Collisions and Centre of Mass

ALLEN

Exercise - I (Conceptual Questions)

CALCULATION OF CENTRE OF MASS

Three identical spheres, each of mass 1 kg are
placed touching each other with their centres
on a straight line. Their centre are marked P,
Q and R respectively. The distance of centre of

mass of the system from P is :

0 PQ+P3R+QR 2 PQ;PR
P R PR R
3) Q;Q @) ;Q

PSC001
A uniform metal disc of radius R is taken and

R
out of it a disc of diameter E is cut off from

the end. The centre of mass of the remaining
part will be:

R

(1) — from the centre
10
R

(2) T from the centre
R

(3) T from the centre

R
(4) 2 from the centre

PSC002
The coordinate of the centre of mass of a

system as shown in figure :-

Y
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PSC003

Build Up Your Understanding

The centre of mass of a system of particles
does not depend on :
(1) masses of the particles
(2) Internal forces on the particles
(3) position of the particles
(4) relative distance between the particles
PSC004
The centre of mass of a system of two
particles divides the distance between them
(1) In inverse ratio of square of masses of
particles
(2) In direct ratio of square of masses of
particles
(3) In inverse ratio of masses of particles
(4) In direct ratio of masses of particles
PSC005
The centre of mass of a body :-
(1) Lies always outside the body
(2) May lie within, outside of the surface of the
body
(3) Lies always inside the body
(4) Lies always on the surface of the body
PSC006
Three identical metal balls, each of radius r,
are placed touching each other on a
horizontal surface such that an equilateral
triangle is formed when the centres of the
three balls are joined. The centre of mass of
the system is located at :-
(1) horizontal surface
(2) centre of one of the balls
(3) line joining centres of any two balls
(4) point of intersection of their medians
PSC007
A system consists of mass M and m (<< M).
The centre of mass of the system is :-
(1) at the middle
(2) nearer to M
(3) nearer to m
(4) at the position of larger mass.
PSC008
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9.

10.

11.

12.

13.

The centre of mass of a system of three
particles of masses 1g, 2g and 3g is taken as
the origin of a coordinate system. The
position vector of a fourth particle of mass 4g
such that the centre of mass of the four
particle system lies at the point (1, 2, 3,) is a

(f+2§+3f<), where o is a constant. The value

of o is :-
10 5 1 2
1) — 2) — 3) — 4) —
(1) 3 (2) > (3) > (4) =
PSC009
MOTION OF CENTRE OF MASS

The law of conservation of momentum for a
system is based on Newton's :-
(1) First law of motion
(2) Second law of motion
(3) Third law of motion
(4) Law of gravitation

PSC010
A person of mass m is standing on one end of
a plank of mass M and length L and floating in
water. The person moves from one end to
another and stops. The displacement of the
plank is -

Lm
(1 (m+ M) (2) Lm(M + m)
(M + m) LM
(3) Lm () (m + M)

PSC011
Bullets of mass 40 g each are fired from a
machine gun with a velocity of 103 m/s. If the
person firing the bullets experience an
average force of 200N, then the number of
bullets fired per minute will be-
(1) 300 (2) 600 (3) 150 (4)75
PSC012
If the system is released, then the acceleration

of the centre of mass of the system :-

OF

14.

15.

16.

17.

18.

Initially two stable particles x and y start
moving towards each other under mutual
attraction. If at one time the velocities of x and
y are V and 2V respectively, what will be the
velocity of centre of mass of the system?
(v (2) Zero

Vv Vv
(3) 3 (4) T

PSC014
A 2 kg body and a 3 kg body are moving along
the x-axis. At a particular instant the 2 kg
body has a velocity of 3 m/s and the 3 kg body
has the velocity of 2 m/s. The velocity of the
centre of mass at that instant is :-
(1)5m/s (2)1m/s

