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Section A (10 marks)

Choose the one you consider correct and record your choice in soft pencil on the
separate Answer Sheet.

1

The diagram shows a micrometer which has a zero error of - 0.02 mm. The final
reading shown on the micrometer is shown below.

A

B
C

upper scale 20

15

10

lower scale i
5
What is the correct reading?

17.14 mm
17.62 mm
17.64 mm
17.66 mm

D

Which action will increase the period of a pendulum?

A
B
Cc
D

use a heavier pendulum bob

use a longer pendulum

use a shorter pendulum

release the pendulum with a smaller angle

A stone is vertically projected from the ground with an initial speed of 15 m/s. Its
deceleration during the upward flight is 10 m/s2. What is the magnitude of its
acceleration when it is at its highest point?

A
B
Cc
D

0 m/s?

10 m/s?
15 m/s?
20 m/s?

A boy pushes a box horizontally along a rough surface and at a constant speed.
When the pushing force is removed, what happens to the box?

ooOw>»

The box continues to move at constant speed.
The box slows down to a lower constant speed.
The box slows down to a stop.

The box speeds up.
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5

A car is travelling at a constant speed on a straight road, and drives onto a large
patch of oil. The driver applies the brakes to stop the car. As compared to braking on

a dry road,
A
and the road.
B
tyres and the road.
Cc
and the road.
D

the car slows down more quickly due to the reduced friction between the tyres

the car slows down more quickly due to the increased friction between the

the car slows down more slowly due to the reduced friction between the tyres

the car slows down more quickly due to the increased friction between the

tyres and the road.

A object was brought from the Earth to the Moon. How does the mass, weiaht and

inertia of the object change?

Mass Weight Inertia

A Decreases Remains the Decreases

same

B Remains the Decreases Decreases
same

C Remains the Decreases Remains the
same same

D Remains the Remains the Increases
same same

An irregular shaped lamina is suspended freely by a pin as shown in the diagram
below.

Which point (A, B, C or D) is the most likely centre of mass of the lamina?

Which would be most likely to sink into soft ground?

OO w>»

A loaded lorry with four wheels
A loaded lorry with six wheels
An empty lorry with four wheels
An empty lorry with six wheels
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9 A car of mass 1200 kg accelerates from 10 m/s to 12 m/s at 10 s. Calculate the

10

resultant force of the motion of the car. Ignore air resistance.

A 240N
B 264N
C 600N
D 1440N

What is the size of an atom?

1x10° m
1x10°m
1x10""m
1x10"m

OO w>»
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Section B
Answer all the questions in this section.
Write your answers in the spaces provided on the question paper.

State the difference between a scalar quantity and vector quantity. Give an example
for each quantity.

A pendulum has a period of 1.0 s. A stopwatch is started when the pendulum is
vertical and is moving to the right as shown.

direction

(a) Draw a diagram to show the position and the direction of the pendulum after
2.5 s later. [2]

(b) Define period of the pendulum.

Mary is investigating the motion of a car at different times during part of the
journey. She measured the speed of the car every 5.0 s. She tabulated her result
below.

Time/s

5.0

10.0

15.0

20.0

25.0

30.0

Speed/ms™’

0
0

10.0

20.0

30.0

30.0

30.0

30.0

(a) Use the space below, sketch a speed-time graph for this car’s journey.
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(b) State the maximum speed that the car has reached.

(c) Calculate the distance covered travelled by the car in the 30 s.

o (o321t m [3]

4  Fig 4.1 shows a balloon moves at constant speed of 5 ms™' up the sky.

Fig 4.1

(a) On Fig 4.1, draw and name the types of forces to show forces acting on the
balloon when it travels at constant speed. [4]

(b) Determine the resultant force acting on the balloon.

resultant force =............ N [1]

5 A car has a weight of 11000 N accelerates uniformly from rest to 27.0 ms™in 6.0 s.
Take gravitational field strength, g is 10 N/Kg.
Calculate

(a) the resultant force on the car,

resultant force=............. N [3]
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(b) the average speed on the car by the resultant force in (a)

average speed =................ m/s [3]

6 Adrivers foot presses with a steady force of 20 N on a pedal in a car as shown.

40cn

(a) Determine the force F acting on the piston.

7  Fig 7.1 shows the stability of a lorry is tested as shown.

titing ramp

Fig 7.1

The ramp is tilted as much as possible without the lorry falling over. The ramp is
then fixed and the lorry remains at rest in the position shown.
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(a) Fig 7.1, draw arrows to represent the forces acting on the lorry. Label your
arrows with the names of the forces. [3]

(b) Explain why the lorry falls over if the ramp is tilted any further.

.................................................................................................... [2]
8 Fig 8.1 shows a concrete slab with dimension 60.0 cm x 45.0 cm x 6.0 cm.
600em
*"y 4 .w“fx
Jf“ph( #fﬁ
ifx”
Fig 8.1
The density of concrete is 2.5 g/cm?®.
(a) Calculate the mass of one concrete slab.
mass =......... kg [3]

(b) A wheelbarrow is used to carry the slabs. The maximum mass that can be put
into the wheelbarrow is 250 kg.

