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Section A: Multiple Choice Questions (20 marks)

Answer all questions.
Select the most appropriate answer and shade it on the OTAS provided.

1 Fig. A shows the reading on a pair of vernier calipers when the jaws are closed.
Fig. B shows the reading on the same vernier calipers after a steel rod has been
placed between the jaws.

0 1 2 3
@ |l
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0 h] 10
Fig. A Fig. B steel rod

What is the corrected reading for the diameter of the steel rod?

A
B
C
D

o0 w>»

A
B
Cc
D

1.50 cm
1.58 cm
1.60 cm
1.66 cm

What is the order of magnitude of the diameter of planet Earth?

1 x10"m
1 x105m
1 x10"m
1 x10%m

What is meant by velocity?

rate of change of displacement
rate of change of distance

rate of change of mass

rate of change of time

Ahmad takes 20 min to walk from his house to a coffee shop that is 1.2 km away. He

stays at the coffee shop for 15 min. He then walks back home in 12 min. What is his
average speed for the whole journey?

ooOow>»
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0.851 m/s
1.25m/s
1.33 m/s
51.1m/s
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5 The distance-time graphs of two cars P and Q are shown in the diagram below.

distance/m
3

///
1 Q/.P

0 02 04 06 time/s

Which of the following statements is true?

A  Both P and Q are moving at an increasing speed.

B P is moving at a constant speed while Q is moving at a decreasing speed.
C Qis always moving faster than P.

D Qtravels a greater distance than P.

6  Which of the following shows the correct examples of scalar and vector quantities?

__scalar quantity vector quantity
A density time
B displacement mass
C energy acceleration
D force moment

7 Which diagram below correctly shows the addition of two forces, X and Y?

A B Cc D
Y Y
X X X X
Y Y
8  Which of the following depends only on the amount of matter in a body?

density
mass

volume
weight

o0 w>»
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9 What is a gravitational field?

A region in which a mass experiences a force due to gravitational attraction.
A region in which a mass experiences a force due to magnetic attraction.

A region in which an object gains gravitational potential energy.

A region in which an object gains speed towards the centre of the Earth.

o0 w>

10 Natasha’s mother wants to put out some wet clothes to dry outside the window. She
hangs the clothes on a long pole. How should Natasha advise her mother for
maximum safety considerations?

A Hang the wet clothes as far as possible to the window ledge so as to produce a
larger moment.

B  Hang the wet clothes as far as possible to the window ledge so as to produce a
smaller moment.

C Hang the wet clothes as near as possible from the window ledge so as to
produce a larger moment.

D Hang the wet clothes as near as possible from the window ledge so as to
produce a smaller moment.

11 The principle of the conservation of energy states that

A  energy can be created or destroyed depending on how it is being converted from
one form to another.

B  energy cannot be created but can be destroyed after converting from one form to
another.

C  energy cannot be created or destroyed, but can be converted from one form to
another.

D energy must be conserved by limiting the amount being converted from one form
to another.

12 Which of the following is a property of a solid?

A It has a fixed volume.

B It has low density.

C ltis highly compressible.

D It takes any shape of a container.

13 Particles in a gas

are free to move slowly in circles.

move about randomly at very high speeds.
spin and roll along fixed axes.

vibrate about fixed positions.

oo w>
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14 The diagram shows four rods each of different materials. One end of each rod is in
contact with boiling water and the other end reaches the steady temperature shown.

Which rod is the best conductor of heat?

boiling
water at
100°C

temperature at the

end of the rod
rod A 40°C
rod B 60°C
rod C 80°C
rod D 20°C

15 Some liquid in a pan is heated.

heat

What happens to the mass, volume and density of the liquid in region X?

% 5. mass . . volume: - | . i density
A decreases stays the same increases
B increases decreases stays the same
C stays the same decreases increases
D stays the same increases decreases

Dunearn Secondary School EOY Exam 2017
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16 The diagram below shows 4 different containers A, B and C and D. All containers are
covered with a lid.

Containers A and B are of the same size; containers C and D are of the same size.
Containers C and D are smaller than containers A and B.

Containers A, B and C have dull surfaces; container D has a shiny surface.
Containers A and D are filled with liquid at a temperature of 70°C; containers B and C
are filled with the same liquid but at a temperature of 50°C.

Which container radiates heat at the highest rate?

dull surface dull surface shiny surface
-~ 70°C —— -2 500c ] \emmmm e
::::::::::::::::::; :::::::::::::::::: 50°C [ 70°C ]
A B C D

17 Which of the following statements about internal energy is correct?

A  When there is a drop in temperature of the substance, there must be an increase
in the internal energy of a substance.