(3)0 (@) Tm/s

PSC015
Two objects of masses 200 gram and 500 gram

A A

possess velocities 10€m/s and 3i+5jm/s

respectively. The velocity of their centre of
mass in m/s is :-

(1) 5i-25] 2) ;f—zs}

~ 257 » 57
3) 51+7] (4) 25i ;]
PSCO016
MOMENTUM CONSERVATION
A bomb of mass 9 kg explodes into two pieces
of 3kg and 6 kg. The velocity of 3 kg piece is
16 m/s. The kinetic energy of 6 kg piece is :-
(1)768] (2)786]
(3)192] (4)687]
PSC017
A bomb initially at rest explodes by it self into
three equal mass fragments. The velocities of

two fragments are (33 + 23) m/s and

(—f - 43) m/s. The velocity of the third

2) g fragment is (in m/s) :-
(3)2 121 +2j )21 -2j
& 2 a 2 a
(4)2g (3)—21 +2] (4—)—21 —2]
PSC013 PSC018
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19. Abomb of 50 Kgis fired from a cannon witha | 25. Abody of mass 4 m at rest explodes into three
velocity 600 m/s. If the mass of the cannon is pieces. Two of the pieces each of mass m
103 kg, then its velocity will be - move with a speed v each in mutually
(1)30m/s (2)-30m/s perpendicular directions. The total kinetic
(3) 0:30 m/s (4) -0-30 m/s energy released is :-
PSC019 o) 1 2 (2) mv2
20. Ametal ball does notrebound when struck on 2
a wall, whereas a rubber ball of same mass 3) §mvz 4) Emvz
when thrown with the same velocity on the 2 2
wall rebounds. From this it is inferred that - PSC025
(1) Change in momentum is same in both 26. Abomb of mass 3.0 kg explodesin airinto two
(2) Change in momentum in rubber ball is more pieces of masses 2.0 kg and 1.0 kg. The
(3) Change in momentum in metal ball is more smaller mass goes at a speed of 80 m/s. The
(4) Initial momentum of metal ball is more total energy imparted to the two fragments is -
than that of rubber ball (1) 1.07 K] (2) 2.14 K]
PSC020 (3)2.4K] (4) 4.8K]
21. A bomb of mass m = 1 kg thrown vertically PSCQZG
upwards with a speed u = 100 m/s explodes 27. A bomb of mass 30 kg at rest explodes into
. _ two pieces of masses 18 kg and 12 kg. The
into two parts after t = 5s. A fragment of mass _ _ A
. velocity of 18 kg mass is 6 m/s. The kinetic
m; = 400 g moves downwards with a speed .
) ) energy of the other mass is :-
vi = 25 m/s, then :speed vz and direction of (1)524] (2)256] (3)486] (4)324]
another mass m; will be :- PSC027
(1) 40 m/s downwards (2) 40 m/s upwards | 2g A bullet of mass m is fired from a gun of mass
(3) 60 m/s upwards  (4) 100 m/s upwards M. The recoiling gun compresses a spring of
PSC021 force constant k by a distance d. Then the
22. A1 kg stationary bomb is exploded in three velocity of the bullet is :-
parts having mass ratio 1 : 1 : 3. Parts having d
same mass move in perpendicular directions (1) kd yM/m (2) Mm
with velocity 30 m/s, then the velocity of
bigger part will be :- (3) %\/m (4) kFM\/a
(1) 1042 m/s (2) 10 m/s PSC028
2 29. Identify the wrong statement.
(3) 15 7z m/s ) 15 m/s (1) A body can have momentum without
N2 mechanical energy
PSC022 (2) Abody can have energy without momentum
_ (3) The momentum is conserved in an elastic
23. A heavy nucleus at rest breaks into two collision only.
fragmepts WhiC-}-l fly off with Veloc.ities 8:1. (4) Kinetic energy is not conserved in an
The ratio of radii of the fragments is :- inelastic collision
PSC023 COLLISION
24. A stationary particle explodes into two | 30. A ball strikes the floor and after collision
particles of masses m; and m; which move in rebounds back. In this state -
opposite directions with velocities v; and vo. (1) Momentum of the ball is conserved
The ratio of their kinetic energies E1/E is :- (2) Mechanical energy of the ball is conserved
(1) mz/my (2) m1/m; (3) Momentum of ball-earth system is conserved
(3)1 (4) myvz/movy (4) The kinetic energy of ball-earth system is
PSC024 conserved
PSC030
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31. Abullet of mass P is fired with velocity Qina [ 37. A50gm bullet moving with a velocity of 10 m/s
large body of mass R. The final velocity of the gets embedded into a 950 gm stationary
system will be :- body. The loss in kinetic energy of the system
) -} 2) 2 will be -

