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The range of masses we study in Physics 15

A) 107" kg to 107 kg BY 107 kg to 10% ke
C) 107 kg to 107 kg D) 1077 kg to 10°" kg

A man standing on an international space station, which is orbiting earth at an altitude
520 km with a constant speed 7.6 km/s. If the man's weight is 50 kh, his acceleration is
(radius of earth = 6400 km, value of g = 9.8 m/s’)

Aycot” (i) B) cos™ (i) C) sin™ (i) D) tan’' (i)

The effect of temperature on the value of modulus of elasticity for various substances in
generdl

A) It increases with increase in temperature
B} Remains constant

() Decreases with rise in temperature

D} Sometimes increases sometimes decreases

A table clock has its minute hand 4.0 cm long, The average velocity of the tip of the
minute band between 6,00 am to 6.30 pm is

A L1 x 10 em s B)22x 10" om s

C)3.14x 10" ems? D)3.3% 107 cm s

Two particles of equal mass ‘m’ go around a circle of radios R under the action of their
mutual gravitational attraction. The speed of each particle with respect to their cenire of
mass 1%

A) VGM/R) B) Y(GM/IR) C) V(GM/4R) D) WGM/ZR)

Specific heat of a substance at the melting point becomes
A) Infinite B) Remains unchanged C) Low D) High

A body is moving in a circle of radius 100 cm with a time period of 2 second. The
acceleration of the body is
A} 100 x cm/s” B) 100 #° emis® C) 200 ' cm/s’ D) 200 % em/s’

A stone is dropped from a certain height which can reach the ground in 5 seconds, If the
stone is dropped afier 3 seconds of its fall and then allowed to fall again, then the time
taken by the stone to reach the ground for remaiming distance 13

Alds B)is C)5s M2s

The work done in increasing the size of a soap film from 10 cm x 6cmto 10 cm x 11 em

is 3 % 107 J. The surface tension of the film is
A) 1.5 % 1072 Nem™ B} 3.0 x 107 Nm™
C) 1.0 x 107 Nm™ D) 6.0 x 107 Nm™

The coefficient of performance of a refrigerator, which extracts 100 calorie of heat/cycle
from the sink and releases 140 calorie of heat/cycle to the source 18

A) 4.0 B) 3.5 C) 3 D) 2.5
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Which one of the following is a non-conservative force?

A) Foree of friction . B) Electrostatic force

C) Gravitational force D) Magnetic force

The number of degrees of freedom associated with 2 gram of helium at NTP is

A)9.03 x 107 B)9.03x 107 C}6.01 x 107 D) 9.03 x 10

. Angular velocity of minute’s hand of a clock in radian/sec is

A) 21800 B} 2n/30 C) =30 D) w1800

When an ideal gas compressed adiabatically its temperature rises: the molecules on the
average have more kinetic energy than before, The kinetic energy increases

A) Because of collisions with moving parts of the wall only

B) Because of collisions with the entire wall

() Because the molecules gets accelerated in their motion inside the volume
D) Because of redistribution of energy amongst the molecules

A sound wave is passing through air column in the form of compression and rarefaction,
In consecutive compressions and rarefactions

A) Boyle's law is obeyed B) Density remains constant
) Bulk modulus of air oscillates [} There is no transfer of heat
. How many disintegrations per second make up | curie?
A) 3.7x 107 B)3.7 x 10" C)3.7x 107 D) 3.7 x 10"
A thin lens of refractive index 1.5 has a focal length of 15 cm in air. When the lens is

placed in a medium of refractive index 4/3, its focal length will become
A} 84 ms® B) 10 ms™ C) 7.6 ms” D) 4.6 ms™

A body is released from certain height. After falling for sometime, il acceleration due to
gravity vanishes, then

A) Bedy continues to move with uniform velocity

B) Body continues to move with uniform acceleration
€) Body continues to move with uniform retardation
[} Body continues 1o move with variable velocity

A monkey is sitting on a tree limb. The limb exerts a normal force of 48 N and a
frictional force of 20 N, The magnitude of the total force exerted by the limb on the

maonkey will be
AY42 N B)32 N C)e2N Dy)S2 N

If random eérror in the arithmetic mean of 100 observations is ¥, then the random ermor in
the arithmetic mean of 500 observations should be

A) 5% B)25x C) x/5 I¥) %/25

Twao spheres of same material and radii 4 m and 1 m respectively arc at temperature 1000
K and 2000 K respectively. The ratio of energies radiated by them per second is

