Chapter 3

Laws of Motion

1.

x (m) 1

The figure shows the position—time (x-f) graph of
one-dimensional motion of a body of mass 0.4 kg.
The magnitude of each impulse is  [AIEEE-2010]
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Two fixed frictionless inclined planes making an
angle 30° and 60° with the vertical are shown in
the figure. Two blocks A and B are placed on the
two planes. What is the relative vertical
acceleration of A with respect to B? [AIEEE-2010]
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(1) 4.9 ms2 in vertical direction
(2) 4.9 ms=2 in horizontal direction
(3) 9.8 ms2 in vertical direction
(4) Zero

The minimum force required to start pushing a body
up a rough (frictional coefficient ) inclined plane is
F, while the minimum force needed to prevent it
from sliding down is F,. If the inclined plane makes
an angle 6 from the horizontal such that tané = 2,

F

then the ratio = is [AIEEE-2011]
2

(1) 3 2 4

@) 1 4) 2

If a spring of stiffness k is cut into two parts 'A’
and 'B' of length /, : I; = 2 : 3, then the stiffness

of spring 'A' is given by [AIEEE-2011]
5
—k
(1) k @ 5
3k 2k
®) % @ <

A particle of mass m is at rest at the origin at time
t = 0. It is subjected to a force F(t) = F e in the
x direction. Its speed v(t) is depicted by which of
the following curves? [AIEEE-2012]
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Two cars of masses m, and m, are moving in
circles of radii r, and r,, respectively. Their speeds
are such that they make complete circles in the
same time t. The ratio of their centripetal

acceleration is [AIEEE-2012]
(1) m,:m, @ rr,
@) 1:1 @) myr, myr,
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7.

A block of mass m is placed on a surface with a

3

vertical cross-section given by y = % If the

coefficient of friction is 0.5, the maximum height
above the ground at which the block can be placed
without slipping is [JEE (Main)-2014]

1 2
(1 gm @ 3m

1 1
@ zm @ Zm
S @AE

Given in the figure are two blocks A and B of
weight 20 N and 100 N, respectively. These are
being pressed against a wall by a force F as
shown. If the coefficient of friction between the
blocks is 0.1 and between block B and the wall is
0.15, the frictional force applied by the wall on

block B is [JEE (Main)-2015]
(1) 100 N 2) 80N
3) 120N 4) 150 N

A point particle of mass m, moves along the
uniformly rough track PQR as shown in the figure.
The coefficient of friction, between the particle and
the rough track equals u. The particle is released,
from rest from the point P and it comes to rest at
a point R. The energies, lost by the ball, over the
parts, PQ and QR, of the track, are equal to each
other, and no energy is lost when particle changes
direction from PQ to QR.

The values of the coefficient of friction n and the
distance x(= QR), are, respectively close to
[JEE (Main)-2016]

A R
h=2m
v 309 R
Horizontal —— Q
Surface
(1) 0.2and 3.5 m
(2) 0.29and 3.5 m
(3) 0.29 and 6.5 m
(4) 0.2and 6.5 m

10.

1.

A roller is made by joining together two cones at
their vertices O. It is kept on two rails AB and CD
which are placed asymmetrically (see figure), with
its axis perpendicular to CD and its centre O at the
centre of line joining AB and CD (see figure). It is
given a light push so that it starts rolling with its
centre O moving parallel to CD in the direction
shown. As it moves, the roller will tend to

[JEE (Main)-2016]

(1) Turn right

(2) Go straight

(3) Turn left and right alternately
(4) Turn left

Two masses m, = 5 kg and m, = 10 kg,
connected by an inextensible string over a
frictionless pulley, are moving as shown in the
figure. The coefficient of friction of horizontal surface
is 0.15. The minimum weight m that should be put
on top of m, to stop the motion is

[JEE (Main)-2018]

.
m, | >
.
m’l
m.g
(1) 18.3 kg 2) 27.3kg
(3) 43.3 kg 4) 10.3 kg

A particle is moving with a uniform speed in a
circular orbit of radius R in a central force inversely
proportional to the n" power of R. If the period of
rotation of the particle is T, then [JEE (Main)-2018]

(1) T« R%? foranyn

L
@) T xR2
(3) T oc R(n+1)/2

@) TxR"™
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13.

14.

15.

16.

17.

A block of mass 10 kg is kept on a rough inclined
plane as shown in the figure. A force of 3 N is
applied on the block. The coefficient of static
friction between the plane and the block is 0.6.
What should be the minimum value of force P,
such that the block doesnot move downward?

(take g = 10 ms2) [JEE (Main)-2019]

(1) 25N (2) 32N
(3) 18N (4) 23N

A mass of 10 kg is suspended vertically by a rope
from the roof. When a horizontal force is applied on
the roof at some point, the rope deviated at an
angle of 45° at the roof point. If the suspended
mass is at equilibrium, the magnitude of the force
applied is (g = 10 ms2) [JEE (Main)-2019]

(1) 100N (2) 200N
(3) 70N (4) 140N

To mop-clean a floor, a cleaning machine presses
a circular mop of radius R vertically down with a
total force F and rotates it with a constant angular
speed about its axis. If the force F is distributed
uniformly over the mop and if coefficient of friction
between the mop and the floor is u, the torque,
applied by the machine on the mop is

[JEE (Main)-2019]

FR FR
U @ 5
WFR 2
@ & (4) FWFR

A body is projected at t = 0 with a velocity 10 ms™!
at an angle of 60° with the horizontal. The radius
of curvature of its trajectory at t = 1 s is R.
Neglecting air resistance and taking acceleration
due to gravity g = 10 ms™2, the value of R is

[JEE (Main)-2019]
(1) 51m 2 25m
(3) 28 m (4) 103 m
A particle of mass m is moving in a straight line
with momentum p. Starting at time t = 0, a force
F = kt acts in the same direction on the moving
particle during time interval T so that its momentum

changes from p to 3p. Here k is a constant. The
value of T is [JEE (Main)-2019]

18.

19.

20.

PHYSICS
2 p
(1) b 2 2 p
2p 2 K
3) p ) o

A particle moves from the point (2.0f+4.0f) m, at
t = 0, with an initial velocity (5.07 +4.0]) ms™". It
is acted upon by a constant force which produces

a constant acceleration (4.0f+4.0f) ms™. What

is the distance of the particle from the origin at

time 2 s? [JEE (Main)-2019]
(1) 202 m (2) 15m
(3) 10V2 m @) 5m

A block kept on a rough inclined plane, as shown
in the figure, remains at rest upto a maximum
force 2 N down the inclined plane. The maximum
external force up the inclined plane that does not
move the block is 10 N. The coefficient of static
friction between the block and the plane is

[Take g = 10 m/s?] [JEE (Main)-2019]

'\0$
2 S<50°
1
1) 3 2 %
2
®3) g @ 3

A ball is thrown upward with an initial velocity V,
from the surface of the earth. The motion of the ball
is affected by a drag force equal to myv? (where m
is mass of the ball, v is its instantaneous velocity
and v is a constant). Time taken by the ball to rise
to its zenith is : [JEE (Main)-2019]

1 Y
1) — -V
W e [ﬁ J
1 y
2) —In|1 -V
@ m[@]
1 -1 Y
3) —t -V
il M J

4) ! tan1[ ﬁvo]

v2vg g

Corporate Office : Aakash Tower, 8, Pusa Road, New Delhi-110005. Phone : 011-47623456



PHYSICS

ARCHIVE - JEE (Main)

21.

22.

23.

24.

A bullet of mass 20 g has an initial speed of
1 ms™, just before it starts penetrating a mud wall
of thickness 20 cm. If the wall offers a mean
resistance of 2.5 x 1072 N, the speed of the bullet
after emerging from the other side of the wall is

close to : [JEE (Main)-2019]
(1) 0.4 ms™ (2 0.7 ms™
(3) 0.3 ms™ @) 0.1 ms™

Two blocks A and B of masses m, = 1 kg and
mg = 3 kg are kept on the table as shown in
figure. The coefficient of friction between A and B
is 0.2 and between B and the surface of the table
is also 0.2. The maximum force F that can be
applied on B horizontally, so that the block A does
not slide over the block B is:

[Take g = 10 m/s?] [JEE (Main)-2019]

B F
(1) 40N @ 12N
3) 16N @) 8N

A uniform rod of length / is being rotated in a
horizontal plane with a constant angular speed
about an axis passing through one of its ends. If
the tension generated in the rod due to rotation is
T(x) at a distance x from the axis, then which of
the following graphs depicts it most closely?

[JEE (Main)-2019]

3) )

| X S

A block of mass 5 kg is (i) pushed in case (A)
and (ii) pulled in case (B), by a force F=20N,
making an angle of 30° with the horizontal, as
shown in the figures. The coefficient of friction
between the block and floor is p = 0.2. The
difference between the accelerations of the block,
in case (B) and case (A) will be :

(g = 10 ms™) [JEE (Main)-2019]

25.

26.

27.

F=20N
30°
------- . o St
N
F=20N
(A) (B)
(1) 0.4 ms=2 (2 3.2ms>2
(3) 0 ms=2 (4) 0.8 ms=2

A spring whose unstretched length is / has a force
constant k. The spring is cut into two pieces of
unstretched lengths /, and I, where, I, = nl, and n
is an integer. The ratio k,/k, of the corresponding
force constants, k, and k, will be

[JEE (Main)-2019]

(1) )

S| :N|_‘

@) n 4)

A smooth wire of length 2zr is bent into a circle and
kept in a vertical plane. A bead can slide smoothly
on the wire. When the circle is rotating with
angular speed o about the vertical diameter AB, as
shown in figure, the bead is at rest with respect to
the circular ring at position P as shown. Then the
value of w? is equal to [JEE (Main)-2019]

0%
A
A
o
12-] b
B
g\/§ 2
o | ; ) @ <
29 V3g
® () @

A mass of 10 kg is suspended by a rope of length
4 m, from the ceiling. A force F is applied
horizontally at the mid-point of the rope such that
the top half of the rope makes an angle of 45° with
the vertical. Then F equals (Take
g = 10 ms2 and the rope to be massless)

[JEE (Main)-2020]
2) 70N
@) 100N

(1) 75N
(3) 90N
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28.

29.

30.

A particle of mass m is fixed to one end of a light
spring having force constant k and unstretched
length /. The other end is fixed. The system is
given an angular speed o about the fixed end of the
spring such that it rotates in a circle in gravity free
space. Then the stretch in the spring is

[JEE (Main)-2020]

2

mlw? mio
1 2) ———
() k—-om @ Kk + mo?
milw? mlw?
®) k+mo @) k — mo?

A spring mass system (mass m, spring constant
k and natural length /) rests in equilibrium on a
horizontal disc. The free end of the spring is fixed
at the centre of the disc. If the disc together with
spring mass system, rotates about it's axis with an
angular velocity o, (k >> mw?) the relative change
in the length of the spring is best given by the

option [JEE (Main)-2020]
2 mmzj mo?

o 5% @
mo? 2me?

®) =3 @ =

A bead of mass m stays at point P(a, b) on a wire
bent in the shape of a parabola y = 4Cx? and
rotating with angular speed o (see figure). The value
of w is (neglect friction) [JEE (Main)-2020]

(1) 22gC
) 2JgC

2
® |2
2gC
@ |

31.

32.

33.

34.

