane mirror

171. Athin convexlens of focallength 10 cmis placed in contact with a concavelens of same material and of
same focal length. The focal length of combination will be
a) Zero b) Infinity c) 10cm d) 20 cm

172. A thin equiconvex lens of refractiveindex 3/2 and radius of curvature 30 m is put in water (refractive

index =§). Its focal length is

a) 0.15m b) 0.30 m c) 045 m d) 1.20 m
173. An astronaut in a spaceship see the outer space as
a) White b) Black c) Blue d) Red
174. Critical angle is that angle of incidence in the denser medium for which the angle of reflection in rarer
medium is
a) 0° b) 57° c) 90° d) 180°

175. Aray falls on a prism ABC (AB = BC() and travels as shown in figure. The minimum refractive of the
prism material should be
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o
B\\ 45

) g b) V2 ) 1.5 d)v3

In the position of minimum deviation when a ray of yellow light passes through the prism, then its angle of
incidence is

a) Less than the emergent angle

b) Greater than the emergent angle

¢) Sum of angle incidence and emergent angle is 90°

d) Equal to the emergent angle

To increase the magnifying power of telescope (f, = focal length of the objectiveand f, = focallength of
the eye lens)

a) f, should be large and f, should be small

b) f, should be small and f, should be large

c) fo and f, both should be large

d) f, and f; both should be small

Alens is placed between a source of light and a wall. It forms images of area A; and A, on the wall for its
two different positions. The area of the source or light is

_1 2
) b [+ Q) VA A @) [@]
1 2

2

An achromatic combination of lenses produces

a) Images in black and white

b) Coloured images

c) Images unaffected by variation of refractive index with wavelength
d) Highly enlarged images are formed

A diminished virtual image can be formed only in

a) Plane mirror b) A concave mirror

¢) A convex mirror d) Concave-parabolic mirror

Venus looks brighter than other stars because

a) It has higher density than other stars b) Itis closer to the earth than other stars
c¢) It has no atmosphere d) Atomic fission takes place on its surface

Aray of light travelling in water is incident on its surface open to air. The angle of incidence is6, whichis
less than the critical angle. Then there will be

a) Only a reflected ray and no reflected ray

b) Only a reflected ray and no reflected ray

c) Areflected ray and a refracted ray and the angle between then would be less than 108° — 20

d) Areflected ray and a refracted ray and the angle between then would be greater than 108° — 26

Ifthe focallength of objective and eye lens are 1.2 cm and 3 cm respectively and the object is put 1.25 cm
away from the objectivelens and the final image is formed at infinity. The magnifying power of the
microscope is

a) 150 b) 200 c) 250 d) 400
The refractive index of a piece of transparent quartz is the greatest for
a) Red light b) Violet light c) Green light d) Yellow light
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Refractiveindex for a material for infrared light is

a) Equal to that of ultraviolet light b) Less than for ultraviolet light

¢) Equal to that for red colour of light d) Greater than that for ultraviolet light
In vacuum the speed of light depends upon

a) Frequency b) Wavelength

¢) Velocity of the source of light d) None of these

A point source of light moves in a straight line parallel to a plane table. Consider a small portion of the
table directly below the line of movement of the source. The illuminance at this portion varies with this

distance r from the source as

1 1 1 1
a)oc; b)ocﬁ c)ocﬁ d)ocﬁ
When a plane mirror is placed horizontally on a level ground at a distance of 60m fromthe footof a tower,
the top of the towerand its image in the mirror subtend an angle of 90° at the eye. The height of the tower
will be
a) 30m b) 60m c) 90m d) 120m
The distance v of the real image formed by a convexlens is measured for various objectdistance u. A
graph is plotted between v and u. Which one of the following graphs is correct?

% v % v
a) i b) c) i ) d)
u u u u

A plano-convex lens of refractive index 1.5 and radius of curvature 30 cm is silvered at the curved surface.
Now, this lens has been used to from 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?

a) 20cm b) 30 cm c) 60 cm d) 80 cm

A double convexlens of focal length 20 cm is made of glass of refractive index 3/2. When placed
completely in water ( o1, = 4/3), its focallength will be

a) 80cm b) 15cm c)17.7 cm d) 22.5 cm

To a fish under water, viewing obliquely a fisherman standing on the bank of the lake, the man looks

a) Taller than what he actually is

b) Shorter that what he actual is

¢) The same height as he actually is

d) Depends on the obliquity

The numerical aperture fora human eye is of the order of

a)l b) 0.1 c) 0.01 d) 0.001

Five lumen/watt is the luminous efficiency of alamp and its luminous intensity is 35 candela. The power
of the lamp is

a)sow b) 176 W c) 88W d)36ew

Ifthe speed oflight in vacuumis C m/sec, then the velocity of light in a medium of refractiveindex 1.5
a)Isl5xC b)IsC

) Is % d) Can have any velocity

When sunlight is scattered by minute particles of atmosphere, the intensity of light scattered away is
proportional to

a) (wavelength of light)* b) (frequency of light)*  ¢) (wavelength of light)? d) (frequency of light)?
Aray of light is incident at the glass-water interface at an angle iit emerges finally parallel to the surface of
water, then the value of p; wouldbe
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Glass
a) (4/3) sini b) 1/ sini c) 4/3 d)1
The wavelength of light in air and some other medium are respectively 1, and A,,. The refractive index of
medium is
a) Ag/Am b) A/ Aq c) Ag X Ay d) None of these

The plane face of a planoconvex lens is silvered. If p be the refractiveindex and R, the radius of curvature
of curved surface, then the system will behave like a concave mirror of radius of curvature
2

i N o[E+D
(n—1) M -1
The slab of a material of refractiveindex 2 shown in figure has curved surface APB of radius of curvature
10 ¢m and a plane surface CD. On the left of APB is air and on the right of CD is water with refractive
indices as given in figure. An object O is placed at a distance of 15 cm from pole P as shown. The distance
of the final image of O from P, as viewed from the left is

a) uR b)

B 1
—15cm '
— 20Ccm —>i

a)20cm b) 30 cm c)40cm d) 50 cm
Alens of refractiveindex n is put in a liquid of refractive index n'. If focal length oflens in air is f, its focal
length in liquid will be
2) fm'(n—1) b) f(n'=n) d n’(rf— D ) fn'n
n—n n'(n—1) fo'=m ——
Spherical aberration in alens
a) Is minimum when most of the deviation is at the first surface
b) Is minimum when most of the deviation is at the second surface
¢) Is minimum when the total deviation is equally distributed over the two surfaces
d) Does not depend on the above considerations
The frequency of light in air is 5 X 10** Hz. What will be the frequency of light, when it enters in the water?
a) 2.5 x 10'* Hz b) 5x 10** Hz c) 105 Hz d) 2.5 x 10'? Hz
The refractiveindex of water and glycerine are 1.33 and 1.47 respectively. What s the critical angle for a
light ray going from the latter to the former?
a) 60°48' b) 64°48’ c) 74°48' d) None of these
Which of the following is a wrong statement?
a) D = 1/fwhere, fis the focallength and D is called the refractive power of a lens
b) Poweris expressed in a diopter when fis in metre
c) Poweris expressed in diopter and does not depend on the system of unit used to measure f
d) D is positive for convergentlens and negative for divergent lens
A telescope has an objective of focallength 50 ¢m and an eye piece of focallength 5 cm. The least distance
of distinct vision is 25 cm. The telescope is focussed for distinct vision on a scale 200 cm away. The
separation between the objective and the eye-piece is
a) 75cm b) 60 cm c)71cm d) 74 cm
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A point objectis placed at a distance of 25 cm froma convexlens of focal length 20 cm. If a glass slab of
thickness t and refractive index 1.5 is inserted between the lens and the object, the image is formed at
infinity. The thickness t is
a) 15cm b) 5cm c) 10 cm d) 20 cm
A concavelens with unequal radii a curvature made of glass (1 = 1.5) has a focallength of 40 cm. Ifitis
immersed in a liquid of refractiveindex u;=2, then
a) Itbehave like a convexlens of 80 cm focallength
b) It behave like a concavelens of 20 cm focal length
c) Its focallength becomes 60 cm
d) Nothing can be said
A fish is a little away below the surface of a lake. If the critical angle is 49°, then the fish could see things
above water surface within an angular range of 6° where

W‘A;{er

1
a) B =49° b) 6 = 98° C)9=24Z° d) 6 =90°

A short sighted person can see distinctly only those objects whichlie between 10 ¢mand 100 cm from
him. The power of the spectacle lens required to see a distant objectis

a) +0.5D b) -1.0D c)-10D d)+4.0D

The focallength of a plano convexlens is f and its refractiveindex is 1.5. It is kept overa plane glass plate
with its curved surface touching the glass plate is filled by a liquid. As a result, the effective focal length of
the combination becomes 2f. Then the refractiveindex of the liquid is

a) 1.5 b) 2 c) 1.25 d) 1.33

The focallength of a concave mirror is f and the distance from the object to the principle focusis x. The
ratio of the size of the image to the size of the object is

ftx f f f2
a) 7 b); C)\/; d)F

A circular disc of which 2/3 part is coated with yellow and 1/3 part is with blue. It is rotated about its
central axis with high velocity, then it will be seen as
a) Green b) Brown c) White d) Violet

The magnifying power of a microscope with an objective of 5 mm focal length is 400. The length of its tube
is 20 cm. Then the focal length of the eye-pieceis
a) 200 cm b) 160 cm c)25cm d)0.1cm
When the objectis self-luminous, the resolving power of a microscope is given by the expression
2) 2u sin 6 b) usinf 0 2ucosf d) Z_u
1.22 1 A 1.22 4 A

For a optical arrangement shown in the figure. Find the position and nature of images

=1 i u=1.383 )
1ch

0 C

N

f—]
20 cm
j=—40 cm—|

a) 32cm b) 0.6 cm c) 6cm d) 0.5cm
A concavemirror of focallength ‘f;’ is placed at a distance of ‘d’ from a convexlens of focallength ‘f,". A

beam of light coming from infinity and falling on this convex lens-concave mirror combination returns to
infinity. The distance ‘d’ must equal
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a) it f2 b)—f2+f2 c) 2fi + 1z d)—2A+1,

The graph shows variation of v with change in u for a mirror. Points plotted above the point P on the curve
are forvalues of v

v

45°
u

a) Smaller then f b) Smaller then 2f c) Larger then 2f d) Larger then f
Aglass convexlens (ug = 1.5) has a focallength of 8 cm when placed in air. What would be the focal
length of the lens whatit is immersed in water (¢, = 1.33)

a)2m b)4cm c)16cm d)32cm

An electriclamp is fixed at the ceiling of a circular tunnel as shown is figure. What is the ratio the
intensities of light at base A and a point B on the wall
? /Lamp
(:) /Tunnel
Be-- o E— —————
‘I'A
a)l:2 b)2:+/3 A)V3:1 d)1:2
A sitting sun appears to be at an altitude higher than it really is. This is because of
a) Absorption of light b) Refection of light c) Refraction of light d) Dispersion of light
Aray of light falls on the surface of a spherical glass paper weight making an angle a with the normal and
is refracted in the medium at an angle 8. The angle of deviation of the emergent ray fromthe direction of
the incident ray
a) (@—p) b) 2(a — B) o) (@=p)/2 d) (B —a)
Ifa ray of light in a denser medium enters into a rarer medium at an angle of incidence i, the angle of
reflection and reflection are respectively r and r".If the reflected and refracted rays are at right angles to
each other, the critical angle for the given pair of media is
a) sin~1(tanr") b) sin~1(tan ) c) tan~(sini) d) cot(tan i)
Material Ahas critical angle i,, and material B has critical angle iz (i, > iy). Then which of the followingis
true?
(i) Light can be totally internally reflected when it passes from B to A
(ii) Light can be totally internally reflected when it passes from A to B
(iil) Critical angle for total internal reflectionis
ip—ig
(iv) Critical angle between A and B is sin™1 (%’)
a) (i) and (iii) b) (i) and (iv) c) (ii) and (iii) d) (ii) and (iv)
If angle of incidence is twice the angle of refractionin a medium of refractiveindex p, then angle of
incidence is
a) 2cos™! [;] b) 2sin~?! [g] c) 2 cos™y] d) 2 sin™1[y]
An objectis at a distance of 0.5 m in front of a plane mirror. Distance between the object and image is
a) 0.5m b)1m c) 0.25m d)1.5m
A hollow double concavelens is made of very thin transparent material. It can be filled with air or either of

twoliquids L; and L, having refractiveindices n, and n, respectively (n, > n; > 1). The lens will diverge
a parallel beam of light if it is filled with

a) Air and placed in air b) Air and immersed in L,

¢) L, and immersed in L, d) L, and immersed in L,
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228. The distance between a convexlens and a plane mirror is 10 cm. The parallel rays incident on the convex
lens after reflection from the mirror form image at the optical centre of the lens. Focallength oflens will be

i

a) 10cm b) 20 cm
c)30cm d) Cannot be determined
229. Which of the prism is used to see infrared spectrum of light
a) Rocksalt b) Nicol c) Flint d) Crown

230. A concave mirror is placed on a horizontal table with its axis directed vertically upwards. Let O be the pole
of the mirror and C its centre of curvature. A point object is placed at C. It has a real image, also located at
C. If the mirror is now filled with water, the image will be
a) Real and will remain at C
b) Real, and located at a point between C and oo
¢) Virtual and located at a point between C and O
d) Real, and located at a point between C and O
231. A point object O is kept at a distance of OP = w. The radius of curvature of the spherical surface APB is
CP = R. Therefractive index of the media are n; and n, which are as shown in diagram. Then,

(1) Ifny > n,, image is virtual forall values of u
(2) Ifny, = 2n,, image is virtual when R > u
(3) The image is real for all values of u,n; and n,. Here, the correct statements is/are

a) Only (2) b) Both (1) and (2) c) Only (1) d) (1), (2) and (3)
232. Ina compound microscope, if the objective produces an image I, and the eye piece produces an image I,
then
a) I, is virtual but /, is real b) I, is real but I is virtual
c) I, and I, are both real d) I, and I, are both virtual

233. A Gallilean telescope has objective and eye-piece of focallengths 200 cm and 2 cm respectively. The
magnifying power of the telescope for normal vision is
a) 90 b) 100 c) 108 d) 198

234. Angle of a prism is 30° and its refractive index is v/2 and one of the surface is slivered. At what angle of
incidence, a ray should be incident on one surface so that after reflection from the silvered surface, it
retraces its path
a) 30° b) 60° c) 45° d) sin-1v1.5

235. A convex lens made of glass has focallength 0.15 min air. If the refractiveindex of glass is Zand that of

. 4 . . .
water is po the focal length of lens when immersed in water is

a) 0.45 m b) 0.15 m c) 0.30 m d) 0.6 m

236. If sound travelling at 340 ms™ enters water where its speed becomes 1480 ms™, then critical angle for
total internal reflection is
a) 13.3° b) 89.7° c) 86.7° d) 10.3°
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Image of an objectapproaching a convex mirror of radius of curvature 20 m along its optical axis is
observed to move from %Sm to % min 30 s. What is the speed of the objectin kmh™'?

a) 3 b) 4 )5 d)6

The minimum magnifying power of a telescope is M, If the focal length of its eye lens is halved, the
magnifying power will become

a) M/2 b)2M c)3M d)4M
The splitting of white light into several colours on passing through a glass prism is due to
a) Refraction b) Reflection c) Interference d) Diffraction

A ray of light propagates fromglass (refractive index= S) to water (refractiveindex = g).The value of the

critical angle is

sur®  we(B) 0w awe(

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 oflight is maximum at the
edges of the table compared to any other height of the source

R R
a) 5 b) 7 R d) V2R

A ray of light is incident on a plane mirror at an angle 57°. The resultant polarized light vibrates in a plane
which makes an angle with the reflecting surface

a) 0° b) 90° c) 57° d) 33°

In a laboratory four convexlenses L, ,L, , LzandL, of focallength 2, 4, 6 and 8 cm respectively are
available. Two of these lenses from a telescope oflength 10 cm and magnifying power 4. The objective and
eye lenses are respectively

a) Ly,L3 b) Ly, Ly c) Ly, L, d) Ly, Ly

A hypermetropic person having near point at a distance of 0.75 m puts on spectacles of power 2.5 D. The
near point now is at

a) 0.75 m b) 0.83 m c) 0.26 cm d) 0.26 m

If the refractive angles of two prisms made of crownglass are 10° and 20° respectively, then the ratio of
their colour deviation powers will be

a)l:1 b)2:1 c)4:1 dy1:2

An movie projector forms an image 3.5m long of an object 35mm. Supposing there is negligible absorption
oflight 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: 104

Two convexlenses of focal lengths 0.03 m and 0.05 m are used to make a telescope. The distance kept
between the two in order to obtain an image at infinity is

a) 0.35 cm b) 0.25 cm c) 0.175m d) 0.15m

Angle of deviation (§) by a prism (refractiveindex = p and supposing the angle of prism A to be small) can

be given by
. A+8
sin — p—1
a)d=@u—-1A b)6=(u+1DA )6 =—"Do>2 d)s=—=A4
Sil’l; u+1

[t is desired to make a converging achromatic combination of mean focallength 50 cm by using two lenses
of materials A and B. Ifthe dispersive power of A and B are in ratio 1:2, the focal lengths of the convexand
the concavelenses are respectively

a) 25cmand 50 cm b) 50 cmand 25 cm ¢) 50 cmand 100 cm d) 100 cm and 50 cm
Which of the following is not correct regarding the ratio telescope

a) It can not work at night

b) It can detect a very faint radio signal
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¢) It can be operated even in cloudy weather

d) It is much cheaper than optical telescope

The principal section of a glass prism is an isosceles triangle ABC with AB = AC.The face AC is silvered. A
ray of light is incident normally on the face AB and after tworeflections, it emerges from the base BC
perpendicular to the base. Angle BAC of the prism is

a) 30° b) 36° c) 60° d) 72°

Two thin lenses, one of focallength +60 cm and the other of focallength —20 ¢m are put in contact. The
combined focallength is

a)+15cm b) —15cm c)+30cm d) —30cm

Alamp is hanging at a height of 4m abovea table. The lamp is lowered by 1m. The percentage increase in
illuminance will be

a) 40% b) 64% c) 78% d) 92%
The light gathering power of a camera lens depends on

a) Its diameter only b) Ratio of diameter and focal length
¢) Productof focallength and diameter d) Wavelength of light used

If there had been one eye of the man, then

a) Image of the objectwould have been inverted

b) Visible region would have decreased

¢) Image would have not been seen three dimensional

d) (b) and (c) both

Line spectra are due to

a) Hot solids b) Atoms in gaseous state

¢) Molecules in gaseous state d) Liquid at low temperature

A graph is plotted between angle of deviation (§) and angle of incidence (i) for a prism. The nearly correct
graph is

a) v b) ¥ Q) ¥ d v
Tl— T|— T|— T|—
1} S 4 //////// O | —m 8 —

0 i— 0 T— X 0 — 0 i—

The ratio of the refractive index of red light to blue light in air is

a) Less than unity

b) Equal to unity

c) Greater than unity

d) Less as well as greater than unity depending upon the experimental arrangement

A man has a concave shaving mirror of focal length 0.2 m. How far should the mirror be held from his face
in order to give an image of two fold magnification?

a) 0.1m b) 0.2m c) 0.3m d) 0.4 m

An isosceles prism of angle 120° has a refractiveindex of 1.44. Two parallel monochromatic rays enter the
prism parallel to each other in air as shown. The rays emerging from the opposite faces

120°
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a) Are parallel to each other b) Are diverging

c) Make an angle 2sin~1(0.72) with each other d) Make an angle 2{sin™(0.72) — 30°} with each
other

Inverse square law for illuminance is valid for

a) Isotropic point source b) Cylindrical source

¢) Search light d) All type of sources

A person who can see things most clearly at a distance of 10 cm. Requires spectacles to enable to him to
see clearly things at a distance of 30 cm. What should be the focal length of the spectacles

a) 15 ¢cm (Concave) b) 15 cm (Convex) c)10cm d)o

A thin convexlens of crown glass having refractive index 1.5 has power 1 D. What will be the power of
similar convexlens refractive index 1.6?

a) 0.6 D b) 0.8D ¢)1.2D d) 1.6 D

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

a) 0.2 inch b) 0.8 inch c) 1.25inch d) 5inch

For a telescope to have large resolving power the

a) Focal length of its objective should be large

b) Focal length of its eye piece should be large

¢) Focal length of its eye piece should be small

d) Aperture of its objective should be large

Angular resolving power of human eye is

a) 3.6 x 103 b) 3.6 x 10? c) 3.6 x 10* d) 3.6 x 10°

A small lamp is hung at a height of 8 feet above the centre of a round table of diameter 16 feet. The ratio of
intensities of illumination at the centre and at points on the circumference of the table will be

a)l:1 b)2:1 c)2v2:1 d)3:2

Ifthe focallength of a double convexlens for red light is f3, its focal length for the violet light is

a) fr b) Greater than fz c¢) Less than fz d) 2 fz

In the measurement of the angle of a prism using a spectrometer, the readings of first reflected image are
Vernier 1: 320° 40'; Vernier II : 140° 30" and those of the second reflected image are Vernier I: 80° 38’;
Vernier II: 260° 24’. Then the angle of the prism is

a) 59° 58’ b) 59° 56’ c) 60° 2’ d) 60° 4’

The focallength of convexlens is 30 cm and the size of image is quarter of the object, then the object
distance is

a) 150 cm b) 60 cm c)30cm d) 40 cm

A car is fitted with a convex side view mirror of focal length 20 cm. A second car 2.8 m behind the first car
is overtaking the first car is a relative speed of 15 m/s. The speed of the image of the second car as seen in
the mirror of the first one is

b) 10 m/s c) 15m/s 1

— ) / ) / d)—m/s

If the lower half of a concave mirror’s reflecting surface is made opaque, which of the following statements
describe the image of an object placed infront of the mirror

S1: Intensity of the image will increase

S2: The image will show only half of the object

S3: No change in the image

S4: Intensity of the image will be reduced to half

a) S1 only b) S2 only c) S2 and S3 d) S4 only

A concave mirror is used to focus the image of a flower on a nearby well 120 cm from the flower. If a
lateral magnification of 16 is desired, the distance of the flower from the mirror should be

a) 8cm b) 12 cm c) 80cm d) 120 cm

a) im/s
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Which of the following spectrum have all the frequencies from high to low frequency range

a) Band spectrum b) Continuous spectrum

¢) Line spectrum d) Discontinuous spectrum

The working of which of the followingis similar to that of a slide projector

a) Electronmicroscope b) Scanning electron microscope
¢) Transmission electron microscope d) Atomic force microscope

A telescope has an objectivelens of focallength 200 ¢m and an eye piece with focallength 2 cm. 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

a)5cm b) 10 cm c)lcm d)2cm

A prism of refractiveindex p and angle A is placed in the minimum deviation position. If the angle of
minimum deviation is 4, then the value of A in terms of u is

a) sin™? (g) b) sin—1 “; ! c) 2cos™? (g) d) cos™! (g)
Ray optics is valid, when characteristic dimensions are

a) Ofthe same order as the wavelength of light

b) Much smaller than the wavelength oflight

¢) Ofthe order of one millimeter

d) Much larger than the wavelength of light

The maximum refractive index of a prism which permits the passage of light through it, when the
refracting angle of the prism is 90°,is

)3 b) V2 c)g 3

An object5 cm tall is placed 1 m from a concave spherical mirror which has a radius of curvature of 20 cm.
The size of the image is

a) 0.11 cm b) 0.50 cm c) 0.55 cm d) 0.60 cm

The focal length of objectiveand eye-piece of a microscope are 1 cm and 5 cm respectively. If the
magnifying power for relaxed eye is 45, then length of the tube is

a)9cm b) 15cm c) 12cm d) 6cm

We use flint glass prism to disperse polychromatic light because light of different colours

a) Travel withsame speed

b) Travel with same speed but deviate differently due to the shape of the prism

¢) Have different anisotropic properties while travelling through the prism

d) Travel with different speeds

A parallel beam of light is incident on a solid transparent sphere of a material of refractiveindex n.Ifa
point image is produced at the back of the sphere, the refractive index of the material of sphere is

a) 2.5 b) 1.5 c) 1.25 d) 2.0

When light waves suffer reflection at the interface between air and glass, the change of phase of the
reflected waveis equal to

a) Zero b)g om d) 2

The maximum magnification that can be obtained with a convexlens of focallength 2.5 cm is (the least
distance of distinct vision is 25 cm)

a) 10 b) 0.1 c) 62.5 d)11

Monochromatic light is refracted from air into the glass of refractive index u. The ratio of the wavelength
ofincident and refracted wavesis

a)l:u b) 1: u? Agu:1l di1:1

A convex lens of focallength f produces a virtual image n times the size of the object. Then the distance of
the object from the lens is
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2) (1= Df b) (n+ Df o (“)r @ ()

n n
In a compound microscope, the focallength of the objectiveand the eye lens are 2.5 cm and 5 cm

respectively. An object is placed at 3.75 cm before the objectiveand image is formed at the least distance
of distinct vision, then the distance between two lenses willbe (i. e. length of the microscopic tube)

a) 11.67 cm b) 12.67 cm c) 13.00 cm d) 12.00 cm
In order to increase the angular magnification of a simple microscope, one should increase
a) The object size b) The aperture of the lens

c) The focallength of the lens d) The power of the lens

In order to obtain a real image of magnification 2 using a converging lens of focallength 20 cm, where
should an object be placed

a) 50cm b) 30 cm c) =50cm d) —30cm
For a concave mirror, if virtual image is formed, the graph between m and u is of the form
D ®) 1 9 Dy
m m : m m
I y
u—> f u— - u—> u—

The magnifying power of an astronomical telescope is 10 and the focal length of its eye-pieceis 20 cm. The
focallength of its object will be

a) 200 cm b) 2 cm c) 0.5cm d) 0.5x 10~2cm

Two point white does are 1 mm apart on a black paper. They are viewed by eye of pupil diameter 3 mm.
Approximately, whatis the maximum distance at which these dots can be resolved by the eye?