B  When there is a rise in temperature of the substance, there must be an increase
in the internal energy of a substance.

C  When there is an increase in the internal energy of a substance, there must be a
drop in temperature of the substance.

D When there is an increase in the internal energy of a substance, there must be a
rise in temperature of the substance.

Dunearn Secondary School EOY Exam 2017 Sec 3 Express Science (Physics) 5076
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18 The diagram below shows the cooling curve of a substance in its gaseous state
initially.

A

Temperature / °C

»

Time 73

Which statement is true about the substance at point P?

A  Most of the substance will be in liquid state.

B  The substance is expanding.

C The substance is undergoing solidification.

D Thermal energy is absorbed by the substance.

19 When a liquid evaporates, some molecules escape into the surrounding.
Which of the molecules escape?

A  The molecules at the surface with less energy than others

B  The molecules at the surface with more energy than others

C  The molecules throughout the liquid with less energy than others
D  The molecules throughout the liquid with more energy than others

20 Aray of light travelling in a glass block will change direction when it reaches the edge
of the block.

normal

incident ray reflected ray

glass 40°
air

boundary

path the ray would take
in absence of boundary

What is the angle of reflection of the light ray?

40°
50°
80°
130°

oOw>»
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Section B: Structured Questions (35 marks) Goe
Answer all the questions in the spaces provided.
1 (a) Complete the table by filling in the physical quantity measured by each
instrument and the symbol for its Sl unit.
instrument quantity measured symbol for Sl unit
beam balance
measuring tape
(2]
(b) Fig. 1.1 shows the side view of a set-up of a simple pendulum to investigate
the relationship between the length of the pendulum and its period.
Clamp :|
)ﬁ‘
Split-cork
String— « Retort
stand
Pendulum ]
bob ~ Bench
Fig. 1.1
() During a particular experiment, the length of the pendulum is set at
0.400 m. A student then measures the time taken, t, for 20
oscillations. She obtains three sets of data: t; =29.92 s, t> = 25.14 s
and t; = 25.46 s. Calculate the period, T, of the pendulum based on
her measured data.
period = ] [3]
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(i) Comment on the accuracy of her measured data by comparing the
value of period T in b(i) with the theoretical value of period T which
can be calculated by the following formula:

T=27r\/Z
g

where | = length of the pendulum
g= 10 m/s?
T =3.14

(2]
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2 Fig. 2.1 shows the speed-time graph of the motion of a truck. The truck is moving
in a straight line on a level road.

speed / ms™
1
20
15
10 \ \
5
0 2 4 6 8 10 12 14 16 18 20
time/s
Fig. 2.1
(a) Define acceleration.
(1
(b) Calculate the acceleration of the truck from 0 s to 6.0 s.
acceleration = m/s? [2]
(c) Calculate the distance travelled by the truck in the first 14.0 s.
distance = m [2]

(d) Describe the motion of the truck from 14.0 s to 20.0 s.

(1]
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(b)
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Define pressure.

A hydraulic press is used to lift a car as shown in Fig. 3.1. A force of 1000 N
is exerted on piston A with an area of 0.50 m2. Piston B has an area of 6.0
m>.

1000 N

piston B

piston A
area 0.50 m? ekl 2rea 6.0 m?

Fig. 3.1
Calculate

(i) the pressure exerted by piston A,

pressure = Pa

(ii) the weight of the car.

weight = N

Sec 3 Express Science (Physics) 5076
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(2]
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12
4 Fig. 4.1 shows a hovercraft with a weight of 15000 N. It is hovering at a constant
distance above the ground. Assume g = 10 m/s?.
|
1 “I
‘ 1
Wau/dR air cushion
Fig. 4.1
(a) State and explain the value of the upward force exerted by the air cushion.
[2]
(b) Calculate the mass of the hovercraft.
mass = kg [1]
(c) The hovercraft accelerates horizontally at 2.0 m/s?. Calculate the resultant
force acting on the hovercraft horizontally.
resultant force = N [2]
(d) Calculate the horizontal force exerted by the driving propeller on the
hovercraft if the opposing force is 1200 N.
force = N 1

Dunearn Secondary School EOY Exam 2017 Sec 3 Express Science (Physics) 5076
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(e)

5 (a)

(b)

Dunearn Secondary School EOY Exam 2017
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Name the force that opposes the motion of the hovercraft.

There are three vehicles on a road — a double-decker bus, a motorcycle and
a car. Which vehicle is most likely to have the greatest inertia? Provide a
reason for your answer.