A small ball of mass m is thrown upward with
velocity u from the ground. The ball experiences a
resistive force mkv2, where v is its speed. The
maximum height attained by the ball is

[JEE (Main)-2020]
Y,

1) —tan
() 5 g

Tl ku?
@ Mg

1[4 ku?
@ %"y

An insect is at the bottom of a hemispherical ditch
of radius 1 m. It crawls up the ditch but starts
slipping after it is at height h from the bottom. If
the coefficient of friction between the ground and
the insect is 0.75, then h is (g = 10 ms™2)

[JEE (Main)-2020]
(1) 0.45m (2) 0.80m
(3) 020 m (4) 060m
A particle moving in the xy plane experiences a

velocity dependent force F= k(vyf+VXf), where
v, and v, are the x and y components of its

velocity V. If a is the acceleration of the particle,

then which of the following statements is true for
the particle? [JEE (Main)-2020]

(1) Quantity v.g is constant in time
(2) Kinetic energy of particle is constant in time
(3) Quantity v xa is constant in time

(4) F arises due to a magnetic field

A small block starts slipping down from a point B
on an inclined plane AB, which is making an

8
Cc

A 0
A

angle g with the horizontal section BC is smooth
and the remaining section CA is rough with a
coefficient of friction 1. It is found that the block
comes to rest as it reaches the bottom (point A)
of the inclined plane. If BC = 2AC, the coefficient
of friction is given by p=ktan0. The value of k
is . [JEE (Main)-2020]

Corporate Office : Aakash Tower, 8, Pusa Road, New Delhi-110005. Phone : 011-47623456



PHYSICS

ARCHIVE - JEE (Main)

35.

36.

37.

38.

An inclined plane is bent in such a way that the

2
vertical cross-section is given by y :XT where y

is in vertical and x in horizontal direction. If the
upper surface of this curved plane is rough with
coefficient of friction p = 0.5, the maximum height
in cm at which a stationary block will not slip
downward is cm. [JEE (Main)-2021]

The coefficient of static friction between a wooden
block of mass 0.5 kg and a vertical rough wall is
0.2. The magnitude of horizontal force that should
be applied on the block to keep it adhere to the
wall will be N. [g = 10 ms—]

[JEE (Main)-2021]

The point A moves with a uniform speed along the
circumference of a circle of radius 0.36 m and
covers 30° in 0.1 s. The perpendicular projection ‘P’
from ‘A’ on the diameter MN represents the simple
harmonic motion of ‘P’. The restoration force per
unit mass when P touches M will be

[JEE (Main)-2021]

A

0.1s

0.36 m 30° N

(o) P

(1
(2
3
4

9.87 N
50 N
100 N

)
)
)
) 0.49N

A particle is moving with uniform speed along the

circumference of a circle of radius R under the

action of a central fictitious force F which is

inversely proportional to R3. Its time period of

revolution will be given by : [JEE (Main)-2021]
4

(1) T<RS3

3
2) T «R2
(@) T o R?

5
4 TcR2

39.

40.

41.

42.

43.

As shown in the figure, a block of mass+/3 kg is

kept on a horizontal rough surface of coefficient of
1

friction 353 The critical force to be applied on the

vertical surface as shown at an angle 60° with
horizontal such that it does not move, will be 3x.
The value of x will be

J3 1

[g = 10 m/s?; sin60° = —; cos60° = —]
2 2

[JEE (Main)-2021]

A person standing on a spring balance inside a
stationary lift measures 60 kg. The weight of
that person if the lift descends with uniform
downward acceleration of 1.8 m/s? will be

N. [g = 10 m/s?] [JEE (Main)-2021]

A boy pushes a box of mass 2 kg with a force

F =(20i +10j) N on a frictionless surface. If the

box was initially at rest, then

displacement along the x-axis after 10 s.
[JEE (Main)-2021]

The length of metallic wire is |, when tension in it
is T,. Itis I, when the tension is T,. The original
length of the wire will be [JEE (Main)-2021]

_mis

Ty —Toly @ Iy +15
To,-Ty 2

Toly + T4ly @ Toly = Thly
T +T, To,-Ty

Two masses A and B, each of mass M are fixed
together by a massless spring. A force acts on the
mass B as shown in figure. If the mass A starts
moving away from mass B with acceleration ‘a’,
then the acceleration of mass B will be

[JEE (Main)-2021]

<—o——/TIITITN—o
F B A
Ma-F MF
(1) M @ F+Ma
F—-Ma F +Ma
®) — @ —p
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44.

45.

46.

A block of 200 g mass moves with a uniform speed
in a horizontal circular groove, with vertical side
walls of radius 20 cm. If the block takes 40 s to
complete one round, the normal force by the side
walls of the groove is: [JEE (Main)-2021]
(1) 9.859 x 102N

2) 9.859 x 104 N
3) 6.28 x 103 N
4) 0.0314 N

A block of mass m slides along a floor while a
force of magnitude F is applied to it at an angle 6
as shown in figure. The coefficient of kinetic friction
is ne- Then, the block’s acceleration ‘a’ is given
by: (g is acceleration due to gravity)

[JEE (Main)-2021]

i

icose+ (g—isinej
(1) m KK m

F F .

—cos0— ——sin0
2) m HK[Q m J

F F .

——Co0s0— ——sino
3) m MK(Q m j

F 0 F . 0
(4) Ecos — Mk g+;sm

Statement | : A cyclist is moving on an unbanked
road with a speed of 7 kmh~! and takes a sharp
circular turn along a path of radius of 2 m without
reducing the speed. The static friction coefficient is
0.2. The cyclist will not slip and pass the curve.
(g = 9.8 m/s?)

Statement Il : If the road is banked at an angle
of 45°, cyclist can cross the curve of 2 m radius
with the speed of 18.5 kmh~' without slipping.

In the light of the above statements, choose the
correct answer from the options given below.

[JEE (Main)-2021]

(1) Statement | is correct and statement Il is
incorrect

(2) Statement | is incorrect and statement Il is
correct

(3) Both statement | and statement Il are true

(4) Both statement | and statement Il are false

47.

48.

In a parallel plate capacitor set up, the plate area
of capacitor is 2 m? and the plates are separated
by 1 m. If the space between the plates are filled
with a dielectric material of thickness 0.5 m and
area 2 m? (see fig) the capacitance of the set-up
will be g,. (Dielectric constant of the
material = 3.2) (Round off to the Nearest Integer)

[JEE (Main)-2021]

—>
d

2

A modern grand-prix racing car of mass m is
travelling on a flat track in a circular arc of radius R
with a speed v. If the coefficient of static friction
between the tyres and the track is pg, then the
magnitude of negative lift F, acting downwards on
the car is: (Assume forces on the four tyres are
identical and g = acceleration due to gravity)

[JEE (Main)-2021]

.
) m[g - MSR]
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49.

50.

51.

52.

Two block (m = 0.5 kg and M = 4.5 kg) are
arranged on a horizontal frictionless table as shown
in figure. The coefficient of static friction between

the two blocks is § Then the maximum

7
horizontal force that can be applied on the larger

block so that the blocks move together is
N. (Round off to the Nearest Integer)
[Take g as 9.8 ms2] [JEE (Main)-2021]

m
M L»

[ITTTTETTTTITTTT]

Two identical blocks A and B each of mass m
resting on the smooth horizontal floor are
connected by a light spring of natural length L and
spring constant K. A third block C of mass m
moving with a speed v along the line joining A and
B collides with A. The maximum compression in
the spring is [JEE (Main)-2021]

C A B
m |—>[ m [ m |

mv mv

M) ok @ |

@) v\/E @ \/E
2K 2K

A body of mass 1 kg rests on a horizontal floor

1
with which it has a coefficient of static friction ﬁ

It is desired to make the body move by applying
the minimum possible force F N. The value of F will
be . (Round off to the Nearest Integer)

[Take g = 10 ms™] [JEE (Main)-2021]

A boy of mass 4 kg is standing on a piece of wood
having mass 5 kg. If the coefficient of friction
between the wood and the floor is 0.5, the maximum
force that the boy can exert on the rope so that the
piece of wood does not move from its place
is N. (Round off to the Nearest Integer)

[Take g = 10 ms™] [JEE (Main)-2021]

53.

54.

55.

I |
T |

TTTTU 777

INENE NN
NN NNy U
NNy
P A

<
<

A steel block of 10 kg rests on a horizontal floor
as shown. When three iron cylinders are placed on
it as shown, the block and cylinders go down with
an acceleration 0.2 m/s?. The normal reaction R’
by the floor if mass of the iron cylinders are equal
and of 20 kg each, is N.

[Take g = 10 m/s? and p_ = 0.2]
[JEE (Main)-2021]

R I—

() 714
@) 716
(3) 684
(4) 686

The normal reaction ‘N’ for a vehicle of 800 kg
mass, negotiating a turn on a 30° banked road at
maximum possible speed without skidding
is x 10% kg m/s?. [JEE (Main)-2021]

[Given cos30° = 0.87, p, = 0.2]
(1) 6.96

(2) 124

) 7.2

4) 10.2

A body of mass ‘m’ is launched up on a rough
inclined plane making an angle of 30° with the
horizontal. The coefficient of friction between the

X
body and plane is 5 if the time of ascent is half

of the time of descent. The value of x is
[JEE (Main)-2021]
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56.

57.

58.

59.

Two billiard balls of equal mass 30 g strike a rigid
wall with same speed of 108 kmph (as shown) but
at different angles. If the balls get reflected with
the same speed then the ratio of the magnitude of
impulses imparted to ball ‘a’ and ball ‘b’ by the wall
along ‘X’ direction is: [JEE (Main)-2021]

Y Y
u 45°
N X X
Ball (a) Y’ Ball (b) Y’
M v2:1 @ 1:42
@3) 2:1 @) 1:1

A force F =(40i +10;) Nacts on a body of mass
5 kg. If the body start from rest, its position vector

f at time t = 10 s, will be [JEE (Main)-2021]

(1) (400/ +400j)m  (2) (400i+100/) m

(3) (1007 +400j)m  (4) (1007 +100]) m

A particle of mass M originally at rest is subjected
to a force whose direction is constant but
magnitude varies with time according to the relation

7]

Where F, and T are constants. The force acts only
for the time interval 2T. The velocity v of the particle
after time 2T is : [JEE (Main)-2021]

o Rl L
5 2RT 4 ART
® @)

The initial mass of a rocket is 1000 kg. Calculate
at what rate the fuel should be burnt so that the
rocket is given an acceleration of 20 ms=. The
gases come out at a relative speed of 500 ms™"
with respect to the rocket: (Use g = 10 m/s?)
[JEE (Main)-2021]
(1) 60 kg s (2) 10 kg s’

(3) 6.0 x102 kg s~ (4) 500 kg s

60.

61.

62.

A particle of mass m is suspended from a ceiling
through a string of length L. The particle moves in

a horizontal circle of radius r such that r =L.

N

[JEE (Main)-2021]

The speed of particle will be:

The coefficient of static friction between two blocks
is 0.5 and the table is smooth. The maximum
horizontal force that can be applied to move the
blocks togetheris ___ N. (take g = 10 ms™)

[JEE (Main)-2021]

=05
Table Tkg |

2 kg > F
(/777777777777 77777777

The boxes of masses 2 kg and 8 kg are connected
by a massless string passing over smooth pulleys.
Calculate the time taken by box of mass 8 kg to
strike the ground from rest. (use g = 10 m/s?):

[JEE (Main)-2021]

/8kg
T
/2kg

T777777777777777777777777

N

Ocm

(1) 04s
) 0.25s
(3) 0.34s
4) 02's
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63.

64.

65.

66.

A bullet of 10 g, moving with velocity v, collides
head-on with the stationary bob of a pendulum and
recoils with velocity 100 m/s. The length of the
pendulum is 0.5 m and mass of the bob is 1 kg.
The minimum value of v = m/s so that the
pendulum describes a circle.

(Assume the string to be inextensible and g = 10 m/s?)

[JEE (Main)-2021]

x

109 1kg:!

A block moving horizontally on a smooth surface
with a speed of 40 ms™' splits into two equal
parts. If one of the parts moves at 60 ms™ in the
same direction, then the fractional change in the
kinetic energy will be x : 4 where x =

[JEE (Main)-2021]

A car is moving on a plane inclined at 30° to the

horizontal with an acceleration of 10 ms= parallel

to the plane upward. A bob is suspended by a

string from the roof of the car. The angle in

degrees which the string makes with the vertical is
(Take g = 10 ms™?)

