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Question1

Aballof mass 0.60 kg is kicked off a cliff with a horizontal velocity of 3.0 ms™'. It follows the path of a projectile shown below
and lands with a velocity of 4.0 ms~' at an angle of 30°to the ground. Airresistance is negligible during the flight.

What is the magnitude of the change in momentum of the ball between the top of the cliff and the ground below?

You may need to use the following trigonometric values to help you:

3
costSOh%
n(30)==
sin( }_2

A 1.2,/3Ns

B.O.6Ns
C.2Ns

D.1.2Ns
[1mark]
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Question 2

Wateris ejected from the nozzle of a hose through a hole of a diameter 2 cm. The water leaves the nozzle of the hose with a
velocity of 25 cm s~ and travels horizontally towards a wall, as shown below.

Water travelling
at 25 em s
Nozzle

Hole of
diameter 2 cm

After colliding with the wall the water has zero velocity. Water has a density of 1gem3.
What is the force exerted by the water on the wall?

A 6251 N

B.25mN

- 625m
-4

D.2500mN

[1mark]
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Question 3
ABB gun fires 4 g ball bearings at arate of 100 balls per minute. The balls leave the BB gun at a velocity of 20 m s~ and strike a
fixed steel block. The balls rebound off the block with the same velocity as they were fired.

What is the average force exerted on the steel container?
A 16N
. 0.16 "
60

Cl—ﬁN
60

1600

60
[Tmark]

Question 4
Twotrolleys, XandY, are connected by an elastic cord, of negligible mass, as shown below. Trolley Xis twice the mass of

trolley Y.
/ Elastic cord

-

Pin"f \Cork

Thetwo trolleys are pulled apart so that the elastic cord s stretched. The trolleys are then released at the same time and
move towards each other. The trolleys stick together onimpact.

Just before the trolleys collide, the speed of trolley Xis 20 cm s~
Whatis the speed of the trolleys after they collide?

A.20cms™

B.Ocms™

C.10cms™!

D.30cms™!
[1mark]
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Question 5

The diagram below shows a block of mass 2 kg sliding down a rough slope from rest against a constant friction force of 2.5
M.

Use the following assumptions to help you:

Acceleration due to free fallis 10 m s 2
cos(20)=0.9
sin(20)=0.3

20°

What is the momentum of the block along the slope after 5 seconds?
A.7.75kgms™!
B.38.75kgms™
C.77.5kgms™!
D.17.5kgms™"!

[Tmark]
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Question é

Acarof mass 3000 kgis travelling at 5 m s~ when it collides with a wall and is brought to rest. The force-time graph of the
impactis shown below.

Force / N

.

100
Time / ms

. . .

What is the maximum force exerted on the car?
A 15000N
B.300 000N
C.75N
D.3000N

[1mark]
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Question7
The variation of the force, F, with time, t, acting on a mass of 160 gis shown on the graph below.

z \
[ 1]
e
£ 200 f----mmmmmmmee- '
100 f======== / ;
e e .
P 1 W
10 20 35 40
Time / ms

The velocity of thebody att=10msis5ms-.
Whatis the velocity of the body at t = 35 ms?
A.30ms"!

835
B. 13 ms

27
C.— ms"-

8

675
D.—==— ms

32

1

-1

[1mark]

Question 8

Particle P has amass mandis moving towards a stationary particle, Q, of mass M. Pis travelling with a velocity of u before
colliding head onwith particle Q. The collision between the particlesis elastic.

What is the velocity of particle Q after the collision?

2mu
"M+ m

N (M ;Jm)u

A

C.u

D.2mu
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Question 9

20

An object of mass 25 gtravelling at 4.0 m s~ collides head-on with a mass of 15 g travelling in the opposite direction at T m

s, The collision between the masses is inelastic.
How much kinetic energy is lost after the collision?

A.ﬁJ

BEJ
" 15

1
C.ﬁ]

31
D. BGJ

[1mark]
Question10

Two spheres approach each other along the same straight line. Their speeds are uy and u; before collision, and vy and vs after
collision, inthe directions shown below

Before collision U, u;
After collision v, V,

Which equation is correct if the collision is perfectly elastic?

AUi-Us=Va=-WV;
B.uj-uz=va+wv;
C.Uuj+Us=Va+V;

D.uj+Us=va-v;

[1mark]
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