[Take wavelength of light = 500 nm]

a) 5m b) 1m c) 6m d)3m

Alamp is hanging at a height of 40 cm fromthe centre of the table. Ifits height is increased y 10 cm, the
illuminance of the lamp will decreased by
a) 10% b) 20% c) 27% d) 36%
When seen in green light, the saffronand green portions of our National Flag will appear to be
a) Black b) Black and green respectively
c) Green d) Green and yellow respectively
If the wavelength of light in vacuum be A, the wavelength in a medium of refractive index n will be
a) nA b) A C) iz d) n?1
n n

The diameter of the objective of the telescope is 0.1 metre and wavelength of light is 6000 A. Its resolving
power would be approximately

a) 7.32 x 10~ %rad b) 1.36 x 10°rad ) 7.32 x 10~ 5rad d) 1.36 x 105rad

A convex lens forms a real image of a point object placed on its principal axis. If the upper half of the lens is
painted black, the image will

a) Be shifted downwards b) Be shifted upwards

c) Not be shifted d) Shift on the principal axis

In the figure, an air lens of radii of curvature 10 cm (R; = R, = 10 cm) is cutin a cylinder of glass (4 =
1.5). The focal length and the nature of the lens is

Glass

a) 15 cm, concave b) 15 cm, convex
) oo, neither concave nor convex d) 0, concave
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Ifa flint lens glass of dispersive power 0.0666 renders achromatic to a convex lens of crown glass of focal
length 60 cm and dispersive power 0.033, then its focallength is
a) -60 cm b) +60 cm c) -120 cm d) +120 cm
Two thin equiconvexlenses each of focallength 0.2 m are placed coaxially with their optic centers 0.5 m
apart. Then the focallength of the combination is
a) -0.4m b) 0.4 m c)-0.1m d)0.1m
Resolving power of a microscope depends upon
a) The focallength and aperture of the eye lens
b) The focal lengths of the objective and the eye lens
¢) The apertures of the objective and the eye lens
d) The wavelength of light illuminating the object
Two convexlenses placed in contactform the image of a distant object at P. If the lens B is moved to the
light, the image will
A B

a) Move to the left

b) Move to the right

¢) Remain at P

d) Move either to the left to right, depending upon focal length of the lenses

Aray of light passes from vacuuminto a medium of refractive indexy, the angle of incidence is found to be
twice the angle of refraction. The angle of incidence is

p H . H

-1(E -1(E -t -1(E

a) cos (2) b) 2 cos (2) c) 2sin~1(w) d) 2 sin (2)
Alight ray travelling in glass medium is incident on glass-air interface at an angle of incidence8. The
reflected (R) and transmitted (T) intensities, both as function of 6, are plotted. The correct sketch s

.
100% i 100% - ; 100% ‘ 100%

b) d)

s8]
—
Intensity

Intensity
]
o
Intensit;

Intensity

90° s 90° 0 P °0°

The wavelength of light diminishes u times (¢4 = 1.33 for water) in a medium. A diver frominside water
looks at an object whose natural colour is green. He sees the object as

a) Green b) Blue c) Yellow d) Red

[f the luminous intensity of a 100 W unidirectional bulb is 100 candela, then total luminous flux emitted
from the bulb is

a) 861 lumen b) 986 lumen c) 1256 lumen d) 1561 lumen

The refractive index of the material of a prism is /2 and the angle of prism is 30°. One of its refracting
faces is polished. The incident beam of lift will retrace back for angle of incidence

a) 0° b) 45° c) 60° d) 90°

If the angle of minimum deviation is of 60° for an equilateral prism, then the refractive index of the
material of the prism is

a) 1.41 b) 1.5 c) 1.6 d) 1.73

An objectis placed 12 cm to the left of a converging lens of focallength 8 cm. Another converging of 6 cm
focallength is placed at a distance of 30 cm to the right of the first lens. The second lens will produce

a) No image b) Avirtual enlarged image
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c) Areal enlarged image d) Areal smaller image

Red colouris used for danger signals because

a) It causes fear b) It undergoes least scattering

) Itundergoes maximum scattering d) Itis in accordance with international convention

The wavelength of sodium light in air is 5890A. The velocity of light in air is 3 x 1078 ms™. The wavelength
oflight in a glass of refractive index 1.6 would be close to

a) 58904 b) 3681A c) 94244 d) 150784

An objectis placed at a distance of 40 cm in front of a concave mirror of focallength 20 cm. The nature of
image is

a) Real and inverted and of same size b) Virtual and erect and of same size

¢) Real and erect and of same size d) Virtual and inverted and of same size

A ray of monochromatic light is incident on one refracting face of a prism of angle 75°. It passes through
the prism and is incident on the other face at the critical angle. If the refractive index of the material of the
prism is v/2, the angle of incidence on the first face of the prism is

a) 30° b) 45° c) 60° d) 0°

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

a) 0° b) 30° c) 45° d) 60°

Aray PQ incident on the refracting face BAis refracted in the prism BACas shown in the figure and
emerges fromthe other refracting face ACas RS such that AQ = AR.Ifthe angle of prism A = 60° and the
refractiveindex of the material of prism is /3, then the angle of deviation of the ray is

a) 60° b) 45° c) 30° d) None of these
The respective angles of the flintand crownglass prisms are A’ and A. They are to be used for dispersion
without deviation, then the ratio of their angles A’ /Awill be

(ﬂy -1 (Hy '—1) '

a) RORES)) G- D) oy -1 d) (uy—1)

All of the following statements are correct except

a) The total length of an astronomical telescope is the sum of the focal lengths of its two lenses

b) The image formed by the astronomical telescope is always erect because the effect of the combination
ofthe two lenses is divergent

¢) The magnification of an astronomical telescope can be increased by decreasing the focallength of the
eye-piece

d) The magnifying power of the refracting type of astronomical telescope is the ratio of the focal length of
the objective to that of the eye-piece

A plane mirror produces a magnification of

b)

a) Zero b) -1 c) +1 d) Between 0 and +1
A plane mirror is approaching you at 10 cms ™. Your image shall approach you will a speed of
a) +10 cms™1 b) =10 cms~1! c) +20 cms?! d) —20 cms™?

Ifa lens is cut into two pieces perpendicular to the principal axis and only one part is used, the intensity of
the image
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a) Remains same b) %times c) 2 times d) Infinite

The distance between a point source of light and a screen whichis 60 cm is increased to 180 cm. The
intensity on the screen as compared with the original intensity will be

a) (1/9) times b) (1/3) times c) 3 times d) 9 times

A plane convex lens is made of refractive index 1.6. The radius of curvature of the curved surface is 60 cm.
The focallength of the lens is

a) 50 cm b) 100 cm c) 200 cm d) 400 cm

The refractive indices of the crown glass for blue and red light are 1.51 and 1.49 respectively and those of
the flint glass area 1.77 and 1.73 respectively. An isosceles prism of angle 6° is made of crown glass. A
beam of white light is incident at a small angle on this prism. The other flint glass isosceles prism is
combined with the crown glass prism such that there is no deviation of the incident light

(i)Determine the angle of the flintglass prism

(ii)Calculate the net dispersion of the combined system

a) —4°,0.04°, b) 4°,0.04 c) 5°,0.04 d) —5,0.04°

The relative luminosity of wavelength 600 nm s 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

a) 50w b) 72W c) 120 x (0.6)?W d) 200w
Electromagnetic radiation of frequency n, wavelength 4, travelling with velocity v in air, enters a glass slab

of refractive index u. The frequency, wavelength and velocity oflight in the glass slab will be respectively
N P b)yn, 2 i ot

wu Iz Ty
White light is passed through a prism whose angle is 5°. If the refractive indices for rays of red and blue
colourare respectively 1.64 and 1.66, the angle of deviation between the two colourswill be
a) 0.1degree b) 0.2 degree c) 0.3 degree d) 0.4 degree
Two plane mirrors are inclined to each other at an angle 6. A ray oflight is reflected first at one mirror and
then at the other. The total deviation of the ray is
a) 26 b) 240° — 20 c) 360° —26 d) 180°— 6
Ifin a plano-convex lens, the radius of curvature of the convex surface is 10 cm and the focallength of the
lens is 30 c¢m, then the refractive index of the material of lens will be
a) 1.5 b) 1.66 c) 1.33 d)3
A mark at the bottom of a liquid appears to rise by 0.1 m. The depth of the liquid is 1 m. The refractive
index of the liquid is

a) 1.33 b) 9 N 10 d) 1.5
10 9
A cut diamond sparkles because of its
a) Hardness b) High refractive index
¢) Emission of light by the diamond d) Absorption of light by the diamond

Alight wavehas a frequency of 4 X 10* Hz and a wavelength of 5 X 10~7 metres in a medium. The
refractive index of the medium is

a) 1.5 b) 1.33 c) 1.0 d) 0.66

A convexlens

a) Converges light rays b) Diverges light rays

c) Formreal images always d) Always forms virtual images

Aray of light from a denser medium strikes a rarer medium at angle of incidence i. The reflected and
refracted rays make an angle of 90° with each other. The angles of reflection and refraction are r and r’
respectively. The critical angle is

a) sin~1(tanr") b) sin~!(tan ) c) tan~(tanr") d) tan~*(tan i)

A converging lens is to project the image of alamp 4 times the size of the lamp on a wall at a distance of 10
m from the lamp. The focallength of the lens is
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a) 1.6m b) 2.67 m c)44m d)-1.6m

Areal object is placed at a distance f from the pole of a convexmirror, in front of the convex mirror. If
focallength of the mirroris f, then distance of the image from the pole of the mirror is

a) 2f b) g c) 4f d) ]7;
The length of the compound microscope is 14 ¢cm. The magnifying power for relaxed eye is 25. If the focal
length of eye lens is 5 cm, then the object distance for objectivelens will be

a) 1.8cm b) 1.5cm c)21cm d) 2.4 cm

Light takes t; second to travela distance x in vaccumand the same light takes t, second to travel 10 x cm
in a medium. Critical angle for corresponding medium will be

a) sin™? (121t2> b) -1 (L) c) sin™? (1251) d) sin~! (1f)lt2>
10t4
Sparking of diamond is due to
a) Reflection b) Dispersion
c¢) Total internal reflection d) High refractiveindex of diamond
The field of view is maximum for
a) Plane mirror b) Concave mirror ¢) Convex mirror d) Cylindrical mirror

A man standing in a swimming pool looks at a stone lying at the bottom. The depth of the swimming pool
is h. At what distance fromthe surface of water is the image of the stone formed (Line of vision is normal;
Refractiveindex of water is n)

a) h/n b)n/h c)h d) hn

A, B and Care the parallel sided transparent media of refractive indices n,, n,andn; respectively. They are
arranged as shown in the figure. A ray is incident at an angle i on the surface of separation of A and B
whichis as shown in the figure. After the refraction into the medium B, the ray grazes the surface of
separation of the media B and C. Then, sin i equal to

"y ny ng

A
e
D5 b) 3t ok @

For a convex mirror, the variation of u versus v is given by

Y v v \%
a) i b) i c) d) \\\
0] - 0] - @) by 0

A thick plane mirror shows a number of images of the filament of an electric bulb. Of these, the brightest
image is the

a) First b) Second c) Fourth d) Last

The focallength of the objectivelens of a compound microscope is

a) Equal to the focallength of its eye piece b) Less than the focal length of eye piece
c) Greater than the focallength of eye piece d) Any of the above three

A man can see the objectsupto a distance of one metre from his eyes. For correcting his eye sight so that
he can see an object at infinity, he requires a lens whose power is

Or

A man can see upto 100 cm of the distant object. The power of the lens required to see far objectswill be
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a) +0.5D b) +1.0D c)+2.0D d)-1.0D
Three lenses L4, L, L3 are placed co-axially as shown in figure. Focal length’s oflenses are given
30 cm,10 cmand 5 cm respectively. If a parallel beam of light falling on lens L;, emerging L; asa

convergent beam such that it converges at the focus of L3. Distance between L, and L, will be
Ly

a)40cm b) 30 cm c)20cm d)10cm
How will the image formed by a convexlens be affected, if the central portion of the lens is wrapped in
blank paper, as shown in the figure

a) No image will be formed

b) Full image will be formed but is less bright

c¢) Full image will be formed but withoutthe central portion

d) Two images will be formed, one due to each exposed half

As shown in figure, the liquid, L;, L, and L3 have refractiveindices 1.55, 1.50 and 1.20 respectively.
Therefore, the arrangement corresponds to

Ly fig
a) Biconvexlens b) Biconcavelens
c) Concave-convexlens d) Convexo-concavelens

For an angle of incidence 6 on an equilateral prism of refractiveindex /3, the ray refracted is parallel to
the base inside the prism. The value of 6 is

a) 30° b) 45° c) 60° d) 75°

A small fish 0.4 m below the surface of a lake, is viewed through a simple converging lens of focal length

3 m. The lens is 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 seen by observer will be at (uwater = g)

a) A distance of 0.2 m from the water surface

b) A distance of 0.6 m from the water surface

¢) Adistance of 0.3 m from the water surface

d) The same location of fish

One face of a rectangular glass plate 6 cm thick is silvered. An objectheld 8 cm in front of the first face,
forms an image 12 ¢m behind the silvered face. The refractiveindex of the glass is

a) 0.4 b) 0.8 c)12 d) 1.6
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A thin lens made of glass of refractiveindex p = 1.5 has a focallength equals is 12 cm in air. It is now
immersed in water (u = g) Its new focal length is

a) 48 cm b) 36 cm c) 24cm d)12cm

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

a) 1.30 b) 1.36 c) 142 d) 1.46

A double convexlens of glass of u = 1.5 has radius of curvature of each of its surface is 0.2 m. The power of
the lens is

a) +10 dioptres b) —10 dioptres c) —5Sdioptres d) +5dioptres

A point source of light B is placed at a distance L in front of the centre of a mirror width d hung vertically
on a wall. A man walksin frontof the mirror along a line parallel to the mirror at a distance 2L from it as
shown. The greater distance over which he can see the image of the light source in the mirror is

1
|
e B
1
1

<>

le— | —>i A

e 2 —>
a)d/2 b)d c) 2d d) 3d
The speed of light in media M; and M, is 1.5 x 108 m/s and 2.0 x 108 m/s respectively. A ray of light
enters from medium M; to M, at an incidence angle i. If the ray suffers total internal reflection, the value of

iis
a) Equal to sin™* (g) b) Equal to or less than sin~! (g)
c) Equal to or greater than sin™! G) d) Less than sin™? G)

Formula for dispersive power is (where symbols have their usual meanings)
or

Ifthe refractive indices of crown glass for red, yellow and violet colours are respectively p., iy, and p,,
then the dispersive power of this glass would be

Hy — Hy Hy — Uy Hr = Hy Hy — Ur
a) ur—1 b) py—1 C) Hy — Ur d) Hy B
IfF, and F, are the focallength of the objective and eye piece respectively of a telescope, then its
magnifying power will be

1

)y + b) X F ) B/, a3+ )
Ability of the eye to see objectsat all distances is called

a) Binocular vision b) Myopia c) Hypermetropia d) Accommodation
The phenomena of total internal reflection is seen when angle of incidence is

a) 90° b) Greater than critical angle

¢) Equal to critical angle d) 0°

Alight ray from air is incident (as shown in figure) at one end of a glass fibre (refractive index u = 1.5)
making an incidence angle of 60° on the lateral surface, so that it undergoes a total internal reflection. How

much time would it take to traverse the straight fibre of length 1 km
Air

Air //6()?:\\
h Glass
a)333us b) 6.67 us c) 577 us d)3.85us

The refractiveindex of glass is 1.520 for red light and 1.525 forblue light. Let D; and D, be angles of
minimum deviation for red and blue light respectively in a prism of this glass. Then
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a) D, <D,

b)D; =D,

¢) D; can be less than or greater than D, depending upon the angle of prism

d)D; > D,

When light is refracted from air into glass

a) Its wavelength and frequency both increase

b) Its wavelength increases but frequency remains unchanged

) Its wavelength decreases but frequency remains unchanged

d) Its wavelength and frequency both decrease

A Galilean telescope has an objective of focallength 100 cm and magnifying power 50. The distance
between the two lenses in normal

a) 98 cm b) 100 cm c) 150 cm d) 200 cm

A concavelens of focal length 20 cm product an image halfin size of the real object. The distance of the
real objectis

a) 20cm b) 30cm c) 10cm d) 60cm

Alens of power +2 dioptresis placed in contact with a lens of power —1 dioptre. The combination will
behave like

a) Adivergent lens of focallength 50 cm

b) A convergent lens of focal length 50 cm

c) A convergent lens of focallength 100 cm

d) A divergent lens of focal length 100 cm

A convex lens of crownglass (n = 1.525) will behave as a divergent lens if immersed in

a) Water (n = 1.33) b) In a medium of n = 1.525

¢) Carbon disulphide n = 1.66 d) It cannot act as a divergent lens

In a plano-convexlens the radius of curvature of the convexlens is 10 cm. If the plane side is polished,
then the focallength will be (Refractiveindex = 1.5)

a) 10.5cm b) 10 cm c) 5.5cm d)5cm

Radius of curvature of concave mirror is 40cm and the size of image is twice as that of object, then the
object distance is

a) 60 cm b) 20 cm c)40cm d) 30 cm
The resolving limit of healthy eye is about
a) 1 or(i)o b) 1" ¢) 1° QL
60 60
Why sun has elliptical shape on the time when rising and setting? It is due to
a) Refraction b) Reflection c) Scattering d) Dispersion

In an experiment to determine the focallength (f) of a concave mirror by the u — v method, a student
places the objectpin Aon the principle axis at a distance x from the pole P. The student looks at the pin
and its inverted image from a distance keeping his/her eye in line with PA. When the student shifts
his/her eye towards left, the image appears to the right of the object pin. Then

a)x<f b) f <x <2f c) x=2f d) x > 2f

A convex lens has a focallength f. Ifis cut into two parts along the dotted line as shown in the figure. The
focallength of each part will be

oY b) f > f d) 2f

Continuous emission spectrum is produced by
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a) Incandescent electric lamp b) Mercury vapour lamp

¢) Sodium vapour lamp d) The sun

The focallengths of the objective and the eye-piece of a compound microscope are 2.0 cm and 3.0 cm
respectively. The distance between the objective and the eye-piece is 15.0 cm. The final image formed by
the eye-piece is at infinity. The two lenses are thin. The distances in cm of the objectand the image
produced by the objective measured from the objectivelens are respectively

a) 2.4and 12.0 b) 2.4 and 15.0 c) 2.3and 12.0 d) 2.3and 3.0

Aray of light is incident at an angle of incidence i, on one face of a prism of angle A (assumed to be small)
and emerges normally from the opposite face. If the refractive index of the prism is g, the angle of

incidence i, is nearly equal to
uA
a)ud b)T c) A/u d)A/2u
All of the following statements are correctexcept
a) The magnification produced by a convexmirror is always less than one
b) Avirtual, erect, same-sized image can be obtained using a plane mirror
c) Avirtual, erect, magnified image can be formed using a concave mirror
d) Areal, inverted, same-sized image can be formed using a convex mirror

Aray of light is incident on a plane mirror along the direction given by vectorA = 2i — 3j + 4k.Find the

unit vectoralong reflected ray. Take normal to mirror along the direction of vector B = 3i — 6§ + 2k.
—94i + 237] + 68k —94i + 68] — 273k 3t + 6] — 2k d) None of these

3 49v29 ) 49v29 ‘ 7

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°

The power of a biconvexlens is 10 dioptre and the radius of curvature of each surface is 10 cm. Then the

refractiveindex of the material of the lens is

a) 3/2 b) 4/3 c) 9/8 d)5/3

A man runs towards mirror at a speed of 15m/s. What is the speed of his image

a) 7.5m/s b) 15m/s c)30m/s d)45m/s

Amount of light entering into the camera depends upon

a) Focal length of the objectivelens

b) Product of focallength and diameter of the objective lens
c) Distance of the object from camera

d) Aperture setting of the camera

The image formed by an objective of a compound microscopeis

a) Virtual and diminished b) Real and diminished

c) Real and enlarged d) Virtual and enlarged

For unit magnification, the distance of an object froma concave mirror of focallength 20 cm will be
a) 20cm b) 10 cm c)40cm d) 60 cm

An objectis placed in front of a convex mirror of focallength f. Find the maximum and minimum distance
of two object from the mirror such that the image is real and magnified.

a) 20 and oo b) f and 2f c) fandO d) None of these

An air bubble in sphere having 4 cm diameter appears 1 cm from surface nearest to eye when looked
along diameter. If 514 = 1.5, the distance of bubble from refracting surface is

a)1.2cm b)3.2cm c) 28cm d)1.6cm

A thin equiconvex lens is made of glass of refractiveindex 1.5 and its focallength is 0.2 m, if itacts as a

concavelens of 0.5 m focal length when dipped in a liquid, the refractive index of the liquid is
17 15 13 9
= b) =2 = )2

)3 )5 )% )5
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The combination of a convex lens (f = 18 ¢cm) and a thin concavelens (f = 9 cm)is

a) A concavelens (f = 18 cm) b) A convex lens (f = 18 cm)

c) Aconvexlens (f = 6 cm) d) A concavelens (f = 6 cm)

A convex lens is placed with a mirror as shown in figure. If the space between them is filled with water is
power will

