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Part - A (Physics)

91.

Ans:

92.

Ans:

Ans:

Ans:

95.

A battery consists of a vairable number n of identical
cells (having internal resistance r each) which are
connected in series. The terminals of the battery are
short-circuited and the current | is measured. Which of
the graphs show the correct relationships between |
andn?
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A carbonresistor of (45 +4.7) kQ istobemarked with

ringsof different coloursfor itsidentification. The colour
code sequence will be

(1) Yelow- Violet - Orange- Silver

(2) Yedlow- Green-Violet- Gold

(3) Violet- Yellow- Orange- Gole

(4) Green- Orange- Violet - Gold

[1]

A set of negual resistorsof value R each are conntected
in seriesto a battery of emf E and internal reistance R.
The current drawn is |. Now, the n resistors are
connected in parallel to the same battery. Then the

current drawn from battery becomes 10 |. The value of
nis

@ 1 @2
(3 10 @9
[3]

Anemwaveispropagating in amediumwith avelocity
V = Vi -The instantaneous oscillating electric field of
this em wave is along + y axis. Then the direction of
oscillating magnetic field of the em wave will be along
(1) +zdirection (2) -y direction

(3) —z direction

[1]

(4) —x direction

The magnetic potenital energy stored in a certain
inductor is25 mJ. when thecurrent in theindustor is 60
mA. Thisinductor isinductance.

Ans:

96.

Ans:

97.

Ans:

98.

Ans:

99.

Ans:

(1) 138.88H (2) 1.389H
(3) 0138 (4) 13.89H
[4]

Therefractiveindex of thematerial of aprisimis /2 an

theangle of the prismis30°. One of the two refracting
surfacesof the prismismadeamirror inwards., by silver
coating. A beam of monochromatic light entering the
prismfrom other facewill retraceits path (after reflection
from the silvered surface) if its angle of incidence on
theprismis

(1) 45° (23
(3) 60 (4) zero
[1]

Anobjectisplaced at adistance of 40 cmfromaconcave
morror of focal length 15 cm. If the object isdisplaced
through a distance of 20 cm twards the mirror, the
displacement of theimagewill

(2) 36 cmaway fromthemirror
(2) 30 cmtowardsthemirror
(3) 30 cmaway fromthemirror

(4) 36 cmtowardsthemirror

[1]

An electron of massmwith aninitial velocity V =V0f
(V, >0) eneters an electric field E=—-E, (E, =

constant>0) att=0.If | , isitsde-Brogliewavelength
initially, then itsde-Broglie wavelength at timetti is

@ | {H%t) @1t
e

&) (1+ &, t) @1,

[3]

When thelight of frequency 2v, (where v, isthreshold
frequency), isincident on a metal plate, the maximum
velocity of electronsemitted is v, .Whenthefrequency
of the incident radiation is increased to 5v,, the
maximum velocity of electrons emitted from the same
plateis v, . Theratioof v, to v, is

1 1:4 24:1
1:2 @2:1
[3]
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The ratio of kinetic energy to the total energy of an
electron in a Bohr orbit of the hydrogen atom, is

@1:-1 @2:-1
3 1:1 @1:-2
[1]

For a ratioactive material, haf-line is 10 minutes. If
initially there are 600 number of nuclei, the time taken
(inminutes) for the disintegration of 450 nuclei is

1) 10 2 D
2 4 15
[3]

Unpolarised light isincident from air on aplane surface
of amateria of refractiveindex M. Ataparticlular angle
of incidencei. Itisfound that thereflected and refracted
raysare perpendicular to each other. Which fo following
options is correct for this situation?

(1) Reflected light is polarised with its electric vector
perpendicular to the plane of incidence

(1
(2)|=Sn (r—nj

(3) Reflected light is polarised with its electric vector
parallel to the plane of incidence

. a1
(4) | = tan (FJ
[1]

In Young's double slit experiment the separation d
ebtweentheditsis2 mm, thewavelength | of thelight
used in 5896 A and distance D between the screen and
ditsis 100 cm. It isfound that the angular width of the
fringesis0.20°. Toincreasethefringe angular width to
0.21° (withsame | and D) the separtion between the
dlits needs be changed to

(1) 19mm (2) 21mm
(3) 1.8mm (4) 1.7mm
[1]

An astronomical refracting telescope will have large
angular manification and high angular resolution, when
it has an obejctive lens of

(1) largefocal length and samll diameter
(2) largefocal length and large diameter
(3) small focal length and large diameter
(4) small focal lengthand small diameter.

[2]

105.

Ans:

16.

Ans:

107.

Ans:

108.

Ans:

1009.

