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READ THESE INSTRUCTIONS FIRST

1. Answer all questions by shading your answers in the appropriate spaces in
the MCQ Answer Sheet.

2. Use a 2B pencil only. Make sure all amendments on the MCQ Answer Sheet
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3. Use pi () value preprogrammed in calculator.
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Section A (30 marks)

There are thirty questions in this section. Answer all questions. For each question
there are four possible answers, A, B, C and D. Choose the one you consider correct
and shade your choice in the appropriate oval in the answer sheet provided.

A1 A pair of vernier calipers is used to measure the thickness of a textbook. The
diagram below shows the reading on the vernier calipers. What is the
thickness of the textbook?

nll
[T

4.04 cm
4.34 cm
4.44 cm
5.18 cm

o0 w>»

A2 A measuring cylinder contains 100 cm?® of water. An irregularly-shaped
object, of mass 50 g, is slowly lowered into the cylinder.
Given that the density of the object is 5.0 g/lecm® and it is completely
immersed, what is the new reading on the measuring cylinder?

105 cm?
110 cm3
150 cm3
155 cm?3

o0 w>»

A3 The diameter of the Earth is about 10 Mm, while the diameter of an atom is
0.5 nm. How many atoms, when lined up next to each other, make up the
diameter of the Earth?

A 2x107
B 2x10"
C 2x10%
D 2x10"



A4 The diagram below shows a process of using material X to cut material Y.

material X

material Y

Which one of the following statements is most appropriate for the above
diagram?

A

B
Cc
D

Material X can support a heavy load without breaking, but material Y
cannot.
Material X will sink in water, but material Y will float in water.

When both materials are rubbed together, only material Y has
scratches.

Material X can bend without breaking and returns to its original shape
after bending, but material Y cannot.

A5 Which of the following is/are possible when an object, as shown below,
experiences two equal and opposite forces?

o0 w>»

E— object e

If the object is at rest, it will continue to remain stationary.
If the object is moving, it will accelerate.

If the object is moving, it will continue to move at constant
velocity.

| only

| and Il only
I and Ill only
I, Iand I
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A6 A lightweight ball moves across a table and passes the end of a tube through
which air is blown. In which direction will the ball now move?

A

<— original motion of ball

tube

air

A7 A cheetah runs very quickly to catch its prey. The air resistance experienced
by the cheetah and the friction between the cheetah and the ground vary with
the conditions.

Which one of the following conditions below will the cheetah reach its
maximum speed?

Air resistance Friction with ground
A High Low
B High High
C Low Low
D Low High



A8 A household water supply has a water tank in the attic.

A4

ground
floor

The rate of water flow at the tap on the ground floor is faster than the rate of
water flow at the tap on the first floor. Which one of the following statements
is a likely reason for the phenomenon?

Water pressure increases with height of the water column.
Water pressure decreases with height of the water column.
Water has to travel further to get to the tap on the ground floor.

The tap on the ground floor is closer to sea level where the pressure
is zero.

o0 w>»

An interesting Science fair exhibit at a primary school involves putting small pieces
of solid dry ice into a balloon (with the aid of a funnel). The balloon “magically”
inflates although no one is inflating it.

Answer questions A9 and A10 below.

A9 Which one of the following describes the process that inflated the balloon?

Boiling of carbon dioxide
Evaporation of carbon dioxide
Melting of carbon dioxide
Sublimation of carbon dioxide

o0 w>»

A10 Which one of the following statements correctly describes the arrangement
and movement of particles inside the inflated balloon?

A Closely-packed, vibrating about fixed positions
B Closely-packed, sliding past each other
C Far apart, vibrating about fixed positions
D Far apart, moving rapidly in random directions

BP~402



A11 Which of these processes happening in a cell requires energy from
respiration?

Key v Energy required
x Energy not required

Diffusion Osmosis
A v v
B v x
C X v
D X X

A12 Cylinders of potato tissue were placed in different concentrations of a sugar
solution. The graph shows the percentage change in length of the cylinders
of potato tissue.

10

8
\
6 P,

% change 4
in length

2
0
-2
i
-6

0.0 0.2 0.4 0.6 0.8

Concentration of sugar solution g/cm?
Which solution has the same water potential as the potato tissue?

A 0.0g/cm?
B 0.2g/cmd
C 0.3g/cm?
D 0.5g/cm?

A13 What are the possible end-product and effect of anaerobic respiration in

muscle?
End product Effect
A carbon dioxide muscle contraction
B ethanol loss of coordination
C water muscle relaxation
D lactic acid oxygen debt

BP~403



A14

A15

Through which sequence does carbon dioxide pass as it leaves the lungs for
the environment outside the human body?

OO w>»

In the alveoli — alveolar wall — capillary wall — blood
Capillary wall — blood — in the alveoli — alveolar wall
Blood — capillary wall — alveolar wall — in the alveoli
Alveolar wall — in the alveoli — blood — capillary wall

The diagram shows cross-sections of three types of blood vessel, not drawn

to the same scale.

X

What are X, Y and Z?

X
artery
artery

vein
vein

OO wW >

capillary
vein
artery
capillary

z
vein
capillary
capillary
artery

BP~404



A16 The diagram shows a villus.

vessel P

vessel Q

After a meal containing starch and oil, which substance(s) is/are absorbed
mainly into vessel P and vessel Q respectively?

Vessel P Vessel Q
A amino acids water
B fats glucose
C glucose amino acids
D water fats

A17 The graph shows the effect of temperature on a chemical reaction which is
controlled by enzymes. At which point are most product molecules being
released?

