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1 The diagram below shows part of a micrometer screw gauge used to measure the diameter
of a ball bearing. It is known that the micrometer screw gauge has a zero error of — 0.02 mm.
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What is the diameter of the ball bearing?
A 8.563 mm B 8.523 mm C 8.91 mm D 8.95mm

2 The graph shows how the displacement of a car changes over time.

displacement / m

A

-
time/s

Which of the following statements is true?

A

B
C
D

The car accelerates and then moves with a steady velocity.
The car accelerates at a decreasing rate.
The car decelerates then moves with a steady velocity.

The car decelerates until it stops.

3 An elevator, with a mass of 500 kg, is moving upwards at a constant speed of 11 m / s.
What is the tensional pulling force in the cable that is pulling the Ilift upwards?
(Take g =10 N/ kg)

A

ON B 500N Cc 5000 N D 5500N
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3

The table shows the mass and weight of some objects on the surface of four different planets.
Which planet has the greatest gravitational field strength?

planet mass / kg weight / N
A 0.5 20
B 0.5 40
Cc 2.0 20
D 20 40

The diagram below shows a uniform wooden beam of weight W hinged at X. A force, P, of
70 N acts on it.

P=70N

What is the weight, W, of the wooden beam?

A 747N B 933N Cc 117 N D 1170N

The diagram shows a hydraulic system used to lift heavy loads in a workshop.

11000N

piston L piston K
area N\
50 cm? area 2 cm?

Given that the pressure throughout the liquid is constant, if a downward force of 1000 N is
exerted on piston K, what will be the load supported by piston L?

A 40N B 1000N o 25000 N D 50000N

[Turn over
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A woman of weight 490 N runs up a flight of stairs in 8 seconds. The vertical height of the
stairs is 12 m. The horizontal distance that she covers is 9 m.

] [ ¥

flight of stairs . JJ_IJ

.| 12'm

o
L~

m

What is the average useful power developed by the woman?

A 735W B 919w Cc 4410 W D 5880W

Why is the conduction of thermal energy generally slower in liquids than in solids?

A Liquid molecules are larger than solid molecules.

B Liquids generally have higher densities than solids.

C The average distance between molecules in a liquid is larger than that in a solid.
D

The speed of molecules moving in a liquid is slower than that in a solid.

Adam places a flat plastic lid over the cup to reduce the rate of evaporation from a cup of
water, as shown below.

. , plastic lid

cup of water

How does this help to reduce the rate of evaporation?

A The plastic lid creates a vacuum which prevents evaporation.

B The plastic lid helps to increase the boiling point of the water in the cup.
C The plastic lid is a good insulator of heat.
D

The plastic lid reduces the wind moving across the water surface.
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10 The diagram below shows the temperature-time graph of a liquid placed into a refrigerator
and cooled steadily.

temperature / °C 4

»

» time / min

Which point would the substance be a mixture of solid and liquid?

11 Visible light, X-rays and microwaves are all part of the electromagnetic spectrum.
Which of the following shows these waves in order of increasing frequency?

low frequency high frequency
A microwaves visible light X-rays
B microwaves X-rays visible light
Cc X-rays microwaves visible light
D X-rays visible light microwaves

12 A person stands at a point Z as shown.

Fr
b= |

mirror

Which of the pin’s (1, 2, 3, 4 or 5) images will the person be able to see in the mirror?

A pins 1 and 3 only B pins 2 and 4 only
C pins 2, 3 and 5 only D pins 3, 4 and 5 only

[Turn over
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13 Avray of light is incident on a piece of glass block as shown below.

\E air

glass

Which one of the following expressions should be used to calculate the refractive index of the

glass block?
s.ln 30 B s.ln 30 c s.ln 40 D s.ln 50
sin40° sin50° sin30° sin30°

14  The graph illustrates the vibration of a molecule in the air caused by two sounds, P and Q.

displacement / m

I .II. | \ /
, : . f » time/s

Which statement about P and Q is correct?

A P has a higher pitch and is louder than Q.
P has a lower pitch and is softer than Q.

Q has a higher pitch and is softer than P.

O 0 W

Q has a lower pitch and is louder than P.

15 A negatively charged rod repels a suspended rod. Which of the following statements about
the suspended rod is correct?
A ltis negatively charged.
B Itis positively charged.
C ltis uncharged.
D

It may be uncharged or negatively charged.
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17

18

7
In the circuit, the reading on the ammeter is 2 A.

Qv
1]
L

®)
30 X

What is the value of the potential difference across resistor X?

