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A tennis ball of mass 100 g is struck by a tennis racket. The velocity of the ball is changed as
shown.

What is the magnitude of the change in momentum of the ball?
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PHYSICS 9702/01
Paper 1 Multiple Choice May/June 2008

1 hour

Additional Materials: o
itional Materials Vdmwh@ ¢ At 'S

10 Tw X and Y are moving towards each other on a frictionless air track as shown.
The masses make DYNAMICS 2008

50cms™ 30cms™
—_— —

e v

Which row gives possible velocities for the two masses after the collision?

air track

velocity of X velocity of Y
A zero 20cms™ to the right
B 10cms™ to the right 10cms™ to the right
C 20cms™ to the left zero
D 30cms™ to the left 50cms™ to the right
PHYSICS 9702/01
Paper 1 Multiple Choice October/November 2008

1 hour
Additional Materials:

10 Two spheres approach each other along the same straight line. Their speeds are uy; and u;
before collision, and v4 and v, after collision, in the directions shown below.

.. U
before collision u, M+ U u,
after collision 2 Vz_,\/' v,

Which equation is correct if the collision is perfectly elastic?
A u—wm=w+y
B Ui — Uz = Vo —Vq

C ut+tuw=w+yv
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1 hour
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10 Two equal masses travel towards each other on a frictionless air track at speeds of 60cms™ and
40cms™'. They stick together on impact.

60cms™ 40cms™
— ~—

— S

What is the speed of the masses after impact?

@ 10cms™ B 20cms™ C 40cms™ D 50cms™

12 The diagram shows two identical spheres X and Y.

—_— >V

X Y

Initially, X moves with speed v directly towards Y. Y is stationary. The spheres collide elastically.

What happens?
X Y
A moves with speed 7 v to the right moves with speed 7 vto the right
B moves with speed v to the left remains stationary
C moves with speed 7 v to the left moves with speed 7 v to the right
@ stops moves with speed v to the right




WU+ Mzl = MY+ M Ve
(20)(6) + (12)(-1S) = (32)V [ 2pv + 12v

V= |88 o (.4 me!

11 An object of mass 20Kkg is travelling at a constant speed of 6.0ms™".

It collides with an object of mass 12 kg travelling at a constant speed of 15ms™ in the opposite
direction. The objects stick together.
—_—————

What is the speed of the objects immediately after the collision?

@ 1.9ms™ B 90ms" C 94ms” D 21ms
PHYSICS 9702/11
Paper 1 Multiple Choice May/June 2012

1 hour
Additional Materials:

11 Two similar spheres, each of mass m and travelling with speed v, are moving towards each other.

The spheres have a head-on elastic collision.

Which statement is correct?

A The spheres stick together on impact.

B The total kinetic energy after impact is mv?.
C The total kinetic energy before impact is zero.
D

The total momentum before impact is 2mv.



PHYSICS 9702/11
Paper 1 Multiple Choice May/June 2013

1 hour
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10 Which of the following is a statement of the principle of conservation of momentum?
A In an elastic collision momentum is constant.
B Momentum is the product of mass and velocity.
C The force acting on a body is proportional to its rate of change of momentum.
D

The momentum of an isolated system is constant.

11 A 2.0kg mass travelling at 3.0ms™ on a frictionless surface collides head-on with a stationary

1.0kg mass. The masses stick together on impact. mu+ m,d, =M,\/(-\- my Uy
12)(2)* 4+ O (2)3) + 0 =(3)V
+ 2.0k
p 2 1.0kg  yv=)pe!

ﬂ_ —be{'b‘V‘b 3.0ms™
(2)(2)"

,é_{ - ﬂgﬂ%w much kinetic energy is lost on impact?

A zero B 20J C 24J @3.0J

at rest

L
2

PHYSICS 9702/12
Paper 1 Multiple Choice May/June 2013
1 hour
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10 Two bodies travelling in a straight line collide in a perfectly elastic collision. Which of the following
statements must be correct?

A The initial speed of one body will be the same as the final speed of the other body.

B The relative speed of approach between the two bodies equals their relative speed of
separation.

The total momentum is conserved but the total kinetic energy will be reduced.

One of the bodies will be stationary at one instant.



PHYSICS MU tM iy = MV + m, VU 9702/12
Paper 1 Multiple Choice (Gooo)(2) + (SDOD)(-1) = (1 0000)V May/June 2014

vz 0.5 ms\ 1 hour
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7 Two ftrain carriages each of mass 5000kg roll toward one another on a level track. One is

travelling at 2.00ms™" and the other at 1.00ms™", as shown. L((o,000)( 0.5)*
2
L 2 —
J}:(%)(Z) t L)/(S-OOO)(I) 2.00ms™ 1.00ms™" [25D J
—_— e amu U
l0,000 + 2500
12,9007 aoou Jogou
5000 kg 5000 kg
Th Ilid djoint th pA SV [25®
ey collide and join together. 1260 T

What is the kinetic energy_lost during the collision?
A 1250J B 7500J @ 112504 D 12500J
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11 A resultant force of 10N acts on a body for a time of 2.0s.