P+R P+R (1)5%  (2)50% (3)100% (4) 95%
3) (P+Q) 4) (P+R) PSC037
R P 38. A bullet of mass m moving with a speed v
32 A soh ¢ _ o PSC031 strikes a wooden block of mass M and gets
' SP .ere ° rTlaSS m .movmg with a colnstant embedded into the block. The final speed is :-
velocity collides with another stationary L
sphere of same mass. The ratio of velocities
of two spheres after collision will be, if the
co-efficient of restitution is e-
1-e e-1
1) — (2) —
1+e e+l M m
1+e e+l W\ rm "’ @ \am ¥
+m +m
() — (4) —
V p—
PSC032 ©) v (4) 5
33. Two elastic bodies P and Q having equal
. . . PSC038
masses are moving along the same line with . .
velocities of 16 m/s and 10 m/s respectively. 39.  Aballis dropped.fr.om helght.h or.1 th‘_e ground
Their velocities after the elastic collision will level. If the coefficient of restitution is e then
be inm/s :- the height upto which the ball will go after nth
(1) 0 and 25 (2)5and 20 jump will be -
(3)10and 16 (4) 20 and 5 Qn
PSC033 (1) —; (2)

34. The unit of the coefficient of restitution is - €
(1) m/s (3) hen (4—) he2n
(2)s/m PSC039
(3)mxs 40. Two bodies of same mass are moving with
(4) None of the above same speed V in mutually opposite directions.

_ PSC034 They collide and stick together. The resultant

35. Two solid balls of rubber A and B Whose velocity of the system will be -
masses are 200 gm and 400 gm respectively, v
are moving in mutually opposite directions. If (1) Zero (2) =
the velocity of ball A is 0-3 m/s and both the 2
balls come to rest after collision, then the 3V (4) From Zero to «
velocity of ball B is - PSC040
(1) 0-15m/s 41. The bob (mass m) of a simple pendulum of
(2)-0-15m/s length L is held horizontal and then released.
Ei% I{I.:nr:{) ?the above It collic?es elastic(jill}l with a block of fequ?l

PSCO35 mass lying on a frictionless table. The kinetic

36. A1 Kg ball falls from a height of 25 cm and energy of the block will be :-
rebounds upto a height of 9 cm. The coefficient (1) Zero (2) mgL
of restitution is - mgL
(1)0-6  (2)0-32 (3)0-40  (4)0-56 (3) 2mgL 4 =