[JEE (Main)-2021]

A block of mass m slides on the wooden wedge,
which in turn slides backward on the horizontal
surface. The acceleration of the block with respect
to the wedge is:

Given m = 8 kg, M = 16 kg

Assume all the surfaces shown in the figure to be

frictionless. [JEE (Main)-2021]
2
< M
30°

1 g9 2 i9

™) 3 @ 3

3 g9 4 i9

@) 3 “ Z

67.

68.

69.

An object of mass ‘m’ is being moved with a
constant velocity under the action of an applied
force of 2N along a frictionless surface with
following surface profile. [JEE (Main)-2021]

D

The correct applied force vs distance graph will be:

x

x

) D—
2N

When a body slides down from rest along a smooth
inclined plane making an angle of 30° with the
horizontal, it takes time T. When the same body
slides down from the rest along a rough inclined
plane making the same angle and through the
same distance, it takes time oT, where o is a
constant greater than 1. The co-efficient of friction
between the body and the rough plane is

1} where x=__ . [JEE (Main)-2021]

A fo? 1
Vx| o2
A body of mass 2 kg moves under a force of

(27+3]+5R)N. It starts from rest and was at the

origin initially. After 4 s, its new coordinates are
(8, b, 20). The value of b is . (Round off to
the nearest integer) [JEE (Main)-2021]
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70.

71.

72.

73.

74.

Ablock of mass 10 kg starts sliding on a surface with
aninitial velocity of 9.8 ms™'. The coefficient of friction
between the surface and block is 0.5. The distance
covered by the block before coming to rest is

[use g = 9.8 ms7?] [JEE (Main)-2022]
(1) 49m

(2) 9.8 m
(3) 12.5m
(4) 19.6m

A boy ties a stone of mass 100 g to the end of a
2 m long string and whirls it around in a horizontal
plane. The string can withstand the maximum tension
of 80 N. If the maximum speed with which the stone

canrevolveis grev. /' min The value of Kis (Assume
the string is massless and unstretchable)

[JEE (Main)-2022]
(1) 400 (2) 300
(3) 600 (4) 800
A uniform chain of 6 m length is placed on a table
such thata part of its length is hanging over the edge
of the table. The system is at rest. The
co-efficient of static friction between the chain and
the surface of the table is 0.5, the maximum length

of the chain hanging from the table is m.

[JEE (Main)-2022]
A force on an object of mass 100 g is (10f + 5f)N .

The position of that objectat t=2 s is (a i+ bj) m

a
after starting from rest. The value of b will be

[JEE (Main)-2022]
A disc and aflat small bottom beaker placed on it at
adistance Rfromiits centerisrevolving aboutan axis
passing through the center and perpendicular to its
plane with an angular velocity ®. The coefficient of
static friction between the bottom of the beaker and
the surface of the disc is .. The beaker will revolve
with the disc if : [JEE (Main)-2022]

ng ng

R<—= R<™

() R<23 @ R<_3
g g

R>*1L R>E

@ R=2 3 @ R=3

75.

76.

77.

78.

A curved in a level road has a radius 75 m. The
maximum speed of a car turning this curvedroad can
be 30 m/s without skidding. If radius of curved road
is changed to 48 m and the coefficient of friction
between the tyres and the road remains same, then

maximum allowed speed would be m/s.

[JEE (Main)-2022]
Ablock of mass 200 gis kept stationary on a smooth
inclined plane by applying a minimum horizontal

force F =+/x Nas shown infigure.

The value of x= [JEE (Main)-2022]

A personis standing in an elevator. In which situation,
he experiences weight loss?  [JEE (Main)-2022]

(1) Whenthe elevator moves upward with constant
acceleration

(2) Whenthe elevator moves downward with constant
acceleration

(3) When the elevator moves upward with uniform
velocity

(4) Whenthe elevator moves downward with uniform
velocity

A system of two blocks of masses m = 2 kg and
M = 8 kg is placed on a smooth table as shown in
figure. The coefficient of static friction between two
blocks is 0.5. The maximum horizontal force F that
can be applied to the block of mass M so that the
blocks move together willbe  [JEE (Main)-2022]

m[]
M | F

(1) 9.8N (2) 39.2N

(3) 49N (4) 78.4N
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79. One end of a massless spring of spring constant k 6 3

and natural length | is fixed while the other end is 1) W 2) ﬁ

connected to a small object of mass m lying on a

frictionless table. The spring remains horizontal on 3 2

the table. If the objectis made torotate atan angular @) J109 “) J109

80.

81.

82.

velocity m about an axis passing through fixed end,
then the elongation of the spring will be :

[JEE (Main)-2022]

k —mo?l mo’l
M —— @ —
mo k+mo
3 mmzlO 4 k+ mo)zlO
®) k — mo? @ ma?

A mass of 10 kg is suspended vertically by a rope of
length 5 m from the roof. Aforce of 30 N is applied at
the middle point of rope in horizontal direction. The
angle made by upper half of the rope with vertical is
0 =tan'(xx10™"). The value of xis

[JEE (Main)-2022]
A hanging mass M is connected to a four times
bigger mass by using a string-pulley arrangement,

as showninthe figure. The biggermassis placed on
a horizontal ice-slab and being pulled by 2 Mg force.

(Given, g =10 m/s?)

X
5
. Neglect mass of the string and
friction of the block (bigger mass) with ice slab.

In this situation, tension in the string is Mg for

X:

(Given g = acceleration due to gravity)
[JEE (Main)-2022]

4M
Mg

ice slab

M|

A /34 m long ladder weighing 10 kg leans on a

frictionless wall. Its feet rest on the floor 3 m away
from the wall as shown in the figure. If F,and F, are
the reaction forces of the floor and the wall, then ratio
of F JF_ will be: [JEE (Main)-2022]
(Use g =10 m/s?)

&
/

4— 3m—>

83.

84.

85.

86.

A block of mass 40 kg slides over a surface, when a
mass of 4 kg is suspended through an inextensible
massless string passing over frictionless pulley as
[JEE (Main)-2022]
The coefficient of kinetic friction between the surface
and blockis 0.02. The acceleration of block is (Given
g=10ms=.)

shown below.

T — )
7 i 7 T A T (Y 5 A i

i
E-Ilq_‘

(1) 1ms2

(2) 1/5ms™
(3) 4/5ms2
4) 8/11ms=

A block of mass M placed inside a box descends
vertically with acceleration ‘a’. The block exerts a
force equal to one-fourth of its weight on the floor of
the box. [JEE (Main)-2022]

The value of ‘a’ will be

M 2 @ 3

@ 2 “@ g
A car is moving with speed of 150 km/h and after
applying the break it will move 27 m before it stops.
Ifthe same caris moving with a speed of one third the
reported speed thenitwill stop aftertravelling m
distance. [JEE (Main)-2022]

For forces are acting at a point P in equilibrium as
showninfigure. Theratio of force F, to F,is 1: xwhere
X=__ . [JEE (Main)-2022]
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87.

88.

89.

Forafree body diagram shown in the figure, the four
forces are applied in the ‘x’ and ‘y’ directions. What
additional force must be applied and at what angle
with positive x-axis so that net acceleration of body

is zero? [JEE (Main)-2022]
PN Y
6N 3N
< Y ¢
N BN
(1) 2N, 45° ) 2N, 135°
2 o
3) ﬁN' 30 (4) 2N,45°

Three masses M =100 kg, m,= 10 kg and m, = 20
kg are arranged in a system as shown in figure. All
the surfaces are frictionless and strings are
inextensible and weightless. The pulleys are also
weightless and frictionless. A force Fis applied on
the system so that the mass m, moves upward with
an acceleration of 2 ms=2. The value of Fis

(Take g = 10 ms2) [JEE (Main)-2022]

my=10kg
F \
—* M=100kg my=20kg
(1) 3360N
(2) 3380N
(3) 3120N
4) 3240N

A monkey of mass 50 kg climbs on arope which can
withstand the tension (T) of 350 N. If monkey initially
climbs down with an acceleration of 4 m/s?and then
climbs up with an acceleration of 5 m/s2. Choose the

correct option (g = 10 m/s?).  [JEE (Main)-2022]

90.

91.

92.

(1) T=700 N while climbing upward
(2) T=350N while going downward
(3) Rope will break while climbing upward
(4) Rope will break while going downward

A ball of mass 0.15 kg hits the wall with its initial
speed of 12 ms~" and bounces back without changing
its initial speed. If the force applied by the wall on the
ball during the contact is 100 N, calculate the time
duration of the contact of ball with the wall.

[JEE (Main)-2022]
(1) 0.018s
(2) 0.036s
(3) 0.009s
(4) 0.072s

A body of mass 8 kg and another of mass 2 kg are
moving with equal kinetic energy. The ratio of their
respective momenta will be [JEE (Main)-2022]

(1) 1:1
@) 2:1
@) 1:4
@) 4:1

As per givenfigures, two springs of spring constants
k and 2k are connected to mass m. If the period of
oscillation in figure (a) is 3 s, then the period of

oscillation in figure (b) will be Jx's.Thevalue of xis
[JEE (Main)-2022]

figure (b)

figure(a)

Corporate Office : Aakash Tower, 8, Pusa Road, New Delhi-110005. Phone : 011-47623456



PHYSICS

ARCHIVE - JEE (Main)

93.

94.

95.

96.

Abagis gentlydropped on a conveyor belt moving at
aspeed of 2 m/s. The coefficient of friction between
the conveyor beltand bagis 0.4. Initially the bag slips
on the belt before it stops due to friction. The
distance travelled by the bag on the belt during
slipping motion, is [JEE (Main)-2022]
[Take g = 10 m/s?]

(1) 2m

(2) 0.5m

(3) 3.2m

(4) 0.8 ms

A block of mass M slides down on a rough inclined
plane with constant velocity. The angle made by the
incline plane with horizontal is 0. The magnitude of

the contact force will be [JEE (Main)-2022]

(1) Mg
(2) MgcosO

(3) /Mgsin6+Mgcos

4) Mgsino1+p

A block ‘A’ takes 2 s to slide down a frictionless
incline of 30° and length ‘7, kept inside a lift going up
with uniform velocity ‘v'. If the incline is changed to
45°, the time taken by the block, to slide down the
incline, will be approximately [JEE (Main)-2022]
(1) 2.66s

(2) 0.83s

(3) 1.68s

)
)
)
(4) 0.70 s

Twoinclined planes are placed as shown infigure. A
block is projected from the point A of inclined plane
AB along its surface with a velocity just sufficient to
carry it to the top point B at a height
10 m. After reaching the point B the block slides

down oninclined plane BC. Time it takes to reach to
the point C from point Ais t(x/§ + ‘I)S . The value of

tis . (Use g =10 m/s?)
B

[JEE (Main)-2022]

10 m
/45" 30°
e %

Corporate Office : Aakash Tower, 8, Pusa Road,

97.

98.

99.

A balloon has mass of 10 g in air. The air escapes
from the balloon at a uniform rate with velocity
4.5 cm/s. If the balloon shrinks in 5 s completely.
Then, the average force acting on that balloon will be
(in dyne). [JEE (Main)-2022]
(1) 3

@ 9

(3) 12

4) 18

A pressure-pump has a horizontal tube of cross
sectional area 10 cm? for the outflow of water at a
speed of 20 m/s. The force exerted on the vertical
wall just in front of the tube which stops water
horizontally flowing out of the tube, is

[given: density of water = 1000 kg/m?3]
[JEE (Main)-2022]
(1) 300N
(2) 500N
(3) 250N
(4) 400N

A uniform metal chain of mass m and length ‘L’
passes over a massless and frictionless pully. It is
released from rest with a part of its length I is
hanging on one side and rest of its length ‘L - I is
hanging on the other side of the pully. At a certain

point of time, when [ = L , the acceleration of the
X

chainis % . The value of x is

[JEE (Main)-2022]

() 6
@) 15
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100. A smooth circular groove has a smooth vertical wall

101.

as shownin figure. A block of mass mmoves against
the wall with a speed v. Which of the following curve
represents the correct relation between the normal
reaction onthe block by the wall (N) and speed of the
block (v)? [JEE (Main)-2022]

N
™

N
)

N
3)

N
)

v

Two bodies of masses m, = 5 kg and m, = 3 kg are
connected by a light string going over a smooth light
pulley on a smooth inclined plane as shown in the
figure. The system s atrest. The force exerted by the
inclined plane on the body of mass m, will be

[Take g = 10 ms~] [JEE (Main)-2022]

ml

m2

(1) 30N
) 40N
3) 50N
(4) 60N

102.