A)l:2 B) 2:1 C) 1:4 D) 1:1
(2}
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. Two forces equal in magnitude, act on a particle. When square of their resultant is equal

to three times their produet, find the angle between them
A) 120" B) %0’ C) 60" D) 30°

_In a moving body of mass m once up and down a smooth incline of inclination 6, total

work done is (S is length of the plane)
A) mg sinf x § Bymgcosx 8 C) zero D) mg (sinf-cosfl) x 5

A comot engine takes in 3000 k cal. Of heat from a reservoir at 627 "C and gives it 1o a
sink at 27 "C, The work done by the engine is

A)28x10°] B)84x10°] C)168x 10" D) zero

A truck draws a tractor mass 1000 kg at a steady rate of 20 m "' on a level road. The
tension in the coupling is 2000 N. Power spent on the tractor is

A)40'W B) 40 kW C) 20 kW Dy 20 W

| mole of H; gas is contained in a box of volume V = 1.00 m’ at T= 300 K. The gas is
heated to a temperature T = 3000 K and the gas gets converied to a gas of hydrogen
atoms. The final pressure would be (considering all gases to be ideal)

When npn transistor is used as an amplifier, then

A) Same as the pressure initially B) 10 times the pressure initially
C) 20 times the pressure initially [} 2 times the pressure initially

Moment of inertia of a hollow cylinder of mass M and radins R, about the axis of
eylinder is

A)2/5 MR? B} 2/3 MR’ C) 12 MR? D) MR?

A hollow sphere is filled with water through a small hole in it. It is then hung by a long

thread and made to oscillate. As the water slowly flows out of the hole at the bottom, the
period of oscillation of the sphere

A) Continuously increases B} Continuously decreases

) First increases and then decreases D) First decreases and then increases

A fork of frequency 400 Hz is in unison with a sonometer wire. Beats/sec will be heard
when tension in the wire is increased by 2% will be

A)l B) 4 €)2 D)3
A 40 kg flywheel in the form of a uniform circular disc of diameter 1 m is making 120
rpm. Its moment of inertia about a transverse axis through its centre is

A) 20kg m® B) 40 kg m’ C) 10 kg m’ D) 5kgm’
Two particles, each of mass m and carrying charge Q, are separated by some distance. If

they are in equilibrium under mutual gravitational and electrostatic forces then ('m (in
Cikg) is of the order of

A) 10°%° B) 107 ) 107" D) 10

(3
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A ray of light incident on a slab of transparent material is partly reflected from the
surface and partly refracted into the slab, The reflected and refracted rays are mutually
perpendicular, The incident ray makes an angle 1 with the normal of the slab. The
refractive index of the slab is

A)cot” (i) B) cos™ (i) C) sin” (i) ) tan™ (i)

The wavelength associated with a moving football is not observed because

A) Football absorbs de-Broglie waves

B) De-Broglic wavelength is not associated with football

) The de-Broglie wavelength is much smaller than the diameter of football
D) The de-Broglie wavelength is much larger than the diameter of football

The drift velocity of electrons in a metallic conductor carrying a current is usually of the
order of

A) | cm/s B) 10% m/s C) 10* mis D} 10 m/s

The energy of photon correspanding to visible light of maximum wavelength is nearly
AyleV Bi4.1eV C)32e¥ D)l6eV

Half the surface of a transparent sphere of refractive index 2 is silvered. A narrow,
parallel beam of light is incident on the unsilvered surface, symmetrically with respect to
the silvered part. The light finally emerging from the spherc will be a

A) Widely divergent beam B) Slightly divergent beam

C) Parallel beam D) Converging beam

An electron moving in a circular orbit of radius r makes n rotations per second. The
magnetic field produced at the centre has magnitude

A) wn'e/2r B} pgne/2mer C) pone2r D) zero

The energy gap of silicon is 1.14 V. The maximum wavelength at which silicon will
begin absorbing energy is

A) 1088.8 "A B) 10888 "A C) 108.88 A [¥) 10.888 "A

In an AC circuit, the reactance is equal to the resistance. The power factor of the circuit
will be
A) 12 B) zero )1 D) 1/¥2
. T.V, waves arc
A Frequency modulated B) Amplitude modulated
) Both above D) Neither of above

An electric lamp designed for operation on 110 V AC is connected to a 220 V AC supply,
through a choke coil of inductance 2H, for proper operation. The Ellgﬁ.llﬂl: frf.:qu:nﬂy Pf the
AC is 100V10 rad/s. If a capacitor is to be used in place of the choke coil, its capacitance
must be