Speed (rate) D
of reaction

A

| 1 ¥ I

i i
0 10 20 30 40 50 60
Temperature/°C
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A18 The diagram represents a tissue with an adjacent capillary.

Arterial Venous

end of a end of a

capillary ; . o . , capillary
—
Blood flow

Which substances can 1, 2 and 3 represent?
1 2 3

A glucose tissue fluid carbon dioxide

B oxygen carbon dioxide glucose

C tissue fluid glucose oxygen

D tissue fluid oxygen carbon dioxide

10
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A19 The diagram represents part of the circulatory system.

Head

Lungs

Body

Which one of the following sets represent possible blood pressures (in kPa)
for the vessels at |, J, Kand L?

| J K L
A 1 4 2 16
B - 16 2 1
Cc 16 2 - 1
D 16 - 1 2

A20 A cyclist speeds up as he travels down a slope. How does his energy

change?
¥_
Gravitational potential energy Kinetic energy
A Decreases Decreases
B Decreases Increases
Cc Increases Decreases
D Increases Increases

11
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A21 The diagram shows a vacuum flask and an enlarged view of a section
through the flask wall.

stopper

— Silvering

— -

vacuum

— . .
o - - -

R ¢ silvering

---------- ™ liquid

The main reason for the silvering is to reduce heat transfer by.................

A  Conduction only
Convection only
Radiation only
Convection and radiation

oo mwm

A22 The diagram shows a model of a convection system.

cold (clean) hot (dirty)
air air
\ X
s

What happens to the volume and density of a fixed mass of air at X to make
it move upwards?

Volume Density
A Increases Decreases
B Increases Increases
C Remains unchanged Increases
D Remains unchanged Decreases

12
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A23 Which types of surface are the best absorbers and emitters of infra-red

radiation?
Best absorber Best emitter
A Black and dull Black and dull
B Black and shiny White and shiny
C White and dull White and dull
D White and shiny Black and shiny

A24 The rate at which thermal energy is conducted through a material depends
on its state. What is the correct order of thermal conduction?

A25

A26

A27

o0 w>»

Best conductor - Worst conductor
Gas Liquid Solid
Solid Liquid Gas
Solid Gas Liquid
liquid gas Solid

A car of mass 1200 kg is travelling at a speed of 30 m/s. The brakes are
applied to bring the car to a stop. What is the loss in kinetic energy as the car
decelerates to rest?

o0 w>»

40J

36 000 J
540 000 J
1080 000 J

The neutron particle. ... swsursssssisssssss

OO w>»

has a mass of 1g.

has a mass equal to that of a proton.

has a charge equal but opposite to that of an electron.
is present in all atoms.

Which one of the following statements is true about an atom?

o0 w>»

The number of neutrons is equal to the number of protons.
A positive ion is formed when electrons are added to an atom.
A positive ion contains more protons than electrons.

The atomic number is equal to the number of particles inside the
nucleus.

13
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A29

A30

The atoms of an element X have the electronic configuration 2,8,6. Which
one of the following statements about element X is correct?

It forms an ion of charge 2+.

It reacts with metals and also non-metals.

It has 6 protons in the outer shell of an atom.
It forms an ionic compound with oxygen.

OO m>»

In which one of the following sets do all the compounds contain only ionic
bonds?

Methane, ammonia, water.

Calcium oxide, magnesium oxide, sodium oxide.
Potassium chloride, carbon dioxide, magnesium sulfide.
Copper(ll) sulfate, hydrogen chloride, sulfur dioxide.

OO w>»

The structure of silicon carbide can be described in the diagram below:
\C/;
I
Si &

—

|l ¢ |
/l\

Which one of the following statements about silicon carbide is true?
Silicon atoms now contain 4 valence electrons each.
Carbon atoms now contain 4 valence electrons each.

Silicon carbide is a covalent compound.
Silicon carbide is an ionic compound.

OO w>»

14
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. Answer all the questions in the spaces provided on the question paper.

Write in dark blue or black pen. You may use a soft pencil for any
diagrams, graphs or rough working.

3. Use pi (7) value preprogrammed in calculator.
4. Express your final answer in 3 significant figures where appropriate, show
all working, and include units in all your working. ’
5. Do not use staples, paper clips, highlighters, glue or correction fluid/tape.
| Section A
A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 | A11
Section B
B1 B2 B3

For Markers Use

Section A /140
Section B /30
Total /70
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Section A (40 marks)
Answer all questions in the spaces provided.

A1 A student is attempting to measure the length of the pencil using the ruler as

a) Estimate the length of the pencil to the precision of the ruler.

ety

Fig. A1

b) Suggest two ways that the measurement can be improved, without changing the
ruler or using additional apparatus.

A2 Fig. A2.1 shows a box hanging on a spring balance on Earth. The reading on
the spring balance is shown in Fig. A2.2.

. 0O—NE— 0
spring 94 E
balance 1—_= B 1
box
eoesete
Fig A2.1 Fig. A2.2
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a) Deduce the mass of the box.

The south pole of a magnet is placed near the bottom of the box. The reading

b)
on the spring balance decreases to 0.6 N.

i  State the value of the magnetic force acting on the box by the magnet.

..............................................................................................

ii  Suggest what can be deduced about the contents of the box.

A3 Jeremy, a civil engineer, is in charge of the design and construction of a bridge
in a town. Fig. A3.1 shows the side view of a proposed design of a bridge,

supported by 5 cylindrical pillars.

I Bridge (proposed weight of 2 x 10% N)

Pillar
height of
50m

cepilar

pitlar
pilla

pilla
copilaE

Fig. A3.1
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