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Q1.

Q2

Q3.

Q4.

Q5.

A man of mass M stands at one end of a plank of length L which lies at rest on a
frictionless surface. The man walks to the other end of the plank. If the mass of plank
is M/3, the distance that the plank moves relative to the ground is:

(a) 3L/4 (b) L/4 (c) 4L/5 (d)L/3

The motion of the centre of mass of a system of two particles is unaffected by their
internal forces:

(a) irrespective of the actual directions of the internal forces

(b) only if they are along the line joining the particles

(c) only if they are at right angles to the ling joining'the particles

(d) only if they are obliquely inclined to the line jainingthe particles.

A particle A of mass m is situated at highest point of wedge B of mass.2-m-is released
from rest. Then distanee travelled by wedge B (With respect-to, ground) when particle

A reaches at lowest position. Assume all surfaces are smooth.
A

B 3cm

2m

37°
T
(@) 4/3cm (b) 8/3.cm (c) 2/3cm (d) none of these

A uniform rod of length! is kept vertically on a rough horizontal surface at x =0. It is

rotated slightly'and released. When the rod finally falls on the horizontal surface, the
lower end -will remain at:

- X-20i8

x=0

@) x =12 (b) x > 112 ) x <112 d)x =0

A bead can slide on a smooth straight wire and a particle of mass m is attached to the
bead by a light string of length L. The particle is held in contact with the wire with the
string taut and is then let fall. If the bead has mass 2 m. Then, when the string makes
an angle 6 with the wire the bead will have slipped a distance:

Use code
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Q6.

Q7.

Q8.

2m

. b
(a) L(1 - cos 6) (b) % (1 - cos 6)
(c) 7 (1 - cos 0) (d) = (1 - cos 6)

A block A slides over another block B which is placed over a smooth inclined plane as
shown in figure. The coefficient of friction between the two blocks A and B is p. Mass
of block B is two times the mass of block A. The acceleration of the centre of mass of
two blocks is:

(2) gsin 6 (b) L igeoso
gsinb 2gsinf—pgcoso
©= (d) 205m0rocosh

Velocity of centre of mass.of two particles is v and the sum of the masses of two
particles is m. Kinetic energy of the system:

(a) will be equal-to-1/2:mv?

(b) will-always be-less-than 1/2 mv?

(c)-will'be greater than or equal to-1/2 mv?2

(d)ywillalways be greater than 1/2' mv?

Twa particles of equal ' mass mare projected from the ground with speeds vi and v» at

angles 01 and 62-as-shown in‘figure. The centre of mass of the two particles:
U2
Uq

L

(@) will move in a parabolic path for any values of vy, v2, 61 and 02
(b) can move in a vertical line

(c) can move in a horizontal line

(d) will move in a straight line for any values of vi, v2, 61 and 62

COMPREHENSION

Acceleration of two Identical particles moving in a straight line are as shown in
figure.

Use code
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Q 10.

Q11.

Q 12.

The corresponding a-t graph of their centre of mass will be:

a (m!sz)

a (mlsz)

t(s) t(s)

(@ T (b)

{s) t(s)

© T 16 (dy 75
If initial velocity of both the particles-was zero. Then velocity of their centre of mass
after 10 s will be:
(a) 40 m/s (b) 60.m7/s (c)75m/s (d) 120 m/s
Two particles A and B which are initially at\rest-move towards each other under the
mutual foree of attraction. At the’instant-when'the speed of A is v and the speed of B
i5.2v/ the speed of the centre‘of mass ofthe’system is -

(Y (b). 1.5v

(c)-3v (d)-zero

Mark thecorrect statement

(a) Momentum of system w.r.t. COM of system is always zero.

(b) Net force on system w.r.t. COM of system is always zero.

(c) Among all possible frames kinetic energy of a system has minimum magnitude
from COM frame.

(d) Among all possible frames kinetic energy of a system has maximum magnitude
from COM frame.
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Answer Key

Q.la Q.2a Q.3a Qdc Q5c

Qb6a Q.7c Q.8b Q9a Q.10c

Q.11d Q.124a,c
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DPP- 3 : Motion of C.O.M.
By Physicsaholics Team



Q)1 A man of mass M stands at one end of a plank of le Ich lies at rest on a

frictionless surface. The man walks to the other end @ trr%%e ~H the mass of

plank is M/3, the distance Vt\hat the plank moves r at round/is ;
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Q)2 The motion of the centre of mass of a system of tw @s unaffected by
their internal forces : %%

- @@ S
Wpective of the a@ jons of @ﬁa; forces
(b) only if they a rticles
Igh Ine joining the particles

I
the line joinli
(c) only if ¢ t angl o%
(d) only If they are obliq |

ed to the line joining the particles.




Q)3 A particle A of mass m is situated at highest point of w of mass 2m is
released from rest. Then distance travelled by wedge B (Wi ct to ground)
when particle A reaches at lowest position. Assux es are smooth.
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Q)4 A uniform rod of length! is kept vertically on a rough tal surface at x =0.
It is rotated slightly and released. When the rod finall f e orlzontal
surface, the lower end will remain at:

(a) x =1/2 O\@(Ig X > /2 /}”i\ﬁ </2 (d)x=0
N e\
)

/

A



ass m Is attached
ntact with the wire
. Then, when the

)4'\ ped a distance: _ i
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Q)5 A bead can slide on a smooth straight wire and a parti
to the bead by a light string of length L. The particle is h
with the string taut and Is then let fall. If the bead ha
strlng makes an angle 6 with the wire the berayld h
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as shown in figure. The coefficient of friction between the two blocl and B is p. Mass of

block B is two times the mass of block A. The acceleration of é\ehj of

blocks is: N\ &ﬁ\ N
\\

</

Q)6 A block A slides over an another block B which is placed over i{\\goth Inclined plane

ass of two
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Q)7 Velocity of centre of mass of two particles is v and the masses of
two particles is m. Kinetic energy of the system

Vo~
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L(cywill be greater'than or my?2

(d) will always be gre 2 mv?




Q)8 Two particles of equal mass m are projected from t @ith speeds v, and
Vv, at angles 06, and 0, as shown in figure. The centre% the two particles:
U
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COMPREHENSION
Acceleration of two Identical particles moving in a straight line are as:shown in figure.
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Q)9 If initial velocity of both the particles was zero. Then ve .\ | of their centre of
mass after 10 s will be: E x
S 2




Q)10 Two particles A and B which are initially at rest move s each other under

the mutual force of attraction. At the instant when the speé and the speed of
B is 2v. the speed of the centre of mass of the system |§>
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Q)11 Mark the correct statement /%%w}c‘x

Wum of system @ syste

mong & sible fr %@c energy of a system has maximum
magnitude from @%r .
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