Dynamics — 2023 Nov AS Physics 9702

1. Nov/2023/Paper_9702/11/No.7
A man stands in a lift that is accelerating vertically downwards, as shown.

lift—__|

acceleration

Which statement describes the force exerted by the man on the floor?

A

B
C
D

It is equal to the weight of the man.

It is greater than the force exerted by the floor on the man. e g

It is less than the force exerted by the floor on the man. 0\

It is less than the weight of the man.

2. Nov/2023/Paper_9702/11/No.8
A ball of mass 200g is thrown horizontally with a s| ms™' against a vertical wall.

The ball is in contact with the wall for a time

A

3. Nov/2023/Paper_ 9702

In an experimentpa
the liquid is ni€asiged.
®

20N

before rebounding back along its original

path with a speed of 10ms™. Q
What is the average force exerted by 1?@ n the ball during the collision?

20kN D 60kN

: con Q@;

dropped into a viscous liquid. The terminal velocity of the ball in

The experiment is repeated four times. For each repeat, a change is made to one of the following.

1

2
3
4

the density of the metal of the ball

the height from which the ball is dropped
the density of the liquid

the depth of the liquid

Which two changes separately affect the terminal velocity of the ball in the liquid?

A

1and 2

B 1and3 C 2and4 D 3and4



4. Nov/2023/Paper_9702/11/No.10

5.

Two objects move towards each other along the same straight line.

After colliding, the two objects stick together and are stationary.
Which statement must be correct?

A The total kinetic energy of the two objects does not change during the collision.
B The total momentum of the two objects before the collision is zero.

C The two objects have equal mass.
D

The two objects have the same speed before the collision.

Nov/2023/Paper_ 9702/12/No.7 b

o
Two blocks, of mass 0.20kg and 0.50kg, are connected by a Iigh* nsible string that passes
over a frictionless pulley.

rough block,
horizontal  mass 0.20kg
surface

pulley

Q block,
0 mass 0.50kg

The blocks are initially
surface. P

¢
The block of masg®e 50

ary. The block of mass 0.20kg rests on a rough horizontal

pended in air. Air resistance is negligible.
When the blocks are released, they have an acceleration of magnitude 2.0ms™.

What is the magnitude of the frictional force between the block of mass 0.20kg and the rough
surface?

A 35N B 39N C 45N D 63N



6. Nov/2023/Paper_9702/12/No.8
A resultant force causes an object to accelerate.

What is equal to the resultant force?

A the acceleration of the object per unit mass
B the change in kinetic energy of the object per unit time
C the change in momentum of the object per unit time

D the change in velocity of the object per unit time

7. Nov/2023/Paper_ 9702/12/No.9
An object falls from a stationary helicopter and reaches terminal velocity.

terminal velocity?

A It decreases to 9.81ms™. . 6

What happens to the acceleration of the object hetween leaving the heici@nd reaching

It decreases to zero.

B
C ltincreasesto 9.81ms™.
D

It remains constant at 9.81ms™. @i

8. Nov/2023/Paper_9702/12/No.10 Q
Two balls, of masses m and 2m, trawel'@h vacuum with initial velocities 2v and v

respectively, collide with each other head- own.
v 4

After the collision, the bal rebounds to the left with velocity v.

L 2
What is the loss g‘ine in the collision?
®

c Iim/ D im/

9. Nov/2023/Paper_9702/13/No.6

The time taken for an object to fall from rest through a certain distance on Mars is Ty. The time
taken for the same object to fall from rest through the same distance on Earth is Te. The
acceleration of free fall on Mars is 3.71ms™.

Assume that air resistance is negligible on both Earth and Mars.

What is the ratio T—"“?
Te

A 0.378 B 0615 Cc 163 D 264



10. Nov/2023/Paper_ 9702/13/No.7
Which statement about mass is correct?

A Mass has a magnitude and a direction.

B Mass resists changes in motion.

C The greater the mass of an object, the greater its acceleration when falling in a vacuum.
D

The mass of an object depends on its location.

11. Nov/2023/Paper_ 9702/13/No.8

A snocker ball has a mass of 200g. It hits the cushion of a shooker table and rebounds along its
original path.

7.0ms™". The ball and the cushion are in contact for a time of 0.60's.
What is the average force exerted on the ball by the cushion? aq
A 14N B 23N C 42N D ?&

12. Nov/2023/Paper_ 9702/13/No.9 :
A ball falls from rest through air and eventually reaches@ constant velocity.

For this fall, forces X and Y vary with time as s@
A A

force X 0 force Y

The ball arrives at the cushion with a speed of 14.0ms™ and then leaves iw a speed of

0-
0
L

What could b€ forges
®

0 time

force X force Y
A air resistance | resultant force
B | airresistance weight
Cc upthrust resultant force
D upthrust weight




13. Nov/2023/Paper_ 9702/13/No.10

An object X of mass 0.30kg is travelling in a straight line at a constant velocity of 3.0ms™ on a
horizontal frictionless surface. Object X collides with a stationary object Y of mass 0.50kg.