103.

104.

If momentum of abodyis increased by 20%, then its
kinetic energy increases by  [JEE (Main)-2022]
(1) 36%
(2) 40%
(3) 44%
(4) 48%

In the arrangement shown in figure a,, a,, a; and a,
are the accelerations of masses m,, m,, m, and m,
respectively. Which of the following relation is true

for this arrangement? [JEE (Main)-2022]
LIS LSS LSS
m1
m2
ms
m4

(1) 4a, +2a,+a;+a,=0
(2) a, +4a,+3a;+a,=0
) a, +4a,+3a,+2a,=0
(4) 2a, +2a,+3a;+a,=0
For a particle in uniform circular motion, the
acceleration 3 at any point P(R, 6) on the circular
path of radius R is (when 0 is measured from the
positive x-axis and v is uniform speed):

[JEE (Main)-2022]

2 2

(1 —%sinef +%cose}

2 L2 .
2 ~Y_cos6i +Zsin 0j
R R

2 2

v AV . A
3) ——c0s0i ——sin0O
®) R R /

2 2

Vias VoA
4) ——i+—
@) R RJ
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105. Abody of mass 10 kg is projected at an angle of 45°

106.

107.

with the horizontal. The trajectory of the body is
observed to pass through a point (20, 10). If Tis the
time of flight, then its momentum vector, at time

=75 [Take g =10 m/s?]
[JEE (Main)-2022]
(1) 100f + (10042 — 200);
(2) 10042 +(100 —2004/2)]
(3) 100 +(100 —200~/2)]
(4) 100427 + (10072 - 200);]

An object of mass 5 kg is thrown vertically upwards
from the ground. The air resistance produces a
constant retarding force of 10 N throughout the
motion. The ratio of time of ascent to the time of
descent will be equal to [Use g = 10 ms™].

[JEE (Main)-2022]

A 1:1
2 V2:43
(3) \/§:x/§

@) 2:3

A batsman hits back a ball of mass 0.4 kg straight
in the direction of the bowler without changing its
initial speed of 15 ms~'. The impulse imparted to the
ball is Ns. [JEE (Main)-2022]

Q

108.

109.

A system to 10 balls each of mass 2 kg are
connected via massless and unstretchable string.
The system is allowed to slip over the edge of a
smooth table as shown in figure. Tension on the
string between the 71" and 8" ball is N when
6" ball just leaves the table [JEE (Main)-2022]

10' ball
GO oo O OO

1 bal]

Two masses M, and M, are tied together at the two
ends of a light inextensible string that passes over
a frictionless pulley. When the mass M, is twice that
of M,, the acceleration of the system is a,. When
the mass M, is thrice that of M,, the acceleration of

1 .
will be

the system is a,. The ratio a
2
[JEE (Main)-2022]
M,
M,
o 1 ) 2
™ 3 @ 3
3 1
® 3 @ 5
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Chapter 3

Laws of Motion

1. Answer (3) 8. Answer (3)
I=Ap =m|Av| =04 x (1 +1)=0.8Ns
2. Answer (1) T A
i g il I v
84(along vertical) = 9 SIN 60° ¢ ¢ N

8p(along vertical) = 9 sin®30° 20N 100 N

3 1 g Clearly f, = 120 N (for vertical equilibrium of the
= 8(A/B) along vertical = g(z - Zj = E =4.9m/s® system)
9. Answer (2)
Work done by friction along PQ

3.  Answer (1)

F, = mg(sin6 + pcoso)

F, = mg(sind — pcose) = work done by friction along QR

ﬂz 2sin®+tan0bcos6 umg cos0— 5 = umg x
F, 2sin6—tanBcos sin30
=3 = x=35m
4.  Answer (2) Now, according to work energy theorem
1 mgh = w(PQ) + w(QOR)
Kooy Since, w{PQ) = w{QR)
ki, = ki
W mg(2) = 2 x umg cos 30 Sin30°
ki T = p=0.29
L —kﬂ—% 10. Answer (4)

L TR The roller will turn left as a force of friction will
Answer (2) develop on rail AB in the backward direction.
Answer (2) 11.  Answer (2)

Answer (1) To stop the moving block m,, acceleration of m,
2 should be opposite to velocity of m,

_dy x°
tano = o 2 m,g < u(m + m,)g
At limiting equilibrium, m = 5<0.15(10 + m,)

p = tan6 0 y = m, >23.33 kg
X2 / ] .. Minimum mass = 27.3 kg (according to given
0.5 = 5 options)
S = 1 12. Answer (3)
1 2 -n k
= — mo‘R=kR™" =—
Now, y 6 R"
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13.

14.

15.

16.

1 1

= —5 € ——
T2 Rn+1

= T R(%HJ

Answer (2)

P

Friction force should be acting upward along the
plane. So for state of impending motion.

34+10x10— =P +10x10—x 2
V2 V2 10

7371 - 4242 =P

. P=3128~32N

Answer (1)

Tcos45° = mg
Tsind5° = F

= F=mg
=10 x10=100 N
Answer (4)

TCR2 ax

Answer (3)

_2usin®
9

T

17.

18.

g cosb

g

210 3
10 2

T=43s

V,=5y3-10=-1.34 ms™

Vx:10x1:5ms’1
2

v? 26.79

gcosH 10x0.97

=2.8m

Answer (2)
F = kt

P _
dt

3p t
j dp = kjtdt
p 0

t-2 [P
k
Answer (1)
F:E+Elt+%§t2
=(27+4])+ (55 + 4])x2+ [ 4] 4] ]2
:(2of+2o]') m

‘F‘ =202 m
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19. Answer (2)

1 V3 :
2 —= —
+mg o =umg— (i)
%+pmg§=10 (i)
= 2+mg=10 = mg=38
Fromeq(i),6:px8x§
_2x6
" 83
V3
H=7

20. Answer (3)
Retardation of the particle

a=—(g+y?

0 —dv t
jngz = [ dt [for H,,, v = 0]
Vo 0

21. Answer (2)
v2 = u? - 2aS

V2 — (1)2 _(2)|:25 X 1072 :I&

20x107% [100
v2:1—1
2
v—lm/s—07m/s
22. Answer (3)
=
a, =
M+m
_F—(0.2)4><10_(F—8j
4 4
-8
We have, <(0.2010
= F-8<8
= F<16

23.

24.

25.

26.

Answer (3)
1 T
/]
=
7
M L-x Mw?
TX:T(L—X){X+ 5 }mzz oL (L2 - x?)
Answer (4)
N=60N
F=02x60=12N
[2of_12)
a2 ) 53 406 mis?
5 5
N
}.LN 'éé;" = a4,
60°
20N
mg =50 N
ForB N=40N
F=8N= £—8 5ag
ag 17.3-8 _93 _ 4 g6mis
5 5

ag—a, = 0.8 m/s?
Answer (4)
I, = nl,
s Koo —
/
kb1
"ky Iy n
Answer (3)

6 =sin"’ 1 =30°
2
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N cosb = mg ...(i)

me?r

N'sin@ = ..(i)

2r

tang=2"
29
02 = 2gtano _ 29

r r/3

=

27. Answer (4)
T, cos45° = 100 N (i)
T, sin45° = F .. (i)
= F=100N

v T., =100 N
FBD of 'O’
28. Answer (4)

L_‘g kx
Id—bl

(fo*+x)

At elongated position (x),
Fradial = mrmz

kx = m(¢ + X)w?

mlw?

k- mo?
29. Answer (2)

mo?(ly + X) = kx

mlyo?

For k >> ma?

y = 4Cx?
d_y =tan0 =8Cx
dx

At P, tan6 = 8Ca
For steady circular motion

mg sin® = mw?acosh

0)23

— tanf=——
9

= 8Caxg=w?xa
= w=,8gC

= ©=2/29C

31. Answer (3)

1

v

(mg + mkv?)
|a| = g + kv®
vdv
= g +kv?
0 Hmax
- vdv = _[ —dh
9 +kv 0
On solving
1 ku?
Hiox = Eln (1 + —J
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32. Answer (3)

T o\ R=1m
y
| 0
h
p = tané
3
—=tano
= %
= 0=237°

h:R—Rcosez1—1x%:0.2m
33. Answer (3)

dv, k

— 2 =—vVv
d m Y

av

Yy _k,
da m
dv, VY,

=2 =vdx=v,d
= dVy V x x yy

34.

Work done by all the force/s is equal to zero.
0 = mg3/ sin6 — umglcos6 = 0
3sin6 = pcos® = p = 3tand

k=3
35. Answer (25) )
For no slipping y=X_
tand < p Y 4
X<05
2

| X

Yoax = 29 €M

36. Answer (25)
For equilibrium of the block
f

I

.,,
\\\\\\\\'FT\\\\\\\
2

N=F
f=Mg
and Mg <f,

M
L F>2
u

Frax = 25N

37. Answer (1)
(”jx(o.se)
6
v=—»2o> - m/s

0.1

=x x 0.6 m/s

ay =082 g 57 Nig
r 0.36

38. Answer (3)

K
R®

= Vo=
R

_27R
v

T

= T«R?
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39. Answer (3.33)

L H— f
////////‘l'// /7777

mg

N = mg + F sin60°

For no movement of the block —
F cos60° < f,

F cos60° < u (mg + F sin60°)

Fe umg
"~ c0s60° — psin60°

Feritica = 10 N
40. Answer (492)
M = 60 kg
N =M(g - a)
=60(10 - 1.8)
=492 N
41. Answer (500)

x=1ag2=140400
2 2

=500 m
42. Answer (4)
T, =K, = 1) (1)
T, =K(l, = 1) .(2)
From (1) and (2),
_ Tl =Ty

I =
O (T,-T)

43. Answer (4)
B8 M f
o o
F <— a
f f=M
=Ma

F+f=Ma,

F+f F+Ma
R O VIS B

44. Answer (2)

2
(2oox1o3)x(2“xazj
B 40

0.2
=9.859 x 104 N
45. Answer (2)
Fcosb — uN = ma
N = (mg — Fsin0)
Fcos® — umg + puF sin6 = ma
46. Answer (3)
For statement-I

v <, /urg
<40.2x2x9.8

v <4/3.92 = statement-l is true

For statement-Il

(u+tane) 3

allowable — rgT = Erg

\"

So, both the statements are true.
47. Answer (4)

Co soAt _ 80><205 =388 ¢,
—t+— 1-0.5+——
d-tr 3.2
48. Answer (2)
N
2
g oM
R
In limiting condition
2
mv
MsN =05
2
mv
= N-=
usR
F N = mg mv?
= m —_— = -
- 9 usR

2
\Y
_FL =-m|g-—
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49. Answer (21) 53. Answer (4)
m u [ 3 |
M —F 1 |2
HITTTTTTTTITITTT ] [ i0kg |l0-2m/s2
a=_r R’ = (10 + 3 x 20) x (g — a)
m+M = 70 x (9.8)
f =686 N
—ma=m m+M 54. Answer (4)
m <umg for no slipping N
m+M
F < p(m+M))g uN
F :%(0.5+4.5) 9.8N = 21 N 30° M9
50. Answer (3) Along vertical
Maximum compression occurs when velocities of N cos30° = mg + uN cos60°

A and B are equal.