A 15V B 2V C 3V D 6V

Which of the following appliances is likely to blow its fuse when connected to a 240 V supply?

appliance fuse rating
A 150 W lamp 1A
B 1 kW vacuum cleaner 5A
C 2.5 kW heater 10A
D 3 kW electric fire 13A

Two resistors, X and Y, are made of the same material. Resistors X and Y have the same
cross-sectional area but X is twice as long as Y.

0.8A

circuit 1 circuit 2

The two resistors are connected to the same power supply differently in the circuit 1 and
circuit 2 shown above. What are the ammeter readings in circuit 1 and circuit 27

circuit 1 circuit 2
A 1.20 A 0.80 A
B 1.20 A 0.53 A
Cc 240A 0.80 A
D 240A 0.53 A

[Turn over
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19 Two iron needles hanging from the ends of a bar magnet are observed as shown.

needle

Which of the following statements best explains the observation?

A The ends of the needles are both north poles.
B The ends of the needles are both south poles.
C The needles are induced temporary magnets.
D

The needles have become permanently magnetised.

20 An electron beam is directed into a uniform magnetic field that is flowing into the paper.

X X X X X X X X
X X X X X X X )
Magnetic
X X X X X X X X fieldinto
X X X X X X X x thepaper
X X X X X X
Telectrons

How would the electron beam be affected?

A It will deflect out of the paper.
It will deflect to the left.
It will deflect to the right.

It will slow down but will not change direction.

O 0 W

21 Which apparatus is most appropriate to measure exactly 24.5 cm? of a liquid?

A  beaker

B burette

C measuring cylinder
D

pipette
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22 A scientist suspects that some canned drinks contain a mixture of two toxic dyes, P and Q.

23

He analyses the mixtures using chromatography with three different solvents. The results of
the analysis are shown below.

[ X
op P
0P 0 Q
water as solvent ethanol as solvent acetone as solvent

What can you conclude about the solubility of P and Q7

A Pisinsoluble in water but Q is soluble.

B P is more soluble in ethanol than in acetone.

C Qs soluble in ethanol but insoluble in acetone.
D

Q is less soluble in acetone than in ethanol.

Solution X contains two anions. Tests were carried out as shown in the diagram below.

add
aqueous
add nitric . silver
acid colourless solution nitrate no
solution X | =——>| and effervescence |=————>| precipitate
of gas formed

add aqueous
barium nitrate

white precipitate

What are the two anions found in solution X?

A carbonate ions and nitrate ions
carbonate ions and sulfate ions

chloride ions and nitrate ions

O O w

chloride ions and sulfate ions

[Turn over
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24 A student uses his understanding of particles to explain the properties of solids, liquids and
gases.

25

26

27

Which of his explanations is correct?

A

B
Cc
D

Gases are less dense than liquids because the particles in a gas move randomly.
Liquids flow because the particles in a liquid are closer than in a gas.
Solids are rigid because the particles in a solid vibrate.

Solids, liquids and gases become less dense when heated because the average
separation between the particles increases.

Chlorine exists as isotopes, ??CI and ?;CI.

Which of the following is a property of the isotopes of chlorine?

A

B
Cc
D

They have the same boiling point.
They have the same density.
They have the same solubility in a given solvent.

They react chemically in the same way.

Which statement is true of a pure compound?

A

B
Cc
D

A pure compound can be separated by distillation.
A pure compound consists of one type of atoms chemically combined.
A pure compound has a different property from the constituents it is made up of.

A pure compound melts and boils over a range of temperature.

The equation shows the reaction between oxide of metal M and dilute sulfuric acid.

MO (aq) + H2SO4(aq) — MSOs (aq) + H20 ()

Which particles are responsible for the electrical conductivity in M, MO and MSO4?

metal M MO MSO,4
A electrons electrons ions
B electrons ions ions
C ions electrons electrons
D ions ions ions
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29

30

11

An element X has an electronic structure of 2.8.8.1. Element Y has an electronic configuration
of 2.8.6.

What type and formula of compound is formed when X and Y react?

type of compound formula of compound
A covalent XY
B covalent XY,
C ionic XY
D ionic XY,

The diagram shows three balloons filled with different gases.

100 cm3 100 cm3

of of

oxygen carbon
dioxide methane

Which statements are correct?

1 The mass of gases in the three balloons is different.
2 The number of moles of gases in the three balloons is the same.
3 The number of molecules in the three balloons is different.

A 1and2only
B 1and3only
C 2and3only
D 1,2and3

Which reagent, when mixed and heated with ammonium sulfate would liberate ammonia?

