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SECTION A

A woman pushes a trunk on a railway platform

which has a rough surface. She applies a force of 100 N
over a distance of 10 m. Thereafter, she gets
progressively tired and her applied force reduces linearly
with distance to 50 N. The total distance through which
the trunk has been moved is 20 m. The plot of force
applied by the woman and the frictional force, which is
50 N versus displacement is given below. Work done by
the two forces over 20 m are:
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f='50_i3' ------------------------- i

1.1750 J and —1000 J
2.1750J and 1000 J

3. —1750 J and 1000 J
4, —1750J and —1000J

yB The position-time (x —t) graph for positive

acceleration is:

A bullet of mass m fired at 30° to the horizontal

leaves the barrel of the gun with a velocity v. The bullet
hits a soft target at a height h above the ground while it
is moving downward and emerge out with half the
kinetic energy it had before hitting the target. Consider
the following statements.

the velocity of the bullet will be reduced to half its
initial value.

the velocity of the bullet will be more than half of its
"|earlier velocity.

d.

b

the bullet will continue to move along the same
“|parabolic path.

d.[the bullet will move in a different parabolic path.

the bullet will fall vertically downward after hitting

"|the target.

‘. the internal energy of the particles of the target will
increase.

Which of the above-given statement(s) is/are correct in
respect of the bullet after it emerges out of the target?

1. (a, c, f)
2. (a, d, )
3. (b, d, f)
4 (a, b, 0)

n The energy that will be ideally radiated by a 100

kW transmitter in 1 hour is:
1.1x10°)

2.36 x 107J

3.36 x 10*J

4.36 x 10°7J

A man pushes a 4 kg block with a force of 12 N and

finds that it starts with an acceleration of 2 m/s2. After
some time he finds that to keep the block in motion with
uniform velocity of 4 m/s, he needs only a constant force
of 2 N. The coefficient of static friction is: (Take g = 10
m/sz)

1.0.5

2.0.2

3.0.1

4.0.05
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n Given below are two statements:

Assertion (A):

Centripetal force does no work.

Reason (R):

Force and displacement are
perpendicular to each other.

Both (A) and (R) are true and (R) is the correct
‘lexplanation of (A).

2 Both (A) and (R) are true but (R) is not the correct
‘lexplanation of (A).

3.|(A) is true but (R) is false.

4.[Both (A) and (R) are false.

Given below in Column-I are the relations between

vectors a, b, and ¢ and in Column-II are the orientations
of a, b, and c¢ in the XY-plane. Match the relation in
Column-I to the correct orientations in Column-II.

Column-I Column-II

Y A

ala+b=c )] Ac
ﬂlL’

C

b

a

Y

bla—c=1b (ii)

Y

cb—a=c (iii)
!

b

X

b
X

a

A
- X
» X

c

Y

i

dla+b+c=0 |[(@iv) -«
v

a(ii), b (iv), c(iii), d(i)
a(i), b (iii), c(iv), d(ii)
a(iv), b (iii), c(i), d(ii)
a(iii), b (iv), c(i), d(ii)

AWM=

During an inelastic collision between two bodies,

which of the following quantities always remain
conserved?

1. total kinetic energy

2. total mechanical energy

3. total linear momentum

4. speed of each body
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n Given below are two statements:

In a non-uniform circular motion, there
Assertion (A):|are two types of accelerations i.e.
centripetal and tangential.

Which of the following is the most precise device

for measuring length?
a vernier callipers with 20 divisions on the sliding
scale.

1.

Tangential acceleration is responsible to
change the speed of the particle moving
in a circular motion.

Reason (R):

Both (A) and (R) are true and (R) is the correct
‘lexplanation of (A).

Both (A) and (R) are true but (R) is not the correct

2. explanation of (A).

3.|(A) is true but (R) is false.

4.[Both (A) and (R) are false.

Position z of a particle moving on a straight line as

a function of time t is x = (2t> — 12¢t +5) m. The
particle will come to rest at time t equal to:

1.2

2.1s

3.4s

4.3s

The speed of a boat is 5 km/hr in still water. It

crosses a river of width 1 km along the shortest possible
path in 15 minutes. The velocity of river water is:

1. 3 km/hr

2. 4 km/hr

3. 5 km/hr

4. 2 km/hr

A cricket ball is thrown at a speed of 28 m/s in a

direction 30° above the horizontal. The time taken by
the ball to return to the same level is:

1.25s

2.29s

3.3.5s

4.3s

The length of an elastic metallic wire is I; when

tension in it is 73. It is Is when the tension is 75. The

original length of the wire will be:
li+l2
1. 5
Toli+T1l2
Toli—Tils2
-1y
Tl —Tbl»
-1y

2
3.
4

a screw gauge of pitch 1 mm and 100 divisions on
|the circular scale.

an optical instrument that can measure the length
within a wavelength of light.

4./both (1) and (2).

3.