Which graph could show the variation with time t of the momentum p of the body?

A

t/'s

12 A stationary body explodes into two components of masses m and 2m.

The components gain kinetic energies X and Y respectively.

Vx VV
-— —_—
moves with moves with
kinetic energy X

kinetic energy Y

What is the value of the ratio é ?

Al B ore p 2
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11 The diagram shows a man standing on a platform that is attached to a flexible pipe. Water is
pumped through the pipe so that the man and platform remain at a constant height.

I:¢yhv

F-W
16x431 = 4dxv £ o g
V =24 my’ AL BER

flexible pipe

water in —» - | N platform

[ ]

/l vertical jet of water out,

mass flow rate 40kgs'
_—

2

The resultant vertical force on the platform is zero. The combined mass of the man and platform
is 96kg. The mass of water that is discharged vertically downwards from the platform each
second is 40kg.

What is the speed of the water leaving the platform?

A 24ms™ B 69ms™ C 24ms™ D 47ms™
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Paper 1 Multiple Choice c Ke m,,u,,_— QA+ My Vo October/November 2016
i § (2)(1)+ (3)(-4) = (5)v v

our 15 minutes
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11 Two frictionless trolleys are moving towards each other along the same horizontal straight line.
Their masses and velocities are shown.

1.0ms" < 1%0ms—1
-

—_—
2.0kg 3.0kg

The trolleys collide and stick together.

What is the velocity of the trolleys after the collision?

A 2.0ms™ to the left

B 2.0ms™ to the right
C 2.8ms'tothe left = A _ ; | €

. F=2p . m(v-w_ 0.008(0-200) _ S oo
D 2.8ms™ to the right 47 At 100x(0C

12 A bullet of mass 8.0g travels at a speed of 300ms™. The bullet hits a target and stops after a
time of 100 us.

What is the average force exerted by the target on the bullet?

A 24N B 240N C 2400N @ 24000N
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3 (a) (i) Statethe principle of conservation of momentum.

..... momenbwn Ml colliyron. 2]
(ii) State the difference between an elastic and an inelastic collision.
Erogy. s 1ot dwirg  inelastie wllision. . ()

(b) An object A of mass 4.2kg and horizontal velocity 3.6ms~' moves towards object B as
shown in Fig. 3.1.

A B
3.6ms™! 1.2ms1
42kg —> <«— 1.5kg before collision
Fig. 3.1

Object B of mass 1.5kg is moving with a horizontal velocity of 1.2ms™! towards
object A.

The objects collide and then both move to the right, as shown in Fig. 3.2.

A B
v 3.0ms™!
42kg —» | 1.5kg —> after collision
a .lmls

Fig. 3.2
Object A has velocity v and object B has velocity 3.0ms™".

(i) Calculate the velocity v of object A after the collision.
mU, +M, U, = MY+ Wl

(42)(3:6)+ (15)-1.2) = (4.2)(v) + (1:5)(3)

V= 3.l mg
velocity = ....occeveeeeene Al ms~ [3]
(ii) Determine whether the collision is elastic or inelastic.
a?Pwac[« > 3kt 12 imesnal 4o jnelosbic!
=Y.gms '

,(epwh'zm= 2-2.1
= 0:Ams-!

[3]
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3 (a) State the principle of conservation of momentum.

..... boy...an...iolaled.... cystem,.. Hae.. . TOWA momenfvm. 9. brodies

(b) Ball A moves with speed v along a horizontal frictionless surface towards a stationary ball B,
as shown in Fig.3.1.
0B

6.0ms™"
S0

2. 0
4.0kg 12kg 12k§ 2.5c0s 3
D
259 E N 35ms™
before collision after collision
Fig.3.1 Fig. 3.2 (not to scale)

Ball A has mass 4.0kg and ball B has mass 12kg.

The balls collide and then move apart as shown in Fig. 3.2.

Ball A has velocity 6.0ms™" at an angle of 6 to the direction of its initial path.

Ball B has velocity 3.5ms™" at an angle of 30° to the direction of the initial path of ball A.
ver bical axis

(i) By considering the components of momentum at right-angles to the direction of the initial
_path of ball A, calculate 6.

,N‘i', mu, +m, U, =mvi +m,v,
{7z .
0 + 0 =(4)(bsinB) + (12)(—3.55n30)
0= a4 ¢ind - 2|
a’ = Ql'rﬁ' 6"' élo

e

a

© UCLES 2017 9702/23/0/N/17
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(i) Use your answer in (i) to show that the initial speed v of ball Ais 12ms™.
Explain your working.

XZARLS
M|M,+MLUL:VVIIV, +)’V\va .
(W(V)+ O = (M)(bw96l)+(l2)(2_§w520)

V= 12me™!

[2]

(iii) By calculation of kinetic energies, state and explain whether the collision is elastic or
inelastic.

befve ablo’u ,
L2+ 0 L (w(e)% 102)(3.5)
2
2837 .57

[Total: 10]
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