Ans:

Aninductor 20 mH, acapacitor 100 mF and aresistor
50Q2 are connected in series across a source of emf,

V =10sin314t . The power lossin thecircuit is

(1) 0.43W ) 2.74W
(3) 0.79W (@) 1.13W
[3]

A metallicrod of massper unitlength0.5kg nrtislying
horizontally on a smooth inclined plane which makes
an angle of 300 with the horizontal. The rod is not
allowed to dide down by flowing a current through it
whenamagnetic field of induction 0.25 T isactingonit
inthe vertical direciotn. The current flowing in therod
to keep it stationary is

(1) 5.98A (2) 14.76A
(3) 7.14A (@) 11.32A
[4]

Current sensistivity of amoving coil galavanometer is
5div/imA and itsvoltage sensitivity (angular deflection
per unit voltage applied) is 20 div/V. Theresistance of
the galvanometer is

(1) 25Q () 2500
(3) 40Q (4) 500Q
[2]

A thin diamagnetic rod is placed vertically between the
poles of an electromagnet. When the current in the
electromagnet is switched on, then the diamgnetic rod
ispushed up, out of the horizontal magnetic field. Hence
the rod gains gravitational potential energy. The work
reguired to do this comes from

(2) themagnetic field

(2) the lattice structure of the material of therod

(3) the current source

(4) theinduced dectric field dueto the change magnetic
fidd.

[4]

A turing fork is used to produce resonance in a glass
tube. The length of the air column in this tube can be
adjusted by avariable pistion roomtemperature of 27°C
two success resonances are produced at 20 cm and 74
cmcolumnlength. If thefrequency of thetuningis 320
Hz, the velocity of sound in air at 27°C

(1) 339mis (2) 350 m/s
(3) 330Ms (4) 300m/s
[1]
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110. Aneéelectronfallsfromrest throughavertically distance
h in a uniform and vertically upward directed electric
field E. The direction of electric field is now reversed,
keeping itsmagnitude same. A protonisallowed tofall
fromrest, init through the same vertical distanceh. The
timefall of the electron, in comparison to thetime of fall
of the proton is

(1) 5timesgreater
(3) smaller
Ans: [3]

(2) 10timesgreater
(4) equal

111. A pendulum is hung from the roof of a sufficiently
high building and is moving freely to and fro like a
simple harmonic oscillator. The acceleraton of the bob
of the pendulumis 20 m/s* at adistance of 5 mfromthe
mean positon. Thetime period of osciallationis

(1) ps @2s
(3 2ps (4)1ps
Ans: [1]

112. The electrostatic force between the metal plates of an
isolated parallel plate capacitor C having a charge Q
and area A is

(1) linearly proportional to the distance between the
plates

(2) proportional to the square root of the distance
between the plates

(3) independent of the distance between the plates

(4) inversely proportional to the distance between the
plates

Ans: [3]

113. The volume (V) of a monatomic gas varies with its
temperature (T), as shown in the grpah. The ratio of
work done by the gas, to the heat absorbed by it, when
it undergoes a change from state A to state B is

A}
* H
| B
O amae o3
(1) 23 ) 13
3 25 (4) 27

Ans: [3]

114. Theefficiency of anideal heat engineworking between
the freezing point and boiling point of water, is

(1) 20% (2) 6.25%
(3) 26.8% (4) 125%
Ans: [3]

115. At what temperature will the rms speed of oxygen

mol ecul es become just sufficient for escaping fromthe
Earth's atmosphere ?

(Given:

Mass of oxygen molecule(m) 2.76 x 10 kg

Boltzmann's constant k, = 1.38 x 10 JK™)

(1) 8.360% 10K (2) 5.016x 10°K

(3) 2508x 10°K (4) 1.254x 10°K
Ans: [1]

116. The fundamental freuency in an open organ pipe is

equal to the third harmonic of a closed organ pipe. If
the length of the closed organ pipeis 20 cm; the length
of the open organ pipeis

(1) 8cm
(3) 13.2cm
Ans: [3]

(2) 125cm
(4) 16cm

Two wires are madeof the same material have the same
volume. the first wire cross-sectional area a and the
second wire cross-sectional area 3A. If the length of

thewireisincreased by Al onapplying afor how much
force is needed to stretch the same wie by the same
amount ?

(1) 6F
(3) 9F
Ans: [3]

117.

(2)4F
4 F

118. asample of 0.1 g of water at 100°C and no pressure

(1.013 x 10° Nnm?) requires 54 heat energy to convert to
steamat 100°C. If volume of the steam produced is167.1
cm changeininternal energy of the sample, is

(1) 208.7J (24223
(3) 104.3J (4) 845
Ans: [1]
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The power radiated by a black body is P a radiates
maximum energy at weavelength, | thetemperature of
the black body is changed so that it radiates maximum
3

ZI o, the power radiated by
becomes nP. Thevalue of nis

energy wavelength

® 5 @22
@3 @ oo
2]

A small sphereof radius'r' fallsfromrest viscousliquid.
Asaresult, heat is produced to viscous force. The rate
of production of when the sphere attains its terminal
velocity proportional to

@) 2 @ r5
@ r3 @ r*
[2]

In the combination of the following gates the output Y
can be written in terms of inputs A and B as

Ae L

BDC .

