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Section A [15 marks]
Answer all questions in this section.

Which pair of quantities contains one vector and one scalar quantity?

displacement; force
kinetic energy; power
acceleration; momentum
velocity; distance
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Which statement about the force acting on the car is not true?

A net force acts on the car during interval P.

No net force acts on the car during interval Q.

Opposing forces may be acting on the car during interval Q.

The magnitude of the net force acting during interval P is less than during
interval R.
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A long jumper athlete jumps at an angle of 20.0° to the horizontal with a take-off speed
of 11.0ms~*. What is the distance of his jump?

A 3.96m B 422m C 793m D 1233 m

The variation of the force F produced by an engine of a car with a velocity v is shown
in the graph below.
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When the velocity of the car increases from vy to v, the shaded area in the graph

represents

A an increase in the power of the car

B an increase in the momentum of the car

C an increase in the work done by the car

D an increase in the kinetic energy of the car

An object rests on a disc which rotates at a constant speed. Which statement is true
about the object?

The linear momentum is constant.

The weight of the object acts as the centripetal force.
The magnitude of the centripetal acceleration is constant.
The angular and linear velocities are constant.
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Two points, A and B, which are at different altitudes from planet Z are shown in the
diagram below.

The work done by the gravitational field to bring a spacecraft of mass 5000 kg from A
to Bis 5 x 10%%J. What is the gravitational potential at A if the gravitational potential

atBis —5x 107 Jkg~1?

A —6x107Jkg?
B —5x107Jkg™?
C  —4x107kg™?
D —1x107Jkg™?



Section C
Answer any 2 questions in this section.

18 (a) Derive a relationship between linear velocity, v, and angular velocity, o,

for an object moving in a circle of radius, r.
[3 marks]

(b) A particle moves from position A to position B in a circular path of
radius r with constant speed v in time At is shown in the diagram below.
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(1) Draw a vector diagram for the change in velocity Av.
[1 mark]

0] Show that the angle between the velocity vectors at A and B is %r

[2 marks]

(i) Derive the expression for the centripetal acceleration a in terms of v

andr.
[2 marks]

(¢) A large spinning swing revolving about a vertical axis is shown in the
diagram below.

o Rotating disc
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1 |D 6 |C 11 | A
2 |D 7 | B 12 | A
3 |C 8 |D 13 | B
4 | A 9 D 14 | A
5 | C 10 | B 15 | A
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A R
=7.78 ¥ 10°ms™! 1
TOTAL 8
(@) The net force acting on the body is equal to zero. 1
The nett torque about any axis of rotation is equal to zero. 1
1

(b) R is the resultant of static frictional force and normal reaction, N
Tsind + ulN =mg

Tsinf=mg—ulN .................. 1
1
Teos@ =N e, 2
myg — ulN
tand = ———
arn N
tand = — —p@ .o 3
T sin @
T 1
wvg R
A > L B
N Tcos @
i 1
Take moments about B:
Clockwise moments = anticlockwise moments 1
1
pNL = mgi L
mg
N=—
| ZH_

Substitute into 3: tanf = mg X % —u
=p
=0.42
g = 22.78°
TOTAL 7
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