1 21 2 1,9 N£=8OO><9.8+0.2N><l
—mvg ——mvg = —KXx 2 2
2 4
m = N£—0.1N=800x9.8
Vo /— =X 2
2K
51. Answer (5) N = 800x9.8
Force required to pull the block £ J3 8.1
F 2
5 ~ 10234
------------------- ~ 10.2 x 10% kg m/s?
AN SANNNNNNKNN N\ 55 AnSWGr (3)

F = costr waing A
cos 6 + psin A 7Y g(sin6+coso)

Fom=tM9 5y

min_\/_i_—p'2

N N
D Al - ~
52. Answer (30) For Man: g(sin6 — pcos6)

T=Mg-N )
R=mg+N=(u+mjg-T T+N ta =5
For no movement of block
T<puR Mg
H = u= g tano = g
T< u[(M+m)g—T] For block:
N 56. Answer (1)
T< M |, =2mv
+ °
L 30: - T l, = 2mv cos(45°)
max RT mg ratio = /2
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57.

58.

59.

60.

Answer (2)

R, 1a
r=ut+— a
2

- %X(shzj)xmo

= (400i +100j) m
Answer (4)

o]
=]

v F,
dv = 0 T2—t2
- {V JMxTz[ (

2 3
[mf__f_}
2 31

__Fo X[TX4T2 —1x8T3}
MT? 3

= V=

F, 4T® 4R T
TMT2 3 3M
Answer (1)
Here M = 1000 kg, a = 20 m/s?
V., = 500 m/s

Using Newton’s 2" |aw,

dm
Vre'(dtj Mg = Ma

= soox(‘LTj_1ooo(10+2o)
= M _ 60 kgls
at

Answer (2)

T cosb = mg

sz

Tsing=——

2
— =tano
rg

+ T2~ 2fT) ] at

61.

62.

63.

64.

65.

Answer (15)
Maximum acceleration of block 1 is
a_ =5m/s?

max

= Which is also maximum acceleration of the
system without relative slipping in blocks.

Frax = 3 (@) = 15N

Answer (1)

max)

2T T

a
El 8 kg 2 kg Ta

80 20
80 — 2T =4a (1)
T-20=2a .(2)
From (1) and (2)
a=5m/s?

/2H /2><20><2

al2 100x5
Answer (400)

For pendulum to describe circle

VB/mln — \)5)(10)(0.5 :5 m/S
=0.01 xv
= 0.01 (-100) + 1 x 5

Pouliet initial

psystem final

0.01)(-100)+5 = —
= (0.01)(-100)+ 100

v —
o0~

v =400
Answer (1)

m-40=""60+2v
2 2
= V=20m/s

(602 +202) - ;m 402
1 2
—m 40
2

m
2

N\—\

f:

Answer (30)
Acceleration of point of

=10co0s 30% + 10sin30°]

= 5\3i+5]

Corporate Office : Aakash Tower, 8, Pusa Road, New Delhi-110005. Phone : 011-47623456
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Jerr = —| (5+/31+5) +10] ]

69. Answer (12)

F-ta?
= —(54/3i+15j) 2
G:tan1(%j:30° %(?%}4%/}).16
66. Answer (1) R R R
As, SF. =0 = 8i+12] + 20k
= a,,=0 b=12

70. Answer (2)

u? u?
a<— 6 (wrtwedge) =23 200)
(9.8
2x0.5x(9.8)
= M(-a) + m(bcos6 —a) =0
M 9.8
= bcosh—a= —a ==
m 1
. M N
= bcosd = 3a (i) As = 2 =9.8m
and for block, 71.  Answer (3)
mgsind + macosb = mb T = me?r

b:gsin6+Ecosze :>b(1—lcoszej:gsin6 K 1V
3 3 = 80=0.1><(27c><—><—j x2

1 n 60
gx— 2
= b=—gii=Cyg 800 K2
1- 3 X 2 = T = %
67. Answer (1)
In first half, = K=30x20=600
F = mgsind = 2 N (upwards along the incline) 72. Answer (2)
In 2nd half, . .
F = mgsind = 2 N (upwards along the incline) (x)g% = 1(6 —x) gh- where xis length of hanging part
68. Answer (3) = x=3-0.5x
= x=2m
T _ arough
ol m 73. Answer (2)
1 H\/§ F =ma
_42__ 2 3 .
Vo172 = a=100/ +50;
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1 A N\ A2
E(1OO'+5OJ)2

= 200/ +100; m
soa=200mand b=100 m

a
a4_9
so

74. Answer (2)
To move together

o’R<ug

75. Answer (24)

v =./ugr

Lo b
:VZ r2

30_ 75 _[25_5
v, V48 V16 4
= V,=24mls

76. Answer (12)

60°

F cos60° = mg sin60°

V3

F><1:O.2><10><—
2 2

= F=2J3
= F=+12N
x=12

77. Answer (2)
Apparent weight = m(g — a)
= Weight loss in downward accelerated elevator

78. Answer (3)

}l=0_5'\ m
—> F
7 r i drd i rird
amaX:Hg

=0.5x9.8=4.9m/s?
F.=8+2)x49=49N
79. Answer (3)
m*(l, + X) = kx
= mo?l, = (k— mw?) x x
mw2l0

X=—M—~
= 7 (k-mo?)

80. Answer (3)

10 kg

T cosO = mg

T cosO =100 N ...(i)

Tsin® = 30 ...(ii)
Tsing 30

= Tcos6 100

3
tan6 = —
= 10

x=3

81. Answer (6)

Mg

g . L
a= =<
MM 5 (in upward direction)
T=M(g+gJ=_6Mg
5 5
= X=6

Corporate Office : Aakash Tower, 8, Pusa Road, New Delhi-110005. Phone : 011-47623456
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82.

83.

84.

Answer (3)

7, A

i

w],»m 7

Taking torque from B

3
FW><5=§mg

= F =%><10><10

w

=30N
N=mg=100N
andf=F =30N

S0 F, = |N? +f? = 10900 =10+109 N

Let the acceleration is a as shown then.

R 3
SO F 109
Answer (4)
LA N
wmnnratie 5
T ——-v
fe
400N
f;'max = IJN
=0.02 x 400
=8N
40-T=4a
T-8=40a
a=32_8 2
4 11
Answer (3)
N= .@.
4

J

|
g

o

400N

85.

86.

87.

88.

Using Newton’s second law

mg
mg—-—==ma
g 4
39
a=—7
=97
Answer (3)
F.d=—mv’
2
9 _[v2 _[1j2
d1 v, 3
1
d2:d1x§:3m
Answer (3)
1 1 1
F =42x———=—
! V2 2 2
1 1 3
F=2x—+—=—
L 2 2 2

F
F2

:l:x:3
X

-

Answer (1)

Resultant of already applied forces = - —J

= Force required to balance =/ + |

= Force required =2 N
45° with +ve x-axis

Answer (3)

in magnitude at angle

In frame of block of mass M moving with

acceleration a

m.a m, T

i
2 mfs’
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89.

90.

91.

92.

ma-T=2m, = 10a-T=20 ()

1 2 m/s’

mg
T-m,g=m_2—=T-200=40 = T=240 ...(ii)
= From equation 1 and 2 10a = 260 or a = 26 m/s?
for block
F=(M+m,a=120 x 26
=3120N
Answer (3)
T oo =90 % (10-4)
=50x%x6
=300 N
T,=50x(10 +5)
=50 x 15
=750 N
= Rope will break while climbing up.
Answer (2)
F=100 N
AP=2x0.15x% 12
=3.6

_38
100

¢ -0.036s

Answer (2)

P=.2mKE

Answer (2)

For case (a),

For case (b),

Keg = 3K
'.'7':275\/E
K

Ta_ Kb

Tb_ Ka

3 f3Kx3_i

T, 2k 2

Tp =2

X=2

93. Answer (2)

94.

95.

v=2m/s

p=04

a=+(0.4) (9)

=+ 4 m/s?

vZ—u?=2as

= (4)=2x(4)(s)
s§s=05m

Answer (1)

As the body is moving with constant velocity so
forces acting on the body must be balanced.

= Contact force from incline should balance weight
of the body.

= |F

contact| -

Mg
Answer (3)
0,=30°0,=45°

a, = gsind, = 5 m/s? a, = gsin0, , 542 m/s?

f
t, a1: a,

t2 2l a1

g,

t 1
1=(2)s
t
t2 = (2)%

~1.68s
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96. Answer (2)
AB =102 m
va =+/2x10x10 = 1042 m/s

ve =10v2 mis

agc =gsin(30°)=5 m/s?

tgc =2v2's [VC]

apc

Va
typ=—2==2s
AB 5\/5

tAB+tBC =2(\/§+1)
= t=2
97. Answer (2)

Favg = WX Vg

_10 45-9
5

98. Answer (4)

F, = pAv
=10°x 10 x 10™* x 20 x 20

=400 N

99. Answer (4)

0
iy
a_mz m1g=9
m,+m 2
= m,=3m,
(L-n=3l
L=4

100.

101.

102.

103.

104.

Answer (1)

= The graph given in option (1) suits the best for
the above relation.

Answer (2)
m,g = m,gsin0 ...(i)
N = m,gcos0 ...(ii)

= N__ coto
myg

. 3
= N=3x10 x cotd = 3><10><% [ smezgj

= N =40 Newtons

Answer (3)

2
k- (1:2p)
2m

= %:(1.2)2—1:0.44

= 44% increase

Answer (1)
From virtual work done method,

AT xa, +2Txa,+Txa,+Txa, =0
= 4a,+2a,+a;+a,=0

Answer (3)

Oy
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As the particle in uniform circular motion experiences
only centripetal acceleration of magnitude ®w?R or

2
% directed towards centre so from diagram.

2 2

- Vv -~ 14 . ~

a=-—cos0(—i)+—sin(—
= (=) = (=)

105. Answer (4)
m =10 kg

0 =45°

X
=xtan0|1-—
Y ( Rj

20
10=20[1-22
= ( R]

= R=40

2
40=L = =20
10

2%x20% =

2 _ 4

=—=s=>t=2s
10

2

att=2, v =(10v27)+ (1042 -2x10) ]

= T-=

= B =10[10v2/ + (1042 -20)] ]

— 100427 + (10042 - 200) }
Answer (2)

Let time taken to ascent is ¢, and that to descent is
t,. Height will be same so

106.

a

PHYSICS
H=1x 12t =1x8t§

2 2

t_ 2
MCERE

107. Answer (12)

I=mAv

=04 %x2%x15=12Ns
108. Answer (36)

At given instant

_6mxg_6_g
10m 10

sys

T,s=(3m) x a,,

S

6
= (3m) x (%)

_ 3x2x6x10 _36N
10

109. Answer (2)

2M, — M,

TeRtetl 3M
1

a1=M
> + M,

xg

9
3
3M, - M,

am, 97

N Q@

And, @ =

& _93_2
“a, g/2 3
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Laws of Motion JEE Main 2023 (January) Chapter-wise Qs Bank

Questions with Solutions MathonGo

Q1 - 24 January - Shift 1

As per given figure, a weightless pulley P is
attached on a double inclined frictionless surface.

The tension in the string (massless) will be (if g =
10 m/s?)

Space for your notes:

(1) (443 + 1IN (2) 4(3 +1N
(3) 43 -1)N (4) (443 -1N

Q2 - 24 January - Shift 1

Given below are two statements :

Statement-I : An elevator can go up or down with
uniform speed when its weight is balanced with the
tension of its cable.

Statement-Il1 : Force exerted by the floor of an
elevator on the foot of a person standing on it is
more than his/her weight when the elevator goes
down with increasing speed.