—

a) Decrease

b) Increase

¢) Remain unchanged

d) Increase or decrease depending on the focallength

Aray of light on the surface of a glass plate of thickness t.If the angle of incidence Bis small,the emerging
ray would be displaced sideways by an amount

(Take n =refractiveindex of glass)

a)tén/(n+1) b)t6 (n—1)/n ctén/(n—1) d)te(n+1/n

An objectis placed at 15 cm from a convexlens of focal length 10 cm. Where should another convex
mirror of radius 12 cmbe placed such that image will coincide with the object.

a) 19.3 cm b) 18 cm c) 33cm d) 22 cm

When a biconvexlens of glass having refractiveindex 1.47 is dipped in aliquid, it acts as a plane sheet of
glass. This implies that the liquid must have refractive index

a) Equal to that of glass b) Less than one

) Greater than that of glass d) Less than that of glass

Alens behaves as a converging lens in air and a diverging lens in water. The refractive index of the
material is

a) Equal to unity b) Equal to 1.33

¢) Between unity and 1.33 d) Greater than 1.33

A source emits light of wavelength 47004, 5400A and 6500A. The light passes through red glass before
being tested by a spectrometer. Which wavelength in seen in the spectrum

a) 6500 A b) 5400 A c) 4700 A d) All the above

A plano convexlens is made of glass of refractiveindex 1.5. The radius of curvature of its convex surface is
R.1Its focallength is

R
a) ) b) R c) 2R d)1.5R
The reason for shining of air bubble in water is
a) Diffraction oflight b) Dispersion of light
c) Scattering of light d) Total internal reflection of light

For a compound microscope, the focallengths of object lens and eye lens are f, and f, respectively, then
magnification will be done by microscope when

a) fo="e b) fo>fe c)fo<fe d) None of these

The figures represent three cases of a ray passing through a prism of angle A. The case corresponding to
minimum deviation is

’ ’ ’
v v v

(1) (2) (3)
a)l b) 2 )3 d) None of these
A candle placed 25 cm froma lens, forms an image on a screen placed 75 c¢m on the other end of the lens.
The focallength and type of the lens should be
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a) +18.75 cmand convexlens b) —18.75 cm and concavelens

¢) +20.25 cm and convexlens d) —20.25 cmand concavelens

Finger prints on a piece of paper may be detected by sprinkling fluorescent powder on the paper and then
looking it into

a) Mercury light b) Sunlight c) Infrared light d) Ultravioletlight

A neon sign does not produce

a) Line spectrum b) An emission spectrum

¢) An absorption spectrum d) Photos

A convex lens is made of 3 layers of glass of 3 different materials as in the figure. A point objectis placed

on its axis. The number of images of the objectare

a)l b) 2 )3 d) 4
Which of the following is not the case with the image formed by a concave lens?
a) It may be erect or inverted
b) It may be magnified and diminished
¢) It may be real or virtual
d) Real image may be between the pole and focus or beyond focus
Image formed on retina of eye is proportional to
a) Size of object b) Area of object Size of object Size of image
Size of image Wobject
A concaveand convexlens have the same focallength of 20 cm and are put into contactto form a lens
combination. The combination is used to view an object of 5 cm length kept at 20 cm from the lens
combination. As compared to the object, the image will be
a) Magnified and inverted
b) Reduced and erect
¢) Ofthe same size as the object and erect
d) Of the same size as the object but inverted
A point objectis moving on the principal axis of a concave mirror focal length 24 ¢m towards the mirror.
When it is at a distance of 60cm from the mirror, its velocity is 9cm/sec. What is the velocity of the image
at that instant
a) 5cm/sec towards the mirror b) 4cm/sec towards the mirror
c) 4cm/sec away fromthe mirror d) 9cm/sec away fromthe mirror
If an object moves towards a plane mirror with a speed v at an angle 6 to the perpendicular to the plane of
the mirror, find the relative velocity between the objectand the image

a)v b) 2v c) 2vcosf d) 2vsin 6

Aprism (1 = 1.5) has the refracting angle of 30°. The deviation of a monochromatic ray incident normally
on its one surface will be (sin 48° 36’ = 0.75)

a) 18°36' b) 20° 30’ c) 18° d) 22°1'
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Monochromatic light of frequency 5 x 101* Hz travelling in vaccum enters a medium of refractive index
1.5. Itwavelength in the medium is

a) 40004 b) 50004 ¢) 60004 d) 55004

Which of the following is true forrays coming from infinity?

a) Twoimages are formed

b) Continuous image is formed between focal points of upper and lower lens

¢) One image is formed

d) None of the above

The dispersive powers of glasses of lenses used in an achromatic pair are in the ratio 5 : 3. If the focal length
of the concave lens is 15 ¢m, then the nature and focal length of the other lens would be

a) Convex, 9 cm b) Concave, 9 cm c) Convex, 25 cm d) Concave, 25 cm

Light travels through a glass plate of thickness t and having refractiveindex n. If c is the velocity of light in
vacuum, the time taken by the light to travel this thickness of glass is

t nt tc
a) — b) tnc c) — d)—
nc c n
For a real object, which of the following can produced a real image?
a) Plane mirror b) Concave lens c) Convex mirror d) Concave mirror

The frequency of a light wavein a material is 2 X 10'* Hz and wavelength is 5000A. The refractiveindex
of material will be

a) 1.40 b) 1.50 c) 3.00 d) 1.33

By placing the prism in minimum deviation position, images of the spectrum

a) Becomes inverted b) Becomes broader c) Becomes distinct d) Becomes intensive
Two thin lenses whose powers are +2D and —4D respectively combine, then the power of combination is
a) —=2D b) +2D c) —4D d) +4D

A convex lens is in contact with concavelens. The magnitude of the ratio of their focallength is 2/3. Their
equivalent focal length is 30 cm. What are their individual focal lengths?

a) -75,50 b) -10, 15 c) 75,50 d) -15,10

A concave mirror of focallength 15 ¢cm forms an image having twice the linear dimensions of the object.
The position of the object when the image is virtual will be

a) 225 cm b) 7.5 cm c)30cm d) 45cm
When the light enters from air to glass, for which colour the angle for deviation ismaximum?
a) Red b) Yellow c) Blue d) Violet

Check the correct statements on scattering of light

S1 : Rayleigh scattering is responsible for the bluish appearance of sky

S2 : Rayleigh scattering is proportional to 1/A* when the size of the scatter is much less than A

S3 : Clouds having droplets of water (large scattering objects) scatter all wavelengths are almost equal and
so are generally white

S4 : The sun looks reddish at sunset and sunrise due to Rayleigh scattering

a) S1 only b) S1 and S2 c) S2 and S3 d) S1, S2, S3 and S$4
Our eye is most sensitive for which of the followingwavelength
a) 4500 A
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b) 5500 A

c) 6500 A

d) Equally sensitive for all wavelengths of visible spectrum

Which of the following element was discovered by study of Fraunhofferline

a) Hydrogen b) Oxygen ¢) Helium d) Ozone
When a lens of refractive index n, is placed in a liquid of refractive index n,, the lens looks to be
disappeared only, if

a)n; =ny/2 b)ny = 3n,/4 cny =n, d)n; =5n,/4
Ifthe focallength of the objectivelens is increased then

a) Magnifying power of microscope will increase but that of telescope will decrease

b) Magnifying power of microscope and telescope both will increase

¢) Magnifying power of microscope and telescope both will decrease

d) Magnifying power of microscope will decrease but that of telescope will increase

The diameter of the objective of a telescope is a, its magnifying power is m and wavelength of light is 4.
The resolving power of the telescope is

a) (1.222)/a b) (1.22a)/4 c) Am/(1.22a) d) a/(1.222)

The reason of seeing the Sun a little before the sunrise is

a) Reflection of the light b) Refraction of the light

c) Scattering of the light d) Dispersion of the light

A convex lens of focallength 30 cm and a concavelens of 10 cm focallength are placed so as to have the
same axis. Ifa parallel beam of light falling on convexlens leaves concavelens as a parallel beam, then the
distance between two lenses will be

a) 40 cm b) 30 cm c)20cm d) 10 cm

Ifin compound microscope m; and m, be the linear magnification of the objectivelens and eye lens
respectively, then magnifying power of the compound microscope will be

a) my —m, b) J/my +m; c) (my +my)/2 d) my X my

A convex mirror and a concave mirror has radii of curvature 10 cm each are placed 15 cm apart facing
each other. An object is placed midway between them. If the reflection first takes place in the concave
mirror and then in convex mirror, the position of the final image is

a) on the pole of the convexmirror b) on the pole of the concave mirror

c) ata distance of 10 cm from convex mirror d) at a distance of 5 cm from concave mirror

A convergent beam oflight is incident on a convexmirror so as to convergeto a distance 12 cm fromthe
pole of the mirror. An inverted image of the same size is formed coincident with the virtual object. What is
the focal length of the mirror

a) 24cm b) 12 cm c)6cm d)3cm

The two surfaces of a biconvexlens has same radii of curvatures. This lens is made of glass of refractive
index 1.5 and has a focallength 10 cm in air. The lens is cut into two equal halves along a plane
perpendicular to its principle axis to yield two plano-convex lenses. The two pieces are glued such that the
convex surfaces touch each other. If this combination lens is immersed in water (refractive index = 4/3),
its focallength (in cm) is

a)5 b) 10 c) 20 d) 40

Ifthe distance of the far point fora myopia patient is doubled, the focallength of the lens required to cure
it will become

a) Half b) Double

¢) The same but a convexlens d) The same but a concavelens

The head lights of a jeep are 1.2 m apart. If the pupil of the eye of an observer has a diameter of 2Zmm and
light of wavelength 5896 A is used, what should be the maximum distance of the jeep fromthe observer if
the two head lights are just separated?

a) 33.9 km b) 339 m c) 3.34 km d) 3.39m

GPLUS EDUCATION WEB: WWW.GPLUSEDUCATION.ORG PHONE NO: 8583042324 Page |38




435.

436.

437.

438.

439.

440.

441.

442.

443.

444,

445.

446.

447.

448.

449,

Gplus Education

Which one of the followingalternative is FALSE fora prism placed in a position of minimum deviation
a) i =i, b)jn =n ip=n d) All of these
A square card of side length 1mm is being seen through a magnifying lens of focallength 10 cm. The card is
placed at a distance of9 cm from the lens. The apparent area of the card through the lens is
a) 1 cm? b) 0.81 cm? c) 0.27 cm? d) 0.60 cm?
In a photometer, two sources of light when placed at 30 cm and 50 cm respectively produce shadows of
equal intensities. Their candle powers are in the ratio of
9 16 3 5

a) o€ b) > c) T d) 3
When a whitelight passes through a hollow prism, then
a) There is no dispersion and no deviation
b) Dispersion but no deviation
c) Deviation but no dispersion
d) There is dispersion and deviation both
Aray incident at 15° on one refracting surface of a prism of angle 60°, suffers a deviation of 55°. What is
the angle of emergence
a) 95° b) 45° c) 30° d) None of these
The maximum illumination on a screen at a distance of 2 m from alamp is 25 lux. The value of total
luminous flux emitted by the lamp is
a) 1256 lumen b) 1600 lumen c) 100 candela d) 400 lumen
Two vertical plane mirrors are inclined at an angle of 60° with each other. A ray of light travelling
horizontally is reflected first from one mirror and then from the other. The resultant deviation is
a) 60° b) 120° c) 180° d) 240°
A short linear object of a length b lies along the axis of a concave mirror of focallength f at a distance u
from the pole of the mirror. The size of the image is equal to

1) )" () (L)
a)b(f) b)b(ﬁ) )b 7 b (7
Two point light sources are 24 cm apart. Where should a convex lens of focallength 9 cm be putin

between them from one source so that the images of both the sources are formed at the same place

a) 6cm b)9cm c)12cm d)15cm

A wave hasvelocity u in medium P and velocity 2u in medium Q.If the waveis incident in medium P at an
angle 30°then the angle of refraction will be

a) 30° b) 45° c) 60° d) 90°

Line spectrum contains information about

a) The atoms of the prism b) The atoms of the source

c) The molecules of the source d) The atoms as well as molecules of the source

A convex lens, a glass slab, a glass prism and a solid sphere all are made of the same glass, the dispersive
power will be

a) In the glass slab and prism b) In the lens and solid sphere

¢) Only in prism d) In all the four

Abeam of light is converging towards a point / on a screen. A plane glass plate whose thickness in the
direction of the beam = t, refractiveindex = g, is introduced in the path of the beam. The convergence
point is shifted by

1 1 1 1
a)t (1 - ;) away b)t (1 + ;) away ct (1 - ;) nearer d)t (1 + ;) nearer
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 (¢y;; = 1.45, Uywater = 1.33)
a) 36.1° b) 44.5° c) 26.8° d) 28.9°
Alens when placed on a plane mirror then object needle and its image coincide at 15 cm. The focal length
ofthe lens is
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a)15cm b) 30 cm c)20cm d) oo

The focal length of the field lens (whichis an achromatic combination of twolenses) of telescope is 90 cm.
The dispersive powers of the two lenses in the combination are 0.024 and 0.036. The focal lengths of two
lenses are

a) 30 cm and 60 cm b) 30 cm and —45 cm c) 45 cmand 90 cm d) 15cm and 45 cm

Aray is reflected in turn by three plane mirrors mutually at right angles to each other. The angle between
the incident and the reflected rays is

a) 90° b) 60° c) 180° d) none of these

A medium is said to be dispersive, if

a) Light of different wavelengths propagate at different speeds

b) Light of different wavelengths propagate at same speed but has different frequencies

c) Lightis gradually bent rather than sharply refracted at an interface between the medium and air

d) Light is never totally internally reflected

When a glass slab is placed on a cross made on a sheet, the cross appears raised by 1 cm. The thickness of
the glass is 3 cm. The critical angle for glass is

a) sin~1(0.33) b) sin~1(0.5) ¢) sin~1(0.67) d) sin~1(v3/2)
Aluminous object is placed at a distance of 30 cm from the convex lens of focallength 20 ¢m. 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

a)12cm b) 30 cm c) 50 cm d) 60 cm

A ray of light passes through four transparent medium with refractive indices py, ll5, pzand p, as shown in
the figure. The surfaces of all media are parallel. If the emergent ray CD is parallel to the incident ray AB.
We must have

Pl [Hs]  me D
BT [°

2

A

a) iy = Iy b) 1z = W3 €) M3 = M4 d) 3 = 1y

The nature of sun’s spectrum is

a) Continuous spectrum with absorption lines b) Line spectrum

¢) The spectrum of the helium atom d) Band spectrum

An objectis placed infront of a convexmirror at a distance of 50 cm. A plane mirror is introduced covering
the lower half of the convexmirror. If the distance between the object and plane mirror is 30 cm, it is
found that there is no parallax between the images formed by two mirrors. Radius of curvature of mirror
will be

50

a) 125 cm b) 25cm c) ?cm d) 18 cm

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 pm. If an electron microscope is used, the minimum electron energy
required is about

a) 1.5 keV b) 15 keV c) 150 keV d) 1.5 keV

Two thin lenses of focal lengths f; and f, are placed in contact with each other. The focal length of the
combination is
htfe fifz fif2
a) ——= b ) 7——F d)——
) 2 )\/E 2 ) ﬁl + fZ )fl _ fZ
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The dispersive powers of crownand flint glasses are 0.02 and 0.04 respectively.In an achromatic
combination of lenses the focal length of flint glass lens is 40 cm. The focal length of crown glass lens will
be

a) —20cm b) +20 cm c) —10cm d) +10cm

The critical angle of the medium with respect to vacuum is 30°. If the velocity oflight in vacuum is 3 x
108 ms™, the velocity of light in medium is

a) 2x 108 ms™* b) 1.5 x 102 ms™ c) 3x 108 ms™* d) V2 x 108 ms™

A planoconvex lens has a maximum thickness of 6 cm. When placed on a horizontal table with the curved
surface in contact with the table surface, the apparent depth of the bottommost point of the lens is found
to be 4 cm. If the lens is inverted such that the plane face of the lens is in contact with the surface of the

table, the apparent depth of the centre of the plane faceis found to be(%) cm. The radius of curvature of

the lens is

a) 34 cm b) 128 cm c) 75cm d) 68 cm
When white light passes through the achromatic combination of prisms, then what is observed
a) Only deviation b) Only dispersion

c) Deviation and dispersion d) None of the above

The sensation of vision in the retina is carried to the brain by

a) Ciliary muscles b) Blind spot c) Cylindrical lens d) Opticnerve

A compound microscope is used to enlarge an objectkept at a distance 0.03m from it’s objective which

consists of several convexlenses in contactand has focal length 0.02m. If a lens of focallength 0.1m s

removed from the objective, then by what distance the eye-piece of the microscope must be moved to

refocus the image

a)2.5cm b)6cm c)15cm d)9cm

Light rays froma source are incident on a glass prism of index of refraction u and angle of prism a. At near

normal incidence, the angle of deviation of the emerging rays is

a) (u—2)a b) (u — Da c) (u+Da d) (u+2)a

Stars are not visible in the day time because

a) Stars hide behind the sun

b) Stars do not reflect sun rays during day

¢) Stars vanish during the day

d) Atmosphere scatters sunlight into a blanket of extreme brightness through which faint stars cannot be
visible

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 cm from the mirror. If the tank filled

with water (u = g) upto a height of 20 cm, then the sunlight will now get focussed at

a) 16 cm above water level b) 9 cm above water level

¢) 24 cm below water level d) 9 cm below water level

A ray of light strikes a material’s slab at an angle of incidence 60°.If the reflected and refracted rays are

perpendicular to each other, the refractive index of the materials is

1 1
a) V3 b) V2 )2 d)v3
A ray of light is incident on an equilateral glass prism placed on a horizontal table. For minimum deviation
which of the followingis true?
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Q R
S

P
a) PQ is horizontal b) QR is horizontal
¢) RS is horizontal d) Either PQ or RS is horizontal
The angle of minimum deviation for an incident light ray on an equilateral prism is equal to its refracting
angle. The refractive index of its material is

1 V3 3

a) = b c) — d) -

) 5 )V3 )5 )3

A person sees his virtual image by holding a mirror very close to the face. When he moves the mirror away
from his face, the image becomes inverted. What type of mirror he is using?

a) Plane mirror b) Convex mirror c¢) Concave mirror d) None of these

Which of the following statement is true

a) Velocity of light is constant in all media

b) Velocity oflight in vacuum is maximum

) Velocity of light is same in all reference frames

d) Laws of nature have identical form in all reference frames

Transmission oflight to large distances through optical fibres is based on
a) Dispersion b) Refraction
c¢) Total internal reflection d) Interference

Pick out the correct statements about optical fibres from the following

S1 : Optical fibres are used for the transmission of optical signals only

S2 : Optical fibres are used for transmitting and receiving electrical signals

S3 : The intensity of light signals sent through optical fibres suffervery small loss

S4 : Optical fibres effectively employ the principle of multiple total internal reflections

S5 : Opticalfibres are glass fibres coated with a thin layer of a material with lower refractive index

a) S1 and S2 b) S2 and S3 c) S3 and S4 d) S2, S3, S4 and S5
Given the width of aperture = 3 mm and 4 = 500 nm. For what distance ray optics is good approximation?
a) 18 m b) 18 mm c) 184 d) 18 light years

A ray of light makes an angle of 10° with the horizontal above it and strikes a plane mirror whichis
inclined at an angle 8 to the horizontal. The angle 6 for which the reflected ray becomes vertical is
a) 40° b) 50° c) 80° d) 100°

Which of the following graphs show appropriate variation of refractive index u with wavelength 4

a) JI b) J‘I c) ll d) /II \/

Aplano convexlens of (f = 20 cm) is silvered at plane surface. New f will be

a) 20cm b) 40 cm c) 30 cm d) 10 cm

If hy and h, are the heights of the images in conjugate position of a convex lens , then the height of the
object is

a) hy + h; b) hy — h, ¢) hi/h, d) \/hih,

A thin double convex lens has radii of curvature each of magnitude 40 cm and is made of glass with u =
1.65. The focal length of the lens in nearly

a) 30 cm b) 31cm c) 40 cm d)41cm
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A student can distinctly see the objectupto a distance 15 cm. He wants to see the blackboard at a distance
of 3 m. Focallength and power oflens used respectively will be

a) —48cm,—3.3 D b) -5.8cm,—4.3 D ¢) —=75cm,—63 D d) -158 cm,—6.3 D

A prism of certain angles deviates the red and blue rays by 8° and 12° respectively. Another prism of the
same angle deviates the red and blue rays by 10° respectively. The prisms are small angled and made of
different materials. The dispersive powers of the materials of the prism are in the ratio

a)5:6 b)9:11 c)6:5 d)11:9

F; andF, are focallengths of objectiveand eyepiece respectively of the telescope. The angular
magnification for the given telescope is equal to
E F, FF F +F
a) & b) & Ve )=
F, K B +F EFE

Refractiveindex of glass with respect to medium isg. If the differences between velocities of light in

medium and glass is 6.25 X 10”ms™1, then velocity of light in medium is

a) 2.5 x 108ms™1 b) 0.125 x 108ms~1 c) 1.5 x 108ms~1 d)3 x 108ms~!
Aroom (cubical) is made of mirrors. An insect is moving along the diagonal on the floor such that the
velocity of image of insect on two adjacent wall mirrors is 10 cms ™. The velocity of image of insect in
celling mirror is

10
a) 10 cms™—1 b) 20 cms ™1 c) ﬁcms‘l d) 10V2 cms—1

A convex mirror forms an image one-fourth the size of the object. If object is at a distance of 0.5 m from the
mirror, the focallength of mirror is

a) 0.17m b) —1.5m c) 0.4m d) —0.4m
A man of length h requires a mirror, to see his own complete image of length at least equal to
a) h/4 b) h/3 c) h/2 d)h

A achromatic combination is made with a lens of focal length f and dispersive power w with a lens having
dispersive power of 2w. The focallength of second will be

a)2f b) f/2 o) —f/2 d-2f

The diameter of moon is 3.5x 103 km and its distance from the earth is 3.8 X 10> km. The focal length of
the objective and eye-piece are 4 m and 10 cm respectively. The diameter of the image of the moon will be
approximately

a) 2° b) 21° c) 40° d) 50°

One surface of alens is convex and the other is concave. If the radii of curvature are r; and r;, respectively,
the lens will be convey, if

an >n b)n =n cn <n, dn =1/

A parallel beam of monochromatic light is incident at one surface of an equilateral prism. Angle of
incidence is 55° and angle of emergence is 46°. The angle of minimum deviation will be

a) Less than 41° b) Equal to 41° c) More than 41° d) None of the above
Aray of light is incident at an angle of 60° on one face of a prism of angle 30°. The ray emerging out of the
prism makes an angle of 30° with the incident ray. The emergent ray is

a) Normal to the face through whichit emerges

b) Inclined at 30° to the face through which it emerges

¢) Inclined at 60° to the face through which it emerges

d) None of these
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the value of @ for the followingrefraction = === - -3
13 11 V3 _ 1

i —_ ing >— ; i sinf = —
a)smez11 b)sm9_13 ) sinf > > d) NG
Convergence of concave mirror can be decreased by dipping in
a) Water b) Oil c) Both d) None of these