PSC036 PSC041
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42. Two particles each of mass m travelling with | 48. A 5gm lump of clay, moving with a velocity of
velocities u: and u; collide perfectly inelastically. 10 cm/s towards east, collides head-on with
The loss of kinetic energy will be - another 2gm lump of clay moving with
1) 1 m(u; - uz)? ) 1 m(us - u)? 15 cm/s towards west. After collision, the two
2 4 lumps stick together. The velocity of the
(3) m(ug - uz)? (4) 2m(u1 - uz)? compound lump will be -
PSC042 (1) 5 cm/s towards east
43. A ball moving with velocity of 9m/s collides (2) 5 cm/s towards west
with another similar stationary ball. After the (3) 2-88 cm/s towards east
collision both the balls move in directions (4) 2-5 cm/s towards west
making an angle of 30° with the initial PSC048
direction. After the collision their speed will | 4q 1 4 inelastic collision between two bodies,
be - the physical quantity that is conserved :-
(1)2-6 m/s (2)5-2m/s (1) Kinetic energy
(3)0-52 m/s (4)52m/s
PSC043 (2) Momerlltum
44. A solid sphere is moving and it makes an (3) Pf)ten.tlal energy
elastic collision with another stationary (4) Kinetic energy and momentum
sphere of half of its own radius. After collision PSC049
it comes to rest. The ratio of the densities of | 50 A mass of 20 kg moving with a speed of 10 m/s
materials of second sphere and first sphere is - collides with another stationary mass of 5 kg.
(1) 2 (2) 4 (3)8 (4) 16 As a result of the collision, the two masses
PSC044 stick together. The Kkinetic energy of the
45. A5 kg body collides with another stationary composite mass will be :-
body. After the collision, the bodies move in (1) 600] (2)800]
the same direction with one-third of the (3)1000] (4) 1200]
velocity of the first body. The mass of the PSC050
second body will be - 51. A body of mass m having an initial velocity v
()5kg (2) 10 kg makes head on elastic collision with a
(3) 15kg (4) 20 kg stationary body of mass M. After the collision,
PSC045 the body of mass m comes to rest and only the
46. A 10 g bullet, moving with a velocity of body having mass M moves. This will happen
500 m/s. enters a stationary piece of ice of only when :-
mass 10 kg and stops. If the piece of ice is (1)m>>M (2)m<<M
lying on a frictionless plane, then its velocity M
will be (B)m=M (#Hm=—
(1) 5cm/s (2)5m/s
(3)0-5m/s (4)0-5cm/s _ PSC05.1
PSC046 52. A body A experiences perfectly -elastic
47. A heavy body moving with a velocity 20 m/s collision with a stationary body B. If after
and another small object at rest undergo an collision the bodies fly apart in the opposite
elastic collision. The latter will move with a direction with equal speeds, the mass ratio of
velocity of :- Aand Bis :-
(1) 20 m/s. (2) 40 m/s. &) 1 @ 1 3) 1 @) 1
(3) 60 m/s. (4) Zero 2 3 4 5
PSC047 PSC052
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53.

54.

55.

56.

57.

A collision is said to be perfectly inelastic
when :-
(1) Coefficient of restitution = 0
(2) Coefficient of restitution = 1
(3) Coefficient of restitution = o
(4) Coefficient of restitution < 1

PSC053
A particle falls from a height ‘h’ upon a fixed
horizontal plane and rebounds. If ‘e’ is the
coefficient of restitution the total distance
travelled before rebounding has stopped is :-

1+e’ 1-¢€°
(1)h(1—ezj (Z)h(1+ezj
h({1-¢? h({1+é?
(3) E[1+e2] () E[l—ezl
PSC054

If two masses m; and m; collide, the ratio of
the changes in their respective velocities is

proportional to :-
4) /&
1 ml

(3) 2
m
PSCO55
Two particles of mass M, and Mg and there
velocities are V4 and Vg respectively collides.
After collision they inter changes their

m m
1) —L L
Sk

(2) .

. . M, .
velocities then ratio of — is :-

Va Ve
(1) V_B (2) v,
(V,+Vy)
(3) (VB _VA) (4) !

PSC056
In the diagrams given below the horizontal
line represents the path of a ball coming from
left and hitting another ball which is initially
at rest. The other two lines represents the
paths of the two balls after the collision.
Which of the diagram shows a physically
impossible situation ?

58.

59.

60.

61.

62.

63.

Two identical balls, one moves with 12 m/s
and second is at rest, collides elastically. After
collision velocity of second and first ball will be :
(1) ém/s, 6m/s (2) 12m/s, 12m/s
(3) 12m/s, Om/s (4) Om/s, 12m/s
PSC058
A sphere P of mass m and velocity v,

undergoes an oblique and perfectly elastic
collision with an identical sphere Q initially at
rest. The angle 6 between the velocities of the
spheres after the collision shall be :-
(o (2) 45° (3)90° (4) 180°
PSC059
Aballis dropped from a height of 10 m. If 40%
of its energy is lost on collision with the earth
then after collision the ball will rebound to a
height of-
(HD10m (2)8m (3)4m (4)6m

PSC060
A rubber ball is dropped from a height of 5m
on a plane, where the acceleration due to
gravity is not shown. On bouncing it rises to
1.8 m. The ball loses its velocity on bouncing

by a factor of :-

16 2 9
1) — 2) — 4) —
My @ (4 5
PSC061

3
(3) <

Which of the following is true :-

(1) Momentum is conserved in all collisions
but kinetic energy is conserved only in
inelastic collision

(2) Neither momentum nor kinetic energy is
conserved in inelastic collisions.