In the light of the above statements, choose the
correct answer from the options given below :

(1) Both statement I and statement II are false

(2) Statement I 1s true but Statement II 1s false

(3) Both Statement I and Statement II are true

(4) Statement [ is false but Statement II is true

Space for your notes:

Q3 - 25 January - Shift 2

#MathBoleTohMathonGo

To practice more chapter-wise JEE Main PYQs, click here to download the MARKS app from Playstore
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Laws of Motion JEE Main 2023 (January) Chapter-wise Qs Bank

Questions with Solutions

Consider a block kept on an inclined plane

(inclined at 45°) as shown in the figure. If the force
required to just push it up the incline 1s 2 times the
force required to just prevent it from sliding down,
the coefficient of friction between the block and

inclined plane (p) is equal to :

45°

(1)0.33 (2)060
(3)0.25 (4)0.50

Q4 - 29 January - Shift 1

A block of mass m slides down the plane inclined
at angle 30° with an acceleration % . The value of

coefficient of kinetic friction will be :

23+ ]

1 2

(1) 5 (2) )
O @y 261

QS5 - 29 January - Shift 2
Force acts for 20 s on a body of mass 20 kg,

starting from rest, after which the force ceases and

then body describes 50 m in the next 10 s. The
value of force will be :

(1) 40 N (2) 5N
(3)20 N (4) 10N

Q6 - 29 January - Shift 2

#MathBoleTohMathonGo

Space for your notes:

Space for your notes:

Space for your notes:

MathonGo

To practice more chapter-wise JEE Main PYQs, click here to download the MARKS app from Playstore
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Questions with Solutions

The time taken by an object to slide down 45°
rough inclined plane is n times as it takes to slide
down a perfectly smooth 45° incline plane. The
coefficient of kinetic friction between the object

and the incline plane is

1 1

l—=n2 n

(1)

(3)1+i2 ) i P—
n n

Q7 - 30 January - Shift 1

The figure represents the momentum time (p-t)
curve for a particle moving along an axis under the
influence of the force. Identify the regions on the
graph where the magnitude of the force 1s
maximum and minimum respectively ?
If (t3 = tg) < tl-

A

P
i
: , >
1;1 t, ot
(I)cand a (2)band c
(3)cand b (4)aand b
Q8 - 30 January - Shift 2
#MathBoleTohMathonGo

Space for your notes:

Space for your notes.

MathonGo
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Questions with Solutions

A block of /3 kg is attached to a string whose
other end is attached to the wall. An unknown
force F is applied so that the string makes an angle
of 30° with the wall. The tension T is:

(Given g =10 ms™)

— [

wﬁkg
()20 N (2)25N
(3) 10N (4) 15N

QY - 30 January - Shift 2

A stone tied to 180 cm long string at its end is
making 28 revolutions in horizontal circle in every
minute. The magnitude of acceleration of stone is

1936 e
+ ms 2. The value of x

X

[Take T= §]
7

Q10 - 31 January - Shift 1

#MathBoleTohMathonGo

Space for your notes:

Space for your notes:

MathonGo

To practice more chapter-wise JEE Main PYQs, click here to download the MARKS app from Playstore
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Laws of Motion JEE Main 2023 (January) Chapter-wise Qs Bank

Questions with Solutions

As shown 1n figure, a 70 kg garden roller is pushed
with a force of F=200N at an angle of 30° with
horizontal. The normal reaction on the roller is
(Giveng=10ms ™ %)

>

F

NN N NN NNNN NN NNNNNNNANN
(1) 80042 N

(2) 600N

(3) 800N

(4) 200+/3N

Q11 - 31 January - Shift 1
A lift of mass M = 500 kg is descending with

speed of 2 ms™. Its supporting cable begins to slip
thus allowing it to fall with a constant acceleration

of 2 ms™. The kinetic energy of the lift at the end
of fall through to a distance of 6 m will be kJ.

Q12 - 31 January - Shift 2

A stone of mass 1 kg 1s tied to end of a massless
string of length 1 m. If the breaking tension of the
string 1s 400 N, then maximum linear velocity, the
stone can have without breaking the string, while

rotating in horizontal plane, 1s:

(1) 20 ms™ (2) 40 ms™
(3) 400 ms™ (4) 10 ms™
#MathBoleTohMathonGo

Space for your notes:

Space for your notes:

Space for your notes:

MathonGo

To practice more chapter-wise JEE Main PYQs, click here to download the MARKS app from Playstore
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Laws of Motion JEE Main 2023 (January) Chapter-wise Qs Bank

Questions with Solutions

Q13 - 31 January - Shift 2

A body of mass 10 kg 1s moving with an mitial
speed of 20 m/s. The body stops after 5 s due to
friction between body and the floor. The value of
the coefficient of friction 1s: (Take acceleration due
to gravity g = 10 ms™)

(1)0.2 (2)03

(3)0.5 (404

Q14 - 01 February - Shift 1

A block of mass 5 kg is placed at rest on a table of
rough surface. Now, if a force of 30N is applied in
the direction parallel to surface of the table, the
block slides through a distance of 50 m in an
interval of time 10s. Coefficient of kinetic friction
is (given, g =10 ms):

(1) 0.60 (2) 0.75

(3) 0.50 (4) 0.25

Q15 - 01 February - Shift 2

As shown in the figure a block of mass 10 kg lying
on a horizontal surface is pulled by a force F acting
at an angle 30°, with horizontal. For ps = 0.25, the

block will just start to move for the value of F:
[Given g= 10 ms ’]

A

1515000000000 5000
(1)33.3N (2)25.2N
(3) 20N (4)35.7N
#MathBoleTohMathonGo

MathonGo

Space for your notes:

Space for your notes:

Space for your notes:
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Questions with Solutions MathonGo

Answer Key

(As per Official NTA Key released on 2 Feb)

Q1(2) Q2 (2) Q3 (1) Q4 (2)
Q5(2) Q6 (4) Q7 (3) Q8 (1)
Q9 (125) Q10 (3) Q11 (7) Q12 (1)
Q13 (4) Q14 (3) Q15 (2)
#MathBoleTohMathonGo

To practice more chapter-wise JEE Main PYQs, click here to download the MARKS app from Playstore
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Laws of Motion

Questions with Solutions
Q1 (2)
AT
4gsin60°—T =4a
4 g sin60°
AR

g sin30°
T—-gsin30°=a --(2)
Solving (1) and (2) we get.

2073t dip o)
T= 4(/3+1)N

Q2(2)

#MathBoleTohMathonGo

JEE Main 2023 (January) Chapter-wise Qs Bank

(1)

MathonGo
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Questions with Solutions MathonGo

Statement-1
When elevator is moving with uniform
spoedtfoE g

TT
I,

Statement-2

When elevator 1s going down with increasing
speed, its acceleration is downward.

Hence

W—N:Exa

g

N=W [1 — E] i.e. less than weight.
g

Q3 (M)

#MathBoleTohMathonGo
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Questions with Solutions MathonGo

F; = mg sin45° + f = mg sin45° + puN

mg

NG
E:‘jz%(w)

E = +pmgcos45°

mg cos45°

F, = mg sin 45° — f = mg sin 45° — uN

2 B8 ¢ae
F—Jiﬂ 1)

F] :2F2

Ea+p =27~
f f
l+pu=2-2n
u=1/3=0.33

#MathBoleTohMathonGo
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Questions with Solutions MathonGo

Q4(2)

Mg sin 30° - umgcos 30° = ma

g 3 g

2 2 %97y

Q5 (2)

#MathBoleTohMathonGo
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Laws of Motion

Questions with Solutions

20 kg t=20 sec.
F vV

—> —>

JEE Main 2023 (January) Chapter-wise Qs Bank

u=0

50 m
50=V x 10
V=5m/s
V=0+ax20
5=ax20
1

a= —m/s’
4

|
F =ma =20 x Z = 5N

Q6 (4)

a =gsin9:g/\f§

g _

A J

Kg

a, =gsinb—Kgcos0 =

2

Q7 03)

#MathBoleTohMathonGo

2

MathonGo
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Laws of Motion

Questions with Solutions

=|F| =

max slope (c)
min slope (b)

Q8 (1)

i
dt

JEE Main 2023 (January) Chapter-wise Qs Bank

= Slope of curve

0 =30°

cos0 =

V3¢
e

_, V3 _3g
oo 2P

= T=20N

Q9 (125)

#MathBoleTohMathonGo
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Questions with Solutions MathonGo

2
a—ng—[28X2ﬂ] x]1.8
60

2
:[56 22} oici)

X

60 7

(44)°
225

- 1936x1.8
295

x =125

x1.8

Q10 (3)

N =mg + F sin 30°

=700 + 200 x % =800 newton,
A N

Q11 (7)

#MathBoleTohMathonGo

To practice more chapter-wise JEE Main PYQs, click here to download the MARKS app from Playstore


https://bit.ly/3QvYdAV

Laws of Motion

Questions with Solutions

v =1’ + 2as
=2%+2 (2)(6)
=4+ 24 =28

KE=—mv~

1
= —(500)28
S

=7000J
=7k]

Ans.7

Q12 (1)

No Solution

Q134

No Solution

Q14 (3)
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1 5

S=ut+ — at
2

50=0+% x a x 100

a=1m/s’
F— umg =ma
30—pux50=>5x1

S0u=25

= 1

l 2
Q15 (2)
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10 kg
trrrrrrrrrrriri
N = Mg —F Sin 30°

=mg_g=1()()_£=M

2
F Cos 30° = uN
3E = 025)((_200— F]
2 2
4[3F =200 - F
= —200 =25.22
443 +1
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1. A mass m is attached to two springs as shown in figure. The spring constants of two springs are K; and K. For the frictionless surface, the time period of

oscillation of mass m is

K, /m//K‘

[2023 (06 Apr Shift 1)]

SANANN

(1) 27 KlriK2
2) L,/KkK
2 m
m
3 2 [

4) 1 Ki+K»
() Ly

2. A small block of mass 100 g is tied to a spring of spring constant 7.5 N m~! and length 20 cm. The other end of spring is fixed at a particular point A. If the
block moves in a circular path on a smooth horizontal surface with constant angular velocity 5 rad s~'about point A, then tension in the spring is
[2023 (06 Apr Shift 1)]
(1) 0.75N
(2) 0.25N
(3) 0.50 N
(4) 1.5N

3. Atany instant the velocity of a particle of mass 500 g is (2t i+ 32 j) m s~ 1. If the force acting on the particle at t = 1 s is (1 + z j) N . Then the value of

z will be:
[2023 (08 Apr Shift 1)]
13
(2) 4
(3) 2
4) 6
4. Given below are two statements: one is labelled as Assertion A and the other is labelled as Reason R
Assertion A : An electric fan continues to rotate for some time after the current is switched off.
Reason R: Fan continues to rotate due to inertia of motion.

In the light of above statements, choose the most appropriate answer from the options given below.

[2023 (10 Apr Shift 2)]
(1) A is correct but R is not correct
(2) A is not correct but R is correct
(3) Both A and R are correct and R is the correct explanation of A
(4) Both A and R are correct but R is NOT the correct explanation of A
5. A coin placed on a rotating table just slips when it is placed at a distance of 1 cm from the centre. If the angular velocity of the table is halved, it will just slip
when placed at a distance of _ from the centre:
[2023 (11 Apr Shift 1)]
(1) 8 cm
2) 4 cm
(3) 1 cm
4) 2 cm
6. A body of mass 500 g moves along z-axis such that it's velocity varies with displacement z according to the relation v = 104/ m s~ the force acting on the
body is:
[2023 (11 Apr Shift 2)]
(1) 125N
(2) 25N
(3) 166 N
4 5N
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7. The position vector of a particle related to time ¢ is given by Hal (IOt% + 15t23 + 7];) m. The direction of net force experienced by the particle is :

[2023 (15 Apr Shift 1)]
(1) Positive z-axis
(2) In = — yplane
(3) Positive y-axis

(4) Positive z-axis
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1. (1)
1. 1)
2. 1)
3.
4. @3
5. Q)

2.(1) 3.(1)

K, /m/K‘

SANNN

4.03) 5.(2)
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6.(2) 7.(3)

For the given combination, if the block is displaced towards right, elongation in one spring will be equal to the compression in other and the

direction of force due to both spring will be the same and restoring in nature. Hence, both springs are effectively in parallel combination.

