Water of density 1000 kg m~3 flows out of a garden hose of cross-sectional area 7.2 x 10~ m? at

a rate of 2.0 x 10~4 m3 per second. How much momentum is carried by the water leaving the
hose per second?

A 56x10°Ns
B 56x102Ns
C 0.20N s

D 0.72N's
(Total 1 mark)

Which row, A to D, in the table correctly shows the quantities conserved in an inelastic collision?

mass momentum kinetic energy total energy
conserved not conserved conserved conserved

not conserved conserved conserved not conserved
conserved conserved conserved conserved
conserved conserved not conserved conserved

(Total 1 mark)

Take the acceleration due to gravity, Qe, as 10 ms~2 on the surface of the Earth.

The acceleration due to gravity on the surface of the Moon is % An object whose weight on

Earth is 5.0 N is dropped from rest above the Moon’s surface. What is its momentum after falling
for 3.0s?

A  25kgms™!
B 6.2kgms™
C 15kgms™

D 25kgms™
(Total 1 mark)
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Coplanar forces of 5N, 4 N and 3 N act on an object. Which force, in N, could not possibly be
the resultant of these forces?

12
16

(Total 1 mark)

In the system shown a light rigid beam, pivoted at X, is held in position by a string which is fixed
at Y. The beam carries a load of 200 N. The load is moved towards X. Which one of the following
statements is correct?

24 wall
Y
string
rigid beam
X
C ]
Y200N

The tension in the string increases
The compression force in the beam increases
The moment of the load about X increases

The magnitude of the vertical component of the reaction at X increases

(Total 1 mark)

Page 2 of 14



6 A body is accelerated from rest by a constant force.

Which one of the following graphs best represents the variation of the body’s momentum P with

time t?
Fiyy Py
0 > 0 -
0 H 0 r
A B
Fiyy Py
0 0 -
0 H 0 r
C D

(Total 1 mark)

7 A lunar landing module is descending to the Moon’s surface at a steady velocity of 10.0 m's 1. At

a height of 120 m a small object falls from its landing gear. Assuming that the Moon’s
gravitational acceleration is 1.60 m s~2, at what speed, in m s! does the object strike the Moon?

A 22.0
B 19.6
C 16.8
D 10.0

(Total 1 mark)
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A ball X is projected horizontally from a certain point at the same time as a ball Y of the same
diameter but twice the mass is released from rest and allowed to fall vertically from the same
level. Air resistance is negligible. Which one of the following will occur?

A Y will hit the floor just before X

B X will hit the floor just before Y

P

floor

C X andY will hit the floor at the same time

D Y hits the floor while X is half way to the floor

(Total 1 mark)

A body X, moving with a velocity V, collides elastically with a stationary body Y of equal mass.

®_.

velocity =v

v

O

velocitv =0

Which one of the following correctly describes the velocities of the two bodies after the collision?

velocity of X velocity of Y
¥ v
A 2 2
_ v v
B 2 2
C -V 0
D 0 \

(Total 1 mark)
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10

11

A car of mass M travelling at speed V comes to rest using its brakes. Energy is dissipated in the
brake discs of total mass mand specific heat capacity C. The rise in temperature of the brake

discs can be estimated from

mlb?
2

2 M rZ
mc

jy-ﬂ',z
Zme

2mc
MV?

Which one of the following pairs contains one vector and one scalar quantity?

A Displacement

Acceleration

B Force Kinetic energy
C Power Speed
D Work Potential energy

(Total 1 mark)

(Total 1 mark)
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13

A uniform square block is sliding with uniform speed along a rough surface as shown in the
diagram.

direction of movement
 ——

| centre of gravity

1.5m |

The force used to move the block is 200 N. The moment of the frictional force acting on the block
about the centre of gravity of the block is

A

150 N m, clockwise
150 N m, anticlockwise
300 N m, clockwise

300 N m, anticlockwise

(Total 1 mark)

The rectangular objects, A, B, C and D are each 2 cm long and 1 cm high. Which one of the
bodies is in equilibrium?

4N
ol 4N—
F 3 4 F 3
6N 45N o
10N
A B
45N 57N 57N

4N—

(Total 1 mark)
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15

16

A load of 4.0 N is suspended from a parallel two-spring system as shown in the diagram.