A) 2 uF B) 10 pF C) 1 uF D) SpF

(4)
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An oscillator produces

A) Undamped oscillations B) Damped oscillations
C) Unmodulated oscillations D) Modulated oscillations

In a radipactive series, " Ussg changes (o ®Phagg through n; a-decay processes and n; fi-
decay processes
Alm =8 m=8§ Bym=8n=6 Clm=6,m=6 Ding==6,n=8

- A thin lens of refractive index 1.5 has a focal length of 15 em in air. When the lens is

placed in a medium of refractive index 4/3, its focal length will become
A) 60 cm B) 75 cm C) 30 em [) 45 em

A and B are isotopes. B and C are isobars. All three are radicactive.

A} A, B and C may belong to the same group
B) A, B and C must belong to the same group
C) Itis possible that B will change to C through a radicactive decay process
D} It is possible that A will change to B through a radioactive decay process

. A positive point charge, which is free to move, is placed inside a hollow conducting

sphere with negative charge, away from its centre. It will

A) Move towards the centre

H) Move towards the nearer wall of the conductor
) Oscillate between the centre and nearer wall
D) Remains stationary

90% of the active nuclei present in a radioactive sample are found to remain undecayed
after | day. The percentage of undecayed nuclei after two davs will be

A)Bl1% B) 79% C) 80% D) 85%

. An electric bulb rated for 500 watts at 100 volts in a circuit having a 200-volt supply. The

resistance R that must be put in series with the bulb, so that the bulb draws 500 watts is
A) 5000 B) 504 C) 100 £2 D) 20 02

. An astronomical telescope in normal adjustment receives light from a distant source S.

The tbe length is now decreased slightly

A) Mo image will be formed

B} A virtual image of § will be formed at a finite distance

C) A large, real image of § will be formed behind the eyepiece, far away from it
[3) A small, real image of S will be formed behind the eyepicce, close to it.

If we treat the earth as a conducting sphere of radius 6.4 x 10° km, its capacitance would
be of the order of

A) | mF By10° F C) 1 puF D)1F
In a moving coil instrument, the coil is suspended in a radial magnetic field instead of a
uniform magnetic field. This is done to

A) Increase the sensitivity of the instrument

B) Make its deflection proportional 1o the current through it
C) Increase the aceuracy of the nstrument

D)) Make the instrument compact and portable

(5)
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A metal surface is illuminated by a light of given intensity and frequency to cause
photoemission. If the intensity of illumination is reduced to one fourth of its original
value, then the maximum kinetic energy of the emitted photoelectrons would become

A) Unchanged B) four times the original value
C) Twice the original value D) 1/16™ of the original value

The ratio of areas within the electron orbits for the first excited state to the ground state
for the hydrogen atom is

A)4:1 B)8:1 c)y2:l D) 16:1

The dominant mechanism for the motion of charge carriers in forward and reverse biased
silicon p-n junctions are

A) Diffusion in forward bias, drift in reverse bias

B) Drift in forward bias, diffusion in reverse bias

C) Drift in both forward and reverse bias
3} Drift in both forward and reverse bias

The magnitude of the earth’s magnetic field at a place is By and the angle of dip is . A
horizontal conductor of length |, lying north-south, moves eastwards with velocity v. The
emf induced across the rod is

A) Bglvsind B) Bylveosd C) Bolv D) zero

When npn transistor is used as an amplifier, then

A) Holes move from base to collector

B) Electrons move from collector to base
C) Electrons move from base to collector
D) Electrons move from emitter to base

57. A XOR gate has inputs A =1 and B = 1, the output Y is

A)2 Bl C) uncertain D) zero

A inductance L, a capacitance C and a resistance R may be connected to an AC source of
angular frequency m, in three different combinations of RC, RL and LC in series. Assume
that @l = 1/{wC), The power drawn by the three combinations are Py, P2, Py respectively.

Then
AP, =P>P; ByP;=P=P
CIPi=P:<ls DYPi=P2>Py

Digital circuit can be made by the repeated use of
A) NOT pgates By OR gates C) NAND gates D) NOR gates

_ A flat coil carrying a current has a magnetic moment . It is placed in a magnetic filed B

such that p is antiparallel to B. The coil 15

A) In unstable equilibrium B) In stable ethbnmn
) Not in equilibrium D) In neutral equilibrium
XXX

(6)