Therefore,
= Keff = K; + K, and

= [cm [_m__
=T=2n Kw—27r A

Centripetal force will be provided by the spring force. Let the elongation in the spring be z, then we can write

= kz = mw?(r + z)
=7.52=25(0.2+z)
0.5

:>z:?:0.1

Therefore, required tension will beT' = kz = 0. 75 N.

The equation for velocity is
v :(2ti + 3th)
Thus, the acceleration is
S d(2t 362 j)
ad = —

— " :(21+6tj)
Att=1s,a =21 + 6]

. . = —  2i46] 2 2
The force is writtenas ¥ =ma = %:1 +3]j

Comparing it with the given value of force, x = 3.

When a fan is rotating, it acquires some kinetic energy. When the switch is off, because of its motion, it continues rotating for some time until it

stops because of the air friction. So it is due to inertia of motion that fan continues to rotate.

Hence, both A and R are correct and R is the correct explanation of A.

The coin will slip when

umg = mw?r

Spg=w?’xlem ...(i)

Now, w’ = =

w
2

g = (%)ZR <zz)

Hence we can write from (i) and (ii)

2
w2><10m:%R

= R=4cm
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6.

2)

3

It is given that

v=10y/zms?

Force is defined by F' = m% A (z)
Multiplying and dividing equation (i) by dz
Pmisse

ﬁF:mZ—j% :mv% (n)

Finding the values of the terms in equation (ii)
dv _ 10 5

dx 2z - ﬁ

D _ g = S — -2
vt =a 104/ x " 50 m s
Hence, the force is

F=7x50=25N.

Given, the position vector of the particle is
T = 10ti + 15625 + 7k
The velocity of the particle can be calculated as follows:
—_dr
T

=4 (1075% 1582 + 71})

=107 + 30¢)
And, the acceleration of the particle is given by
—_dv
a="
dt
_d 8 ~
—2 (101 + 30t))

=30j
Hence, the force on the particle can be written as

= >
F=ma

=30mj
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Q1 -2024 (01 Feb Shift 1)

Consider a block and trolley system as shown in figure. If the coefficient of kinetic friction between the trolley

and the surface is 0.04 , the acceleration of the system in ms =2 is :

(Consider that the string is massless and unstretchable and the pulley is also massless and frictionless) :
20 kg

I-k.‘ [ I+ ] E

| | |f}kg

60N

(13
(2)4
3) 2
(4)1.2

Q2 - 2024 (01 Feb Shift 2)

A cricket player catches a ball of mass 120 g moving with 25 m/s speed. If the catching process is completed

in 0.1 s then the magnitude of force exerted by the ball on the hand of player will be (in SI unit):
(1) 24
(2)12
(3)25
(4) 30

Q3 - 2024 (01 Feb Shift 2)
. % o ° " _> ° ° " .
A body of mass 4 kg experiences two forces F; =51 + 8j + Tk and F 5 = 31 — 4j — 3k. The acceleration
acting on the body is :
1) -21-j—-k
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(2) 41 + 2] + 2k

(3)2i+j+k

(4) 21 + 37 + 3k

Q4 - 2024 (27 Jan Shift 1)

A train is moving with a speed of 12 m /s on rails which are 1.5 m apart. To negotiate a curve radius 400 m,

the height by which the outer rail should be raised with respect to the inner rail is (Given, g = 10 m/s?) :

(1) 6.0 cm
(2) 5.4 cm
(3) 4.8 cm
(4)4.2 cm

Q5 - 2024 (27 Jan Shift 1)

A body of mass 1000 kg is moving horizontally with a velocity 6 m/s. If 200 kg extra mass is added, the final

velocity (in m/s) is:

(1o
(2)2
3)3
45

Q6 - 2024 (27 Jan Shift 2)

Given below are two statements:

Statement (I) : The limiting force of static friction depends on the area of contact and independent of materials.
Statement (II) : The limiting force of kinetic friction is independent of the area of contact and depends on
materials.

In the light of the above statements, choose the most appropriate answer from the options given below :

(1) Statement I is correct but Statement II is incorrect
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(2) Statement I is incorrect but Statement II 1s correct
(3) Both Statement I and Statement II are incorrect

(4) Both Statement I and Statement II are correct

Q7 -2024 (27 Jan Shift 2)

A heavy iron bar of weight 12 kg is having its one end on the ground and the other on the shoulder of a man.

The rod makes an angle 60° with the horizontal, the weight experienced by the man is :

(1) 6 kg
(2) 12 kg
(3) 3 kg
(4) 6/3 kg

Q8 - 2024 (29 Jan Shift 2)

A stone of mass 900 g is tied to a string and moved in a vertical circle of radius 1 m making 10rpm. The

tension in the string, when the stone is at the lowest point is (if 7> = 9.8 and g = 9.8 m/s?)
(1H)97TN

(2)9.8 N

(3)8.82 N

(4)17.8 N

Q9 - 2024 (30 Jan Shift 1)

All surfaces shown in figure are assumed to be frictionless and the pulleys and the string are light. The

acceleration of the block of mass 2 kg is :
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<)

I
iy

L =

Mg
) 5
3) 5
O™

Q10 - 2024 (30 Jan Shift 2)

A block of mass 1 kg is pushed up a surface inclined to horizontal at an angle of 60° by a force of 10 N

parallel to the inclined surface as shown in figure. When the block is pushed up by 10 m along inclined

surface, the work done against frictional force is : [g =10m/ 52}

10N

(1)5v37J
(2)5J

(3)5 x 10°J
(4)10J
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Q11 - 2024 (30 Jan Shift 2)

A block of mass m is placed on a surface having vertical cross section given by y = 2 /4. If coefficient of

friction is 0.5 , the maximum height above the ground at which block can be placed without slipping is:

()1/4m
2)1/2m
3)1/6m
(4)1/3m

Q12 - 2024 (30 Jan Shift 2)

Three blocks A, B and C are pulled on a horizontal smooth surface by a force of 80 N as shown in figure

A B C
T, T, F=80N
5kg ke — 2kg —»

The tensions T and T3 in the string are respectively:

(1) 40N, 64 N
(2) 60 N,80 N
(3) 88 N,96 N
(4) 80 N, 100 N

Q13 - 2024 (31 Jan Shift 1)

In the given arrangement of a doubly inclined plane two blocks of masses M and m are placed. The blocks are
connected by a light string passing over an ideal pulley as shown. The coefficient of friction between the

surface of the plane and the blocks is 0.25 . The value of m, for which M = 10 kg will move down with an
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acceleration of 2 m/s?, is : ( take g = 10 m/s* and tan 37° = 3/4)

(1) 9 kg
(2) 4.5 kg
(3) 6.5 kg
(4) 2.25 kg

Q14 - 2024 (31 Jan Shift 1)
A coin is placed on a disc. The coefficient of friction between the coin and the disc is u. If the distance of the
coin from the center of the disc is 7, the maximum angular velocity which can be given to the disc, so that the

coin does not slip away, is :

Q15 - 2024 (31 Jan Shift 2)

A light string passing over a smooth light fixed pulley connects two blocks of masses m; and ma. If the

acceleration of the system is g/8, then the ratio of masses is
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m,

1) 2
2 3
3) 3
4 3

Q16 - 2024 (31 Jan Shift 2)

A block of mass 5 kg is placed on a rough inclined surface as shown in the figure.

— —
If F'q is the force required to just move the block up the inclined plane and F 5 is the force required to just

— e
F, —|F,

is: [Useg = 10m/s? |

prevent the block from sliding down, then the value of
[We changed options. In official NTA paper no option was correct.]

(1) 253N
(2)5v3 N
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3 22N

(410N
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Q1(3) Q2 (4) Q3(3) Q4(2)

Q5 (4) Q6 (2) Q7(3) Q8 (2)

Q9 (2) Q10 (2) Q11 (1) Q12 (1)

Q13 (2) Q14 (3) Q15 (1) Q16 (2)
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Q1

f, = uN = 0.04 x 20 g = 8 Newton

21:%:2m/s2
Q2

:("1?)+25’230N
Q3

Net force = 81 + 4j + 4k

v, f) ~ 3 2
a=_—-=2i+j+k

Q4

V2 12x12
tanf = Rg _ 10x400

el

1.5m

b
1.5
h 144

~ 15 _ 4000
h=54cm

tanf =

Q5

Momentum will remain conserve

1000 x 6 = 1200 x v
v=>5m/s

Qo6

Co-efficient of friction depends on surface in contact So, depends on material of object.
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Q7

Torque about O = 0

L
120 (ECOS 600) —NoL=0
N, =30N

Qs
Given that
v
me
900 9
m = 900gm = 7555 ke = 7q ke
r=1m
2N 20) mo
w = 60 60 = Tra SecC
T — mg = mr?
T = mg + mrw?
9 9 T2
— %984 — 1<_>
10 7T 10 3
_ggrr LT
=882t 70 X g
= 8.82 4+ 0.98
=9.80N
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Q9

.

N
a3
=
o

40 - 2T =4a
T—-10=4a= 20 =12a

g

=a=5/3=2a=3

Q10

Work done again frictional force

= uN x 10
=01x5x10=51J

Q11
dy T 1
dz VT 9 THET Y
z=1y=1/4

Q12

g — e — &80 2
4y =ap =ac = g3 = 19 — O Mm/s

A

T

Skg ——»
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T, T,

+«— 3kg +——

T =5x8=40

Ty —T1=3x8=Ty =64

Q13
a=2m/s
a=2m/s’ / - \
5 mgsin37
ithadh '
Mgsin53° o ?
For M block

10 gsin53° — (10 g) cos53° — T = 10 x 2
T=80—15—20
T=45N
For m block
T — mgsin37° — umgcos 37° = m X 2
45 =10 m
m = 4.5kg

Q14

mg
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N =mg
f = mw’r

f =uN
pmg = mruw?

_ | Hg
w_ _—
r

Q15

(m; —my)g

(m; + my) a

8m; —8my =mj +

7Tm; = 9my
m; _9

my 7

Q16
(5v3N)

fx = pmgcos
50 x /3

=0.1 x
=25,3N

F) = mgsinf + fx
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Q
c?%
&3
é\"'@
~
Q=
)
o
O

—25+25/3°%

Fy = mgsin 6 — fx
=25 —2.5\3
. Fi1—Fy=5{3N
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Q1 - 2024 (04 Apr Shift 1)

A wooden block, initially at rest on the ground, is pushed by a force which increases linearly with time .

Which of the following curve best describes acceleration of the block with time:

aA

T

0,0) >
(1)

—_—

(0,0) =
(2)
ah
(0, 0) ]
3) t
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i

A

0, 0) t
@

Q2 - 2024 (04 Apr Shift 2)

A 2 kg brick begins to slide over a surface which is inclined at an angle of 45° with respect to horizontal axis.

The co-efficient of static friction between their surfaces is:

(1) 1.7
1
(2 7
(3)0.5
41

Q3 - 2024 (05 Apr Shift 1)

A wooden block of mass 5 kg rests on a soft horizontal floor. When an iron cylinder of mass 25 kg is placed on
the top of the block, the floor yields and the block and the cylinder together go down with an acceleration of

0.1 ms 2. The action force of the system on the floor is equal to:
(1)196 N
(2)291 N
(3)294 N
(4)297 N

Q4 - 2024 (05 Apr Shift 1)
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Three blocks M;, M», M3 having masses 4 kg, 6 kg and 10 kg respectively are hanging from a smooth pully
using rope 1,2 and 3 as shown in figure. The tension in the rope 1,77 when they are moving upward with

acceleration of 2 ms™? is N (ifg=10m/s?).