A acidified potassium dichromate(VI)
B aqueous bromine

C dilute hydrochloric acid

D

potassium hydroxide solution

[Turn over
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32

33
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12
Most salts can be prepared by reacting a carbonate with an acid.
Which salt cannot be prepared by the above method?

A calcium nitrate
B lead(II) chloride
C potassium sulfate

D zinc chloride

How does the property change when going across a period of the Periodic Table from Group

| to Group VII?

A acidic oxides to basic oxides

B less reactive to more reactive

C metallic characteristic to non-metallic characteristics
D

negative ions to positive ions

P, Q and R are three metals that form cations P?*, Q?* and R* respectively.
Given the following information

Pz + R > no reaction

2R* 4+ Q > Qo+ 2R

Q* 4+ P > Q + Pz

Which of the following is the correct order of decreasing reactivity of the metals?

A P,QR
B QPR
C QRP
D RQP

Metal M is placed between zinc and iron in the reactivity series.

Which prediction made about metal M is correct?

A Metal M displaces magnesium from an aqueous solution of a magnesium salt.

B Metal M forms a hydroxide which is soluble in water.
C Metal M is extracted from its ores by electrolysis.
D

Metal M reacts with dilute hydrochloric acid to produce hydrogen.
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35 The reaction between calcium and aqueous zinc nitrate gives out heat energy.
Which energy level diagram accurately represents the reaction?

)r A

ener ener
¥ Zn%t + Ca » Zn + Ca?*

Zn + Ca?* Zn?* + Ca

)r N
energy energy
Zn + Ca?* Zn** + Ca

Zn%t + Ca Zn + Ca?*

36 In which substance does carbon have the smallest oxidation number?

A C

B CO

C CO;

D CaCOs;

[Turn over
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37 Inthe graph shown below, curve Y represents the results of reacting excess of magnesium
powder with 25 cm? of 1.0 mol / dm?3 sulfuric acid at 40 °C.

total volume of A Y
gas (atr.t.p)/cm?

_—

time / min

Which changes could produce curve Z?

A Using 12.5 cm?3 of 1.0 mol / dm? sulfuric acid at 20 °C.
B Using 12.5 cm3 of 1.0 mol / dm?3 sulfuric acid at 60 °C.
C Using 25 cm? of 1.0 mol / dm? sulfuric acid at 20 °C.
D

Using 25 cm?3 of 1.0 mol / dm? sulfuric acid at 60 °C.

38 The table shows some gases found in polluted air and their possible effects.

Which row is not correct?

gas effect
A CH4 increases greenhouse effect
B CO: leads to global warming
Cc CO prevents breathing in of oxygen
D NO forms acid rain
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39 The apparatus shown below was set up and a sample of decane, C1oH22, was heated strongly

40

in the presence of aluminium oxide. The products obtained were a mixture of gaseous
compounds and a diatomic gas.

liquid decane on
mineral fibre aluminium
oxide

b

very strong heat

[

Piel

water

Which row correctly indicates the process that occurred and the equation for the change that
took place?

process equation
A cracking C1oH22 2 3C2H4 + C4H1o
B cracking C1ioH22 > 3C2H4 + C4Hs + H>
Cc reduction CioH22 2 2C2H4 + 2C3Hg + H>
D subsitution CioH22 > 3C2H4 + C4Hg + Ha

2-phenylethanol is responsible for the fragrance of roses. The structure of 2-phenylethanol is
shown below.

H\ H
o=l 11
/ \
H—oc” X—c—c—o—H
\ /1

H H

/C = C\
H H
Which statement about this molecule is correct?

A It can be oxidised by acidified potassium dichromate(VTI).
It can react with a metal carbonate to liberate carbon dioxide.

It does not decolourise bromine water under any conditions.

O 0w

It is a saturated organic compound.

End of Paper

[Turn over
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DATA SHEET

Colours of Some Common Metal Hydroxides

Calcium hydroxide white
Copper(IT) hydroxide light blue
Iron(IT) hydroxide green
[ron(IIT) hydroxide red-brown

Lead(II) hydroxide white
Zinc hydroxide white
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Section A (45 marks)
Answer all questions
Write your answers in the spaces provided on the question paper.

Fig. 1.1 below shows an electric scooter used by Danial to travel from home to school. He
accelerates uniformly from rest to 2.5 m / s in 3 s. He continues at this speed for 9 s on a
straight horizontal path before decelerating uniformly in 5 s.