After the collision, X moves with a velocity of 2.0ms™" at an angle of 60° to its direction before the
collision. Object Y moves with a velocity v at an angle of 41° to the direction of X before the
collision, as shown.

X Y \‘ ; 60°
0.30kg 0.50kg XC)\zoms-1
before collision after collision ge
What is the value of v?

A 0.80ms™ B 1.2ms™ C 16ms™ D *}1




14. Nov/2023/Paper_ 9702/21/No.3
A trolley A moves along a horizontal surface at a constant velocity towards another trolley B which
is moving at a lower constant speed in the same direction. Fig. 3.1 shows the trolleys at time { = 0.

A B
e —

oo ool

horizontal surface

Fig. 3.1
Table 3.1 shows data for the trolleys.
Table 3.1
trolley mass/kg initial speedi rﬁ.éﬂ
A 0.25 N04s )
B 0.75 N2

The two trolleys collide elastically and then separate. Resisttg'é forces are negligible.

Fig. 3.2 shows the variation with time t of the velocity v*for fmlléy B.
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Fig. 3.2



(a) State what is represented by the area under a velocity—time graph.

-1
(b) Use Table 3.1 and Fig. 3.2 to determine:
(i) the acceleration of trolley B during the collision
acceleration 0of B = ......c.ocooeeevveeeereeeccesieeeeseeneeenns MS™2 [2]

(ii) the magnitude and direction of the final velocity of trolley A. qz

gNitude = ..o MSTT

Q AIr€CHON .
2

tion of the velocity of trolley A with time { from = 0 to { = 0.50s.

(c) On Fig. 3.2, sketch

[3]
’:‘?‘ [Total: 9]



15. Nov/2023/Paper_ 9702/22/No.2(b, c)

A high-altitude balloon is stationary in still air. A solid sphere is suspended from the balloon by a
string, as shown in Fig. 2.1.

balloon

string
sphere

Fig. 2.1 (not to scale)

The volume of the balloon is 7.5m?3. The total weight of the balloon, string and sze is 65N. The

upthrust acting on the string and sphere is negligible.
(b) The string breaks, releasing the sphere. eg
ly after the string breaks.

@
(i) State the magnitude of the acceleration of the sphere %

N

acceleratio ceerereenresesneenenne. MS72 [1]

(ii) State and explain the variation, if an @agmtude of the acceleration of the sphere
when it is moving downwards befof@ es terminal (constant) velocity.

K]



(c) The sphere has a mass of 4.0kg.

Calculatze the total resistive force acting on the sphere at the instant when its acceleration is
1.9ms™.

resistive force = ... e N [2]




16. Nov/2023/Paper_ 9702/22/No.4
(a) Aball Y moves along a horizontal frictionless surface and collides with a ball Z, as illustrated

in the views from above in Fig. 4.1 and Fig. 4.2.
0.25kg
3.7ms™

BEFORE COLLISION AFTER COLLISION

Fig. 4.1 (not to scale) Fig. 4&50&3)

Ball Y has a mass of 0.25kg and initially moves along a li
Ball Z has a mass m, and is initially stationary.

After the collision, ball Y has a final velocity of 3.@31 an angle of 27° to line PQ and
ball Z has a final velocity of 5.5ms~" at an angle o line PQ.

(i) Calculate the component of the final um of ball Y in the direction perpendicular

to line PQ. (J
Q°Q0

mponent of Momentum = ... Ns [2]

I8y
g
(ii) By considefing the component of the final momentum of each ball in the direction

perpendicular to line PQ, calculate m,.

10



(iii) During the collision, the average force exerted on Y by Z is F, and the average force
exerted on Zby Y is F.

Compare the magnitudes and directions of F~,, and F,. Numerical values are not required.
L aT= o a1 00 T [ SS R RSR

(o (4= e: (101 1= ST U U S OSSO T SRS U RS TURUSRRURERRRRR

(2]

(b) Two blocks, Aand B, move directly towards each other along a horizontal frictionless surface,
as shown in the view from above in Fig. 4.3.

4ms! 6ms™!
A — -+—— B

&3@

The blocks collide perfectly elashcally Before the collisior has a speed of 4ms~" and
block B has a speed of 6ms™". After the collision, block es back along its original path
with a speed of 2ms™.

Calculate the speed of block A after the oc:-lhsm@

[Total: 6]

0Q SPEEA = oo eeeereeenee. MSTT [1]

o 4

e

*

11



17. Nov/2023/Paper_ 9702/23/No.3(c)

(c) At a certain time, the airship in (b) is stationary. The thrust force exerted by a fan on the
airship is 2800N.

To produce this force, a mass of 64 kg of air is propelled through the blades of the fan in a
time of 0.50s. Assume that this air is initially stationary at the entrance to the fan.

Calculate:

(i) the change in momentum Ap of the air propelled through the fan blades in this time

(ii) the speed of the air as it leaves the fan

0 SPEed = ..o MSTT[2]
(iii) the total kinetic energy of IIQdue to its movement through the fan.
oo ‘.‘
kinetic energy = ......ccooiiiiciieeeeeeeee e d [2]

12



