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1 Which of the following shows a physical quantity and its correct unit in terms of Sl base
units?
A energy kg m s
B force kgms*
C moment of a force kg m? s
D power kgms?

2 A micrometer screw gauge is used to measure the external diameter of a plastic tube.

Diagram 1 shows the reading on the micrometer when it is tightened with nothing
between the jaws.

Diagram 2 shows the reading taken with the plastic tube between the jaws to measure its
external diameter.
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If the tube material has a thickness of 1.10 mm, what is the internal diameter of the tube?

A 9.55 mm
B 10.05 mm
C 10.13 mm
D 10.51 mm
3 Which of the following consists of only vector quantities?
A mass, force, moment of force

B pressure, velocity, force
C velocity, weight, displacement
D work done, force, moment of force
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4 A runner runs 4.0 km towards the South in 0.50 hour and 5.0 km towards the East in
1.5 hours.

What is his average speed?

A 45kmh?

B 5.0 kmh™
C 5.7kmh™
D 21kmh™
5 A moving car drips oil onto the road at a constant rate.

The pattern of drips on the road is shown in the diagram below.

direction of movement

Which statement best describes the motion of the car?

A It accelerated and then decelerated.

B It accelerated and then travelled at a steady speed.
C It travelled at a steady speed and then accelerated.
D It travelled at a steady speed and then decelerated.

6 The speed-time graph below shows a car starting from rest and then uniformly
accelerating to a speed of 15m s in 6.0 s.

15 4

speed /ms™ 4

5 —
I I I I I I
0 1 2 3 4 5 6
time /s
What is the distance travelled by the car in 6.0 s?
A 5m B 15m C 45 m D 90 m
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7 An object falls vertically from rest through the air until it attains its terminal velocity.
How does the acceleration of the object change during the fall?
A The acceleration decreases from 10 m s to 0 m s™.
B The acceleration increases from 0 m s to 10 m s™2.
C The acceleration remains constant at 10 m s™.
D The acceleration remains constant at 0 m s™.

8 The graph shows how the displacement of a ping-pong ball changes over time. It is
released with zero initial speed at time t = 0 s from a height of 1.0 m above a table.

The ping-pong ball bounces several times on the table. Neglect air resistance.

displacement

A B C

0 X > time

Which point in the graph represents the instant when the ping-pong ball hits the table the
second time?

9 The diagram shows a box placed on a smooth inclined plane with an adjustable angle 6.

The angle 6 (measured from the horizontal) is increased from 0° to 90°.
Which of the following statements is correct?

A The acceleration due to gravity changes for different angles.

B The acceleration of the box along the inclined plane changes for different angles.
C The acceleration of the box along the inclined plane is constant for different angles.
D The box moves at uniform speed along the inclined plane for different angles.
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10 A skier is moving downbhill.

Nanyang Girls’ High School

Her acceleration on soft snow is 4.0 m s and on hard snow is 8.0 m s.

Which graph shows the motion of the skier when she is moving from soft snow to hard

snow?
A
speed / ms™
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C
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B

speed /m s*
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speed /m s*
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Which of the following cannot be the magnitude of the resultant force when two forces of

11

magnitudes 8.0 N and 13.0 N act on an object?

A 50N B 10.0N C 18.0N D 22.0N
12 A lift and three men inside have a total mass of 600 kg.

If the lift is accelerating upwards with an acceleration of 1.10 m s, what is the tension in
the cable that is pulling the lift upwards?

A 1560 N
B 4830 N
C 5060 N
D 6 660 N
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13 Along a straight road, a 50.0 kg driver decelerated his car from 100 km h™ to rest in just
1.40 s.

What is the magnitude of the force acting on the driver?
A 790 N

B 890 N
C 990 N
D 1000 N

14 The diagram shows a grab handle (or handgrip) hanging vertically inside a train. The
grab handle is free to swing sideways.

Which of the following statements about the motion of the train

. ceilin
IS correct? 9

of train
A The train is accelerating.

B The train is approaching its maximum speed.
C The train is decelerating.
D The train is moving with a constant speed.

15 A cart is at rest on a frictionless horizontal surface.

A vertical board and a powerful battery-operated fan (just in front of the board) are firmly
fixed onto the cart as shown in the diagrams below.

fan board

to the right
fan —_—
mounted = board
on cart mounted
on cart

If the fan is switched on to blow air directly onto the board, which statement about the
final motion of the cart is correct?