(3) Momentum is conserved in all collisions
but not kinetic energy

(4) Both momentum and kinetic energy are
conserved in all collisions.

PSC062

A bullet of mass m is fired into a large block of

wood of mass M with velocity v. The final

velocity of the system is :-

m m+M
(1)—>/v (2)_’4 (D[M_mjv (2)( v jv
M-m m
o) el
a—> ” —>L‘ M) meM )
[76] www.allen.in
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64. A big ball of mass M, moving with velocity u
strikes a small ball of mass m, which is at rest.
Finally small ball attains velocity u and big

ball v. What is the value of v :-

M-m
u
M
2m
M+

(1)

(3)

[=))

direction?

(v

v
(2) 2

u

M+m

\%

M+m

(3) %

PSC064

5. A particle of mass m moving with speed v
towards east strikes another particle of same
mass moving with same speed v towards
north. After striking, the two particles fuse
together. With what speed this new particle

of mass 2 m will move in north-east

(4) vv2

PSC065

66.

Two ice skaters A and B approach each other
at right angles. Skater A has a mass 30 kg and
velocity 1 m/s and skater B has a mass 20 kg
and velocity 2 m/s. They meet and cling
together. Their final velocity of the couple is
(1)2m/s
(2) 1.5m/s
(3)1m/s
(4) 2.5m/s

PSC066

ANSWER KEY

EXERCISE-I (Conceptual Questions)

1] 2 7 1011|1213 ] 14 ] 15
2 2 2 | 4 2 [ 3] 1|1]1]2]4
16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 [ 24 | 25 | 26 | 27 | 28 | 29 | 30
3 /3 (3|2 |2]4]1 13|43 ][3]3]3
31 [ 3233|3435 /36|37 |38|39|40 |41 |42 | 43 | 44 | 45
2 13| 4|2]1] a4 4 |12 |2]2]3]2
46 | 47 | 48 | 49 | 50 | 51 |52 [ 53 [ 54 | 55|56 |57 |58 59 60
3232 |2/|3]2 13 |4|3][3]3]24
61 | 62 | 63 | 64 | 65 | 66

Answer 2 3 4 1 3 3

s
:
=3
@
=
=
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Exercise - II (Previous Year Questions)

AIPMT 2015
Two particles of masses mi, m; move with
initial velocities u; and uz. On collision, one of
the particles get excited to higher level, after
absorbing energy e. If final velocities of
particles be vi and v, then we must have :

1 21 5 1 5 1 5

1 2.1 3 1 2.1 5
(2) Emlu1 +Em2u2 —-€ =Emlv1 +§m2V2

(3) %m%u% +%m%u§ +e= %mfv% +%m§v%
(4) mi2u; + mz2Uz - € = Mq2vy + me%vy
PSC074
Two spherical bodies of mass M and 5M and
radii R and 2R are released in free space with
initial separation between their centres equal to
12R. If they attract each other due to
gravitational force only, then the distance
covered by the smaller body before collision is :-
(H)45R  (2)75R  (3)15R (4)2.5R
PSC075
Re-AIPMT 2015
A ball is thrown vertically downwards from a
height of 20 m with an initial velocity vo. It
collides with the ground, loses 50% of its
energy in collision and rebounds to the same
height. The initial velocity vois :
(Take g =10 m/s?)
(1) 10 m/s
(3) 20m/s

(2) 14 m/s
(4) 28 m/s

PSC076
On a frictionless surface, a block of mass. M
moving at speed v collides elastically with
another block of same mass M which is
initially at rest. After collision the first block
moves at an angle 0 to its initial direction and

