


LAWS OF MOTION
MCQs of Various PMTs
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Two blocks A and B of masses 3m and m respectively are connected by a massless and inextensible string. The whole system is suspended by a massless spring as shown in figure. The magnitudes of acceleration of A and B immediately after the string is cut, are respectively                            [NEET 2017] 
                                               
        


One end of string of length L is connected to a particle of mass ‘m’ and the other end is connected to a small  peg on a smooth horizontal table. If the particle moves in a circle with speed ‘v’, the net force on the particle (directed towards center will be  (T represents Tension in string)                                                                              [NEET 2017]




A car is negotiating a curved road of radius R. The road is banked at an angle . The coefficient of friction between the tyres of the car and the road is s. The maximum safe velocity on this road is                                                                                 [NEET2016] 
 [image: ]

[image: ]A rigid ball of mass m strikes a rigid wall at 60 and gets reflected without loss of speed  as shown. The value of impulse imparted  on the wall will be                 [NEET 2016] 
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Multiple Choice Questions

L

5.

A person of mass 60 kg is inside a lift of mass

940 kg and presses the button on control panel.

The lift starts moving upwards with an

acceleration 1.0 m/s?. If g = 10 m 572, the tension

in the supporting cable is

(a) 8600N (b) 9680 N

(¢) 11000N @ 1200N
(ATPMT-Prelims 2011)

A body of mass M hits
normally a rigid wall
with velocity V and
bounces back with the
same velocity. The

impulse experienced by

the body is

(a) MV (b) 1.5MV

(c) 2MV (d) zero
(AIPMT-Prelims 2011)

A conveyor belt is moving at a constant speed of
2 ms. A box is gently dropped on it. The
coefficient of friction between them is m = 0.5.
The distance that the box will move relative to
belt before coming to rest on it, taking
£=10ms?is

(a) 0.4m (b 1.2m
(¢) 0.6m (d) zero
(AIPMT-Main 2011)

A 0.2 kg object at rest is subjected to a force
(0.3i-04 }‘) N. What is the velocity after 6 s?
(@ ©i-12)) ® (8i-16)
© a2i-9) @ 6i-8j)

(AIIMS 2011)

A force of 50 dyne is acting on a body of mass
5 g which is at rest, for an interval of' 8 s, then

impulse is
(@) 0.15x10°N's
(©) 1.5x10*Ns

(b) 0.98x 10 N's
(d 25x10°Ns
(AFMC 2011)

6.

7.

9.

10.

A book is lying on the table. What is the angle
between the action of the book on the table and
the reaction of the table on the book?

(@) 0° (b) 30°

c) 90° (d) 180° (AFMC2011)

The velocity of a body moving in a vertical circle
of radius r is \/’7? at the lowest point of the
circle. What is the ratio of maximum and
minimum tension ?
(@) 4:1
() 3:1

b V7 :1
@ 2:1 (BHU 2011)

A wooden block of mass M resting on a rough
horizontal surface is pulled with a force F at an
angle ¢ with the horizontal. If i is the coefficient
of kinetic friction between the block and the
surface, then acceleration of the block is

(a) %(oos¢+ using) - pg
Fsino
(b) B v

(¢) WFcosd (d wFsing (BHU 2011)

A body sliding on a smooth inclined plane
requires 4 seconds to reach the bottom, starting
from rest at the top. How much time does it
take to cover one-fourth distance starting from
rest at the top?
(aj 1s

© 4s

() 28

@ 16s (BHU 2011)

Two masses m, and m, are suspended from the
ends of a light string passing over a frictionless
pulley. If the pulley is pulled up with an
acceleration g, then the tension in the string is

417277108 lid Vst oo
@ (my +m) o (my +my)

omym,g (my +my)g
© (my +my) @ 2

(BHU 2011)
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13.

14.

15.

16.