A The cart will not move.

B The cart will move to the right.

C The cart will move to the left.

D The cart will move to and fro repeatedly.
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16 Two forces of 10 N and 17 N act on a point mass Q as shown in the diagram below.
To keep Q in equilibrium, a third force is applied on Q in a horizontal direction.

17 N

What is the magnitude of this third force?

A 13 N
B 18 N
C 24 N
D 27N

17 Which of the following statements describe(s) action and reaction pair(s) of forces?

Q) Gravitational force acted by Earth on you and the gravitational force acted by you
on Earth.

(2)  When hitting a baseball with a bat, the force acted on the ball by the bat and the
force acted on the bat by the ball.

(3) When you are standing on the ground, your weight and the normal contact force
on you.

(1) only

(2) only

(1) and (2) only

(2) and (3) only

o0 W >

18 A 1.0 m uniform iron rod of mass 8.0 kg is being lifted from the ground by a vertical force
F exerted at one end.

F

> ground

A

1.0m

What is the minimum value of F required to lift the rod?
A 40N B 8.0N C 40 N D 80 N
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19 A plane circular lamina made of a homogeneous material has three holes drilled through
it. The diagram shows the lamina divided into 4 equal quandrants A, B, C and D.

In which quadrant is the centre of gravity of the lamina?

drilled
holes

20 A non-uniform rod weighing 50 N is pivoted at 25.0 cm from its right end.
It is balanced by a 20 N weight.

20N

The position of the pivot is then shifted 5.0 cm to the left.

The system is now balanced by hanging a 15 N weight on the rod as shown in the
diagram below (not drawn to scale).

\ 30.0 cm |

[l ]

15N 20N

How far from the pivot should the 15 N weight be hung?

A 10.0 cm
B 12.0cm
C 23.3cm
D 52.5cm
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21 A cube with sides each of length x exerts a pressure of P on the floor it rests on.

What is the pressure on the floor exerted by another cube made from the same material
with sides each of length 2x?

A 05P
B P
C 2P
X
D 4 P o
22 In a large tank of liquid, at a point 180 cm below the surface of the liquid, the pressure

due to the liquid alone is 100 kPa.
What is the density of the liquid?
A 0.556 kg m™

B 55.6 kg m

C 556 kg m™

D 5560 kg m™

23 The diagram shows a smooth slide at a playground. A girl climbs up the steps on the left
side of the slide and slides down the right side.

What is the speed of the girl when she reaches the ground?

A 53mst -
B 58ms*
C  66ms? 22m
D 34ms? L.7m
\ 4
> > ground

24 A 500 W motor has 65% efficiency.

How much useful work can be done by this motor in 1 hour?

A 325 kJ
B 630 kJ
C 1170 kJ
D 1800 kJ
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25 An object is placed 1.0 m in front of a plane mirror.

Which of the following statements is incorrect?

A The distance between the object and its image is 2.0 m

B The image is real and laterally inverted.

C The image is virtual and upright.

D The image is the same size as the object.

26 An object O is placed in between two mirrors M and N facing each other as shown in the
diagram.

Which of the positions A, B, C or D is a possible location of the image of O?

N

¢ O
e N Y

R R R R RN NN =

27 The diagram shows the path of a ray of light that enters and leaves a right-angled prism.

light ray

enters prism\\

\1 light ray
leaves prism

The critical angle for light in the prism must be
A smaller than Q.

B smaller than (90° — Q).

C equal to Q.

D greater than Q.
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28 The refractive index of a material is 2.0.

What is the speed of light in this material?

A 1.5x 108 ms?

B 2.0x108ms?
C 3.0x108ms?
D 4.0x108ms?

29 A light ray travels through three types of material X, Y and Z as shown in the diagram.

X Y Z

Which of the following correctly arranges the three types of materials with their refractive
indices in order of increasing magnitude?

A Z, X, Y
B Z,Y, X
C X, Y, Z
D X, Z, Y

30 In which of the following situations is the refraction of light not possible when a light ray
travels from one medium to another?

A when the angle of incidence of the light ray in the first medium is zero
B when the first medium is optically denser than the second medium

C when the refractive index of the second medium is too low

D when the second medium is optically denser than the first medium

End of paper
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