AIPMT /NEET

NEET-112016

Abullet of mass 10g moving horizontally with
a velocity of 400 m/s strikes a wooden block
of mass 2 kg which is suspended by a light
inextensible string of length 5 m. As a result,
the centre of gravity of the block is found to
rise a vertical distance of 10 cm. The speed of
the bullet after it emerges out horizontally
from the block will be :-
(1)120 m/s

(3) 100 m/s

(2)160m/s
(4)80m/s

PSC078
Two identical balls A and B having velocities of
0.5 m/s and -0.3 m/s respectively collide
elastically in one dimension. The velocities of B
and A after the collision respectively will be :-
(1)-0.3m/sand 0.5 m/s
(2)0.3m/sand 0.5 m/s
(3) -0.5m/s and 0.3 m/s
(4)0.5m/s and -0.3 m/s

PSC079
NEET(UG) 2018
A moving block having mass m, collides with
another stationary block having mass 4m.
The lighter block comes to rest after collision.
When the initial velocity of the lighter block is
v, then the value of coefficient of restitution
(e) will be :-
(1o.5 (2)0.25 (3)0.8 (4)0.4
PSC080
NEET(UG) 2019

Body A of mass 4m moving with speed u
collides with another body B of mass 2m, at
rest. The collision is head on and elastic in
nature. After the collision the fraction of

energy lost by the colliding body A is :

hasaspeed Y The second block's speed after 1 8
3 (1) ry (2) 9
the collision is :-
B 22, 53 3 3) = o
1) —v (2)—v (3)-v 4) —v
(1) = (2) = (3) 7 (4) 7 9 9
PSC077 PSC081
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(1) 2(i+)) 2) (i+))

9. An object flying in air with velocity 2 4 ~ -
(20§+25}—121A<) suddenly breaks in two (3) 5(1 *1) (4) 5(1 *1)
pieces whose masses are in the ratio 1: 5. The PSC085
smaller mass flies off with a velocity NEET(UG) 2022
. A _ 13. Two objects of mass 10 kg and 20 kg
(1001 +35] +8k)' The velocity of the larger respectively are connected to the two ends of
piece will be :- a rigid rod of length 10 m with negligible
- - ~ - A mass. The distance of the center of mass of the
(1) 4 TZB] A_16kA (2) _10?1 _3A5] _Blf system from the 10 kg mass is :
3) 20i+15j-80k 4) —20i-15j-80k 2
(3) : ) : 1 P (2)10m
PSC082 3
10. Aparticle of mass 5 m at rest suddenly breaks 10
on its own into three fragments. Two (3)5m (4) ?m
fragments of mass m each move along PSC086
mutually perpendicular direction with speed | 14. A shell of mass m is at rest initially. It
v each. The energy released during the explodes into three fragments having mass in
process is : theratio 2:2: 1. Ifthe fragments having equal
3 5 5 5 mass fly off along mutually perpendicular
(1) s (2) 3™ directions with speed v, the speed of the third
; Em ) . im ) (lighter) fragment is
() m 3 (1) V2 v ) 242
PSC083 (3) 3\/5\, (4)v
NEET(UG) 2020 PSC087
11. Two particles of mass 5 kg and 10 kg RE-NEET(UG) 2022
respectively are attached to the two ends of a 15. Given below are two statements : one is
rigid rod of length 1 m with negligible mass. labelled as Assertion (A) and the other is
The centre of mass of the system from the labelled as Reason (R)
5 kg particle is nearly at a distance of : Assertion (A) :
(1) 80 cm (2) 33 cm When a fire cracker (rocket) explodes in mid air,
(3) 50 cm (4) 67 cm its fragments fly in such a way that they continue
PSC084 moving in the same path, which the fire cracker
NEET(UG) 2020 (COVID-19) would have followed, had it not exploded.
12. Three identical spheres, each of mass M, are Reason (R) :
placed at the corners of a right angle triangle Explosion of cracker (rocket) occurs due to
with mutually perpendicular sides equal internal forces only and no external force acts
to 2 m (see figure). Taking the point of for this explosion.
intersection of the two mutually perpendicular In the light of the above statements, choose
sides as the origin, find the position vector of the most appropriate answer from the
centre of mass. options given below :
i (1) Both (A) and (R) are correct and (R) is the
correct explanation of (A)
ot an are correct but 1s not
M (2) Both (A) and (R) but (R) i
5 the correct explanation of (A)
m (3) (A) is correct but (R) is not correct
M H (4) (A) is not correct but (R) is correct
M*2m PSC088
www.allen.in [79]
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RE-NEET(UG) 2023
16. A bullet of mass m hits a block of mass M