SIS I IS A SIS IS SN

40N

The spring constant of each spring is 20 N m~L. The elastic energy, in J, stored in the system is

A 0.1
B 0.2
C 0.4
D 0.8

(Total 1 mark)

A raindrop of mass mfalls to the ground at its terminal speed V. The specific heat capacity of

water is C and the acceleration of free fall is g. Given that 25% of the energy is retained in the
raindrop when it strikes the ground, what is the rise in temperature of the raindrop?

A v
B¢
g
dme
mg
c 4
o T
Bc

(Total 1 mark)

A steel ball of weight W falls through oil. At a time before the ball reaches terminal velocity, the
magnitude of the viscous resistance force on the ball is

A Zero
B between zero and W
C equal to W

D greater than W

(Total 1 mark)
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18

The diagram shows a metal rod suspended in a magnetic field by two vertical conducting
springs. The cell and rod have negligible resistance. When the switch S is closed the effect of the

magnetic field is to displace the rod vertically a distance Y.

fixed support
(insulator)

-
K !
|
/'..'__'_ =l \ metal rod
magnetic field
info paper

When both the spring constant and electrical resistance of each spring is doubled, closing the
switch would now cause the rod to be displaced a distance

¥

A

¥
B 4
C vy
D 4y

(Total 1 mark)

A pivoted metre rule is supported in equilibrium horizontally by a thread inclined at 30° to the
vertical.

fixed support

pivot
\ metre rule

The three forces acting on the rule are:

its weight W;
the tension T in the thread;
the reaction force R at the pivot.
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Which one of these diagrams, drawn to scale, represents the magnitudes and directions of these
three forces?

(Total 1 mark)

The diagram shows a uniform door hanging from two hinges 2.5 m apart.

door frame — = H

-

h hinge

25m J

200N
1 W a— lunge
- 15m -
|.. -

The moment of the couple that the hinges exert on the door is

A 150 N m
B 200Nm
C 250 N'm
D 500 N m

(Total 1 mark)
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21

The diagram shows a strobe photograph of a mark on a trolley X, moving from right to left, in

collision with another trolley Y which had no mark on it.

After the collision both trolleys are in motion together.

Which one of the following is consistent with the photograph?

A

B

Trolley Y has the same mass as trolley X and was initially stationary

Trolley Y had a smaller mass than X and was moving from right to left

Trolley Y had the same mass and was initially moving left to right at the same speed as

trolley X

Trolley Y had the same mass and was initially moving left to right at a higher speed than

trolley X

(Total 1 mark)

A perfectly elastic rubber ball falls vertically from rest and rebounds from the floor. Which one of
the following velocity-time, V—, graphs best represents the motion from the moment of release to

the top of the first rebound?

n

v

o

Y

g

~%

(Total 1 mark)
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23

The diagram shows the graph of force on a car against time when the car of mass 500 kg
crashes into a wall without rebounding.

force/10' N 4
10 1

D . . -
0 0.05 0.1 tme's

Which one of the following statements is correct?
A The area under the graph is equal to the initial momentum of the car
B Momentum is not conserved in the collision

C Kinetic energy is conserved in the collision

D The average force exerted on the car is 10 x 104 N
(Total 1 mark)

A stone is projected horizontally by a catapult consisting of two rubber cords. The cords, which
obey Hooke's law, are stretched and released. When each cord is extended by X, the stone is

projected with a speed V. Assuming that all the strain energy in the rubber is transferred to the
stone, what is the speed of the stone when each cord is extended by 2X?

A Vv

B @
C 2v
D av

(Total 1 mark)
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Mark schemes

1

10

11

12

13

14

15

16

17

B

[1]

[1]

[1]

[1]

[1]

[1]

[1]

[1]

[1]

[1]

[1]

[1]

[1]

[1]

[1]

[1]

[1]

Page 12 of 14



18

19

20

21

22

23

[1]

[1]

[1]

[1]

[1]

[1]
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Examiner reports

1 This question required candidates to determine the momentum of the water flowing out of a

garden hose in one second. This called for mathematical application as well as knowledge and it
was therefore much more demanding. 41% of the candidates selected the correct answer, and
the question was not a strong discriminator. The most popular incorrect distractor, chosen by
28%, was C (0.20). This numerical value could be found by multiplying the density of water by
the flow rate, ignoring the cross-sectional area value given in the question.

2 This was a straightforward test of candidates’ knowledge. It required candidates to decide
whether or not mass, momentum, kinetic energy and total energy would be conserved in an
inelastic collision. 85% of the candidates appreciated that everything except kinetic energy would

be conserved. Incorrect responses were fairly evenly spread around the other three distractors.
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