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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:
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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.
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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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Written Solution

DPP- 4: Conservation of Momentum.
By Physicsaholics Team



Q.1) In the figure shown the initial velocity of boat (30 kg) n (15kg)is2
m/s. Man starts moving on boat. Find velocity of person wir. so that velocity
of boat will be 1 m/s in right (Neglect friction be{xe WateQ

W + ~ | -

S
g/

b x72 = 0K ‘\-\\g\y O_>
s vk € ( %kg .
m/s towards ri N < 30k Q% f—2mlis
(b) 3m/sto z—%{%@ \[ (S
(c) 4 m/s t&\%(d ight %L% 5
(d) 4 m/s towards lef %
MG




Q.2) The resultant for_c\e ona system of partlcles IS @ o T T

FY\’J'—ﬁ 7 (\V\% iy
(a))d'he centre of mass of f%ust be a{@@

(b) Xoceleration of ez ‘e‘ direction.
| ame direction at some

(c) Velocity of e
Instant of tj

on-zero velocity then it is possible
elocity simultaneously, later on.

(d) If only ongparticle h '
that all theparticles ?@e




Q.3) A gun fires a bullet as shown in figure. The barrel of the gun Is inclined at an
angle of 45° with horizontal. When the bullet leaves thebarrel, it will be travelling
at an angle to tfle horizontal, of: v
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Q.4) A block of mass 1kg is pushed on a movable wedge of mass 2kgand height h = 30 cm
with a velocity u = 6m/sec. Before striking the wedge it travels 2 m on.a rough horizontal
portion. Velocity is just sufficient for the block to reach the.top of the wedge. Assuming all
surfaces are smooth except the given horizontal part and collision of block and wedge is

jerkless, the friction coefficient of the rough horizontal partis :
U%iha Coh;sw\[a—\iav\ d-g MoMmﬁ'uv-—}'cu\\ ATRED

gV o\ b
V3 IX\ = IXN S WV -'%3 )
< b (Congrvyation oF prachanicd N
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q ' 2k ¥ <« %

e,

f \}-\ U:“M/S"c

(a) 0.125 (b) 0.377 0.675 (d) 0.45
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Q.5) Three identical balls each are connected by light inextensible strings with each
other as shown and rest over a smooth horizontal table. At momentt =0, ball B is
Imparted a velocity. Calculate the velocity of A when it.callides with ball C.

‘O‘A (OM \"‘v\diYQd"w\m , | {AG = ,“,}\\ﬁ ] !QQ
MV, = 3wV T O\t 'y
b, -
( <~ ——O 1
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v V{-\ 4\ c
v v 2v¥
6= (b) 2 (c) 2 Z»v, (d) 22"
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%Va X’?' y\\/ ) \/ = =



Q.6) On a smooth horizontal surface, a ring of mass M lies with two insects of mass
m, on its diametrically opposite points. The Insects mov&ivig locity v In same

direction relative to the ring. The velocity of the rin % he insects meet is
2 nHd p

() =
(b)

-m

M
M+m

ero

()=




Q.7) A hemisphere of radius R and of mass 4m Is free to slide th Its base on a
smooth horizontal table. A particle of mass m is placed @ of the hemisphere.
The angular velocity of the particle relative to hemi Dﬁg angular
displacement 6 when velocity of hemlsphere ha e

}m/

E)




Q.8) A block of mass M = 2 kg with a semicircular track of radius R =1.1 mrests

on a horizontal frictionless surface. A uniform cylinder of =10 cm and mass
m = 1.0 kg Is released from rest from the top point Af\'l'h?a%k \der’slips on the

semicircular frictionless track. The speed of the cky/he he cylinder reaches the
bottom of the track at B is :(g = 10 m/sZ) 9 [

oY (OMLY\/a‘\’uow 0{- Mowh-}u\v.




which the block will reach the top of the Wedge

Q.9) A block of mass m in is pushed towards a movable mass 2 m and
height h with a velocity u. All surfaces axe smooth Yz % alue of a for
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Q.10) Two particles A and B each of mass m are attached by a ht Inextensible
suing of length 2 L The whole system lies on a smooth h %c} table with B
r%zis

ted-across the table
the strmg IS taut, Is :

Initially at a distance | from A. The particle at end BJS P
with speed is perpendicular to AB. VeIOC|ty of b




(Q.11) A horizontal block A is at rest on a smooth horizontal surface. A small block B,

whose mass is half of A, is placed on A at one end and long other end with
some velocity is given .The coefficient of friction b ocks Is u. Then:
U;s\'y\a W K fhnja Hoo s m \/
e = f 8 | — =
T L l® I uEsNavE - b f \%?_)V

Wk done against friction | i
ergy of B dgeingt v l-a g
(c) before th 6 :

‘ Sreach a co 2locity the acceleration of A
relative to B )ug X

(d) bef e blocks %)m_m@ﬂ velcjacity, the acceleration of A
elative to B is Tt = Aje—

d =

B Q‘: ,Q
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Q.12) A man of mass m is stationary on a stationary flat ca ar can move
without friction along horizontal rails. The man starts W veIocﬂy Y

relative to the car. Work done by him:

/\i\\

is less than mv2 i g the rai W*Lz
\ (b)yisequal to m nor @oYK dons by ma
Sman Nev @ m\@ = KE o} XL(]X‘\'MM ¥ Jrong
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lock A, there is a
n in figure.

placed on a smooth horizontal floor as shown in figure
wall. A small block of mass m Is released from the
Velocity of block B is maxtmnum — {md.

=

|t|ono
tposmo e Mo) mg towards left v - {29

M ()/9%\/3(\0 \\/\\}\
ﬁv =MV —wmV — — (1)

Q.13) Two identical blocks having mass M each are smoot%@wgmed and
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