elastically. The transfer of energy is the
maximum, when :
(OUM=m (2)M=2m
(3)M<<m (4)M>>m
PSC097
17. Two particles A and B initially at rest, move
towards each other under mutual force of
attraction. At an instance when the speed of A
is v and speed of B is 3v, the speed of centre

of mass is :
(1) 2v (2) zero
3)v (4) 4v

PSC098

18.

NEET(UG) 2024
Two bodies A and B of same mass undergo

completely inelastic one-dimensional collision.
The body A moves with velocity vi1 while body
B is at rest before collision. The velocity of the
system after collision is v2. The ratio vi : v;
is:
(H1:2
(2)2:1
(34:1
4)1:4

PSC099

EXERCISE-II (Previous Year Questions)

ANSWER KEY

Question

Answer

Question
Answer

[80]
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Exercise - III (Analytical Questions)

Master Your Understanding

1. Given below are two statements: One is | 4. A projectile is projected at a speed u at an
labelled as Assertion (A) and the other is angle 6 with horizontal. At the highest point
labelled as Reason (R). projectile splits into two fragments of mass
Assertion (A) : Two blocks of masses m; & ratio 1 : 2. The smaller fragment coming to
m; are at rest. They are now moving towards rest. Then consider following statements :-
each other under a mutual internal force. The (A) In a given time both parts will cover equal
velocity of centre of mass is zero. vertical displacement.

Reason (R) : If no external force acts on the (B) COM of two fragments will follow the same
system, then velocity of centre of mass path as the object would have followed if
remains unchanged but can never be zero. n_Ot exploded. ) ) )
In the light of the above statements, choose © Lllnear. momentum is conserved in vertical
the most appropriate answer from the .dlrectlon only. .
options given below: Which of the following is correct?
(1) Both (A) and (R) are true and (R) is the (MABC (2)AB (3)B,¢ (ﬁ)séogg
correct explanation of (A). _ 5.  Match the following columns with respective
(2) Both (A) and (R) are true and (R) is NOT positions of centre of mass -
the correct explanation of (A). Column - I Column - II
(3) (A) is true but (R) is false. A [——— (P) 3R
(4) (A) is false but (R) is true. x> X= )
PSC089 uniform rod length =R
2. Which of following statement is true. (B) m Q|. R
(1) COM of a rigid body is always inside the __13(_ f{___ X_E
body. uniform thin
(2) Mass must be present physically at COM. semicircular ring of
(3) COM of two particle system is closer to radius R
particle with greater mass. () (R) 4R
(4) All above statements are true. X= 3
PSC091 uniform semicircular

3.  Which of following statement is false. disc of radius R

(1) KE in an elastic collision between two (D) . (S) 2R
bodies remains same before and after é ix ! X Z?
collision.

(2) There may or may not be physical contact uniform solid
between two bodies for collision to occur. hemisphere of radius R

(3)KE of two object system remains (1)A:P, B:R C:Q D:S
conserved during collision in elastic (2)A:Q B:P, C:R D:S
collision. (3)A:Q, B:S,C:R,D:P

(4) None of the above (4)A:S, B:P, C:Q D:R PSCO95

PSC092

ANSWER KEY

EXERCISE-III (Analytical Questions)

Question 1

Answer\ 3 3 2
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