SECTION-A
PHYSICS

1.  The force Fis given in terms of time 7. displacement x and velocity v by the equation F=A  cos(Bx) + C sin(Dv).
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2.  Acceleration-time graph of a body is ahown below.
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The correct velocity-time graph of the same body 1s
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3. A ballis released from a height A. If 7y and 12 be the time required to complete first one-third of the distance and
rest two-third of the distance respectively, then, choose the correct relation between ) and 13,
0{;; =(3-1)n B) =31 C) = (¥2-1)n D) ;= (V3+1)n
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In the circuit given below, the value of the current is
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A straight conductor of length 5 cm is moved with a speed of 2 m/s at an angle 30° with a uniform magnetic
field of 10 Wb/m?. The induced electromotive force generated is

A)OV B) 10 x 10 V C)8.7x 104V Wi 5x 104V
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A particle is moving with a velocity % = K (y { + xJ), where K is a constant. The general equation for its path
in x-y plane is (c is a constant)
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A) y’=x+c B) y=x’+c C) y’=x’+c D) xy=c¢

Three forces F{ =2i4+3}, F, = —5f — 6k and E. = —2i+ 2] + 8k are acting on a particle whose position is
# = —4k with respect to the origin. What is the resultant torque on the particle about the origin ?

A)2k B)2i+2k C)3j} DY zero
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approximately?

If 10% of a radioactive material decays in 10 days, then the amount of original material left after 40 days is
A) 70% B) 60% \O65%

D) 75%
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A) 70% B) 60% C) 65% D) 75%
The total number of a and B particles emitted in the nuclear reaction 238U — 214Pb is
A) 10 B) 7 D)6
233U — 233Pb RfSFGrs [R5fs (G =T 1 & 81 Forg Siewy ==
A) 10 B)7 C)8 D)6
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A boy playing on the roof of a 15 m high building throws a ball with a speed of 20 ms™' at an angle of 30°
with the horizontal. How far from the throwing point will the ball be at the height of 15 m from the
ground? (g =10 ms™,)

A)32.64 m \Bﬁ.@l m C) 36.64 m D)32.20m
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A)32.64 m B) 34.64 m C) 36.64 m D)32.20 m

A person pushes a box on a horizontal platform surface. He applies a force of 200 N over a distance of 15 m.
Thereafter, he gets progressively tired and his applied force reduces linearly with distance to 100 N. The total

distance through which the box has been moved is 30 m. What is the workdone by the person during the total
movement of the box ?
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A) 5690 J B) 3280 J C)27801] D) 5250 J

A particle is moving with a uniform speed in a circular orbit of radius R under a central force inversely
proportional to the n-th power of R. If the period of rotation of the particle is 7, then
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An ac circuit voltage and current are 10 sin (wt —g V and 20sin (mt - E)A respectively. The average
power in the circuit per cycle is

A)50 W B) 200 W C) 100 W \,ﬁf 50/3 W
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A) 50 W B) 200 W C) 100 W D) 50v/3 W

If voltage across a bulb rated 200V-100W drops by 5% of its rated value, then the percentage of the rated value
by which the power would decrease is
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VI10% B) 2.5% C) 20% D) 25%
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A) 10% B) 2.5% C) 20% D) 25%
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Two wires are made of the same material and have the same volume. But wire 1 has cross sectional area 4 and

wire 2 has cross-sectional area 44. If the length of wire 1 increases by x on applying force F, how much force
is needed to stretch wire 2 by the same amount ?
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The wave nature of electrons was experimentally verified by
A) de-Broglie B) Einstein C) Hertz vﬁﬁ)avission and Germer
A) de-Broglie B) Einstein C) Hertz D) Davission and Germer

A wooden block floating in a bucket of water has ¥/s of its volume submerged. When certain amount of an oil

is poured into the bucket, it is found that the block is just under the oil surface with half of its volume under
water and half in oil. The density of oil relative to that of water is
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A) 0.6 B) 0.2 C)0.3 D) 0.5

The total energy of an electron in an atom in an orbit is
respectively

A) -0.85eV, 0.85eV \Eﬁ.BSeV, -1.70eV C) 0.85eV, 0.85eV D) -0.85eV, -0.85eV
GG TN (FIH JHT6 FOF JHC ASEHA (NG *I1E -0.85 eV| 22[ SIo*I& 8 RIS Ty
A) -0.85eV, 0.85eV B) 0.85eV, -1.70eV C) 0.85eV, 0.85eV D) -0.85eV, -0.85eV

-0.85 eV. Its kinetic and potential energies are

The electric field in a certain region is given by E = 5f — 3j V/m. The potential difference Vz—Vyx between
points A and B having coordinates (4,0,3)m and (10,3,0)m respectively, is equal to

A) 39V BY-21V C) -39V D) 21V
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A) 39V B) 21V C) -39v D)21v

A diatomic ideal gas is used in a Carnot engine as the working substance. If during the adiabatic expansion part
of the cycle the volume of the gas has increased from ¥ to 32 V, the efficiency of the engine is

A)0.25 0.75 C) 0.99 D) 0.5
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21.  The rms (root mean squared) speeds of the molecules of hydrogen, oxygen and carbon dloxide nt the sume
temperature are Vi, Vound Verespectively, Then

N Vu> Vo> Ve B) V= Vo= Ve C) Vum Vo> Ve D) Ve Vo= Vi
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A) Vu> Vo> Ve B) V= Vo= I C) Vu= Vo> Ve D) Ve Vo= Vi

22.  In the circuit shown below, the readings of the nmmeter and voltmeter are
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23.  Equation of a wave is given by y =15 sin (107 x-15m) m, which of the {ollowing statement is true
A) a wave travelling in positive x-axis with a velocity 1.5ms !
a wave travelling in negative x-uxis with a velocity 1.5ms ™!
C) a wave travelling in negative x-axis having wavelength 0.Im
D) a wave travelling in positive x-axis of wavelength 0.1m
BB SATHA y =15 sin (10m x-+15n7) m 20 FAGR A ey @RS Sifdw
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24.  When a particle exccutes simple harmonic motion, the nature of the graph of its velocity versus displacement is

A) parabolic B) straight line C) circular 297 elliptical
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25.  The frequency of the second overtone of the open pipe is equal to the [requency of the first overtone of the close
pipe. The ratio of the length of the open pipe and the closed pipe is

.1 B) 1:2 )13 D) 3:1
TG curel FeerA A SoTTan I 9% WUOA 21 G OISICAA SRACHA ST | (41T FUord O I A
A TR O 2
A)2:1 B) 1:2 C) 1:3 D) 3:1

b
:

lf'-!' hlh_ o