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

a) Violet b) Red

¢) The mean colour d) All the colours together

The critical angle for diamond (refractiveindex = 2) is

a) About 20° b) 60° c) 45° d) 30°

Microscopeis an optical instrument which

a) Enlarges the object

b) Increases the visual angle formed by the objectat the eye

¢) Decreases the visual angle formed by the objectat the eye

d) Brings the objectnearer

Circular part in the centre of retina is called

a) Blind spot b) Yellow spot ¢) Red spot d) None of the above
When the rectangular metal tank is filled to the top with an unknown liquid, as observer with eyes level
with the top of the tank can just see the corner E; a ray that refracts towards the observer at the top
surface of the liquid is shown. The refractiveindex of the liquid will be

a) 1.2 b) 1.4 c) 1.6 d) 1.9

A double convexlens (R; = R, = 100 cm) having focal length equal to the focal length of a concave
mirror. The radius of the concave mirror is

a) 10cm b) 20 cm c) 40 cm d) 15cm

Abulb of 100 watt is hanging at a height of one meter above the centre of a circulartable of diameter 4 m.
[f the intensity at a point on its rim is I, then the intensity at the centre of the table will be

a) I b) 2V5I, c) 2I, d) 5vV5I,

A concave mirror and a converging lens (glass with u = 1.5) both have a focal length of 3 cm when in air.
When they are in water (,u = g), their new focallengths are

a) frens = 12 cm, fymirror = 3cm b) frens = 3 ¢m, fumirror = 12cm

C) fLens =3 CmvfMirror = 3cm d) fLens =12 cm:fMirror =12cm

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

<« 2h —>

a) 5/2 b) /(5/2) ) J3B/2) d) 3/2
Alens made of glass whose index of refraction is 1.60 has a focallength of +20 cm in air. Its focal length in
water, whose refractiveindex is 1.33, will be

a) Three times longer than in air b) Two times longer than in air

¢) Same as in air d) None of the above

Which of the following is a correctrelation

a) allr = alw X rle b) allr X rle = wMa ) alr X rltg =0 d) altr/ whtr = alw
Which of the following colours suffers maximum deviation in a prism

a) Yellow b) Blue c) Green d) Orange

f» and f,. are the focal lengths of a convex lens forviolet and red light respectively and F, and F, are the
focallengths of a concavelens for violet and red light respectively, then

a) fy <frand E, > F, b) fy < frand F, <F, c) f > frand F, > F, d) fy > frand E, <F,
Fraunhoffer lines are obtained in

a) Solar spectrum

b) The spectrum obtained fromneon lamp

¢) Spectrum froma discharge tube

d) None of the above

A point objectis placed mid-way between two plane mirrors distance ‘a’ apart. The plane mirror forms an
infinite number of images due to multiple reflection. The distance between the nth order image formed in
the two mirrors is

a) na b) 2na c)na/2 d) n%a

The refractiveindices of glass and quartz w.r.t.air are 3/2 and 12/5 respectively. The refractive index of
quartz w.r.t. glass is

a) 8/5 b) 5/8 c) 5/18 d) 18/5

Ifan object is placed 10 cm infront of a concave mirror of focal length 20 cm, the image will be
a) Diminished, upright, virtual b) Enlarged, upright, virtual

¢) Diminished, inverted, real d) Enlarged, upright, real

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

a) 1.50 cm b) 1.64 cm c) 1.33 cm d) 1.86 cm

514. Aray of light is incident on a surface of glass slab at an angle 45°.If the lateral shift produced per unit

. .1 . .
thickness 15\/—§ m, the angle of refraction produced is
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V3 2 _ 2 2
-1 == tan~1| 1—- |- -1f1— |= tan—1
a) tan ( > b) tan 3 c) sin 3 d) tan N

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

a) 2:5 b) 3:5 c) 5:2 d) 5:3

An objectis placed at 15 ¢m infront of a concave mirror whose focal length is 10 cm. The image formed
will be

a) Magnified and inverted b) Magnified and erect

¢) Reduced in size and inverted d) Reduced in size and erect

Two plane mirrors are at right angles to each other. A man stands between them and combs his hair with
his right hand. In how many of the images will he be seen using his right hand

a) None b) 1 c)2 d)3

The ray diagram could be correct

udl

Lens

a) Ifny =n, =nj b) Ifny =njyandn; < ny

c) Ifny =nzandn; > ny d) Under no circumstances

Refractiveindex of the material of a prism is 1.5.1f §,,, = A, what will be a value of angle of the given
prism?

(where$,, = minimum deviation; A = angle of prism)

a) 82.8° b) 41.4° c) 48.6° d) 90°

Minimum deviation is observed with a prism having angle of prism A, angle of deviation §, angle of
incidence i and angle of emergence e. We then have generally

a)i>e b)i<e cJi=e di=e=6

An astronomical telescope of ten-fold angular magnification has a length of 44 ¢m. The focal length of the
objectiveis

a)4cm b) 40 cm c)44cm d) 440 cm

A piece of plane glass is placed on a word with letters of different colours. The letters which appear
minimum raised are

a) Red b) Green c) Yellow d) Violet

A concavelens of glass, refractiveindex 1.5, has both surfaces of same radius of curvature R. On
immersion in a medium of refractiveindex 1.75, it will behave as a

a) Convergent lens of focallength 3.5 R b) Convergent lens of focallength 3.0 R

¢) Divergent lens of focallength 3.5 R d) Divergent lens of focallength 3.0 R

A man’s near pointis 0.5 m and far point is 3 m. Power spectacle lenses repaired for

(i) reading purposes

(ii) seeing distant objects, respectively

a)—2Dand +3D b)+2Dand —3D

c)+2Dand-0.33D d) —2Dand + 0.33D

Alamp of 250 candela power is hanging at a distance of 6 m from a wall. The illuminance at a point on the
wall at a minimum distance from lamp will be

a) 9.64 lux b) 4.69 lux c) 6.94 lux d) None of these
Large aperture of telescope are used for

a) Large image b) Greater resolution

¢) Reducing lens aberration d) Ease of manufacture
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The angle of minimum deviation measured witha prism is 30° and the angle of prism is 60°. The refractive
index of prism material is

a) V2 b) 2 c) 3/2 d) 4/3

A cube of side 2 m is placed in front of a concave mirror focal length 1m withits face P at a distance of 3 m
and face Q at a distance of 5m fromthe mirror. The distance between the images of face P and Q and
height ofimages of P and Q are

a) 1m,0.5m,0.25m b) 0.5m,1m,0.25m c) 0.5m,0.25m,1m d) 0.25m,1m,0.5m
Aray of light passes through an equilateral prism such that the angle of incidence and the angle of
emergence are both equal to 3/4th of the angle of prism. The angle of minimum deviation is

a) 15° b) 30° c) 45° d) 60°

The refractive index of water, glass and diamond are 1.33,1.50,2.40 respectively. The refractive index of
diamond relative to water and of glass relative to diamond, respectively are nearly

a) 1.80, 0.625 b) 0.554, 0.625 c) 1.80, 1.6 d) 0.554, 1.6

A small objectis placed 10 cm in front of a plane mirror. If you stand behind the object, 30 cm from the
mirror and look at its image, for what distance must you focusyour eyes?

a) 20 cm b) 60 cm c) 80 cm d) 40 cm

The radius of curvature of concave mirror is 24 cm and the image is magnified by 1.5 times. The object
distance is

a) 20cm b) 8 cm c) 16 cm d) 24 cm

Ifthe focallength of the eye piece of a telescope is double, its magnifying power m; will be

a) 2m b) 3m c) % d) 4m

A plano-concavelens is made up of glass of refractive index 1.5 and the radius of the curvature of'its
curved faceis 100 cm. What is the power of the lens?

a)+05D b)—-05D c)-2D d)+2D

A rectangular tank of depth 8 meter is full of water (¢ = 4/3), the bottom is seen at the depth
a)6m b) 8/3 cm c) 8cm d) 10 cm

As the wavelength is increased fromviolet to red, the luminosity

a) Continuously increases b) Continuously decreases

¢) Increases then decreases d) Decreases then increases

Alight beam is being reflected by using two mirrors, as in a periscope used in submarines. If one of the
mirrors rotates by an angle 9, the reflected light will deviate fromits original path by the angle
a) 26 b) 0° c)b d) 46

Two thin lenses of focal length 20 cm and 25 cm are placed in contact .The effective power of the
combination is

a)9D b) 2D c)3D d)7D

The dispersive power is maximum for the material

a) Flint glass b) Crown glass c) Mixture of both d) None of the above

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

the surface of water equal to (Refractive Index of water is %)
a)24m b)12m c) 18m d)9m
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Parallel beam containing light of A = 400nm and 500 nm is incident on a prism as shown in figure. The
refractiveindex p of the prism is given by the relation
0.8 x 10714
AZ
Which of the following statement is correct?

u@) =1.20+

a) Light of 2 = 400 nm undergoes total internal reflection

b) Light of A = 500 nm undergoes total internal reflection

¢) Neither of two wavelength undergoes total internal reflection

d) Both wavelengths undergoes total internal reflection

Figure shows a glowing mercury tube. The illuminances at point 4, B and C are related as

L N
IR
Ce Ae e B
aQ)B>C>A b)A>C>B )B=C>A4 dB=C<A

Lenses of power 3 D and -5 D are combined to froma compound lens. An object is placed at a distance of
50 cm from this lens. Its image will be formed at a distance from the lens, will be

a) 25cm b) 20 cm c) 30cm d) 40 cm

The dispersive power of the material of lens of focallength 20 cm is 0.08. The longitudinal chromatic
aberration ofthe lens is

a) 0.08 cm b) 0.08/20 cm c) L.6cm d) 0.16 cm

When sunlight is incident on a prism, it produces a spectrum due to

a) Interference oflight

b) Diffraction of light

c¢) Total internal reflection

d) Variation in speeds of different colours oflight in the prism

Why is refractive index in a transparent medium greater than one?

a) Because the speed of light in vacuumis medium

b) Because the speed of light in vacuumis always greater than speed in a transparent medium

¢) Frequency of wave changes when it crosses medium

d) None of the above

A transparent solid cylindrical rod has a refractive index of%. Itis surrounded by air. A light ray is incident

at the mid-point of one end of the rod as shown in the figure.

The incident angle 6 for which the light ray grazes along the wall of the rod is

1 V3 2 1
in~!(= in~t| = sin™1 (—) sin™1 (—)
a) sin (2) b) sin < > ) c) 73 d) 73
The two lenses of an achromatic doublet should have

a) Equal powers
b) Equal dispersive powers
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¢) Equal ratio of their power and dispersive power

d) Sum of the product of their powers and dispersive power equal to zero

The focal lengths of the objective and eyelenses of a microscope are 1.6 cm and 2.5 cm respectively. The
distance between the two lenses is 21.7 cm. If the final image is formed at infinity, the distance between
the object and the objectivelens is

a) 1.8cm b) 1.70 cm c) 1.65 cm d) 1.75 cm

A beaker contains water up to a height h; and kerosene of height h, above water so that the total height of
(water +Kkerosene) is (hy + h,). Refractiveindex of water is u; and that of kerosene is u,. The apparent
shift in the position of the bottom of the beaker when viewed fromabove is

1 1 (g m+ (14 )
a)(l——)h2+(1——)h1 p)\t T )t ) e
Ug U

9 (1—111—1)h2+(1—ui2)h2 o1 +ul—1)h2—(1+ulz)h1

A ray of light travelling in glass (u = %) isincident on a horizontal glass air surface at the critical angle 6.

If thin layer of water (u = g) is now poured on the glass air surface, the angle at which the ray emerges

into air the water-air surface is

a) 60° b) 45° c) 90° d) 180°
An objectis placed first at infinity and then at 20 cm from the object side focal plane of the convexlens.
The two images thus formed are 5 cm apart. The focal length of the lens is

a) 5em b) 10 cm c) 15cm d) 20 cm

Two lenses of power +12 and —2 dioptres are placed in contact. What will the focal length of combination
a)10cm b) 12.5 cm c) 16.6 cm d) 8.33 cm

When objects at different distances are seen by the eye, which of the followingremains constant

a) The focallength of the eye lens b) The object distance from the eye lens

¢) The radii of curvature of the eye lens d) The image distance from the eye lens

A convex and a concave lens separated by distance dare then put in contact. The focal length of the
combination
a) Decreases b) Increases c) Becomes zero d) Remains the same

Four lenses of focallength +15 c¢m, +20 ¢m, +150 cmand +250 c¢m are available for making an
astronomical telescope. To produce the largest magnification, the focallength of the eye-piece should be
a) +15cm b) +20 cm c) +150 cm d) +250 cm
What is the relation between refractiveindices p, |15, and p; if the behavior of light rays is as shown in
figure

Hq 1“3 Hy =

l @\/

a) M3 < Mz, Hz = Iy b) M2 < g, Bz = H3 c) g <Mz <y d)Hs > U2 >y
A person is in a room whose ceiling and two adjacent walls are mirrors. How many images are formed
a)5 b) 6 c)7 d)8
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A thin prism P of refracting angle 3° and refractiveindex 1.5 is combined withanother thin prism Qof
refractiveindex 1.6 to produce dispersion without deviation. Then the angle of prism Q is

a) 3° b) 4° c) 3.5° d) 2.5°

The slit of a collimatoris illuminated by a source as shown in the adjoining figures. The distance between
the slit S and the collimating lens L is equal to the focallength of the lens. The correctdirection of the
emergent beam will be as shown is figure

1 2 3
S L S L S L
a1l b) 3 c)2 d) None of the figures

An endoscope is employed by a physician to view the internal parts of a body organ. It is based on the
principle of

a) Refraction b) Reflection
c) Total internal reflection d) Dispersion
The magnifying power of a telescope is m. If the focal length of the eye-piece is halved, then its magnifying
power is
m 1
a) 2m b) = c)— d) 4m
2 2m
If the ratio of amounts of scattering of two light waves is 1:4, the ratio of their wavelength is
a)l:2 b)v2:1 cA)1:+2 d1:1
The black lines in the solar spectrum during solar eclipse can be explained by
a) Planck’s law b) Kirchoff’slaw ) Boltzmann’s law d) Solar disturbances
The length of a telescope is 36 cm. The focallengths of its lenses can be
a)30cm,6 cm b) =30 cm,—6cm c)30cm,—6 cm d) —30cm,6 cm

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

a) 180cm b) 90cm c) 85cm d) 170cm

A 2.0 cm tall object is placed 15 cm in front of a concave mirror of focal length 10 cm. What is the size and
nature of the image

a) 4 cm, real b) 4 cm, virtual c) 1.0 cm, real d) None of these

Ifthe refractiveindices of crown glass forred, 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 respectively, then the dispersive
powers for crownand flint glass are respectively

a) 0.034 and 0.064 b) 0.064 and 0.034 c) 1.00 and 0.064 d) 0.034 and 1.0

A telescope has an objectivelens of 10 cm diameter and is situated at a distance of one kilometer from two
objects. The minimum distance between these two objects, which can be resolved by the telescope, when
the mean wavelength of light is 5000 A, is of the order of

a) 0.5m b)5m c) 5mm d)5cm

A spherical mirror forms diminished virtual image of magnification 1/3. Focallength is 18 cm. The
distance of the objectis

a) 18 cm b) 36 cm c) 48 cm d) Infinite

Alight bulb is at a depth of D below the surface of water. An opaque disc of radius R is placed on the
surface of water just above the bulb. The bulb is not at all seen through the surface of water, then (n =
Refractiveindex of water)

D
a)R= C)R<m d)R=D\/n2—1

D
R >
R

nz—1
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Immiscible transparent liquids A, B, C, D and E are placed in a rectangular container of glass with the
liquids making layers according to their densities. The refractive index of the liquids are shown in the
adjoining diagram. The container is illuminated fromthe side and small piece of glass having refractive
index 1.61 is gently dropped into the liquid layer. The glass piece as it descends downwards will not be
visible in

A 1.51

B 1.53

G 1.61

D 1.52
E 165

a) Liquid A and B only

b) Liquid C only

¢) Liquid D and E only

d) Liquid 4,B, D and E

The angular magnification of a simple microscope can be increased by increasing

a) Focal length of lens b) Size of object c) Aperture of lens d) Power oflens

The twinkling effect of star light is due to

a) Total internal reflection

b) High dense matter of star

c) Constant burning of hydrogen in the star

d) The fluctuating apparent position of the star being slightly different from of the star being different
from the actual position of the star

The mean distance of sun from the earth is 1.5 x 108Km (nearly). The time taken by the light to reach

earth fromthe sun is

a) 0.12 min b) 8.33 min c) 12.5 min d) 6.25 min

Alayered lens as shown in figure is made of two types of transparent materials indicated by different

shades. A point object is placed on its axis. The object will form

a) 1image b) 2 images c) 3 images d) 9 images
A double convexthin lens made of glass (refractiveindex p = 1.5) has both radii of curvature of
magnitude 20 cm. Incident light rays parallel to the axis of the lens, will converge at a distance L such that

20
a)L:?cm b) L =40 cm c) L=20cm d)L=10cm

Aboy 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 means distance from the earth is 1.5 x
1011m. What is the diameter of the Sun’s image on the paper

a) 6.5 x107°m b) 12.4 x 10~*m €) 9.2 x10™*m d) 6.5 x107*m

A screen receives 3 watt of radiant flux of wavelength 6000 A. One lumen is equivalent to 1.5 x 10 3watt
of monochromatic light of wavelength 5550 A. If relative luminosity for 6000 A is 0.685 while that for
5550 A is 1.00, then the luminous flux of the source is

a) 4 x 103lm b) 3 x 103lm c) 2x 103Im d) 1.37 x 103Im
Which has more luminous efficiency

a) A40 W bulb b) A40 W fluorescent tube

c¢) Both have same d) Cannot say
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Sir C.V. Raman was awarded Nobel Prize for his work connected with which of the following phenomenon
of radiation

a) Scattering b) Diffraction ¢) Interference d) Polarization

Aray of light coming. Which of the following figures, shows dispersion of light?

Band spectrum is obtained when the source emitted light is in the form of or
Band spectrum is characteristic of

a) Atoms b) Molecules c) Plasma d) None of the above
If two mirrors are kept at 60° to each other, then the number of images found by them is
a)5 b) 6 c)7 d)8

A thin plano-convexlens acts like a concave mirror of focal length 0.2 m when silvered from its plane
surface. The refractiveindex of the material of the lens is 1.5. The radius of curvature of the convex surface
the lens will be

a) 0.1m b) 0.75 m c) 04m d) 0.2m

An objectis placed at a point distance x from the focus ofa convexlens and its image is formed is I as
shown in the figure. The distances x, x’ satisfy the relation

I/\,f,

o F F'
« X—> <«x'—
a)x-;x: b) f = xx’' ) x+x'<2f d)x +x'>2f

Angle of prism is A and its one surface is silvered. Light rays falling at an angle of incidence 2A on first
surface return back through the same path after suffering reflection at second silvered surface. Refractive
index of the material of prism is

1
a) 2sinA b) 2 cosA c) EcosA d)tan A4

The time required for the light to pass through a glass slab (refractiveindex =1.5) of thickness 4mm
is...(c = 3 x 10® ms~1speed oflight in free space).

a)2 x 1075s b)2x 101s c)2x 10711 d) 10115

A convex mirror has a focallength f. Areal objectis placed at a distance f in front of it fromthe pole
produces an image at

a) Infinity b) f c) f/2 d) 2f

A ray of light enters from a rarer to a denser medium. The angle of incidence is i. Then the reflected and
refracted rays are mutually perpendicular to each other. The critical angle for the pair of media is

a) sin~! (tani) b) tan~1 (sin i) c) sin~! (cot i) d) cos~(tani)

A point source of light is kept at a depth of h in water of refractiveindex 4/3. The radius of the circleat the
surface of water through which light emits is

3 7

D) Jh b)) SREN & 75h

The power of an achromatic convergent lens of two lenses is +2 D. The power of convexlens is +5 D. The
ratio of dispersive power of convexand concavelenses will be

a) 5:3 b) 3:5 c) 2:5 d) 5:2

The earth radiates in the infra-red region of the spectrum. The spectrum is correctly given by

a) Rayleigh Jeans law b) Planck’s of law of radiation
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c¢) Stefan’s law of radiation d) Wien’s law

An astronomical telescope has a converging eye-piece of focal length 5 cm and objective of focal length 80
cm. When the final image is formed at the least distance of distinct vision (25 cm), the separation between
the two lenses is

a) 75.0 cm b) 80.0 cm c) 84.2 cm d) 85.0 cm
The number of lenses in a terrestrial telescope is
a) Two b) Three c) Four d) Six

L L . A . e
For a prism, its refractiveindex is cosz. Then minimum angle of deviation is

A
a) 180° — A b) 180° — 24 ) 90° — A d)>

With diaphragm of the camera lens set at f/2, the correctexposure time is 1/100s. Then with diaphragm
set at f/8, the correctexposure time is

a) 1/100 s b) 1/400 s c) 1/200 s d) 16/100 s

[t is necessary to illuminate the bottom of a well by reflected solar beam when the light is incident at an
angle of o = 40° to the vertical. At what angle f to the horizontal should a plane mirror be placed?

a) 70° b) 20° c) 50° d) 40°

The diameter of the objectivelens of a telescope is 5.0 m and wavelength of light is 6000 A. The limit of
resolution of this telescope will be

a) 0.03 sec b) 3.03 sec c) 0.06 sec d) 0.15 sec

Aslab of glass, of thickness 6 cm and refractiveindex 1.5, is placed in front of a concave mirror, the faces of
the slab being perpendicular to the principal axis of the mirror. If the radius of curvature of the mirror is
40 cm and the reflected image coincides with the object, then the distance of the object from the mirror is
a)30cm b) 22 cm c)42cm d) 28 cm

Abiconvex lens has a radius of curvature of magnitude 20cm. Which one of the following options describe
best the image formed of an object of height 2 cm placed 30 cm from the lens

a) Real, inverted, height = 1 cm b) Virtual, upright, height = 1 cm

¢) Virtual, upright, height = 0.5 cm d) Real, inverted, height = 4 cm

To focallength of a concave mirror is 12 cm. Where should an object length 4 cm be placed so that an
image 1 cm long is formed?

a) 48 cm b) 3cm c) 60 cm d) 15cm

When a ray of light emerges from a block of glass, the critical angle is

a) Equal to the angle of reflection

b) The angle between the refracted ray and the normal

¢) The angle of incidence for which the refracted ray travels along the glass-air boundary

d) The angle of incidence

A point source of light is kept below the surfaces of waterin a pond

a) Light emerges from every point of the surface of the pond

b) No light is transmitted fromthe surface of the pond

c) All the light emitted by the source emerges from a circular region of the pond

d) Some of the light emitted by the source emerges from a circular region of pond

The angular resolution ofa 10 cm diameter telescope at a wavelength of 5000 A is of the order
a) 10°rad b) 10~2rad ¢) 1074 rad d) 10~ rad
Ifthe refractiveindices of a prism forred, yellow and violet colours be 1.61, 1.63 and 1.65 respectively,
then the dispersive power of the prism will be
- 1.62 —1.61 - -

2) 1.65 — 1.62 b) 9 1.65 —1.61 d) 1.65 —1.63

1.61-1 1.65—1 1.63—1 1.61—-1
A man runs towards a mirror at a speed 15 m/s. The speed of the image relative to the man is
a) 15ms™1 b) 30 ms™1 c)35ms~? d)20ms™?