Fig. 1.1
(a) Draw on Fig. 1.2 the variation of speed of the electric scooter with time. 2]

speed/m/s

2.5

2.0

1.5

1.0

0.5

igne/s
8

0 2 4 6 8 10 12 14 16 1

Fig. 1.2
(b) Calculate the average speed of the electric scooter for the journey.

average speed = ... m/s[2]
[Total: 4]
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Fig. 2.1 below shows a bobby, commonly found in ice skating rink to aid beginners in ice
skating. Fig 2.2 shows the top view of two forces, P and Q, acting on the handle of the bobby.
Magnitude of force P is 50 N while magnitude of force Q is 80 N.

lTop view

Handle
boct’)fby force Q
60°
>
force P
Fig. 2.1 Fig. 2.2
(a) Draw a scaled vector diagram to determine the resultant force of P and Q acting on the
bobby. (1]
scale of vector diagram: ..................... [1]
magnitude of resultant force = ...................... N [1]

(b) The mass of the bobby is 6 kg. If the friction acting against the bobby is negligible,
determine the acceleration of the bobby due to the resultant force determined in 2(a).

acceleration=...................... m/ s? [2]
[Total: 5]

[Turn Over



4

3 Fig. 3.1 and 3.2 below show Liang Qi jumping on a trampoline. Fig. 3.1 shows her at the
lowest point on the trampoline while Fig. 3.2 shows her at the highest point.

o/

A i
/ "\t

Fig. 3.1 Fig. 3.2

(a) If Liang Qi has a mass of 48 kg, calculate the gain in her gravitational potential energy
when she is jumping on the trampoline.

gain in gravitational potential energy = .................... J [2]

(b) Explain, in terms of conversion of energy, why Liang Qi is momentarily stationary when
she is at the highest point in Fig. 3.2.

[Total: 4]
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4 Fig. 4.1 shows a fireman standing next to his fire engine. The fireman is wearing a mesh
T-shirt and holding to his fire-protective jacket.

air pockets

Fig. 4.1

(a) Describe and explain how the loosely woven mesh T-shirt helps to keep the fireman cool
when he is close to the fire.

(b) Describe the choice of colour for the fire-protective jacket to reduce thermal energy to the
fireman. Explain your answer.

[Total: 4]

[Turn Over
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Fig. 5.1 shows a cylinder with a movable piston. Air is trapped inside the cylinder by the piston.

cylinder
movable piston

- =

W‘W

\

\

air trapped in cylinder

Fig. 5.1

(a) Describe the arrangement and motion of the molecules of the air in the cylinder.

(b) State how, in terms of energy, the arrangement and motion of the molecules of air in the
cylinder change when it is heated.

[Total: 4]
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6 Fig. 6.1 shows a boy swimming inside a swimming pool. A light source at the bottom of the
swimming pool shines light onto the surface of the water. The boy is able to see the light
source as shown by the path of the light ray.

air

water

path of light ray

“a
29
v p\-\,ﬁ

boy swimming g

inside water

light source at bottom
of swimming pool

Fig. 6.1

(a) State the phenomenon which light is able to reach the boy inside the water

(b) Describe the condition required for angle 8 needed such that the boy can see the light
source.

(c) Given that the speed of light in water is 2.25 x 108 m / s, calculate the refractive index of
water.

refractive index of water=.............................. [2]

(d) Mark on Fig. 6.1 with ‘x’ the position of the image of the light source as seen by the boy. [1]
[Total: 5]

[Turn Over
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Fig. 7.1 shows a thundercloud approaching a building with a lightning rod at the top of the
building. The lightning rod is connected to the ground with a lightning conductor.

-! __ thundercloud

lightning rod ﬂi

[

OoE

Ooc - building
lightning 1o
conductor 1looe

OO0/

o/,

[

]

ground
Fig. 7.1

(a) State the charge that will form at the top end of the lightning rod if the thundercloud is
negatively charged. Explain your answer.

(b) Describe, in terms of movement of charged particles, what will happen if lightning occurs
between the thundercloud and the building.

[Total: 4]
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Fig. 8.1 shows an electrical circuit with a fixed resistor and light bulb connected to a 20 V
battery in parallel. The fixed resistor has a resistance of 100 Q and the light bulb has
resistance of 50 Q.

|| ‘IZOV
®
100 Q
—— L +——*

50 Q
Fig. 8.1

(a) Calculate the effective resistance of the fixed resistor and light bulb connected in parallel.

effective resistance = ...l Q1]

(b) Determine the reading of the ammeter when the electrical circuit is switched on.

ammeterreading = ............c.ooiiiinn . A [2]

(c) If the light bulb becomes spoilt and does not light up, state if the current will flow through
the fixed resistor when the electrical circuit is switched on. Explain your answer.