A body with a mass of 5 kg is acted upon by a force

—

F = (—3% + 43) N. If its initial velocity at ¢t = 0 is
VU= (6% - 123) m/s, the time at which it will just

have a velocity along the Y-axis is:

1. never
2.10s
3.2s
4.15s
The relative error in Z, if Z = A'BYS
CD3/?
AA |, AB | AC | AD
; TAA+ TiA—; F:;* T3 AD
D)
AA | 1AB | AC | 2 AD
HATTETS s
AT TIE et

A vector a is turned without a change in its length

through a small angle df. The value of |Aa| and Aa are
respectively:

1.0, adf

2.adf, 0

3.0,0

4. none of these

Given below are two statements:

The speed of a whirlwind in a tornado is
alarmingly high.

If no external torque acts on a body, its
angular velocity remains conserved.

Assertion (A):

Reason (R):

Both (A) and (R) are true and (R) is the correct
‘lexplanation of (A).

Both (A) and (R) are true but (R) is not the correct
‘lexplanation of (A).

3.|(A) is true but (R) is false.

4.Both (A) and (R) are false.
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The centre of a wheel rolling on a plane surface

moves with a speed vp. A particle on the rim of the
wheel at the same level as the centre will be moving at
speed:

1. zero

2. vp

3. \/ 21)0

4. 2’00

Given, F' = 2z? — 3z — 2. Choose correct option:

1.|z = —1/2 is position of stable equilibrium
2. |x = 2 is position of stable equilibrium

3.|x = —1/2 is position of unstable equilibrium
4.|z = 2 is position of neutral equilibrium

A couple produces:

1. |purely linear motion
purely rotational motion

2
3. [linear and rotational motion
4. |no motion

E For a uniform rectangular sheet shown in the figure,

if Ip and I be moments of inertia about the axes

perpendicular to the sheet and passing through O (the
centre of mass) and O’ (corner point), then:

y A

O’

Oe 80 cm

» X

- ———————
80 cm

1. Ip = 1Ip
2. I < Ip
3. 1o > Ip
4. can't say

All the particles of a body are situated at a distance

R from the origin. The distance of the centre of mass of
the body from the origin is:

1.=R

2.<R

3.>R

4.> R

The figure below shows two identical particles 1

and 2, each of mass m, moving in opposite directions
with the same speed v along parallel lines. At a
particular instant, 71 and 7 are their respective position
vectors drawn from point A, which is in the plane of the
parallel lines.

A
A

™

dy

da

B/

g 1

Y _

vo2

Consider the following statements.

angular momentum [; of particle 1 about A is
ll = mv(dl) ©

angular momentum /; of particle 2 about A is
li = mu(ry) ©

d.

total angular momentum of the system about A is
N = mv(rl —1—7"2) O]

total angular momentum of the system about A is
1= mv(d2 — dl) ®

Choose the correct option:

d

1. (a, ©)
2. (a, d)
3. (b, d)
4 (b, 0

A solid cylinder of mass 20 kg rotates about its axis

with angular speed 100 rad sl The radius of the
cylinder is 0.25 m. The kinetic energy associated with
the rotation of the cylinder is:

1. 3000J

2.3125]

3.2528]

4.21007J
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E The average thermal energy for a mono-atomic gas A large cylindrical piece of a dense solid elastic

is: metal stands on its end as shown in the figure. The metal
(kp is Boltzmann constant and T absolute temperature)  is uniform and isotropic. The stress in the material as a
1. 3k 5T function of height is shown correctly by:
; -
2. EkBT
3. 2kgT
4. 2kpT
The amount of work to be done to form a soap
bubble of radius R is: =
(S = surface tension of soap bubble) 1. 2.
1. 87R%S 4
2. 3rR2S $ : $ ,
3. 9247 R%S stress i stress :
4.47R*S i !
A wooden object floats in water kept in a beaker. ! > i
L . . height —» height —
The object is near a side of the beaker (figure). Let Py,
P, P; be the pressures at the three points A, B and C of 4.
the bottom as shown in the figure. T T
stress E stress i
: > - | >
height —» height —=
A B C >
The coefficient of performance of a refrigerator is
Then: L . .
1.P,=P, =P, 5. If the temperature inside the freezer is —20°C, the
2.P,<Py< P temperature of the surroundings to which it rejects heat
3.P]_:P2§£P3 is:
1.31°C
4. P, = P; # P,
=P 7R 2.41°C
The first law of thermodynamics is a statement of: 3.11°C
4.21°C

1. conservation of heat

2. conservation of work

3. conservation of momentum
4. conservation of energy.

The Young’s modulus of the material of the wire of

length L and radius ris Y’ N/m?. If the length is reduced

to £ and radius %, the Young’s modulus will be:

AL =
"<w|'~<w

=~ DN
<=
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A viscous liquid flows slowly through a pipe of

cross-sectional radius R. The speed of the particles is a
function of the distance from the axis of the pipe.

e
flow .

-~
pipe

Assume that the flow is smooth. The variation of v vs r
is best given by the graph:

A A

v 1 v

"y

&
& —»
w-_--------&.