4

A glass prism of refractiveindex 1.5 is immersed in Water(u = E).Refer figure.
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Alight beam incident normally on the face ABis totally reflected to reach the face BCif

a) 2/3 <sinB<8/9 b)sin® <2/3 c) cos® =8/9 d) sin® > 8/9

The resolving power of an astronomical telescope is 0.2 seconds. If the central half portion of the objective
lens is covered, the resolving power will be

a) 0.1 sec b) 0.2 sec c) 1.0 sec d) 0.6 sec

Aboy 1.5 m tall with his eyelevel at 1.38 m stands before a mirror fixed on a wall. The minimum length of
mirror required to view the complete image of boy is

a) 0.75 m b) 0.06 m c) 0.69 m d) 0.12 m

The refractive index of a prism for a monochromatic waveis v/2 and its refracting angle is 60°. For
minimum deviation, the angle of incidence will be

a) 30° b) 45° c) 60° d) 75°

The graph shows how the magnification m produced by a convex thin lens varies with image distance v.
What was the focal length of the used lines

a)b/c b) b/ca c) bc/a d) c/b

Least distance of distinct vision is 25 cm. Magnifying power of simple microscope of focallength 5 cm is
a) 1/5 b) 5 c) 1/6 d)6

Retina of eye acts like ........ of camera

a) Shutter b) Film c) Lens d) None of these

The radius of curvature of the convex face of a planoconvex lens is 15 cm and the refractive index of the
material is 1.4. Then the power of the lens in diopter is

a) 1.6 b) 1.66 c) 2.6 d) 2.66

The refractive index of a material of a planoconcavelens is 5/3, the radius of curvature is 0.3 m. The focal
length of the lens in air is

a) -0.45m b) -0.6 m c) -0.75m d)-1.0m

What should be the angle between two plane mirrors so that whatever be the angle of incidence, the
incident ray and the reflected ray from the two mirrors be parallel to each other

a) 60° b) 90° c) 120° d) 175°

The exposure time of a camera lens at the % setting is ﬁ second. The correcttime of exposure at 5% is

a)04s b) 0.02 s c) 0.002 s d) 0.04 s
The focallengths of the lenses of an astronomical telescope are 50 cm and 5 cm. The length of the
telescope when the image is formed at the least distance of distinct vision is

275 325

a) 45cm b) 55 cm ) - cm d) - cm
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The focallength of a concave mirror is 20 cm. Where an object must be placed to form an image magnified
two times when the image is real?
a) 30 cm from the mirror b) 10 cm from the mirror
¢) 20 cm from the mirror d) 15 cm from the mirror
In a compound microscope, the focal lengths of two lenses are 1.5 cm and 6.25 cm An objectis placed at
2 ¢cm form objective and the final image is formed is 25 cm from eye lens. The distance between the two
lenses is
a) 6.00 cm b) 7.75 cm c) 9.25cm d) 11.00 cm
The image of point P when viewed from top of the slabs will be
4
1.5¢cm
=15 t_f
1.5cm “15cm
T s 1
b . I 2cm
a) 2.0 cm above P b) 1.5 cm above P c) 2.0 cm below P d) 1 cm above P

In order to increase the magnifying power of a compound microscope

a) The focallengths of the objective and the eye piece should be small

b) Objective should have small focallength and the eye piece large

¢) Both should have large focal lengths

d) The objective should have large focallength and eye piece should have small

Abeam of light is travelling from region II to region III (see the figure). The refractiveindex in region I, II
o

and III areno, -,

and%respectively. The angle of incidence 6 for which the beam just misses entering
region Illis

Region | Region I Region il

T

Ng ng /\/2 ng /2
a) 30° b) 45° c) 60° d) sin"1(v2)
The graph between object distance uand image distance v for lens is given below. The focal length of the
lens is
VA

+11
+10 [-m=mm X

NPEE T -

9 2100 -1

a)5+0.1 b) 5+ 0.05 c)05+£01 d) 0.5+ 0.05

The length of an astronomical telescope fornormal vision (relaxed eye) (f, =focal length of objectivelens
and f, = focallength of eye lens) is

f
a) fo % fe b) ¥ A) fo+fe d)fo—fe

e

The magnifying power of a simple microscope is 6. The focal length of its lens in metres will be, if least
distance of distinct vision is 25 cm
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a) 0.05 b) 0.06 c) 0.25 d) 0.12
A concave mirror gives an image three times as large as the object placed at a distance of 20 cm from it.
For the image to be real, the focal length should be

a) 10cm b) 15cm c) 20cm d) 30 cm

The spectrum of iodine gas under white light will be

a) Only violet b) Bright lines

¢) Onlyred lines d) Some black bands is continuous spectrum

The power of a thin convex lens ( 4ng = 1.5)is + 0.5 D. When it is placed in a liquid of refractive index ,n;,
then it behaves as a concavelens of focallength 100 cm. The refractive index of the liquid ,n; will be

a) 5/3 b) 4/3 c)V3 d)5/4

A person 6 feet in length can see his full size erect image in a mirror 2 feet in length. This mirror has to be
a) Plane or convex b) Plane or concave

¢) Necessarily convex d) Necessarily concave

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

A

Silvered

B c

a) 1.5 b) 3/4/2 V2 d) 4/3

The focal length of the lens of refractive index (u = 1. 5) inair is 10 cm. If air is replaced by water of p = g,
its focal length is

a) 20cm b) 30 cm c) 40 cm d) 25cm

The refractiveindex of water is 1.33. What will be the speed oflight in water

a) 3x 108 m/s b) 2.25 x 108 m/s c) 4x108m/s d) 1.33 x 108 m/s

Lens used to remove long sightedness (hypermetropia) is or
A person suffering from hypermetropia requires which type of spectacle lenses
a) Concave lens b) Plano-concavelens
¢) Convexo-concavelens d) Convex lens
Focal length of a convex lens of refractiveindex 1.5 in 2 cm. Focal length of lens when immersed in a liquid
of refractive index of 1.25 will be
a) 10cm b) 2.5cm c)5cm d)7.5cm
A thin lens made of glass of refractiveindex 1.5 has a frontsurface +11 D power and back surface —6 D. If
this lens is submerged in a liquid of refractive index 1.6, the resulting power of the lens is
a) —0.5D b) +0.5D c) —0.625D d) +0.625 D
A plane mirror makes an angle of 30° with horizontal. If a vertical ray strikes the mirror, find the angle
between mirror and reflected ray
a) 30° b) 45° c) 60° d) 90°
Aray of light is incident on the hypotenuse of a right-angled prism after travelling parallel to the base
inside the prism. If L is the refractive index of the material of the prism, the maximum value of the base
angle for whichlight is totally reflected from the hypotenuse is
-1 1
) d) cos™t (—)
U

a) sin~?! (ﬁ) b) tan~?! (ﬁ) ¢) sin~?! (Ll

A square wire of side 1 cm is placed perpendicular to the principle axis of a concave mirror of focal length
15 cm at a distance of 20 cm. The area enclosed by the image of the wire is
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a) 4 cm? b) 6 cm? c) 2cm? d) 9 cm?

The cross-section of a glass prism has the form of an isosceles triangle. One of the refracting faces is
silvered. A ray oflight falls normally on the other refracting face. After being reflected twice, it emerges
through the base of the prism perpendicular it. The angles of the prism are

a) 54°,54°,72° b) 72°,72°,36° c) 45°,45°,90° d) 57°,57°,76°

The plane faces of two identical plano convexlenses, each with focallength f are pressed against each
other using an optical glue to forma usual convexlens. The distance fromthe optical centre at which an
object must be placed to obtain the image same as the size of object is

o b’ o f @) 2f

When light of wavelength 1 is incident on an equilateral prism kept in its minimum deviation position, it is
found that the angle of deviation equals the angle of the prism itself. The refractive index of the material of
the prism forthe wavelength 4 is, then

2) V3 b)? d)v2

The wavelength of a certain colour in air is 600 nm. What is the wavelength and speed of this colourin
glass of refractiveindex 1.57

a) 500 nmand 2 x 101%cms~1 b) 400 nmand 2 X 108ms~1

¢) 300 nmand 3 x10%°cms—? d) 700 nmand 1.5 X 10°ms™1

Magnification of a compound microscope is 30. Focallength of eye-piece is 5 cm and the image is formed
at a distance of distinct vision of 25 cm. The magnification of the objective lens is

c)2

a) 6 b) 5 c) 75 d) 10
The human eye has alens which has a

a) Soft portion at its centre b) Hard surface

¢) Varying refractive index d) Constant refractiveindex

A source of light emits a continuous stream of light energy which falls on a given area. Luminous intensity
is defined as

a) Luminous energy emitted by the source per second

b) Luminous flux emitted by source per unit solid angle

¢) Luminous flux falling per unit area of a given surface

d) Luminous flux coming per unit area of an illuminated surface

A prism of a certain angle deviation the red and blue rays by 8° and 12° respectively. Another prism of the
same angle deviates the red and blue rays by 10° and 14° respectively. The prisms are small angled and
made of different materials. The dispersive powers of the materials of the prisms are in the ratio

a)5:6 b)9: 11 c)6:5 d)11:9

A converging beam of rays is incident on a diverging lens. Having passed through the lens the rays
intersect at a point 15 cm from the lens on the opposite side. If the lens is removed the point where the
rays meet will move 5 c¢m closer to the lens. The focallength of the lens is

a) =30 cm b)5cm c) —10cm d) 20 cm

A person is suffering from myopic defect. He is able to see clear objects placed at 15 cm. What type and of
what focallength oflens he should use to see clearly the objectplaced 60 cm away

a) Concave lens of 20 cm focallength b) Convex lens of 20 cm focal length

¢) Concave lens of 12 cm focal length d) Convex lens of 12 ¢m focal length

A point objectOis placed in front of a glass rod having spherical end of radius of curvature 30cm. The
image would be formed at

]

Q Air Glass
| ————>»
15 cm 30 cm
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a) 30 cm left b) Infinity c) 1 cm to the right d) 18 cm to the left
For normal vision, whatis distance of object from eye?
a) 30 cm b) 25cm c) Infinite d) 40 cm

Three prisms of crown glass, each have angle of prism 9° and two prisms of flint glass are used to make
direct vision spectroscope. What will be the angle of flint glass prisms if u forflintis 1.60 and u for crown
glass is 1.53

a) 11.9° b) 16.0° c) 15.3° d)o.11°
When light enters water from the vacuum, then the wavelength of light
a) Decreases b) Increases ¢) Remain constant d) Becomes zero

A thin prism P; with angle 4° made from a glass of refractiveindex 1.54 is combined with another thin
prism P, made from glass of refractive index 1.72 to produce dispersion without deviation. The angle of
the prism P, is

a) 5.33° b) 4° c) 3° d) 2.6°

Which one of the following spherical lenses does not exhibit dispersion? The radii of curvature of the
surfaces of the lenses are as given in the diagrams
a) b) c) d)

Ry R R 0 R R R ©

Ri# R,

Focal length of a plane mirror is
a) Zero b) Infinite c) Very less d) Indefinite
A convex lens of focal length 10 cm and image formed by it, is at least distance of distinct vision then the
magnifying power is
a) 3.5 b) 2.5 c) 15 d) 1.4

A small plane mirror placed at the centre of a spherical screen of radius R. A beam of light is falling on the
mirror. Ifthe mirror makes n revolution per second, the speed of light on the screen after reflection from
the mirror will be

a) 4nnR b) 2nnR c) nR d) nR
2 4
On heating a liquid, the refractiveindex generally
a) Decreases
b) Increases or decreases depending on the rate of heating
c¢) Does not change
d) Increases
The spectrum obtained froma sodium vapour lamp is an example of
a) Absorption spectrum b) Emission spectrum c¢) Continuous spectrum d) Band spectrum
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
a)32m b) 20.8 m c) 91.5m d) 183 m
The wavelength of red light from He-Ne laser is 633nm in air but 474 nm in the aqueous humor inside the
eye ball. Then the speed of red light through the aqueous humor is
a)3 x 108ms—1 b) 1.34 x 108ms~1 c) 2.25 x 108ms—1 d) 2.5 x 108ms™1
The focallength of a simple convexlens used as a magnifier is 10 cm. For the image to be formed at a
distance of distinct vision (D = 25 cm), the object must be placed away fromthe lens at a distance of
a) 0.5cm b) 7.14 cm c) 7.20 cm d) 16.16 cm
A watch shows time as 3 : 25 when seen through a mirror, time appeared will be
a) 8:35 b)9: 35 c)7:35 d)8: 25
Iflight travels a distance x in t; sec in air and 10 x distance in t, in a medium, the critical angle of the

medium will be
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a) tan™! <t—1) b) sin~?! (t—l) c) sin?! (10t1) d) tan™! (&>
t, to t, t,
The wavelength of light in twoliquids ‘x’ and “y’ is 3500 A and 7000 A, then the critical angle of x relative
to y will be
a) 60° b) 45° c) 30° d) 15°
Brilliance of diamond is due to
a) Shape b) Cutting
c) Reflection d) Total internal reflection

A film projector magnifies a 100 cm? film strip on a screen. If the linear magnification is 4, the area of
magnified film on the screen is

a) 1600 cm? b) 400 cm? c) 800 cm? d) 200 cm?

Abeam of light composed of red and green rays is incident obliquely at a point on the face of a rectangular
glass slab. Whencoming out on the opposite parallel face, the red and green rays emerge from

a) Two points propagating in two different non-parallel directions

b) Two point propagating in two different parallel directions

c) One point propagating in two different directions

d) One point propagating in the same direction

Critical angle of light passing from glass of water is minimum for

a) Red colour b) Green colour c) Yellow colour d) Violet colour

When light emitted by a white hot solid is passed through a sodium flame, the spectrum of the emergent
light will show

a) The D; and D, bright yellow lines of sodium

b) Two dark lines in the yellow region

c) All colours from violet to red

d) No colours at all

An objectis approaching a plane mirror at 10 cms™1. A stationary observer sees the image. At what speed
will the image approach the stationary observer?

a) 10 cms™! b) 5cms™1 €) 20cms™1 d) 15cms™!

Alens is made of flint glass (refractive index = 1.5). When the lens is immersed in a liquid of refractive
index 1.25, the focal length

a) Increase by a factorof 1.25 b) Increases by a factor of 2.5

c) Increases by a factorof 1.2 d) Decreases by a factorof 1.2

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

a) 5 cm towards the lens b) 5 cm away fromthe lens

c) 10 cm towards the lens d) 10 cm away fromthe lens

For a colour of light the wavelength for air is 6000 A and in water the wavelength is 4500 A. Then the
speed of light in water will be

a) 5.0 x 10* m/s b) 2.25 X 108 m/s c) 4.0 X108 m/s d) Zero

The focallengths of convexlens for red and blue light are 100 cm and 96.8 cm respectively. The dispersive
power of material of lens is

a) 0.325 b) 0.0325 c) 0.98 d) 0.968

A thin prism of angle 15° made of glass of refractiveindex yu; = 1.5 is combined with another prism of
glass of refractiveindex p, = 1.75. The combination of the prisms produces dispersion withoutdeviation.
The angle of the second prism should be

a) 12° b) 5° c)7° d) 10°

The velocity of light in a medium is half its velocity in air. If ray of light emerges from such a medium into
air, the angle of incidence, at which it will be totally internally reflected, is

a) 15° b) 30° c) 45° d) 60°
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The refractive index and the permeability of a medium are respectively 1.5 and 5 X 10~ Hm~L The
relative permittivity of the medium is nearly

a) 25 b) 15 c) 81 d)6

Alight ray is incident by grazing one of the face of a prism and after refraction ray does not emerge out,
what should be the angle of prism while critical angle is C

a) Equalto 2C b) Less than 2C c) More than 2C d) None of the above
Abook can be read if it is placed at a distance of 50 cm from a source of 1 cd. At what distance should the
book placed if the source is of 16 c¢d?

a) 8m b) 4 m c)2m d)1m

When diameter of the aperture of the objective of an astronomical telescope is increased, its

a) Magnifying power is increased and resolving power is decreased

b) Magnifying power and resolving power both are increased

¢) Magnifying power remains the same but resolving poweris increased

d) Magnifying power and resolving power both are decreased

The index of refraction of diamond is 2.0, velocity of light in diamond in cm/s is approximately

a) 6 x 1010 b) 3.0 x 10%° c) 2 x 1010 d) 1.5 x 1010
Astigmatism (for a human eye) can be removed by using

a) Concave lens b) Convex lens ¢) Cylindrical lens d) Prismatic lens

A ray of light is incidenting normally on a plane mirror. The angle of reflection will be

a) 0° b) 90° c) Will notbereflected  d) None of the above

An astronaut is looking down on earth’s surface from a space shuttle at an altitude of 400 km. Assuming
that the astronaut’s pupil diameter is 5 mm and the wavelength of visible light is 500 nm. The astronaut
will be able to resolve linear object of the size of about

a) 0.5m b)5m c)50m d) 500 m

The power of the combination of a convexlens of focal length 50 cm and concavelens of focal length 40 cm
is

a)+1D b)-1D c) Zero d)-05D

Image is formed for the short sighted person at

a) Retina b) Before retina

¢) Behind the retina d) Image is not formed at all

The magnification produced by the objectivelens and the eye lens of a compound microscope are 25 and 6
respectively. The magnification of this microscope is

a) 25 b) 50 c) 150 d) 200

The path of a refracted ray of light in a prism is parallel to the base of the prism only when the

a) Light is of a particular wavelength b) Ray is incident normally at one face

¢) Ray undergoes minimum deviation d) Prism is made of a minimum deviation

Two lamps of luminous intensity of 8 Cd and 32 Cd respectively are lying at a distance of 1.2 m from each
other. Where should a screen be placed between two lamps such that its two faces are equally illuminated
due to two sources

a) 10 cm from8 Cd lamp b) 10 cm from 32 Cd lamp

¢) 40 cm from8 Cd lamp d) 40 cm from 32 Cd lamp

An objectis placed at a distance of 10 cm from a concave mirror of radius of curvature 0.6 m. Which of the

following statements is incorrect?

a) The image is formed at a distance for 15 cm from the mirror
b) The image formed is real

c) The image is 0.5 times the size of the object

d) The image is 1.5 times the size of the object
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Consider the situation shown in figure. Water (,uw = g) is filled in a beaker upto a height of 10 ¢cm. A plane

mirror fixed at a height of 5 cm from the surface of water. Distance of image from the mirror after
reflection fromit of an object O at the bottom of the beaker is

:’:5 cm

110cm

1_ ch
a)15¢cm b) 125 cm c)7.5cm d)10cm
A simple telescope, consisting of an objective of focal length 60 cm and a single eye lens of focal length

5 cm is focussed on a distant object is such a way that parallel rays come out from the eye lens. Ifthe
object subtends an angle 2° at the objective, the angular width of the image

a) 10° b) 24° c) 50° d) 1/6°
If aperture oflens is halved then image will be

a) No effecton size b) Intensity of image decreases

¢) Both (a) and (b) d) None of these

Missing lines in a continuous spectrum reveal

a) Defectsof the observing instrument

b) Absence of some elements in the light source

c) Presence in the light source of hot vapours of some elements

d) Presence of cool vapours of some elements around the light source

Alamp is hanging along the axis of a circular table of radius r. At what height should the lamp be placed

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

r r r r
a) > b) \/_Z c) 3 d) \[_§
A biconvex lens with equal radii curvature has refractive index 1.6 and focallength 10 cm. Its radius of
curvature will be
a)20cm b) 16 cm c)10cm d)12cm
The plane faces of two identical plano-convex lenses each having focal length of 40 cm 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
a) 80cm b) 40 cm c)20cm d) 162 cm
A convex lens made up of a material of refractive index p; is immersed in a medium of refractiveindex p,
as shown in the figure. The relation between ; and y, is

a) by < Hp b) g > pp Q) W = Wy d) i =12
Maximum lateral displacement of a ray of light incident on a slab of thickness t is

t t t d) ¢

hd b) = =
3 )3 2

A simple magnifying lens is used in such a way that an image is formed at 25 cm away from the eye.In
order to have 10 times magnification, the focal length of the lens should be
a)5cm b)2cm c) 25mm d) 0.1 mm
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704. A 4 cm thicklayer of water coversa 6 cm thick glass slab. A coinis placed at the bottom of the slab and is

705.

706.

707.

708.

709.

710.

711.

being observed from the air side along the normal to the surface. Find the apparent position of the coin
from

4 cm|hy Water
6 cm|hg GClass
S
Coin
a) 7.0 cm b) 8.0 cm c) 10 cm d)5cm
If uo be the relative permeability and K the dielectric constant of a medium, its refractive index is given by

1

1
a) T— b c) v UoK d K
)\/m ).UOKO ) VioKo ) oo

The focal lengths of the objective and of the eye-piece of a compound microscope are f and f,
respectively. If L is the tube length and D, the least distance of distinct vision, then its angular
magnification, when the image is formed at infinity, is

SO B3 3 BT 1S S I 03

A simple microscope consists of a concavelens of power —10D and a convexlens of power +20D in
contact. If the image is formed at infinity, then the magnifying power

CD =25 cmis

a) 2.5 b) 3.5 c) 2.0 d) 3.0

The wavelength of sodium light in air is 5890 A. The velocity of light in air is 3 X 108ms~1, The wavelength
oflight in a glass of refractiveindex 1.6 would be close to

a) 5890 A b) 3681 A c) 9424 A d) 15078 A

A plano-convex lens when silvered in the plane side behaves like a concave mirror of focal length 30cm.
However, when silvered on the convex side it behaves like a concave mirror of focal length 10 cm. Then
the refractive index of its material will be

a) 3.0 b) 2.0 c) 2.5 d) 1.5

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

a mirror. The apparent distance between these two will be
O

Py

P

)2uh b)Zh ) 2h d)h(1+1)

a — c)—— -

" 13 p—1 il

The refractive index of a material of a prism of angles 45° — 45° — 90° is 1.5. The path of the ray of light
incident normally on the hypotenuse side is shown in

a) A b) A

-

45° °
459 c B

GPLUS EDUCATION WEB: WWW.GPLUSEDUCATION.ORG PHONE NO: 8583042324 Page |62




712.

713.

714.

715.

716.

717.

718.

719.

720.

721.

Gplus Education

d) A

/é 45°> 45° 45
B C B C

How many images are formed by the lens shown, if an object is kept on its axis?