A car of mass 1000 kg negotiates a banked curve
of radius 90 m on a frictionless road. If the
banking angle is 45°, the speed of the car is

(a) 20m s’ () 30ms?
© 5ms?! d 10ms?
(AIPMT-Prelims 2012)

A stone is dropped from a height A. It hits the
ground with a certain momentum P. If the same
stone is dropped from a height 100% more than
the previous height, the momentum when it hits

the ground will change by
(a) 68% {(b) 41%
(c) 200% ) 100%
(AIPMT-Main 2012)

A car of mass m is moving on a level

cireular track of radius R. If u,
represents the static friction

between the road and tyres of the "
car, the maximum speed of the car
in cireular motion is given by

I8

[Bg
(a) yumRg (b) \II
——
R —
© \]"’—“5 @ JiRg
(AIPMT-Main 2012)

A car of mass 500 kg takes a sharp turn at road

of radius 50 m with a speed of 36 km h™1. The |

centrifugal force acting on it is

(a) 1296 N () 1000N
(¢) 6000N @ 500N (AFMC 2012)
When two surfaces are N i
coated with a lubricant,

g C
then they ?m
(a) stick to each other IO N
(b} slide upon each other
(¢) roll upon each other
{d) none of these (AFMC 2012)

Two blocks of 2 kg and 1 kg are in contact on a
frictionless table. If a force of 3 N is applied on
2 kg block, then the force of contact between
the two blocks will be

@ 8N

(BHU 2012)

17.

18.

19.

i 2L,

A 40 kg slabrests on africtionless floor. A 10 kg
block rests on top of the slab as shown in the
figure. The coefficient of static friction between
the block and the slab is 0.80 while the coefficient
of kinetic friction between the block and slab is
0.40. The 10 kg block is acted upon by a
horizontal force of 100 N. If g = 9.8 m/s?, the
resulting acceleration of the slab will be

100 N o 10kg
40k
(a) 0.98 m/s? ) 1.47 m/s*

(e) 1.52m/s? (d 6.1m/s? (BHU2012)

A stone of mass 1 kg tied to a light inextensible

string of length ! = % m is rotating in a circular

path of radius { in a vertical plane. If the ratio of
maximum tension and minimum tension in the
string is 4, the speed of the stone at the highest
point of the circle would be (g = 10 m s72)

(a) 20m s b 103 ms™

© 52ms?t @ 10ms
(BHU 2012)

The upper half of an inclined plane of inclination
01s perfectly smooth while lower half is rough.
A block starting from rest at the top of the plane
will again come to rest at the bottom, if the
coefficient of friction between the block and lower
half of the plane is given by

{a) p = 2 tand (b) u = tand

1
() u= tan® (@ n= tant

(NEET 2013)

. Three blocks with masses m, 2m and 3m are

connected by strings, as shown in the figure.
After an upward force F is applied on block m,
the masses move upward at constant speed v.
What is the net force on the block of mass 2m?

(g is the acceleration due to gravity) F

(a) 3mg f"

(b} 6mg

(c) zero 2

(d) 2mg
(NEET 2013)

An explosion breaks a rock into three parts in
a horizontal plane. Two of them go off at right
angles to each other. The first part of mass
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1 kg moves with a speed of 12 ms' and the | 27. Aballoon with mass m is descending down with

second part of mass 2 kg moves with 8 ms™
speed. If the third part flies off with 4 ms? speed,
then its mass is
(a) 7kg
(c) 3 kg

(b) 17 kg

(d) 5 kg (NEET 2013)

22. A car is moving in a circular horizontal track of

radius 10 m with a constant speed of 10 m/s. A
bob is suspended from the roof of the car by a
light wire of length 1.0 m. The angle made by
the wire with the vertical is

n

{a) 3

T

(e) 1 ) o°

(NEET Karnataka 2013)

3
(b)b

23. A person holding a rifle (mass of person and rifle

together is 100 kg) stands on a smooth surface
and fires 10 shots horizontally, in 5 s. Each bullet
has a mass of 10 g with a muzzle velocity of 800
ms~L. The final velocity acquired by the person
and the average force exerted on the person are
(@) -0.08ms', 16 N (b) ~0.8ms™, 8 N
() —16ms, 16N (d) -16ms!, 8N
(NEET Karnataka 2013)