Q5 - 2024 (05 Apr Shift 2)

A heavy box of mass 50 kg is moving on a horizontal surface. If co-efficient of kinetic friction between the

box and horizontal surface is 0.3 then force of kinetic friction is :

(1)1.47N
(2) 147N

(3)14.7N
(4) 1470 N

Q6 - 2024 (06 Apr Shift 1)

A light string passing over a smooth light pulley connects two blocks of masses m; and ma (where ma > my

g

). If the acceleration of the system is > then the ratio of the masses % is:

(1) 22
@ %
0
) 25
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Questions MathonGo

Q7-2024 (06 Apr Shift 2)

A body of weight 200 N is suspended from a tree branch through a chain of mass 10 kg. The branch pulls the
chain by a force equal to (if g = 10 m/s? ) :

(1)100 N
(2) 200 N
(3) 300 N
(4) 150 N

Q8 - 2024 (06 Apr Shift 2)

A car of 800 kg is taking turn on a banked road of radius 300 m and angle of banking 30°. If coefficient of

static friction is 0.2 then the maximum speed with which car can negotiate the turn safely:
<g =10m/s?, /3 = 1.73)

(1)264 m/s

(2)51.4m/s

(3) 70.4 m/s

(4)102.8 m/s

Q9 - 2024 (08 Apr Shift 2)

A given object takes n times the time to slide down 45° rough inclined plane as it takes the time to slide down
an identical perfectly smooth 45° inclined plane. The coefficient of kinetic friction between the object and the

surface of inclined plane is :

@) vI—n2

Q10 - 2024 (09 Apr Shift 1)
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A light unstretchable string passing over a smooth light pulley connects two blocks of masses m; and ma. If

the acceleration of the system is %, then the ratio of the masses % 1S

(1)8:1
2)5:3
(3)4:3
4)9:7

Q11 - 2024 (09 Apr Shift 2)

A 1 kg mass is suspended from the ceiling by a rope of length 4 m. A horizontal force ' F'' is applied at the mid

point of the rope so that the rope makes an angle of 45° with respect to the vertical axis as shown in figure. The

magnitude of F'is :

(Assume that the system is in equilibrium and g = 10 m/s?)

///////I”//////////////

S

()10N
@ 5N
(3)1N

1
4) 10><\/§N
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Questions
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Answer Key
Q1 (4) Q2 (4) Q3 (2) Q4 (240)
Q5 (2) Q6 (2) Q7(3) Q8 (2)
Q9 (3) Q10 (4) Q11 (1)
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Laws of Motion

Solutions

Q1
F

— | 11l
AT TFTFTFITTFTFFF

kt

F
F—maéa—a—a

a vs t will be straight line passing through origin.

Q2
N

& mgsind5
mgcos45
45

mgsin4b = fi,
mgcos4b =N
fL =— MsN
ps = tandb =1
or

tan @ = us ( 0 is angle of repose)

tan4b = pus =1

Q3

Taking g = 9.8 m/s?

25 kg

5kg

NT ‘I’SU x 9.

294 —N =30 x0.1
N =291

Q4

J

0.1 m/s’

8= 294
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Laws of Motion

Solutions
FBD of M; :
fathonso
20 2 m/s’
‘LEDD
T; —200=(4+6+10) x 2
. Tl =240
Q5
50kg v
= 0.3 5

FEEFEEETEEE T TEET TP TE TP T F TP A rF

Fip = prN = 0.3 x 50 x 9.8 = 147N

Q6

> _
(My + My) = \/2M, — \/2M,;

My [(vV2-1
My \V2+1

Q7
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Laws of Motion

Solutions

L I l
TR =

7 Engch =

{ =0 =

[. .__:;:_';_‘ —> total weight 4

A mMqthongo f o= JOGHEIgxI0> | 475

N bt S =300N i i

T 1010

200N

Chain block system is in equilibrium so

T = 200 + 100 = 300 N.

tan @
Vmax: Rg[ moT e ]
1—ptané

°10.2
:\/300ng{ tan 30° 4 0 ]

1— 0.2 x tan 30°

. B
— 300 x 10 x |27 F0
1 _02x057

Vmax = 51.4m/s

Q9

Case-1 : No friction
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Laws of Motion

Solutions

a=gsinf
1.

L= 5( g sin 6)t?

2¢
gsinf

t1 =

Case-2 : With friction
a=gsinf — ugcosb

1
{= E(gsinﬁ—,u,gcose)tg

2/ 20
=n
gsinf — pgcos6 gsin 6

p=1-

112
Q10

a - mo — My _E
¥ "\ tmg )98
my _ 9

mi 7

Q11

T;sin45° =F
Ticosd45° =Ty =1xg

. tan4h° =

S F=10N
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Q1. JEE Main 2026 (21 January Shift 2)

A large drum having radius R is spinning around its axis with angular velocity w, as shown in figure. The minimum
value of w so that a body of mass M remains stuck to the inner wall of the drum, taking the coefficient of friction

between the drum surface and mass M as y, is :
®

N

| s>

<R3

),/ @ /5% ®),/Z @ /5

Q2. JEE Main 2026 (28 January Shift 2)

A small block of mass m slides down from the top of a frictionless inclined surface, while the inclined plane is
moving towards left with constant acceleration aj. The angle between the inclined plane and ground is 6 and its base
length is L. Assuming that initially the small block is at the top of the inclined plane, the time it takes to reach the

lowest point of the inclined plane is .

7
a0
)
€— | F—»
2L 4L
M \/ gsinf—aqcosd ) \/ gcos?0—agsin 6 cos §
2L AL
(3) \/ gsin 260—ag(1+cos 26) (4) \/ gsin 260—ag(1+cos 26)

Q3. JEE Main 2026 (24 January Shift 2)

A flexible chain of mass m hangs between two fixed points at the same level. The inclination of the chain with the
horizontal at the two points of support is 30°. Considering the equilibrium of each half of the chain, the tension of

the chain at the lowest point is :
(1) Lmg (2) mg (3)gmeg (4) v/3mg
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Q4. JEE Main 2026 (23 January Shift 2)

A block is sliding down on an inclined plane of slope € and at an instant ¢ = 0 this block is given an upward
momentum so that it starts moving up on the inclined surface with velocity u. The distance (S) travelled by the
block before its velocity become zero, is .

(g = gravitational acceleration)

o2 2 2 2
(1 001;0 (2) 2g7:in9 (3) 291:050 (4) \/55605(9

Q5. JEE Main 2026 (21 January Shift 1)
A 4 kg mass moves under the influence of a force F = (4t3% — 3t3’) N where ¢ is the time in second. If mass starts

from origin at ¢ = 0, the velocity and position after £ = 2 s will be:

Ho=4i—35 F=2%i-j
Qi=38+%5j 7=%i+j
Gv=4-35 F=23i-}
Wo=4i+2j 7=8i42j

Q6. JEE Main 2026 (28 January Shift 1)

A particle of mass m falls from rest through a resistive medium having resistive force, F' = —kv, where v is the
velocity of the particle and k is a constant. Which of the following graphs represents velocity (v) versus time (¢)?
v (0,0)
6] )
©0) 5 :
3) 7 (G
0,0) t (0,0) t

Q7. JEE Main 2026 (28 January Shift 1)

A block of mass 5 kg is moving on an inclined plane which makes an angle of 30° with the horizontal. Friction
V3

coefficient between the block and inclined plane surface is =5*. The force to be applied on the block so that the
block will move down without acceleration is N.
(9=10m/ 52).
(1) 25 2)7.5 3) 125 4) 15
#PaperPhodnaHai
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Q8. JEE Main 2026 (24 January Shift 1)

A spring of force constant 15 N/m is cut into two pieces. If the ratio of their length is 1 : 3, then the force constant
of smaller piece is N/m.

(1) 60 (2) 15 (3) 20 (4) 45

Q9. JEE Main 2026 (24 January Shift 1)
In the given figure the blocks A, B and C' weigh 4 kg, 6 kg and 8 kg respectively. The co-efficient of sliding friction

between any two surfaces is 0.5. The force F required to slide the block C with constant speed is N.
(Use g = 10 m/s?)

F<—]
L0777 7777777777777/
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ANSWERS AND SOLUTIONS
1. (4) 2. (4) 3.(1) 4.(2) 5.(3) 6. (1) 7. (3) 8. (1)
9.210

1. (4) Consider the mass M in the frame of the rotating drum. The forces acting on the mass are:

1. Weight M g acting vertically downwards.

2. Normal reaction N from the wall acting towards the center, which provides the centripetal force: N = Mw?R.
3. Frictional force f acting vertically upwards to balance the weight.

For the mass to remain stuck to the wall, the frictional force must balance the weight: f = Mg.

The maximum available static friction is fqz = pIN = ,uszR.

To prevent slipping, we must have f.. > Mg.

pMw?R > Mg
2~ 9
w > R
2\ R
The minimum value of w is 4 / MLR.
) N magcosd

5ind

mgsin @ — mag cos § = ma
a = gsinf — agcosf
Now using,
1
S =ut+ Eadoumt‘2
L 1
p—"z E(gsiné?— ag cos 6)t

- 2L
gsinfcos @ — ag cos? 0

- AL
'\ gsin26 — ag(1 + cos 26)

3. (1) A chain of mass m hangs between two fixed points at the same level with inclination 30° at support points.

Consider equilibrium of one half of the chain (mass m/2):

Horizontal equilibrium: Ty = T3 cos(30°) = T3 - g

Vertical equilibrium: T3 sin(30°) = 39
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From vertical equation: 77 - % = %, giving T1 = mg
V3 _ V3

Substituting into horizontal equation: Tp = mg - - = —-myg

4. 2)a = —gsinb
V2=U?+ 2as
0 =u?—2gsinf- s

u2

S =
2¢gsinf
5. (3) Given F = (4£3 — 3tj) N, m =4 kg

_E_g’:_ﬁ".
a—m—tz 7 J

Integrating with v(0) = 0:

- tte 3
v=7r %

14 _—»_E’:_Q"._ ’:_i".
Att=2v=i—Fj=4i— 3]
Integrating with 7(0) = 0
_MAaEoNGH-.

T—%Z—g_]

9. 323 8% 8% %

Att—2.r—202 g ==i—7J

6. (1) The particle experiences downward gravitational force (mg) and upward resistive force (-kv).

dv _—
- =myg kv.

Initially at t = 0, v = 0 gives maximum acceleration ag = g.

The equation of motion is m

As velocity increases, the resistive force increases, reducing the net acceleration.

Eventually the particle reaches terminal velocity v; = % when acceleration becomes zero.

The velocity-time graph shows an increasing curve starting from origin with decreasing slope, asymptotically
approaching the terminal velocity.

This behavior matches option (1), which displays a curve starting at (0,0) with steep initial slope that gradually

flattens.

7. (3) For motion without acceleration, net force = 0.

Component of weight along incline: mgsin(30°) =5 x 10 x 0.5 = 25 N (down).

Normal force: N = mgcos(30°) = 50 x ? = 25v/3N.

Friction force opposing downward motion:
f=uN="2x25/3=37.5N (up).
For equilibrium along the incline, applying force F down the incline:
mgsinf + F = f, so 25 + F = 37.5, giving F' = 12.5 N.

8. (1) Spring force constant is inversely proportional to length: k o %
So kL = constant for a given spring material and structure.
Original spring: k = 15 N/m, length = L.

Smaller piece has length % (since length ratio is 1:3, smaller is % of total).
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For smaller piece: k1 x % =15x L
k1 =15 x4 =60 N/m
9. (210) For the 8 kg block (C) to move with constant velocity, F,,.; = 0.

Friction forces acting:
- Between C and ground: f = pu(ma +mp+mc)g=0.5x (4+6+8) x 10 =90N
- Between C and B: f = pu(my +mp)g=0.5 x (44 6) x 10=50N

For the 6 kg block (B):

T= fBonground als onnB

mpB

T = p(my +mp)g -
T=204+50="70N

+tpomy g

ma+mp

For the 8 kg block (C):
F=904+T+50=90+70+50=210N
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