H1 Ha

a1l b) 2 c)3 d) 4

The bottom of a container filled with liquid appear slightly raised because of

a) Refraction b) Interference c) Diffraction d) Reflection

The magnifying power of a telescope is 9. When it is adjusted for parallel rays, the distance between the
objective and the eye-piece is found to be 20 cm. The focal lengths of the lenses are

a) 18cm, 2 cm b) 11 cm,9 cm c) 10cm, 10 cm d)15cm,5 cm

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 material B and C with thickness in the ratio 1 : 2. The refractiveindex C is 1.6. If
a monochromatic parallel beam passing through the slabs has the same number of waves inside both, the
refractiveindex of B is

f— t — k=t/3>te—2t/3—>
: i
—_— i A —_— — B C —_
/)- __________
a) 1.1 b) 1.2 c) 1.3 d) 1.4

Aray of light passes through an equilateral prism such that an angle of incidence is equal to the angle of
emergence and the latter is equal to %th the angle of prism. The angle of deviation is

a) 45° b) 39° c) 20° d) 30°

An experiment is performed to find the refractiveindex of glass using a travelling microscope. In this
experiment distance are measured by

a) Avernier scale provided on the microscope b) A standard laboratory scale

¢) A meter scale provided on the microscope d) A screw gauge provided on the microscope

Convex lens made up of glass (ug = 1.5) and radius of curvature Ris dipped into water. Its focal length
will be (Refractive index of water = 4/3)

a) 4R b) 2R &) R d)g

An objectis kept at a distance of 16 cm from a thin lens and the image formed is real. If the object is kept at
a distance of 6 cm from the same lens, the image formed is virtual. If the sizes of the images formed are
equal the focallength of the lens will be

a) 21cm b) 11 cm c) 15¢cm d) 17 cm

Angle of minimum deviation fora prism of refractive index 1.5 is equal to the angle of the prism. The angle
of the prism is (givencos41° — 24’ — 36" = 0.75)

a) 82°—49' — 12" b) 72° — 48" — 30" c) 41° —24' — 36" d) 31°—49' — 30"

The instrument used by doctors for endoscopy works on the principle of

a) Total internal reflection b) Reflection

c¢) Refraction d) None of the above
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722. Refractiveindex of glass is% and refractive index of water is g. Ifthe speed oflight in glass is 2.00 X

108 m/s, the speed in water will be
a) 2.67 X 108 m/s b) 2.25 x 108 m/s c) 1.78 x 108 m/s d) 1.50 x 108 m/s
723. Critical angle for light going from medium (i) to (ii) is 6. The speed of light in medium (i) is v then speed in
medium (ii) is
a) v(1 —cos®) b) v/ sin 6 c) v/ cos@ d) v(1 —sinB)
724. Monochromatic light of wavelength A, travelling in medium of refractive index n, enters a denser medium
of refractive index n,. The wavelength in the second medium is
4 (3 b (52) O A a) 4 (
725. In a compound microscope cross-wires are fixed at the point
a) Where the image is formed by the objective
b) Where the image is formed by the eye-piece
¢) Where the focal point of the objectivelies
d) Where the focal point of the eye-piece lies
726. Consider telecommunication through optical fibres. Which of the following statements is not true
a) Optical fibres may have homogeneous core with a suitable cladding
b) Optical fibres can be of graded refractive index
¢) Optical fibres are subject to electromagnetic interference from outside
d) Optical fibres have extremely low transmission loss
727. In the figure shown, foran angle of incidence 45°, at the top surface, what is the minimum refractive index
needed for total internal reflectionat vertical face

VZ+1 3 1
a) 2= b)ﬁ c)£ dvZ+1

728. Deviation of 5° is observed from a prism whose angle is small and whose refractiveindex is 1.5. The angle
of prism is
a) 7.5° b) 10° c) 5° d) 3.3°
729. A photograph of the moon was taken with telescope. Later on, it was found that a housefly was sitting on
the objective lens of the telescope. In photograph
a) The image of housefly will be reduced
b) There is a reduction in the intensity of the image
c¢) There is an increase in the intensity of the image
d) The image of the housefly will be enlarged
730. The graph between sine of angle of refraction (sin r) in medium 2 and sine of angle of incidence (sin i) in

. o 3
medium 1 indicates that (tan36° = Z)

sian

o ki2m10
sini —>
a) Total internal reflection can take place b) Total internal reflection cannot take place
¢) Any of (a) and (b) d) Data is incomplete
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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

2°
90°

a) 176° b) 4° c) 178° d) 2°

A person can see clearly only upto a distance of 25 cm. He wants to read a book placed at a distance of

50 cm. What kind of lens does he require for his spectacles and what must be its power

a) Concave, —1.0 D b) Convex, +1.5 D c) Concave, —2.0 D d) Convex, +2.0 D

When a plane mirror is rotated through an angle 8 then the reflected ray turns through the angle 26 then
the size of the image

a) Is doubled b) Is halved c) Remains the same d) Becomes infinite

Two media having speeds oflight 2 X 108 ms™ and 2.4 x 108ms~?, are separated by a plane surface. What
is the angle for a ray going from medium I to medium 11?7

a) sin~?! (g) b) sin~1 (%) ¢) sin™! (%) d) sin~? (%)

The ratio of angle of minimum deviation of a prism in air and when dipped in water will be (414 = 3/2
and gt = 4/3)

a) 1/8 b) 1/2 c) 3/4 d)1/4

A student measures the focallength of a convex lens by putting an objectpin at a distance ufrom the lens
and measuring the distance v of the image pin. The graph between uand v plotted by the student should
looklike

v (cm)

v (cm)
a) b)
o u (cm) (@] u (cm)
v (cm) v (cm)
c) d)
(0] u (cm) 0] u (cm)

Alight moves from denser to rarer medium. Which of the followingis correct?

a) Energy increases b) Frequency increases

c¢) Phase changes by 90° d) Velocity increases

If the apertaure of a telescope is decreased the resolving power will

a) Increase b) Decrease ¢) Remain same d) Zero

A wire mesh consisting of very small squares is viewed at a distance of 8 cm through a magnifying
converging lens of focal length 10cm, kept close to the eye. The magnification produced by the lens is

a)5 b) 8 c) 10 d) 20

Light travels with a speed of 2 X 108ms~!in crownglass of refractive index 1.5. Whatis the speed of light
in dense flint glass of refractiveindex 1.8?

a) 1.33 x 108ms~? b) 1.67 x 108 ms~? c) 2.0 x 108ms~1 d) 3.0 x 108 ms~1
Focal length of a converging lens in air is R. If it is dipped in water of refractive index 1.33, then its focal
length will be around (Refractive index of lens material is 1.5)
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a)R b) 2R c) 4R d)R/2
A given ray oflight suffers minimum deviation in an equilateral prism P.Additional prisms Q and of
identical shape and material are now added to P,as shown in the figure. The ray will suffer

Q
R
P
a) Same deviation b) Greater deviation
c¢) Total internal reflection d) No deviation
An electron microscopeis superior to an optical microscope in
a) Having better resolving power b) Being easy to handle
¢) Low cost d) Quickness of observation

If a thin prism of glass is dipped into water then minimum deviation (with respect to air) of light produced
3

by prism will be left ( altg =7 and 4u,, = g)

a) 1/2 b) 1/4 0)2 d)1/5

A diminished image of an object is to be obtained on a screen 1.0 m away from it. This can be achieved by
approximately placing

a) A convex mirror of suitable focal length b) A concave mirror of suitable focal length

¢) A convex lens of focal length less than 0.25 m d) A concavelens of suitable focal length

A symmetric double convexlens is cutin two equal parts by a plane perpendicular to the principle axis. If
the power of the original lens is 4D, the power of a cutlens will be

a) 2D b) 3D c) 4D d) 5D

A thin lens has focallength f; and its aperture has diameter d. It forms an image of intensity /. Now the
central part of the aperture upto diameter %is blocked by an opaque paper. The focal length and image

intensity will change to

a) %and% b)fandf—l c) %and% d)fand%

A combination of two thin lenses with focallengths f; and f, respectively forms an image of distant object
at distance 60 cm when lenses are in contact. The position of this image shift by 30 cm towards the
combination when two lenses are separated by 10 cm. The corresponding values of f; and f, are

a) 30cm,—60 cm b) 20cm,—30 cm c) 15¢cm,—20 cm d) 12cm,—15 cm

The angle of minimum deviation for a prism is 40° and the angle of the prism is 60°. The angle of incidence
in this position will be

a) 30° b) 60° c) 50° d) 100°
A plane mirror produces a magnification of
a) -1 b) +1 ) Zero d) Infinite

White light is incident on one of the refracting surfaces of a prism of angle 5°. If the refractive indices for
red and blue colours are 1.641 and 1.659 respectively, the angular separation between these two colours
when they emerge out of the prism is

a) 0.9° b) 0.09° c) 1.8° d) 1.2°

Diameter of a plano-convexlens is 6 cm and thickness at the centre is 3 mm. If the speed of light in the
material of the lens is 2 x 108m/s, the focal length of the lens is

a) 15cm b) 20 cm c)30cm d) 10 cm

Two plane mirrors are perpendicular to each other. A ray after suffering reflection from the two mirrors
will be

a) Perpendicular to the original ray b) Parallel to the original ray

c) Parallel to the first mirror d) At 45° to the original ray
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An optical fibre consists of core of y; surrounded by a cladding of 1, < p;. Abeam oflight enters form air
at an angle a with axis of fibre. The highest a for which ray can be travelled through fibre is

a) cos™* [uf — i b) sin™* |uf — 3 Q) tan™? [u} — 413 d) sec™ |uf — 3

The angel of prism is 5° and its refractive indices forred and violet colours are 1.5 and 1.6 respectively.
The angular dispersion produced by the prism is

a) 7.75° b) 5° c) 0.5° d) 0.17°

A ray of light strikes a plane mirror M at an angle of 45° as shown in the figure. After reflection, the ray

passes through a prism of refractiveindex 1.5 whose apex angle is 4°. The total angle through which the
ray is deviated is

a) 90° b) 91° c) 92° d) 93°

Wavelength of light used in an optical instrument are A; = 4000 A and A, = 50004, then ratio of their
respective resolving powers (corresponding to A; and A,) is

a) 16: 25 b)9:1 c)4:5 d)5:4

An equiconvexlens of glass of focallength 0.1 metre is cut along a plane perpendicular to principal axis
into two equal parts. The ratio of focallength of new lenses formed is

a)l:1 b)1:2 c)2:1 d)Z:%

The focallengths of the objective and eye lenses of a telescope are respectively 200 cm and 5 cm. The
minimum magnifying power of the telescope will be

a) —40 b) —48 c) —60 d) —100

The time required for making a print a distance of 0.25 m from a 60 Wlamp is 5 s. If the distance is
increased to 40 cm, the time required in second to make a similar print is

a) 3.1 b) 8 c)12.8 d) 16

An opera glass (Gallilean telescope) measures 9 cm from the objective to the eyepiece. The focal length of
the objective is 15 c¢m. Its magnifying power is

a) 2.5 b) 2/5 c)5/3 d) 0.4

A point source of 3000 lumen is located at the center of a cube of side length 2m. The flux through one side
is

a) 500 lumen b) 600 lumen ¢) 750 lumen d) 1500 lumen

A convex mirror is used to formthe image of an object. Then which of the following statements is wrong
a) The image lies between the pole and the focus

b) The image is diminished in size

¢) The image is erect

d) The image is real

The light ray is incidence at angle of 60° on a prism of angle 45°. When the light ray falls on the other
surface at 90°, the refractiveindex of the material of prism p and the angle of deviation § are given by

3
a) u=2,6 =30° b)u =156 =15° c)uz\g@:%o d)u=\£,5=15°
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765. The spectrum of an oil flame is an example for
a) Line emission spectrum b) Continuous emission spectrum
¢) Line absorption spectrum d) Band emission spectrum

766. Three right angled prisms of refractiveindices n,n, and nj are fixed together using an optical glue as
shown in figure. If a ray passes through the prisms without suffering any deviation, then

a)n; =Ny =ns b)ny; =n, #ny c)1+n, =n,+n; d)1+n5=n?=n3
767. The radius of curvature for a convex lens is 40 ¢m, for each surface. Its refractive index is 1.5. The focal
length will be
a) 40 cm b) 20 cm c) 80 cm d) 30 cm
768. A white screen illuminated by green and red light appears to be
a) Green b) Red c) Yellow d) White

769. A terrestrial telescope is made by introducing an erecting lens of focal length f between the objective and

eye piece lenses of an astronomical telescope. This causes the length of the telescope tube to increase by
an amount equal to

a) f b) 2f c) 3f d) 4f
770. The critical angle fora medium is 60°. The refractiveindex of the medium is
2 V2 V3
a) = b) = c) V3 d =
) 73 ) 3 ) V3 ) >

771. The magnifying power of telescope is high if
a) Both objective and eye-piece have short focal length
b) Both objective and eye-piece have long focal length
¢) The objective has a long focal length and the eye piece has a short focal length
d) The objective has a short focal length and the eye piece has a long focal length
772. Under which of the following conditions will a convex mirror of focallength f produce an image that is
erect, diminished and virtual
a) Onlywhen 2f >u > f b) Only whenu = f
c) Onlywhenu < f d) Always
773. Pick the correct statement from the following
a) Primary rainbow is a virtual image and secondary rainbow is a real image
b) Primary rainbow is a real image and secondary rainbow is a virtual image
c) Both primary and secondary rainbows are virtual images
d) Both primary and secondary rainbows are real images
774. Abeam of light propagating in medium A withindex of refractionn (4) passes across an interface into
medium B with index of refraction n(B). The angle of incidence is greater than the angle of refraction;
v(4) and v(B) denote the speed of light in A and B. Then which of the followingis true

a) v(4) > v(B) and n(4) > n(B) b) v(4) > v(B) and n(4) < n(B)
c) v(4) < v(B) and n(4) > n(B) d) v(A) < v(B) and n(4) < n(B)
775. Solar spectrum is an example for
a) Band absorption spectrum b) Line absorption spectrum
¢) Line emission spectrum d) Continuous emission spectrum
776. When monochromatic red right is used instead of blue light in a convex lens, its focal length will
a) Does not depend on colour of light b) Increase
¢) Decrease d) Remain same
777. Speed of light is maximum in
a) Water b) Air c) Glass d) Diamond
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In a grease spot photometer, light froma lamp with dirty chimney is exactly balanced by a point source
distance 10 cm from the grease spot. On clearing the dirty chimney, the point source is moved 2 cm to
obtain a balance again. Then the percentage of light absorbed by the dirty chimney is nearly

a) 64% b) 36% c) 44% d) 56%

The objectivelens of a compound microscope produces magnification of 10. In order to get an overall
magnification of 100 when image is formed at 25 cm fromthe eye, the focal length of the eye lens should

be
25
a)4cm b) 10 cm ) ?cm d)9cm

When white light passes through a glass prism, one gets spectrum on the other side of the prism. In the
emergent beam, the ray whichis deviating least is

or
Deviation by a prism is lowest for
a) Violet ray b) Green ray c) Red ray d) Yellow ray

The ratio of thickness of plates of two transparent mediums A and B is 6 : 4. Iflight takes equal time in
passing through them, then refractive index of B with respect to A will be
a) 1.4 b) 1.5 c) 1.75 d) 1.33
The sky would appear red instead of blue if
a) Atmospheric particles scatter blue light more than red light
b) Atmospheric particles scatter all colours equally
¢) Atmospheric particles scatted red light more than the blue light
d) The sun was much hotter
Ifthe refractive index of a material of equilateral prism is /3, then angle of minimum deviation of the
prism is
a) 30° b) 45° c) 60° d) 75°
An astronomical telescope has a magnifying power 10, the focallength of the eye-pieceis 20 cm. The focal
length of the objectiveis
1 L ¢) 200 cm d) 2cm

- i E
a)zoocm )Zcm

Aboat has green light of wavelength A = 500 nm on the mast. What wavelength would be measured and
what colour would be observed for this light as seen by a diver submerged in water by the side of the
boat?

. 4
Given,n,, = T

a) Green of wavelength 376 nm b) Red of wavelength 665 nm

c) Green of wavelength 500 nm d) Blue of wavelength 376 nm

A substance is behaving as convex lens in air and concavein water, then its refractive index is
a) Smaller than air b) Greater than both air and water

¢) Greater than air but less than water d) Almost equal to water

Two thin lenses when in contact, produce a combination of power +10 D. When they are 0.25 m apart, the
power reduces to +6D. The focallengths of the lenses (in m) are

a) 0.125 and 0.5 b) 0.125 and 0.125 c) 0.5 and 0.75 d) 0.125 and 0.75

The graph between u and v fora convexmirror is

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
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figure. The maximum number of times the ray undergoes reflection (including the first one) before it
emerges outis

| 2fam |
O.ZTm }i/
1 .
a) 28 b) 30 ¢) 32 d) 34

Aball is dropped from a height of 20m above the surface of water in a lake. The refractive index of water
isg. A fish inside the lake, in the line of fall of the ball, is looking at the ball. At an instant, when the ball is

12.8 m above the water surface, the fish sees the speed of ball as

a) 9ms~? b) 12 ms™1 c) 16 ms™1 d) 21.33 ms~1
The no. of wavelengths in the visible spectrum
a) 4000 b) 6000 c) 2000 d) Infinite

A 60 watt bulb is hung over the center of a table 4 m X 4 m at height of 3 m. The ratio of the intensities of
illumination at a point on the centre of the edge and on the corner of the table is

a) (17/13)3/2 b) 2/1 c) 17/13 d) 5/4

[f the space between the lenses in the lens combination shows were filled with water, what would happen
to the focal length and power of the lens combination?

Focal Length Power
a) Decreased b) Decreased c) Increased d) Increased
Increased Unchanged Unchanged Decreased
Alamp is hanging 1 m above the centre of a circulartable of diameter 1m. The ratio of illuminaces at the
centre and the edge is

3

2) X b) (E)Z 0 a2
2 3 3 5

The spectrum obtained froman electric lamp or red hot heater is

a) Line spectrum b) Band spectrum

¢) Absorption spectrum d) Continuous spectrum

The separation between the screen and a plane mirror is 2r. An isotopic point source of light is placed
exactly mid way between the mirror and the screen. Assume that mirror reflects 100% of incident light.
Then the ratio of illuminance on the screen withand without the mirror is

a) 10:1 b) 2:1 c) 10:9 d) 9:1
The minimum distance between the objectand its real image for concave mirror is
a)f b) 2f c) 4f d) Zero

In human eye the focussing is done by

a) To and fro movement of eye lens

b) To and fro movement of the retina

¢) Change in the convexity of the lens surface

d) Change the refractiveindex of the eye fluids

When the length of a microscope tube increases, its magnifying power

a) Decreases b) Increases

¢) Does not change d) May decrease or increase
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An object 15 cm high is placed 10 cm fromthe optical centre of a thin lens. Its image is formed 25 cm from
the optical centre on the same side of the lens as the object. The height of the image is

a) 25cm b) 0.2 cm c) 16.7 cm d) 37.5 cm

For a convex lens the distance of the objectis taken on X, axis and the distance of the image is taken on'Y -
axis, the nature of the graph so obtained is

a) Straight line b) Circle c) Parabola d) Hyperbola
Avirtual image larger than the object can be obtained by
a) Concave mirror b) Convex mirror c) Plane mirror d) Concave lens

A glass lens is placed in a medium in whichit is found to behave like a glass plate. Refractive index of the
medium will be

a) Greater than the refractiveindex of glass

b) Smaller than the refractive index of glass

c) Equal to refractive index of glass

d) No case will be possible from above

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

a)8cm b) 16 cm

c) Between8 cmand 16 cm d) Less than 8 cm

An object 1cm tall is placed 4 cm infront of a mirror. In order to produce an upright image of 3 cm height
one needs a

a) Convex mirror of radius of curvature 12 cm

b) Concave mirror of radius of curvature 12 cm

¢) Concave mirror of radius of curvature 4 cm

d) Plane mirror of height 12 cm

When the convergent nature of a convex lens will be less as compared with air

a) In water b) In oil ) Inboth (a) and (b) d) None of these

A person can see objects clearly only upto a maximum distance of 50 cm. His eye defect, nature of the
correctivelens and its focallength are respectively

a) Myopia, concave, 50 cm b) Myopia, convex, 50 cm

¢) Hypermetropia, concave, 50 cm d) Catract, convex, 50 cm

A convex lens makes a real image 4 cmlong on a screen. When the lens is shifted to a new position without
disturbing the object, we again get a real image on the screen which is 16 cm tall. The length of the object
must be

a)1/4cm b)8cm c)12cm d) 20 cm

Two beams of red and violet coloursare made to pass separately through a prism (angle of the prism

is 60°).In the position of minimum deviation, the angle of refraction will be

a) 30° for both the colours b) Greater forthe violetcolour
¢) Greater forthe red colour Equal but not 30° forboth the
d) colours

A beam of monochromatic blue light of wavelength 4200 A in air travels in water of refractive index 4/3.
Its wavelength in water will be

a) 4200 A b) 5800 A c) 4150 A d) 3150 A

What is the ratio of luminous intensity of two sources, which produce shadows of equal intensities at
distance 25 cm and 50 cm from the photometer screen?

a) 1:4 b) 4:1 c) 1:2 d) 2:1

In Huygen’s eyepiece

a) The cross wires are outside the eyepiece

b) Condition forachromatism is satisfied
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¢) Condition for minimum spherical aberration is not satisfied

d) The image formed by the objective is a virtual image

Blue colour of sea water is due to

a) Interference of sunlight reflected from the water surface

b) Scattering of sunlight by the water molecules

¢) Image of sky in water

d) Refraction of sunlight

The refractive index of the material of a double convexlens is 1.5 and its focal length is 5 cm. If the radii of
curvature are equal, the value of the radius of curvature (in cm) is

a) 5.0 b) 6.5 c) 8.0 d) 9.5

Light from sodium lamp is passed through cold sodium vapours, the spectrum of transmitted light consists
of

a) Aline at 5890 A b) Aline at 5896 A c) Sodium doubletlines d) No spectral features
Given figures show the arrangements of two lenses, The radii of curvature of all the curved surfaces are
same. The ratio of the equivalent focal length of combinations P, Q and R is

(P (%) B)

a)1:1:1 b)1:1:-1 c)2:1:1 d)2:1:2
In the given figure, what is the angle of prism?
C
a\
A B
a) A b) B c)C d)D

An eye specialist prescribes spectacles having a combination of convex lens of focal length 40 cm in
contactwith a concavelens of focallength 25 cm. The power of this lens combination in dioptres is

a) +1.5 b) —1.5 c) +6.67 d) —6.67
For which of the following colour, the magnifying power of a microscope will be maximum
a) White colour b) Red colour c) Violet colour d) Yellow colour

A point objects is placed at the centre of a glass sphere of radius 6 cm and refractive index 1.5. The
distance of the virtual image fromthe surface of the sphere is

a) 2cm b) 4 cm c) 6cm d) 12cm

A boy stands straight infront of a mirror at a distance of 30cm away from it. He sees his erect image whose
height is 1/5t of his real height. The mirror he is using is

a) Plane mirror b) Convex mirror c) Concave mirror d) Plano-convex mirror

A point object O is placed on the principal axis of a convex lens of focallength 20 cm at a distance of 40 cm
to the left of it. The diameter of the lens is 10 cm. Ifthe eye is placed 60 cm to the right of thelens ata
distance h below the principal axis, then the maximum value of h to see the image will be

a) o0 b)5cm c)25cm d) 10 cm

A person cannot see distinctly at the distance less than one metre. Calculate the power of the lens that he
should use to read a bookat a distance of 25 cm
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a)+3.0D b) +0.125 D c)-3.0D d) +4.0D
Near and far points of human eye are
a) 25 cm and infinite b) 50 cm and 100 cm ¢) 25cmand 50 cm d) Ocmand 25cm

Two mirrors at an angle 68 produce 5 images of a point. The number of images produced when 6 is
decreased to 30° is

a)9 b) 10 c) 11 d) 12
Alens of focal power 0.5 D is

a) A convexlens of focallength 0.5m b) A concavelens of focallength 0.5m
c) A convex lens of focal length 2m d) A concavelens of focallength 2 m

The power of two convexlenses A and B are 8 dioptres and 4 dioptres respectively. If they are to be used
as a simple microscope, the magnification of

a) B will be greater than A b) A will be greater than B

¢) The information is incomplete d) None of the above

A glass slab (u = 1.5) of thickness 6 mis placed over a paper. What is the shift in the shift in the letters?
a)4cm b) 2cm c)lcm d) None of the above

When light rays from the sun fall on a convex lens along a direction parallel to its axis

a) Focal length for all colours is the same

b) Focal length for violet colouris the shortest

c) Focal length for yellow colouris the longest

d) Focal length red colouris the shortest

Beams of red, green and violetlight are falling on the refracting face of a prism, all at the same angle of
incidence, if their angles of deviation are 6;, 6, and 65 respectively, then

a)b, =6, =65 b) 6 <6, <65 c) 6 >0, >0 d) 6, >6, >0

Two plane mirrors are inclined to each other such that a ray of light incident on the first mirror and
parallel to the second is reflected from the second mirror parallel to the first mirror. The angel between
the two mirrors is

a) 30° b) 45° c) 60° d) 75°

Twolenses have focal lengths f; and f, and their dispersive powers are w; and w, respectively. They will
together froman achromatic combination if

a) wifi = wzf; b) wif; + wafi =0 witfi=wtf; dw —fi=w—f

Alens (focallength 50 cm) forms the image of a distant object which subtends an angle of 1 milliradian at
the lens. What is the size of the image

a) 5mm b) 1mm c) 0.5mm d) 0.1mm

At sun rise or sunset, the sun looks more red than at mid-day because

a) The sun is hottest at these times b) Ofthe scattering of light

c) Ofthe effectofrefraction d) Ofthe effectof diffraction

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

a)n>v2 b)n=1 cn=11 dn=13

A ray of light suffers minimum deviation when incident at 60° prism of refractive indexv/2.The angle of
incidence is

a) sin—1(0.8) b) 60° c) 45° d) 30°

The focal length of objective and eyelens of an astronomical telescope are respectively 2 m and 5 cm. Final
image is format at (1) least distance of distinct vision (2) infinity. Magnifying powers in two cases will be
a) —48,—40 b) —40, 48 c) —40, +48 d) —48 4+ 40