24, Aball of mass m is tied up with string and rotated

along a horizontal circle of radius r. At an
instant, its velocity is v, and tension in string is
T, the force required for circular motion is

mo?
+

M T

() T-22
r

(d) zerc (AIIMS 2013)

25. A system consists of three masses m,, my and

mg connected by a string passing over a pulley
P. The mass m; hangs freely and m, and ms
are on a rough horizontal table (the coefficient
of friction = u). The pulley is frictionless and of
negligible mass. The downward acceleration of
mass m; is

(Assume m; = my = mg = m)

80-gw) 2
(a) 3 b =5
@ S @ S
(ATPMT 2014)

26. The force F acting on a particle of mass m is
indicated by the force-time graph shown below.
The change in momentum of the particle over
the time interval from zero to 8 s is
(a) 24 N s (b) 20N s
() 12N's (d) 6N s

(ATPMT 2014)
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28.

30.

31.

32,

an acceleration a {where a < g). How much mass
should be removed from it so that it starts
moving up with an acceleration a?

2ma 2ma
@ o b

na ma
© T @ ,_, (ATPMT2014)
A block of mass 2 kg is placed on the floor. The

coefficient of static friction is 0.4. If a force of
2.8 N is applied on the block parallel to the floor,
the force of friction between the block and the
floor is (g = 10 m s°2)
(a) 28 N

() 8N

(b) 2N
(d) Zero (AIIMS 2014)

. Three blocks A, B and C, of masses 4 kg, 2 kg

and 1 kg respectively, are in contact on a
frictionless surface, as shown. If a force of 14
N is applied on the 4 kg block, then the contact
force between A and B is

(a) 8N (b) 18 N
(e) 2N d) 6 N

(AIPMT 2015, Canceiled)
Ablock A of mass m, rests on a horizontal table.

A light siring connected to it passes over a
frictionless pully at the edge of table and from
its other end another block B of mass m, is
suspended. The coefficient of kinetic friction
between the block and the table is p,. When
the block A is sliding on the table, the tension
in the string is

) (L, )g LAY

(g +my) {m, +m,)
) s mm)g
memy D T
(AIPMT 2015, Cancelled)

Two stones of masses m and 2m are whirled
in horizontal circles, the heavier one in a radius
T
2
speed of lighter stone is n times that of the value

of heavier stone when they experience same
centripetal forces. The value of n is

(a) 4 b1
€ 2 d) 3 (AIPMT 2015)

A plank with atox on it at one end is gradually
raised about the other end. As the angle of
inclination with the horizontal reaches 30°, the
box starts to slip and slides 4.0 m down the plank
in 4.0 s.

and the lighter one in radius r. The tangential
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33.

Y
mg
9

The coefficients of static and kinetic friction
between the box and the plank will be,
respectively
(a) 0.5and 0.6 (b) 0.4 and 0.3
(c) 0.6 and 0.6 (d) 0.6 and 0.5

(AIPMT 2015)
A mass M is tied to the top of two identical
poles of height H using massless strings of equal
length. The mass is at height 4 above the ground
at equilibrium. If the distance between poles
is L the tension in each string will be

2

Mg (’:) +(H-Rp

@ _ W2f
AH - h)

®) ngL2 +H?

2(H -h)

() MeyL® +H?

2H

Mg Jr? + I
@ gT— (ATIMS 2015)

A person is standing in an elevator. In which

situation he finds himself weightless ?

(a) Elevator is going up with constant speed.

(b) Elevator is moving down with constant
speed. .

(¢) Elevator is accelerating up with g.

(d) Elevator is accelerating down with g.

(AITMS 2015)

. The radii of circular paths of two particles of

same mass are in ratio 6 : 8 then what will be
velocities ratio if they have a constant centripetal
force?

(a) 3:4 () 4:43
(©) 2:4/3 @ v3:2
(AIIMS 2015)

A string 0.5 m long is used to whirl a 1 kg stone
in a vertical circle at a uniform velocity of
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5m s}, What is the tension in the string when
the stone is at the top of the circle?

(a) 9.8 N (b) 30.4 N
(c) 40.2N d 59.8N
(ATIMS 2015)
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