Calculate the number of slabs that can be safety put into the wheelbarrow.

number of slabs =............ [1]

(c) Determine the pressure exert on the base of the slab.

Pressure =................... Pa [3]
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Section C
Answer all questions.
Write your answers in the spaces provided on the question paper.

1 (a) The diagram below shows the speed-time graph of a car and a lorry travelling on
a straight road in the same direction. At time t = Os, the lorry passes the car.

20
15 car
speed (m/s) 10 ' lorry
5
0 2 4 6 8 10 12

time /s

(i) Define acceleration and state its S.I unit.

(ii)  Calculate the distance travelled by the car in the first 4 seconds.

distance=............... 1

(iii) Calculate the distance travelled by the lorry in the first 4 seconds.

distance =.............. 1

(iv) Calculate the value of t when the car overtakes the lorry.
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(b) - An object falls through the air from rest until it hits the ground. Fig 1.1 shows
how the speed of the object changes with time.

TR a3
1T 11! B 1 CH
speedz5 T
m/s .
20 :
15 an
104 ma T
l’ | 1
0 e e
5 = nennnnaennnda iR Un R R R R b S RED]
ALk TR =T e me
0 I e
0 5 10 15 20 25 30 35 40 4% a :

Fig 1.1

(i) State the magnitude of the acceleration of the object between points B and
C.

acceleration=.................. 1]

(ii) Explain what happens to the acceleration of the object as it falls between
point A and B.

(ili) The mass of the object is 5 kg. Calculate the resultant force on the object
between point C and D.

resultant force=............. [2]
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2 (a) (i) State 2 differences between weight and mass.

(b) The diagram shows a uniform 8 metre long plank of mass 20 kg, supported at
point A and point B. The centre of gravity of the plank is exactly at the middle
of the plank.

A man weighing 600 N stands exactly midway from point A and the centre of
gravity of the plank. The weight of the man and the weight of the plank exert
a clockwise moment about point A. The plank is in equilibrium. (g = 10 N/kg)

man

L] J’ weight
A

a8}

(i) Calculate the total clockwise moments about Point A.

moments=............... [2]

(i) State the total anticlockwise moments about Point A.

moments=.............. [2]

(iii) Calculate the force exerted at Point B.

fOres =, cumeensuss [1]

All the best
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Section B
Qn Answers Marks
1 Scalar quantity has magnitude only ,example are 1 mark
speed/time/distance/mass each
Vector quantity have both magnitude and direction, example are [4]
weight/force/displacement
(Any one example for each case)
Show the direction is the opposite from the original
Period is the time taken for one complete oscillation of the pendulum. [1]
3a 1 mark for
correct
axis and
time
1 mark for
correct
shape of
the graph
Max speed = 30 ms™’
Distance = area under the graph [1]
=% x 15x30 +(30- [1]
=675 m [1]
4a 1 mark for
Up thrust | each
correct
arrow
/ pointing of
Frictional Forward force direction
force and the
name is
also
Weight or gravitational force COEISCL
b ON
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Qn Answers Marks
5a a= v-u/t= 27-0/6= 4.5 ms? 1]
F=ma
=1.1x10%x4.5 [1]
=4950N [1]
b Average speed= total distance / total time [1]
=% x27%6/6 (1]
=13.5m/s 1]
6a Taking moments at the pivot,
Clockwise moment = anti-clockwise moment 11
FX 5=20 X 40 [1]
F=160 N [1]
7a Arrow must draw vertically down from the centre of gravity on the lorry. [1]
2 arrows must draw vertically up on the 2 tyres. [2]
b Centre of gravity falls outside the base area of the ramp when titled [1]1+[1]
therefore it will topple.
8a Density =m/v
m = 2.5x (60x45x6)=40500g [11+11]
=405kg (1]
b Number of slabs = 250/ 40.5
c P=F/A 1]
= 40.5 x10/0.6 x0.45 11
= 1500 Pa [1]
Section C
Qn Answers Marks
1a | (i) | Acceleration is defined as the change in velocity, S.I unit ms [1] +[1]
(ii) | Distance
=(0.5)(4)(15)
=30m [1]
(ii) | Distance
=(4)(10)
=40 m [1]
(iv) | Time
= (40-30)/(15-10)
=2s
T=2+4=6s [1]
1b | (i) | a= 0 m/s? [1]
(i) | Speed increases, air resistance also increases thus decreases the [1]
acceleration [1]
(iii) | F=ma
=5x10 x(-12.5)
= -625N
2a | (i) | Weight depend on gravitational filed strength whereas mass is [1]
unchanged due to position or location.
Weight measure in Newton whereas mass measure is kilogram [1]
(ii) | Gravitational field is a region in which a mass experiences a force due to [11+[1]
gravitational attraction.
(i) | W=mg _[1]
2b | (i) | For a body in equilibrium, the total clockwise moments about a point is [1]
equal to total anti clockwise moments about the same point. [11
(i) | Total clockwise moments
= (200)(4)+(600)(2) (1]
= 2000 Nm
(ii) | 2000 Nm [1]
(iv) | Force
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=2000/8
=250N (1
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