Dispersion of light is due to

a) Wavelength b) Intensity of light c) Density of medium d) None of these
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Light takes 8 min 20 s to reach from sun on the earth. If the whole atmosphere is filled with water, the
light will take the time (1, = 4/3)

a) 8min20 s b) 8 min c) 6minlls d) 11miné6s

Velocity of light in glass whose refractive index withrespect to air is 1.5 is 2 X 108 m/s and in certain
liquid the velocity oflight found tobe 2.5 x 108 m/s. The refractive index of the liquid with respect to air
is

a) 0.64 b) 0.80 c) 1.20 d) 1.44
Magnifying power of a simple microscope is (when final image is formed at D = 25 cmfrom eye)
D D f D
a) = b)1+— A1+= d1-—
)7 )1+7 )1+5 )1-7

The apparent depth of water in cylindrical water tank of diameter 2R c¢m is reducing at the rate of

x cm/minute when water is being drained out at a constant rate. The amount of water drained in c. c. per
minute is (n; = refractiveindex of air, n, = refractive index of water)

a) xm R? ny /n, b)xm R®n,/ny c) 2w Rny/n, d)mR?x

A prism of angle 30° is silvered at one side. A ray of light incident at an angle 45° is reflected back from the
silvered surface. The refractiveindex is

a) V2 b) 2v/2 ) V3 d) 5v3

The distance between an objectand the screen is 100 cm. A lens produces an image on the screen when
placed at either of the position 40 cm apart. The power of the lens is

a) = 3 dioptres b) = 5 dioptres c) = 7 dioptres d) = 9 dioptres

A man with defective eyes cannot see distinctly object at the distance more than 60 cm from his eyes. The
power of the lens to be used will be

1
a) +60D b) —60 D c) —1.66 D d) 166 D

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

at the surface of the sphere. The refractive index of the sphere is
3 5 c) 2 5

a) 5 b) = d) 5

In the adjoining diagram, a wavefront AB, moving in air is incident on a plane glass surface XY Its position

CD after refraction through a glass slab is shown also along with the normal drawn at A and D. The

refractiveindex of glass with respect to air (u = 1) willbe equal to

2) s.in 60 s.in 9, . si.n ¢’ d) AB

sin @' sin ¢ sin 0 CcD
Adiver at a depth of 12m in water(u = g) sees the sky in a cone of semivertical angle

4 4

a) sin™! (5) b) tan~?! (g) c) sin~?! (%) d) 90°
The plane surface of a plano-convexlens of focallength f is silvered. It will behave as
a) Plane mirror b) Convex mirror of focal length 2 f
c¢) Concave mirror of focallength g d) None of the above
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850. A large glass slab (u = g) of thickness 8 cm is placed overa point source of light on a plane surface. Itis

seen that light emerges out of the top surface of the slab from a circular area of radius R cm. What is the
value of R?
a) 6cm b) 7 cm c) 8cm d) 9 cm
851. The focallength of an equi-convex lens is greater than the radius of curvature of any of the surfaces. Then
the refractive index of the material of the lens is
a) Greater than zero but less than 1.5 b) Greater than 1.5 but less than 2.0
¢) Greater than 2.0 but less than 2.5 d) Greater than 2.5 but less than 2.0
852. The frequency of a light ray is 6 X 101*Hz. Its frequency when it propagates in a medium of refractive
index 1.5, will be
a) 1.67 x 10'*Hz b) 9.10 x 10 Hz c) 6 X 10*Hz d) 4 x 10*Hz
853. Which of the following is not due to total internal reflection
a) Brilliance of diamond
b) Working of optical fibre
c) Difference between apparent and real depth ofa pond
d) Mirage on hot summer days
854. The diameter of objective of a telescope is 1 m. its resolving limit for the light of wavelength 4538 A, will
be
a) 554 x 1077 rad b) 2.54 x 10~*rad €) 6.54 x 1077 rad d) None of the above
855. Shown in the figure here is a convergent lens placed inside a cell filled with a liquid. The lens has focal
length + 20 cm when in air and its material has refractiveindex 1.50. If the liquid has refractive index

1.60, the focal length of the system is
| Liquid

a) +80cm b) —80cm c) —24cm d) =100 cm
856. While light is incident on the interface of glass and air as shown in the figure. If green light is just totally
internally reflected then the emerging ray in air contains

a) Yellow, orange, red b) Violet,indigo,blue
c¢) All colours d) All colours except green

857. For compound microscope f, = 1 cm, f, = 2.5 cm. An objectis placed at distance 1.2 cm from object lens.
What should be length of microscope for normal adjustment?
a) 8.5cm b) 8.3 cm c) 6.5cm d) 6.3cm

858. An achromatic prism is made by combining two prisms P; (4, = 1.523, u,, = 1.515) and P, (i, =
1.666, u, = 1.650); where u represents the refractive index. If the angle of the prism P; is 10°, then the
angle of the prism P, will be

a) 5° b) 7.8° c) 10.6° d) 20°

859. In a movie hall, the distance between the projectorand the screen is increased by 1% illuminates on the
screen is
a) Increased by 1% b) Decreased by 1% ¢) Increased by 2% d) Decreased by 2%
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Two points, separated by a distance of 0.1 mm, can just be inspected on a microscope when light of
wavelength 6000 A is used. If the light of wavelength 48004 is used, the limit of resolution is

a) 0.8 mm b) 0.08 mm c) 0.1 mm d) 0.04 mm

Iftwo +5 D, lenses are mounted at some distance apart, the equivalent power will alwaysbe negative, if
the distance is

a) Greater than 40 cm b) Equal to 10 cm c) Equalto 10 cm d) Less than 10 cm
Two thin lenses have a combined power of + 9D. When they are separated by a distance of 20 cm, their
equivalent power becomes + 2?7 D. Their individual powers (in dioptre) are

a) 4,5 b) 3,6 c) 2,7 d)1,8

Following figure shows the multiple reflections of a light ray along a glass corridor where the walls are
either parallel or perpendicular to one another. If the angle of incidence 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° b) 30°,60°,30°, 60° c) 30°,60°,60°, 30° d) 60°,60°,60°, 60°

Aray is incident at an angle of incidence i on one surface of a prism of small angle A and emerges normally
from the opposite surface. If the refractiveindex of the material of the prism is y, the angle of incidence i is
nearly equal to

a) A/u b) A/2u ¢) uA d) A /2

The sun (diameter d) subtends an angle 0 radian at the pole of a concave mirror of focallength f. The
diameter of the image of sun formed by mirror is

20/ b) f Q201 = f

A glass hemisphere of radius 0.04 m and R.!. of the material 1.6 is placed centrally overa cross mark on a
paper (i) with the flatface; (ii) with the curved face in contact with the paper. In each case the cross mark
is viewed directly fromabove. The position of the images will be

a) (i) 0.04 m from the flatface; (ii) 0.025 m from the flat face

b) (i) At the same position of the cross mark; (ii) 0.025 m below the flat face

c) (i) 0.025 m from the flatface; (ii) 0.04 m from the flat face

d) For both (i) and (ii) 0.025 m from the highest point of the hemisphere

A plano convexlens fits exactly into a plano concavelens. Their plane surfaces are parallel to each other. If
the lenses are made of different materials of refractive indices y; and p, and R is the radius of curvature of
the curved surface of the lenses, then focal length of the combination is

R R 2R

-t R _ e
2( + 12) b) m 2 (M —H2) 9 (M2 — 1)

A point objectis placed at a distance of 30 cm froma convexmirror ofa focallength 30 cm. The image will
form at

a) Infinity b) Pole

¢) 15 cm behind the mirror d) No image will be formed

A person wears glasses of power —2.0 D. The defect of the eye and the far point of the person without the
glasses will be

a) Nearsighted, 50 cm b) Farsighted, 50 cm c) Nearsighted, 250 cm  d) Astigmatism, 50 cm
On which of the following does the magnifying power of a telescope depends

a) The focallength of the objective only

a)
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b) The diameter of aperture of the objective only
c) The focallength of the objective and that of the eye piece
d) The diameter of aperture of the objective and that of the eye piece

The wavelength of emission line spectrum and absorption line spectrum of a substance are related as
a) Absorption has larger value b) Absorption has smaller value
¢) They are equal d) No relation

A ray of light is incident on the surface of separation of a medium at an angle 45° and is refracted in the
medium at an angle 30°. What will be the velocity of light in the medium

a) 1.96 x 108 m/s b) 2.12 x 108 m/s c) 3.18 x 108 m/s d) 3.33 x 188 m/s

An achromatic prism is made by crown glass prism (4, = 19°) and flint glass prism (4 = 6°).1f ‘u,, =
1.5 and F u,, = 1.66, then resultant deviation forred coloured ray will be

a) 1.04° b) 5° c) 0.96° d) 13.5°

Two plane mirrors are inclined at an angle®. It is found that a ray incident on one mirror at any angle is
rendered parallel to itself after reflection from both the mirrors. The value of 6 is

a) 30° b) 60° c) 90° d) 120°

Two plano-concavelenses (1 and 2) of glass of refractiveindex 1.5 have radii of curvature 25 cm and 20
cm. They are placed in contact with their curved surfaces towards each other and the space between them

is filled withliquid of refractive indexi;. Then the combination is

a) Convex of focallength 70 cm b) Concave of focallength 70 cm

¢) Concave of focallength 66.6 cm d) Convex of focallength 66.6 cm

What will be the height of the image when an object of 2mm is placed at a distance 20 cm in front of the
axis of a convex mirror of radius of curvature40 cm?

a) 20 mm b) 10 mm c) 6 mm d) 1 mm

When a ray of light enters a glass slab from air

a) Its wavelength decreases

b) Its wavelength increases

c) Its frequency increases

d) Neither its wavelength nor its frequency changes

A camera objective has an aperture diameter d. If the aperture is reduced to diameter d/2, the exposure
time under identical conditions of light should be made

a) V2 fold b) 2 fold ¢) 22 fold d) 4 fold

A satisfactory photographic print is obtained when the exposure time is 10 s at a distance of 2 m froma 60
cd lamp. The time of exposure required for the same quality print at a distance of 4 m froma 120 cd lamp
is

a)5s b)10s c)15s d)20s
Lux is equal to
a) 1lumen/m? b) 1 lumen/cm? c) 1 candela/m?* d) 1 candela/cm?

Rising and setting sun appears to be reddish because

a) Diffraction sends red rays to earth at these times

b) Scattering due to dust particles and air molecules are responsible
¢) Refraction is responsible

d) Polarization is responsible
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Two parallel light rays are incident at one surface of a prism of refractiveindex 1.5 as shown in figure. The
angle between the emergent rays is nearly

a) 19° b) 37° c) 45° d) 49°

When white light enters a prism, it gets split into its constituent colours. This is due to

a) High density of prism material

b) Because p is different for different A

¢) Diffraction of light

d) Velocity changes for different frequencies

Aray of light is incident normally on one of the face of a prism of angle 30° and refractive index /2. The
angle of deviation will be

a) 26° b) 0° c) 23° d) 15°

Refractiveindex of air is 1.0003. The correctthickness of air column which will have one more wavelength
of yellow light (6000 A) than in the same thickness in vacuum is

a) 2mm b)2cm c)2m d) 2 km

Aray of light travelling inside a rectangular glass block of refractive index /2 is incident on the glass-air
surface at an angle of incidence of 45°. The refractive index of air is 1. Under these conditions the ray

a) Will emerge into the air without any deviation

b) Will be reflected back into the glass

c) Will be absorbed

d) Will emerge into the air with angle of refraction equal to 90°

The band spectra (characteristic of molecular species) is due to emission of radiation

a) Gaseous state b) Liquid state c) Solid state d) All of three states

In a thin spherical fish bowl of radius 10 ¢m filled with water of refractive index 4/3 there is a small fish at

a) 5.2cm b) 7.2 cm c)42cm d)3.2cm
The intensity of direct sunlight on a surface normal to the rays is I,. What is the intensity of direct sunlight
on a surface, whose normal makes an angle of 60° with the rays of the sun
3 I
a) Io b) I, (g) c 5" d) 21,

The focallength of an objective of a telescope is 3 metre and diameter 15 ¢m. Assuming fora normal eye,
the diameter of the pupil is 3 mm for its complete use, the focallength of eye piece must be

a)6cm b) 6.3cm c) 20cm d) 60 cm

A glass slab of thickness 3 cm and refractiveindex 3/2 of placed on ink mark on a piece of paper. For a
person looking at the mark at a distance 5.0 cm above it, the distance of the mark will appear to be
a)3.0cm b) 4.0 cm c) 45cm d)5.0cm

Arod of glass (1 = 1.5) and of square cross section is bent into the shape shown in the figure. A parallel
beam oflight falls on the plane flat surface 4 as shown in the figure. If d is the width of a side and R is the
radius of circulararc then for what maximum value of % light entering the glass slab through surface A

emerges fromthe glass through B
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a) 1.5 b) 0.5 c) 13 d) None of these
Aray of light falls on a transparent glass slab withrefractive index (relative to air) of 1.62. The angle of
incidence for which the reflected and refracted rays are mutually perpendicular is

a) tan~1(1.62) b) sin"1(1.62) c) cos™1(1.62) d) None of these
When a ray of light is incident normally on a surface, then

a) Total internal reflection takes place b) It passes undeviated

¢) Itundergoes dispersion d) It gets absorbed by the surface

The fine powder of a coloured glass is seen as

a) Coloured b) White

¢) That of the glass colour d) Black

The image of a small electric bulb fixed on the wall of aroom is to be obtained on the opposite wall4 m
away by means of a large convexlens. The maximum possible focallength of the lens required for this
purpose will be

a) 0.5m b) 1.0 m c) 1.5m d)2.0m

A convex lens A of focallength 20 cm and a concavelens B of focallength 56 cm are kept along the same
axis with the distance d between them. If a parallel beam of light falling on A leaves B as a parallel beam,
then distances d in cm will be

a) 25 b) 36 c) 30 d) 50

If the focallength of the lens is 20 cm, whatis the distance of the image from the lens in the following
figure?

12 cm

a) 5.5cm b) 7.5 cm c) 12.0 cm d) 20.0 cm

When a ray of light is incident normally on one refracting surface of an equilateral prism (Refractive index
of the material of the prism = 1.5)

a) Emerging ray is deviated by 30°

b) Emerging ray is deviated by 45°

¢) Emerging ray just grazes the second refracting surface

d) The ray undergoes total internal reflection at the second refracting surface

A parallel beam of light is incident on a converging lens parallel to its principal axis. As one moves away
from the lens on the other side of the principal axis, the intensity of light

a) First decreases and then increases b) Continuously increases

¢) Continuously decreases d) First increases and then decreases

The diameter of the eye-ball of a normal eye is about 2.5 cm. The power of the eye lens varies from
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a)2Dto10D b)40D to32 D c)9Dto8D d)44D to40 D
A transparent plastic bag filled with air forms a concavelens. Now, if this bag is completely immersed in
water, then it behaves as

a) Divergent lens b) Convergent lens c) Equilateral prism d) Rectangular slab
The focallength of a convexmirror is 20 cm its radius of curvature will be
a) 10cm b) 20 cm c)30cm d) 40 cm

With a concave mirror, an object is placed at a distance x; from the principal focus, on the principal axis.
The image is formed at a distance x, fromthe principal focus. The focal length of the mirror is

X1+ x X
a) X1Xy b) % c) \/x:l d) v/ x1%2

A point objectis placed on the axis of the concave mirror at a distance of 60 cm from the focal point of the
mirror. Its image is formed at the point of object, then focal length of the mirror is

a)15¢cm b) 30 cm c) 60cm d) 120 cm

In Ramsden eyepiece, the two planoconvex lenses each of focallength fare separated by a distance 12 cm.
The equivalent focallength (in cm) of the eyepiece is

a) 10.5 b) 12.0 c) 13.5 d) 15.5

A combination of two thin convexlenses of focallength 0.3 m and 0.1 m will have minimum spherical and
chromatic aberrations if the distance between them is

a) 0.1m b) 0.2 m c) 0.3m d) 0.4m

From a spherical mirror, the graph of 1/v versus 1/u is

1 1 1 1
o % 0 % o L—l, 10) %

An electric bulb illuminates a plane surface. The intensity of illumination on the surface at a point 2 m
away from the bulb 5 X 10~* phot (lumen cm~?2). 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 (candle power) is

a) 40 x 1074 b) 40 c) 4043 d) 20

The radius of the convex surface of plano-convexlens is 20 cm and the refractive index of the material of
the lens is 1.5. The focallength ofthe lens is

a) 30 cm b) 50 cm c)20cm d) 40 cm
A man is suffering from colour blindness for green colour. To remove this defect, he should use goggles of
a) Green colourglasses  b) Red colourglasses c) Smoky colourglasses d) none ofthe above

A concavemirror of focallength f (in air) is immersed in water (u = 4/3). The focallength of the mirror
in water will be

4 3 7
a) f b)3f )3f a3 f
Alight ray is incident perpendicular to one face ofa 90° prism and is totally internally reflected at the
glass-air interface. If the angle of reflectionis 45°, we conclude that the refractive index n

R
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a)n<% b)n>+2 C)n>% dn<v2

A double convexthin lens made of refractiveindex 1.6 has radii of curvature 15 cm each. The focal length
of this lens when immersed in a fluid of refractiveindex 1.63, is

a) 25cm b) 125 cm c) 250 cm d) -407.5 cm

If the angle of prism is 60° and the angle of minimum deviation is 40°, the angle of refraction will be

a) 30° b) 60° c) 100° d) 120°

Dispersion can take place for

a) Transverse waves only but not for longitudinal waves

b) Longitudinal waves only but not for transverse waves

c) Both transverse and longitudinal waves

d) Neither transverse nor longitudinal

A diver inside water (n = 1.33) should see the sun set at an angle of

a) 60° b) 90° c) 0° d) 49°

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

a) 0.4 cm away from the mirror b) 0.4 cm towards the mirror

¢) 0.8 cm away from the mirror d) 0.8 cm towards the mirror

Velocity of light in a medium is 1.5 x 108m/s. Its refractive index will be

a) 8 b) 6 c) 4 d) 2

In an experiment to find the focallength of a concave mirror a graph is drawn between the magnitudes of
u and v. The graph looks like

N Vs S N

Colour of the sky is blue due to
a) Scattering of light b) Total internal reflection
c) Total emission d) None of the above

Abucket contains some transparent liquid and its depth is 40 cm. On looking from above, the bottom
appears to be raised up by 8 cm. The refractive index of the liquid is

a) 5/4 b) 5 c) 4/5 d) 8/5

A fish rising vertically up towards the surface of water with speed 3 ms~! observes a bird diving vertically
down towards it with speed 9 ms~™. The actual velocity of bird is

a) 45ms™1 b) 5.ms™1 c) 3.0ms™1 d)3.4ms™1

A small piece of wire bent into an L shape withupright and horizontal portions of equal lengths, is placed
with the horizontal portion along the axis of the concave mirror whose radius of curvature is 10 cm. If the
bend is 20 cm fromthe pole of the mirror, then the ratio of the lengths of the images of the upright and
horizontal portions of the wireis

a)l:2 b)3:1 c)1:3 d2:1

The distance between an objectand a divergent lens is m times the focallength of the lens. The linear
magnification produced by the lens is

GPLUS EDUCATION WEB: WWW.GPLUSEDUCATION.ORG PHONE NO: 8583042324 Page |81




926.

927.

928.

929.

930.

931.

932.

933.

934.

935.

936.

937.

938.

Gplus Education

1
m+1
A car is fitted with a convexmirror of focal length 20 cm. A second car 2 m broad and 1.6 m height is 6 cm
away from the first car. The position of the second caras seen in the mirror or the first car is
a) 19.35 cm b) 17.45 cm c) 21.48 cm d) 15.49 cm
How should people wearing spectacles work with a microscope

a)m b) 1/m cjgm+1 d)

a) They cannot use the microscope at all

b) They should keep on wearing their spectacles

c) They should take off spectacles

d) (b) and (c) is both way

The minimum distance between an object and its real image formed by a convexlens is

a)l5f b)2f c)25f d)4f

A prism having refractiveindex 1.414 and refractive angle 30°has one of the refracting surfaces silvered. A
beam of light incident on the other refracting surface will retrace its path, if the angle of incidence is

a) 45° b) 60° c) 30° d) 0°

Abiconvex lens of focallength fforms a circularimage of radius rof sun in focal plane. Then which option
is correct?

a)mrio f

b) mr? o« f2

c) Iflower half part is covered by black sheet, then area of the image is equal to r? / 2

d) If fis doubled, intensity will increase

A ray of light passes through an equilateral prism such that the angle of incidence is equal to the angle of
emergence and the latter is equal to %the angle of prism. The angle of deviation is

a) 25° b) 30° c) 45° d) 35°

The light reflected by a plane mirror may form a real image

a) Ifthe rays incident on the mirror are diverging

b) If the rays incident on the mirror are converging

c) Ifthe objectis placed very close to the mirror

d) Under no circumstances

Avirtual image twice as long as the object is formed by a convex lens when the object is 10 cm away from
it. A real image twice as long as the object will be formed when it is placed at a distance.....from the length
a) 40 cm b) 30 cm c) 20cm d) 15cm

A telescope consists of two thin lenses of focal lengths 0.3 m and 3 cm respectively. It is focused on moon
which subtends on angle of 0.5° at the objective. Then, the angle subtended at the eye by the final image
will be

a) 5° b) 0.25° c) 0.5° d) 0.35°

The refractive index of a material of a planoconcavelens is 5/3, the radius of curvature is 0.3 m. The focal
length of the lens in air is

a) -0.45m b) -0.6m c) -0.75m d) -1.0m
The minimum temperature of a body at which it emits light is
a) 1200°C b) 1000°C c) 500°C d) 200°C

The refracting angle of a prism is Aand the refractiveindex of the material of the prism is cot(4/2).The
angle of minimum deviation of the prism is

Tt T
a) m+ 24 b) m— 24 c)§+A d)E_A

If tube length of astronomical telescope is 105 ¢m and magnifying power is 20 for normal setting, calculate
the focal length of objective
a) 100 cm b) 10 cm c) 20cm d) 25cm
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An objectis placed at a distance 20 cm from the pole of a convex mirror of focal length 20 cm. The image is
produced at

a) 13.3 cm b) 20 cm c) 25cm d) 10 cm

Athin lens of glass (1 = 1.5) of focallength +10 cm is immersed in water (i = 1.33).The new focal
length is

a) 20cm b) 40 cm c) 48 cm d) 12cm

A beam of light consisting of red, green and blue colours is incident on a right-angled prism ABC.The
refractiveindices of the material of the prism forthe abovered, green and blue wavelengths are 1.39, 1.44
and 1.47 respectively. The colour/colourstransmitted through the face AC of the prism will be

45°
B C

a) Red only b) Red and green c) All the three d) None of these

When the power of eye lens increases, the defect of vision is produced. The defect is knownas

a) Shortsightedness b) Longsightedness c¢) Colourblindness d) None of the above
When an objectis kept at a distance of 30 cm from a concave mirror, the image is formed at a distance of
10 cm. If the object is moved with a speed of 9 ms~1, the speed withwhich images moved is

a) 0.1 ms™1 b) 1ms~? c) 3ms~? d)9ms~1

Wavelength of given light waves in air and in a medium are 6000 A and 4000 A respectively. The critical
angle is

) sin () b) sin* () ) tan~t (3) e (3)

A candle is placed before a thick plane mirror. When looked obliquely in the mirror, a number of images
are seen fromthe surfaces of the plane mirror. Then

a) first image is brightest b) second image is brightest

c) third image is brightest d) all images beyond second are brightest
Atelescope using light having wavelength 5000 A and using lenses of focal 2.5 and 30 cm. If the diameter
of the aperture of the objectiveis 10 cm, then the resolving limit and magnifying power of the telescope is
respectively

a) 6.1 x 10~ %rad and 12 b) 5.0 X 10~°rad and 12

c) 6.1 x 10~ °rad and 8.3 x 1072 d) 5.0 X 10~®rad and 8.3 x 1072

Alight ray of 5895A wavelength travelling in vacuum enters a medium of refractiveindex 1.5. The speed of
light in the medium is

a)3 x10%8ms~? b) 2 x10% ms—! €) 1.5 x108 ms~? d)6x 10® ms™?