[Total: 5]
[Turn Over
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9 Fig. 9.1 shows a magnet and two iron nails attracted to the north pole of the magnet.

N S magnet

iron nails

pointed end of iron nail
Fig. 9.1

(a) State the magnetic pole at the pointed end of the second iron nail. Describe what has
occurred to the two iron nails.

(c) Draw on Fig. 9.2 the magnetic field pattern between the two magnets. [2]

Fig. 9.2
[Total: 6]
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10 Fig. 10.1 shows an electrical circuit consisting of a straight conducting wire connecting a
variable resistor with a battery.

( ) straight conducting wire

Compass placed
above wire

A
| 7

/7

Fig. 10.1

(a) Draw the direction of the compass needle on Fig. 10.1 when current is flowing in the
straight conducting wire. [1]

(b) Explain how the increase in variable resistor value will affects the magnetic field around
the straight conducting wire.

straight conducting wire

-

/

Fig. 10.2

Fig. 10.2 shows the same electrical circuit as in Fig. 10.1 but the compass has been
replaced by a magnet. The poles of the magnet are placed between the straight
conducting wire AB. Describe, if any, the force acting on the conducting wire between the
poles of the magnet.

[Total: 4]

[Turn Over
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Section B (20 marks)
Answer any two questions in the spaces provided.

11 Fig. 11.1 shows a face towel, a pair of jeans and a t-shirt. The face towel has a mass of 100 g.
The pair of jeans has a mass of 1.2 kg while the mass of the t-shirt has a mass of 400 g.

| |

N

pair of

jeans \/

face towel

t-shirt

Fig. 11.1

(a) State which item has the greatest amount of inertia. Explain the reason for your answer.

(b) Calculate the total weight of the three items.

total weight of the three items = ................... [2]
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11 (c) Derrick was tasked to place the three items onto a bamboo pole for them to dry. Fig. 11.2
shows the arrangement of the three items on the bamboo pole. The position of the centre
of gravity of the individual item to the left end of the pole is indicated.

04m 0.6m P 1.2m P 0.3m
:( |
I
Fig. 11.2
(i) Explain what is meant by the centre of gravity of an object.
................................................................................................................. [1]

(i) Calculate the moment of the three items on the bamboo pole about the left end of the

pole. State the unit.

moment about the left end of pole =

(iii) Describe and explain how the items can be arranged on the bamboo pole such that the

moment about the left end of the pole is the smallest.

[Total: 10]
[Turn Over
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12 (a) Fig. 12.1 shows a pressure-time graph of a sound wave.
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Fig. 12.1

(i) From the graph, state the period of the sound wave. Hence determine the frequency
of the wave.

period of wave = ..................... 1]
frequency ofwave = ..................... 1
(ii) Draw on Fig.12.1 another wave that has the same frequency but twice as loud. [2]

(iii) Describe the relationship between pressure of the wave in terms of compression and
rarefaction.
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12 (b) Fig. 12.2 shows a portable counterfeit currency detecting device.

. a = ‘_.1 -L

Fig. 12.2
(i) State the electromagnetic wave used by the device to detect counterfeit currency.

(ii) The electromagnetic wave given out by the device has a wavelength of 2 x 10" m and
frequency of 1.48 x 10'® Hz. Calculate the speed of the wave.

speedofwave = ...................... 2]

(iii) State two property differences between the electromagnetic wave and sound wave.

[Total: 10]

[Turn Over
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13 Fig. 13.1 shows an electrical circuit for an oven and a toaster connected to 240 V supply. The
oven has a power rating of 2500 W while the toaster has a power rating of 1 kW.

Metal casing
of oven

Metal casing
of toaster

= {2 :

PO oQ
Fig. 13.1

(a) State the name for wires P and Q. Explain how you deduce your answer.

.................................................................................................................... [2]
(b) Determine the current flowing through the oven when it is switched on. Hence select a
suitable fuse at R. Available fuse are 3 A, 5 A, 10 A and 13 A.
current flowing throughoven = ........................l [1]
suitablefuseatR=......................... [1]

(c) Explain why the oven and toaster are connected in parallel in the circuit.
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13 (d) Describe the function of the fuse as a safety device.

13 (e) (i) The oven was switched on for five hours while the toaster was switched on for two
hours. Calculate the electrical energy consumed for both oven and toaster.

electrical energy consumed for oven and toaster = ........................... 2]

(i) Hence calculate the cost of electricity used by the oven and toaster if each unit of
electrical energy cost $0.30.

total cost of electricity for oven and toaster=........................... [1]
[Total: 10]

End of paper
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