(1) A-B+A-B 2 A-B+A-B
(3) A-B (4 A+B
[1]

Inthe circuit shown int he figure, the input voltage V;
is20V, Vgg =0 and Ve =0. Thevauesof |g, I

and B aregiven by

20V

Ans:

123.

Ans:

124.

Ans:

125.

Ans:

126.

(1) Ig=25mMA, I =5mA, b =200

(2 g =20mA, I =5mA, b =250

(3) Ig=40mA, I =10mA, b = 250

(4) 15 =40mA, I =5mA, b =125

[4]

In ap-njunction diode, change in temperature due to
heating

(1) affects only forward resitance

(2) does not affect resistance of p-n junction

(3) affects only reverse resistance

(4) affects the overall V — | characteristics of p-n junction
[4]

The kinetic energies of a planet in al eliptical orbit
about the Sun, at positionsA, B and Care K, Kz and

K¢, respectively. AC is the mgjor axis and SB is

perpendicular to AC at the position of the Sun S as
shown in the figure. Then

(1) Ka>Kg>Ke (2 Kg>Ky>Ke
(3 Kg <Kg<K¢

[1]

(4) Kg>Kp>Ke

A solid sphereisin rolling motion. In rolling motion a

body possesses trandational kinetic energy (K;) as
well asrotational kinetic energy (K, ) simultaneoudly.

theration K;: (K; +K; ) for the sphereis

1) 5:7 (2)10:7
(3) 7:10 @)2:5
[1]

If the mass of the Sun were ten times smaller and the
universal gravitational constant were ten times larger
in magnitude, which of thefollowingisnot correct?

(1) Walking onthe ground would become moredifficult

(2) Timeperiod of asimple pendulum onthe Earthwould
decrease

(3) Raindropswill fall faster
(4) 'g' on the Earth will not change
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[4]

A solid sphere is rotating freely about its symmetry
axisinfree space. Theradius of the sphereisincreased
keeping itsmass same. Which of the following physical
guantities would remain constant for the sphere?

(1) Moment of inertia (2) Rotational kinetic energy
(3) Angular velocity

[4]

(4) Angular momentum

The moment of the force, F =4f+5]-6k at

(2,0, -3), about the point (2, -2, —2), isgiven by

(1) -4 — -8k (2 -7 -8] -4k

(3) -8 -4] -7k @) -7 -4] -8k

[4]

A toy car with charge g moves on a frictionless
horizontal plane surfaceunder theinfluence of auniform

electric field E. Due to the force gE , its velocity

increases from 0 to 6 m/ sin one second duration. At
that instant the direction of the field is reversed. The
car continues to move for two more seconds under the
influence of this field. The average velocity and the
average speed of the toy car between 0 to 3 seconds
are respectively

(1) 1m/s,3m/s
3)2m/s,4m/s

(1]

(21m/s,35m/s
(4 15m/s,3m/s

A block of massmis placed on asmoothinclined wedge
ABCof inclination g asshowninthefigure. Thewedge
isgiven anacceleration 'a’ towardstheright. Therelation
between aand q for the block to remain stationary on
the wedge is

Ans:

131.

Ans:

132.

Ans:

133.

Ans:

134.

g
cosecq

(3 a= (4) a=gtang

[4]

A student measured the diameter of a small steel ball
using ascrew gauge of least count 0.001 cm. The main
scalereadingis5 mmand zero of circular scaledivision
coincideswith 25 divisionsabovethereferencelevel. If
screw gauge has a zero error of —0.004 cm, the correct
diameter of theball is

(1) 0525¢cm (2) 0.053cm
(3) 0.521cm (4) 0529cm
[4]

Three objects, A : (asolid sphere), B : (athin circular
disk) and C (acircular ring), each have the same mass M
andradiusR. They all spinwiththe same angular speed
w about their own symmetry axes. The amounts of
work (W) requries to bring them to rest, would satisfy
therelation

(1) W >Wg >We (2) Wg >W, >W,
(3) We >Wg >W,

[3]

(4 Wy >We >Wg

A moving block having mass m, collides with another
stationary block having mass 4m. The lighter block
comes to rest after collision. When the initial velocity
of thelighter block isv, then the value of coefficient of
restitution (e) will be

(1) 025 (2 08
(3) 05 @) 04
[1]

A body initially at rest and sliding along frictionless
track from a height h (as shown in the figure) just
completesaverticd circleof diameter AB =D. Theheight
hisequal to

7
(1) D @ 5P
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3
3 5P @ 4D
Ans: [4]

135. Which one of the following statementsisincorrect?

(1) Limiting value of static friction is directly
proportional to normal reaction

(2) Frictional force opposes the relative motion
(3) Rallingfrictionissmaller than diding friction

(4) Coefficient of dliding friction has dimensions of
length

Ans: [4]
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