Aray of light is incident at 60° on one face of a prism which has angle 30°. The angle between the
emergent ray and incident ray is 30°. What is the angle between the ray and the face from whichits
emerg?

a) 0° b) 30° c) 60° d) 90°

A convex lens is immersed in a liquid, whose refractiveindex is equal to the refractiveindex of the
material of the lens. Then its focal length will

a) Decrease b) Become zero c) Become infinite d) Increase
Dispersive power depends upon
a) The shape of prism b) Material of prism c) Angle of prism d) Height of the prism

When a plane electromagnetic wave enters a glass slab, then which of the following will not change?
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a) Wavelength b) Frequency c) Speed d) Amplitude
An objectmoving at a speed of 5 m/s towards a concave mirror of focallength f = 1 mis ata distance of 9
m. The average speed of the image is

1 1 5 4

Z b) — 2 d) —
a) 5m/s )IOm/S c) 9m/s )10m/s
The graph between the lateral magnification (m) produced by a lens and the distance of the image (v) is
given by

)| 2 9 | V|
N I N

The size of the image of an object, which is at infinity, as formed by a convexlens of focallength 30 cm is 2
cm. Ifa concavelens of focallength 20 cm is placed between the convexlens and the image at a distance of
26 cm from the convexlens, calculate the new size of the image

a) 1.25cm b) 2.5cm c) 1.05 cm d) 2 cm
The focallength (f) of a spherical (concave or convex) mirror of radius of curvature R is
R
a) 0 b) R c) @) R d) 2R
In a compound microscope the objective of f, and eyepiece of f, are placed at distance L such that L equals
a) fotfe b) fo — fe
c¢) Much greater than f, or f, d) Much less than f, or f,

A container is filled with water(u = 1.33) up to a height of 33.25 cm. A concave mirror is placed 15 cm
above the water level and the image of an object placed at the bottom is formed 25 cm below the water

level. The focallength of the mirror is
—

-7 ™
15cm E
125 cm
3325cm
a) 10 cm b) 15 cm c) 20 cm d) 25cm

Aray of light falls on a transparent glass slab of refractiveindex 1.62.1f the reflected ray and the refracted
ray are mutually perpendicular, the angle of incidence is

1 1
a) tan~1(1.62) b) tan~1 (1—62> ¢) tan~1(1.33) d) tan-1 (1_33)

Monochromatic light of wavelength 589 nm is incident fromair on a water surface. The refractiveindex of
water is 1.33. The wavelength of the refracted light is

a) 589 nm b) 443 nm c) 333 nm d) 221 nm

Aray of light travels froman optically denser to rarer medium. The critical angle forthe two media is C.
The maximum possible deviation of the ray will be

a) (5-¢) b) 2C Q) m—2C dn—C
2
The refractive index of a certain glass is 1.5 for light whose wavelength in vacuum is 6000 A. The

wavelength of this light when it passes through glass is

a) 4000 A b) 6000 A c) 9000 A d) 15000 A
The length of the tube of a microscope is 10 cm. The focal lengths of the objectiveand eye lenses are
0.5 cm and 1.0 cm. The magnifying power of the microscopeis about
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a)5 b) 23
Identify the wrong description of the below figures

c) 166 d) 500
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g | N W |
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a) 1represents far-sightedness
¢) 3 represents far-sightedness

b) 2 correction for short-sightedness
d) 4 correction for far-sightedness

964. Light is incident froma medium X at an angle of incidence i and is refracted into a medium Y at angle of
refraction r. The graph sin i versus sin r is shown in figure. Which of the following conclusions would fit
the situation?

1. Speed of light in medium Y is /3 times that in medium X
2. Speed of light in medium Y is 1/+/3 times that in medium X
3. Total internal reflection will occur abovea certain i value
0.2
s r
30° sini
0 02 04
a) 2and 3 b) 1and 3 c) 2 only d) 3 only

965. A diver in a swimming pool wants to signal his distress to a person lying on the edge of the pool by flashing
his water proof flash light
a) He must direct the beam vertically upwards
b) He has to direct the beam horizontally
c) He has to direct the beam at an angle to the vertical which is slightly less than the critical angle of

incidence for total internal reflection
d) He has to direction the beam at an angle to the vertical whichis slightly more than the critical angle of
incidence for the total internal reflection

966. For the myopic eye, the defect cured by
a) Convex lens b) Concave lens c) Cylindrical lens d) Toriclens

967. Figure given below shows a beam of light converging at point P. When a concavelens of focallength 16 cm
is introduced in the path of the beam at a place O shown by dotted line such that OP becomes the axis of
the lens, the beam converges at a distance x from the lens. The value x will be value to
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a)12cm b) 24 cm c)36cm d) 48 cm

The aperture of the objectivelens of a telescope is made large so as to

a) Increase the resolving power of the telescope

b) Increase the magnifying power of the telescope

¢) To focuson distant objects

d) Make image aberrationless

The plano-convex lens of focal length 20 cm and 30 cmare placed together to form a double convexlens.
The final focal length will be

a) 12cm b) 60 cm c) 20cm d) 30 cm

A fish in water (refractiveindex n) looks at a bird vertically above in the air.If y is the height of the bird
and x is the depth of the fish from the surface, then the distance of the bird as estimated by the fish is

1 1 1
a)x+y(1—;) b) x + ny C)x+y(1+;) d)y+x<1—z)
Four lenses are made from the same type of glass. The radius of curvature of each faceis given below.
What will have the greatest positive power

a) 10 cm convexand 15 cm concave b) 5 ¢m convexand 10 cm concave

c) 15 cm convexand plane d) 20 cm convexand 30 cm concave

Which source is associated with a line emission spectrum

a) Electric fire b) Neon street sign ¢) Red trafficlight d) Sun

Alens forms a virtual image 4 cm away from it when an object is placed 10 cm away from it. The lens is a....
lens of focal length..

a) Concave, 6.67 cm b) Concave, 2.86 cm

c) Convex, 2.86 cm d) May be concaveor convex, 6.67 cm

Total flux produced by a source of 1 cd is

a) 1/4r b) 8w ) 4n d)1/8m

A person using a lens as a simple microscope sees an

a) Inverted virtual image b) Inverted real magnified image

¢) Upright virtual image d) Upright real magnified image

Myopia is due to

a) Elongation of eye ball b) Irregular change in focallength

c¢) Shortening of eye ball d) Older age

Absolute refractiveindices of glass and water are %and g. The ratio of velocity oflight in glass and water
will be

a)4:3 b)8:7 c)8:9 d)3:4

If ;u;jrepresents refractiveindex when a light ray goes from medium i to medium j, then the product

2l X 3lz X 4i13 is equal to

1
a) 3l b) 3H2 c) T d) 4u

Which of the following is not a correct statement

a) The wavelength of red light is greater than the wavelength of green light

b) The wavelength of blue light is smaller than the wavelength of orange light

c) The frequency of green light is greater than the frequency of blue light

d) The frequency of violetlight is greater than the frequency of blue light

Aray of light travelling from glass to air (refractive index of glass=1.5). The angle of incidence is 50°.The
deviation of the ray is
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a) 0° b) 80°

sin 50°
15 ] @) sin”* [
981. Two point sources A and B of luminous intensities 1 cdand 16 cd respectively are placed 100 cmapart. A

grease spot screen is placed between the two sources. For the grease spot to become indistinguishable
from both the sides, it should be placed at
a) 80 cm from 16 cdlamp and 20 cm from 1 cd b) 20 cm from the 16 cd and 80 cm from 1 cd

c) ‘}Sﬂ cm from 16 cd and 1;)—0 cm from 1 cd d) 13& cm from 16 cd and 4;;0 cmfrom1cd

sin 50°] .
5

€) 50° —sin~1 [

982. There is an equiconvex glass lens with radius of each faceas R and 4u, = 3/2 and ,u,, = 4/3.If there is
water in object space and air in image space, then the focallength is
a) 2R b) R c) 3R/2 d) R?

983. The sun makes 0.5° angle of earth surface. Its image is made by convexlens of 50 cm focal length. The
diameter of the image will be

a) 5mm b) 4.36 mm c) 7mm d) None of these
984. Which mirror is to be used to obtain a parallel beam of light froma small lamp?

a) Plane mirror b) Convex mirror c) Concave mirror d) Any one of these
985. A object is placed at a distance of f/2 from a convexlens of focal length f. The image will be

a) At one of the foci, virtual and double its size b) Is greater than 1.5 but less than 2.0

c) At 2f virtual and erect d) None of the above

986. In a pond of water, a flame is held 2 m above the surface of water. A fish is at depth of 4 m from water

surface. Refractiveindex of water isg. The apparent height of the flame fromthe eyes of fish is

8 20
a) 5.5m b) 6 m C)gm d)?m

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

8 2 2 8
a)sin92§ b)sin62§ c)sine:\%§ d)§<sin9<§

988. A water drop in air refractes the light ray is

989. 60° prism hasp = /2. Angle of incidence for minimum deviation is

a) 45° b) 30° c) 60° d) 90°
990. The distance travelled by light in glass (refractiveindex = 1.5) in a nanosecond will be
a)45cm b) 40 cm c)30cm d) 20 cm

991. To an observer on the earth the starts appear to twinkle. This can be ascribed to
a) The factthat stars do not emit light continuously
b) Frequent absorption of star light by their own atmosphere
¢) Frequent absorption of star light by the earth’s atmosphere
d) The refractiveindex fluctuations in the earth’s atmosphere
992. The phenomenon utilised in an optical fibre is
a) Refraction b) Interference
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c¢) Polarization d) Total internal reflection

The focallength of the objectiveand eye-piece of a telescope are respectively 100 cm and 2 cm. The moon
subtends an angle of 0.5° at the eye. If it is looked through the telescope, the angle subtended by the
moon’s image will be

a) 100° b) 50° c) 25° d) 10°

Focal length of objective and eyepiece of telescope are 200 cm and 4 cm respectively. What is length of
telescope for normal adjustment?

a) 196 cm b) 204 cm c) 250 cm d) 225 cm
‘Mirage’ is a phenomenon due to

a) Reflection oflight b) Refraction of light

c) Total internal reflection of light d) Diffraction of light

P is a point on the axis of a convex mirror. The image of P formed by the mirror, coincideswith P. A
rectangular glass slab of thickness t and refractiveindex p is now introduced between P and the mirror.
For the image of P to coincide with P again, the mirror must be moves

a) Towards P by (u— 1)t b) Away from P by (u — 1)t

c) Towards Pby t (1 - ﬁ) d) Away from P by t (1 - ﬁ)

An objectplaced 10 cm in frontof alens has an image 20 cm behind the lens. What is the power of the lens
(in dioptres)

a) 1.5 b) 3.0 c) —15.0 d) +15.0

The light takes in travelling a distance of 500 m in water. Given that p for wateris 4/3 and the velocity of
light in vacuum is 3 X 10'° cms~?. Calculate equivalent optical path

a) 566.64 m b) 666.64 m c) 586.45 m d) 576.64 m

Two similar plano-convex lenses are combined together in three different waysas shown in the adjoining
figure. The ratio of the focal lengths in three cases will be

Ul

a)2:2:1 b)1:1:1 c)1:2:2 d2:1:1
An equiconvexlens is cut into two halves along (i) X0X' and (ii) YOY' as shown in the figure. Let f, f', f"
be the focallengths of the complete lens, of each half in case (i), and of each half in case (ii), respectively.

Choose the correct statement fromthe following

a) f'=2f f"'=f b)f' = f.f" =f Of =2ff"=2f  Af =ff"=2f
Abiconvex lens of focallength 15 cmis in front of a plane mirror. The distance between the lens and the
mirror is 10 cm. A small objectis kept at a distance of 30 cm from the lens. The final image is

a) Virtual and at a distance of 16 cm from the mirror

b) Real and at a distance of 16 cm fromthe mirror

¢) Virtual and at a distance of 20 cm from the mirror

d) None of the above

Alamp rated at 100 cd hangs over the middle of a round table with diameter 3 m at a height of 2 m. Itis
replaced by a lamp of 25 cd and the distance to the table is changed so that theillumination at the centre of
the table remains as before. The illumination at edge of the table becomes X times the original. Then X is
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a) 1/3 b) 16/27 c)1/4 d)1/9

A plano-convex lens has a thickness of 4 cm. When placed on a horizontal table, with the curved surface in
contact with it, the apparent depth of the bottom most point of the lens is found to be 3 cm. Ifthe lens is
inverted such that the plane face is in contact with the table, the apparent depth of the centre of the plane
faceis found to be 25/8 cm. Find the focal length of the lens. Assume thickness to be negligible

a) 85cm b) 59 cm c) 75cm d) 7.5cm

The focal lengths for violet, green and red light rays are fy, f; and fz respectively. Which of the following is
the true relationship

a) fr<fec <fv b) fv < fe <fr A fe<fr<fv d) fo <fv </fr

If I; and I, be the size of the images respectively for the two positions oflens in the displacement method,
then the size of the object is given by

a) L/l b) I X I )V X1, d) VI./1

Resolving power of a microscope depends upon

a) Wavelength of light used, directly b) Wavelength of light used, inversely

c) Frequency of light used d) Focal length of objective

Three glass prisms A, B and C of same refractive index are placed in contact with each other as shown in
figure, with no air gap between the prisms. Monochromatic ray of light OP passes through the prism
assembly and emerges as QR. The conditions of minimum deviation is satisfied in the prisms

\

q
0 a™

a)Aand C b) Band C

c) Aand B d) In all prisms A, B and C

Figure shows a mixture of blue, green and red coloured rays incident normally on a right angled prism.
The critical angles of the material of the prism forred, green and blue are 46°,44° and 43° respectively.
The arrangement will separate

43°

B =

44°
G o
46°

R—P

] 45°

a) Red colour from blue and green b) Blue colour from red and green

c) Green colour from red and blue d) All the three colours

In Gallilean telescope, if the powers of an objective and eye lens are respectively +1.25 D and —20 D, then
for relaxed vision, the length and magnification will be

a) 21.25 cmand 16 b) 75 cm and 20 c) 75cmand 16 d) 8.5 cmand 21.25

To remove myopia (short sightedness) alens of power 0.66 D is required. The distance point of the eye is
approximately

a) 100 cm b) 150 cm c) 50 cm d) 25cm

An astronomical telescope has a large aperture to

a) Reduce spherical aberration b) Have high resolution
¢) Increase span of observation d) Have low dispersion
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An objectis immersed in a fluid. In order that the objectbecomes invisible, it should

a) Behave as a perfect reflector

b) Absorb all light falling on it

¢) Have refractiveindex one

d) Have refractiveindex exactly matching with that of the surrounding fluid

A ray of light travels froma medium of refractive index p to air. Its angle of incidence in the medium is i,
measured fromthe normal to the boundary, and its angle of deviation is §.§ is plotted against i which of
the following best represents the resulting curve

a) TSz b) 162 C) T 8
) 5

d)
L sl
[

1

1
1 1
1 1
1 51 1
1
1
1

&1 3

(0] 7T (0] ) — o i /2
i—>/2 i—7[>/ 0 w2 I —

A hypermetropic person has to use alens of power +5 D to normalize his vision. The near point of the
hypermetropic eye is
a)lm b) 1.5m c) 0.5m d) 0.66 m

Alight source is located at P; as shown in the figure. All sides of the polygonare equal. The intensity of
illumination at P, is [5. What will be the intensity of illumination at P;

I 3
b) 2 SR OREM
Correct exposure for a photographic print is 10 seconds at a distance of one metre from a point source of
20 candela. For an equal fogging of the print placed at a distance of 2 m from a 16 candela source, the
necessary time for exposure is

a) 100 s b) 25s c)50s d)75s

A spherical mirror forms an image of magnification 3. The object distance, if focal length of mirror is 24
cm, may be

a) 32cm, 24 cm b) 32 cm, 16 cm c) 32 cmonly d) 16 cm only

Which of the following ray diagram show physically possible refraction

(i) (ii) (iii)
a) () b) (ii) c) (iii) d) None of these
When light travels from glass to air, the incident angle is 8; and the refracted angle is 6,. The true relation
is
a)0; =6, b) 6, <6, c)6; >6, d) Not predictable
To increase both the resolving power and magnifying power of a telescope

a) Both the focallength and aperture of the objective has to be increased
b) To focallength of the objective has to be increased
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¢) The aperture of the objective has to be increased
d) The wavelength of light has to be decreased
102 Afocallength of a thin biconvexlens is 20 cm. When an object is moved from a distance of 25cm in front

1. ofit to 50cm, the magnification of its image changes from msto msyThe ration % is
50

a) 6 b) 7 c)8 d)9
102 Abeam of parallel rays is brought to focusby a plano-convex lens. A then concavelens of the same focal
2. length isjoined to the first lens. The effect of this is

a) The focus shifts to infinity

b) The focal point shifts towards the lens by a small distance

c¢) The focal point shifts away from the lens by a small distance

d) The focus remains undisturbed
102 The critical angle of a medium with respect to air is 45°. The refractive index of that medium will be

a) 1.72 b) 1.414 ) 212 d) 1.5
102 For a given lens, the magnification was found to be twice as large as when the objectwas 0.15 m distant
4. fromitas when the distance was 0.2 m. The focal length of the lens is

a) 1.5m b) 0.20 m c) 0.10 m d) 0.05 m
102 Optical fibres are related with
5.
a) Communication b) Light c) Computer d) None of these

102 When a convergentbeam of light is incident on a plane mirror, the image formed is

a) upright and real b) upright and virtual
¢) inverted and virtual d) inverted and real
102 An astronomical telescope has objective and eye-piece lenses of powers 0.5 D and 20 D respectively. What
7. will be its magnifying power?
a) 30 b) 10 c) 40 d) 20
102 A person’s near pointis 50 cm and his far point is 3 m. Power of the lenses he requires for
8. (i) reading and
(ii) for seeing distant stars are
a) —2D and 0.33D b) 2D and —0.33 D c)—2Dand 3D d)2Dand -3D
102 A convex mirror of radius of curvature 1.6 m has an object placed at a distance of 1 m from it. The image is
9. formed at a distance of
a) 8/13 min front of the mirror b) 8/13 m behind the mirror
¢) 4/9 min front of the mirror d) 4/9 m behind the mirror
103 A spherical surface of radius of curvature R separates air (refractive index 1.0) from glass (refractive
0. 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 line PQ cuts the surface at a point 0, and PO = 0Q. The distance PO is equal to
a)5R b) 3R c) 2R d)1.5R
103 A point source of light is placed 4 m below the surface of water of refractiveindex 5/3. The minimum
1. diameter of a disc, which should be placed over the source, on the surface of water to cut-offall light
coming out of water
a) Infinite b) 6 m c)4m d) 3m
103 Relative difference of focal lengths of objective and eye lens in the microscope and telescope is given as

a) Itis equal in both b) It is more in telescope
¢) Itis more in microscope d) It may be more in any one
103 A person is suffering from the defect astigmatism. Its main reason is

3.
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a) Distance of the eye lens from retina is increased
b) Distance of the eye lens from retina is decreased
¢) The cornea is not spherical

d) Power of accommodation of the eye is decreased

An infinitely long rod lies along the axis of concave mirror of focallength f. The near end of the rod is ata
distance x > f from the mirror. Then the length of the image of the rod is
2 2 2
2L m L S 0L
x+f x x—f x—f

The magnification of the image when an object is placed at a distance x from the principle focus of a mirror
offocal length fis

x
)7 b)1+L ol )1-L

x x X

An object2.4 m in front of a lens forms a sharp image on a film 12 cm behind the lens. A glass plate 1cm
thick, of refractiveindex 1.50 is interposed between lens and film with its plane faces parallel to film. At
what distance (fromlens) should object shifted to be in sharp focuson film
a) 7.2m b) 2.4m c) 32m d) 5.6m
For a prism of refractiveindex 1.732, the angle of minimum deviation is equal to the angle of prism. Then
the angle of the prism is
a) 50° b) 60° c) 70° d) None of these
The plane faces of two identical plano-convex lenses each having a focallength of 50 cm are placed against
each other to form a usual biconvex lens. The distance from this lens combination at which an object must
be placed to obtain a real, inverted image which has the same size as the objectis
a) 50 cm b) 25 cm ¢) 100 cm d) 40 cm
In absorption spectrum of Na the missing wavelength (s) are

a) 589 nm b) 589.6 nm c) Both d) None of these

In fog, photographs of the objects taken with infrared radiations are more clear than those obtained
during visible light because

a) I — R radiation has lesser wavelength than visible radiation

b) Scattering of I — R light is more than visible light

¢) The intensity of I — R light from the object is less

d) Scattering of I — R light is less than visible light

If the red light is replaced by blue light illuminating objectin a microscope the resolving power of the
microscope

a) Decreases b) Increases c) Gets halved d) Remains unchanged
A fish at a depth of 12 cm in water is viewed by an observer on the bank of a lake. To what height the
image of the fish is raised?

(Refractiveindex of like water=4/3)

a)9cm b) 12 cm c) 3.8cm d)3cm

Focal length of a convex lens will be maximum for

a) Blue light b) Yellow light c) Green light d) Red light
The relation between n; and n, if the behavior of light ray is as shown in the figure

ny

Lens

an,>ny b)ny > n, c)ng >n, d)n, =n,
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104 Ifeq and pq are respectively, the electric permittivity and the magnetic permeability of free space, € and p
5. the corresponding quantities in a medium, the refractiveindex of the medium is

£ ue &
2) 1% b) 0 Hoéo d) Hito
Hoéo Moo ue €&

104 Aray of light incident normally on an isosceles right angled prism travels as shown in the figure. The least
6. value of the refractive index of the prism must be
A

90°

5]

c
a) V2 b) V3 c) 1.5 d) 2.0

104 Twobeams of red and violet coloursare made to pass separately through a prism of A = 60°.In the

7. minimum deviation position, the angle of refraction inside the prism will be

a) Greater for red colour b) Equal but not 30°for both the colours
¢) Greater forviolet colour d) 30°for both the colours
104 A defective eye cannot see close objects clearly because their image is formed
8.
a) Onthe eyelens b) Between eye lens and retina
¢) On the retina d) Beyond retina

104 The critical angle between an equilateral prism and air is 45°. Ifthe incident ray is perpendicular to the
9. refractive surface, then
a) After deviation it will emerge from the second refracting surface
b) It is totally reflected on the second surface and emerges out perpendicularly fromthird surface in air
¢) Itis totally reflected from the second and third refracting surfaces and finally emerges out fromthe first
surface
d) Itis totally reflected from all the three sides of prism and never emerges out
105 An objectis placed asymmetrically between two plane mirrors inclined at an angle of 72°. The number of
0. images formedis

a)5 b) 4 c) 2 d) Infinite
105 A monochromatic light is passed through a prism........... colours shows minimum deviation
1.

a) Red b) Violet c) Yellow d) Green
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