<

Yy

I
i
1
I
I
!
i
1
1
I
i
1
I
i
1
I
I
1
T
R r—»

The escape velocity of a particle of mass m varies

as:

1. m?
2.m
3. m

4. m1

An ideal gas undergoes four different processes

from the same initial state (figure). Four processes are
adiabatic, isothermal, isobaric and isochoric. Out of 1, 2,
3 and 4, which one is adiabatic?

A

T 4

P
3
2
1
V> >
1.4
2.3
3.2
4.1
SEcTION B

Two cylinders A and B fitted with pistons contain

equal amounts of an ideal diatomic gas at 300 K. The
piston A is free to move, while that of B is held fixed.
The same amount of heat is given to the gas in each
cylinder. If the rise in temperature of the gas in A is 30
K, then the rise in temperature of the gas in B is:

1.30K

2.18K

3.50K

4.42K

The diameter of the water vapour molecule is

2x 107" m and the number of molecules per unit
volume at STP is 2.7 x 10?® m~3. The mean free path
for a water molecule in water vapour at 373 K is:

1. 25x10 " m

2. 6x 10" m

3.3x10 " m

4.4x10"m
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A geostationary satellite is orbiting the earth at a

height of 5R above the surface of the earth, R being the
radius of the earth. The time period of another satellite in
hours at a height of 2R from the surface of the earth is:
1.5

2.10

3.6v/2
6
4. i
In Millikan’s oil drop experiment, what is the

terminal speed of an uncharged drop of radius 2 x 10°°

m and density 1.2 x 10° kg-m‘3?

(Take the viscosity of air at the temperature of the
experiment to be 1.8 x 107> Pa-s.)

1. 2.7 cm/s

2.3.9 cm/s

3. 5.8 cm/s

4.4.6 cm/s

m A rope of negligible mass is wound around a hollow

cylinder of mass 3 kg and radius 40 cm. What is the
angular acceleration of the cylinder if the rope is pulled
with a force of 30 N?

(Assume that there is no slipping.)

1. 21 rad/s?
2. 24 rad/s?
3. 20 rad/s?
4. 25 rad/s?

An object kept in a large room having an air

temperature of 25°C takes 12 minutes to cool from 80°C
to 70°C. The time taken to cool for the same object from
70°C to 60°C would be nearly:

1. 10 min

2.12 min

3. 20 min

4. 15 min

The value of the coefficient of volume expansion of

glycerine is 5 x 10 * K'L. The fractional change in the
density of glycerine for a rise of 40°C in its temperature
is:

1.0.015

2.0.020

3.0.025

4.0.010

The transverse displacement of a string (clamped at
both ends) is given by;
y(z,t) = 0.06sin (%ﬂ:p) cos(120mt)

where x and y are in metre and ¢ in second. The length
of the string is 1.5 m and its mass is 3 x 1072 kg. The
tension in the string is:

1.540 N

2.648 N

3.200N

4.425N

m For the damped oscillator shown in the figure, the

mass m of the block is 200 g, k=90 N/m and the
damping constant b is 40 g/s. The period of oscillation
is:

X Rigid support
Spring
o) -(— Blo:c_k

Surrounding
B ‘medium

1.0.03 s
2.0.3s
3.3s
4.34s

A policeman buzzes a whistle of frequency 420 Hz.

A car audio recorder is moving towards the policeman
with a speed of 72 km/h record a frequency of v;. After
crossing it records the frequency of vy, then vy — vy is:
(Velocity of sound is 300 m/s)

1. V2 Hz

2.20 Hz

3.28 Hz

4. 56 Hz
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m A block whose mass is 1 kg is fastened to a spring. If a simple pendulum be suspended in an elevator

The spring has a spring constant of 50 N m~!. The which is moving upward, its time period is found to
block is pulled to a distance z =10 cm from its decrease by 2%. The acceleration of the elevator is (in
equilibrium position at z = 0 on a frictionless surface magnitude):

from rest at t = 0. The kinetic energy of the block when 1.2% of g

it is 5 cm away from the mean position is: 2.1%of g
1.1.9J 3.4%of g
2.0.29J 4.102% of g
3.0.19J

4.2.97J

Fill OMR Sheet*

Two plane progressive waves are given by;

) »\ *If above link doesn't work, please go to test link from
yi= Asm(at - bx) and yz = Acos (bx +at+ E)’ where you got the pdf and fill OMR from there. After
where y; and yy are the displacement of a medium filling the OMR, you would get answers and explanations
particle, t is time, a and b are positive constants and for the questions in the test.
other symbols have their usual meaning. Both waves,
1. |have the same phase

. |are moving in the same direction

2
3. |have a different wavelength to g et
4

FREE ACCESS for 2

. |have the same speed

m The fundamental frequency of an open organ pipe is
200 Hz. When the half-length of the pipe is immersed in days Of ANY

water, the fundamental frequency of the air column in
the pipe will be: NEETprep course

1.100 Hz
2.200 Hz
3.400 Hz
4. 800 Hz

m The figure represents two simple harmonic motions.

_}. .‘_
A & » » .
B—e . . .
-— —

The parameter which has different values in the two
motions is:

1. amplitude

2. frequency

3. phase

4. maximum velocity
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