20 g of water and 15 g of substance X are mixed together in a beaker. The
average density of the mixture is 1.4 g/cm?3.

(i) Calculate the volume of the mixture.

volume of mixture = cm?

(ii) Given that the density of water is 1.0 g/cm?, calculate the volume of
water.

volume of water = cm?

(iii) Hence, calculate the volume of substance X.

volume of substance X = cm?

Sec 3 Express Science (Physics) 5076
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(1]
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6 Fig. 6.1 shows an old coin displayed in a museum.

MIrTor.

/

AL LLALLLLLLTRALLRRARE (S URRRSSEERSSSAN
0
=}
-
=]

Fig. 6.1

The coin is vertical and is supported by a transparent stand. A vertical mirror is
placed 0.17 m behind the coin. M is a point on the back of the coin that a visitor P
sees.

(a) On Fig. 6.1, construct a ray diagram to show how the visitor P can see the
image of the point M on the coin in the mirror. Label the image /. [3]

(b) State two characteristics of an image formed in a plane mirror.

(2]

Dunearn Secondary School EOY Exam 2017 Sec 3 Express Science (Physics) 5076
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Section C: Free Response Questions (20 marks)
Answer any two questions from this section in the spaces provided.

7 (a) A pivoted uniform bar is in equilibrium under the action of the forces as
shown in Fig. 7.1 below.

30N F 36 N

| | |

[ 3 ; Z e

X-----
_"_—_—-

1
|
1
1
1
P
e

1.8m 0.6m 27m
Fig. 7.1

(i) Calculate the moment of the 36 N force about the pivot, and state the
direction of the moment.

direction of moment =

(ii)  Calculate the value of the force, F.

(iii) A force of 50 N is next exerted downwards on the pivot. How will this
affect the value of F as calculated in a(ii)? Provide a reason for your
answer.

Dunearn Secondary School EOY Exam 2017 Sec 3 Express Science (Physics) 5076
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(b) Fig. 7.2 below shows one end of a uniform block of wood resting on a table. ke
D
D Cc Cc
A
A B B
Fig. 7.2 Fig. 7.3
The block is then slightly displaced to the position shown in Fig. 7.3.
(i) On Fig. 7.3, locate and label the centre of gravity of the block as CG.
Draw and label the line of action of the weight, W. [2]

(ii)  Explain what would happen to the block after it is slightly displaced to
the position as shown in Fig. 7.3.

(2]

Dunearn Secondary School EOY Exam 2017 Sec 3 Express Science (Physics) 5076
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8 Fig. 8.1 shows a smooth slide at a water theme park. A child of mass 40 kg climbs Use
up the stairs from point A to point B. She then slides down from point B, the top of
the smooth curve slide. Beyond point C, the track is horizontal and the child
decelerates as she passes through a track of water, coming to rest at point D.
Assume that the gravitational field strength = 10 N/kg.

117

/
50m
—_—
C
7 D
. 0

Fig. 8.1

(a) Describe the main energy conversions that take place as the child moves
from point A to point B, and from point B to point C.

Point A to point B:

Point B to point C:

(2]

(b) The rate of energy conversion increases as the girl slides down from point
B to point C. Explain clearly why this is so.

(2]

(c) Calculate the speed of the child as she reaches point C.

speed = m/s [2]
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(e)
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If the retarding force exerted by the water on the child is 300 N, how far
along the horizontal track does the child slide before coming to rest at point
D? Show your working clearly.

distance = m

State and explain how your answers to (c) and (d) would be different if the
slide was not smooth.

Sec 3 Express Science (Physics) 5076
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9 (a) Fig. 9.1 shows the apparatus used when some students investigated what
happens to a solid, substance R, as it is heated. The solid is contained in a
metal can. It is heated by an immersion heater.

- g 1o power supply

thermometer —

The students measured the temperature of substance R at regular time
intervals. Fig. 9.2 shows the graph that they plotted from their results.

. :
80 T
temperature/°C S
80 B =
Pas
40 -
20 P .
region X region Y region 21
4 R LAy L I AERANS R
0 ll\i[lll IHENE BN Jll]_lljj
0 5 10 15 20 25 30
time/minutes
Fig. 9.2
(i) State the melting point of substance R.
melting point = °C [1]

(ii)  Name the state(s) of the substance in region Y.

(1]
(iii) The immersion heater has a power of 50 W. Use this information and
Fig. 9.2 to calculate the output energy of the heater in region Y.
output energy = J [2]
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