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1 The width of the plant cell in the diagram is 30mm when it is magnified by a microscope
(magnification shown in brackets).

(x1000)

What is the actual width of the cell?

A 0.003mm B 0.03mm C 0.3mm D 30mm

2 The graph shows how the rate of an enzyme-controlled reaction changes with temperature. What
explains the shape of the graph within the temperature range marked X?

rate of
reaction

H_/
temperature X

The higher temperature breaks down the enzyme’s substrate.
The higher temperature changes the shape of the enzyme.

The higher temperature decreases the kinetic energy of the enzyme.

O 0 W »

The higher temperature helps the enzyme to function as a biological catalyst.
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3 A healthy plant has been in the light. A leaf is taken from it, decolourised and then tested with

iodine solution.

What colour does the iodine solution become?

A Dblack
B brick red
C green
D pale blue

4 A man reduces the amount of salt, saturated fat and fibre in his diet.

How could these changes affect the risk of developing the following conditions?

constipation | coronary heart disease obesity
A reduced risk increased risk reduced risk
B reduced risk reduced risk increased risk
C | increased risk reduced risk reduced risk
D | increased risk increased risk increased risk

5 The diagram shows a section through the human heart.

Which structure is the tricuspid valve?
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6 The table shows some of the features of respiration.

Which row in the table is correct for aerobic respiration?

amount of energy
occurs when releases carbon
released per ] e
oxgyen is present dioxide
glucose molecule
A high yes always
B low yes sometimes
C high no sometimes
D low no always

7 One of the effects of tobacco smoke on the gas exchange system is that haemoglobin carries

oxygen around the body less efficiently.

Which component of tobacco smoke is responsible for this effect?

A carbon monoxide
B nicotine

C smoke particles
D

tar

8 The diagram shows a plant that has been placed on its side. The shoot begins to grow upwards.

up

shoot
What causes the shoot to grow upwards?

A less auxin present at P and increased cell elongation at P

B more auxin present at P and increased cell elongation at P
C less auxin present at Q and increased cell elongation at Q
D

more auxin present at Q and increased cell elongation at Q
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9 The diagram shows a section through a flower.

In which parts of the flower are pollen grains produced and received?

pollen grains pollen grains
produced received
A P
B Q P
Cc R Q
D S R

10 Which row in the table correctly describes a female gamete compared with a male gamete?

. number -
size mobility
produced

A larger greater more mobile
B larger fewer less mobile
C smaller greater less mobile
D smaller fewer more mobile
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11 A food chain is shown below. The numbers show the amount of energy, measured in kJ, that
passes from one organism to another.

500kJ 75kJ

X

Calculate how much energy is lost from this food chain at X.

A 25kJ B 75kJ C 425kJ D 575kJ

12 The diagram shows a food web.

f(ix \

hawk snake «——— shrew
! T !
bird frog spider
beetle
!
wood beetle slug caterpillar
! P
tree daisy grass

How many types of consumer and how many types of producer are shown in this food web?

types of types of
consumer producer
A 3 3
B 3 14
Cc 11 3
D 11 14

© UCLES 2015 0653/02/SP/17



13 Which of these measures helps to reduce the effects of acid rain?

7

A avoiding the use of non-recyclable plastics

O O

using alkaline fertilisers on fields

reducing methane emissions in industry and agriculture

removing sulfur dioxide from power station waste gases

14 Which method of separation can be used to obtain pure water from aqueous potassium chloride?

A chromatography

crystallisation

B
C distillation
D

filtration

15 Which row in the table correctly describes the four substances?

. . sodium
air brass iron :
chloride
A | compound | compound element mixture
B compound element mixture mixture
C mixture mixture element compound
D element mixture compound element

16 Magnesium fluoride, MgF,, is an ionic compound.

What are the electronic structures of the magnesium ion and the fluoride ion?

magnesium ion fluoride ion
A 2,8 2,6
B 2,8 2,8
Cc 2,8,1 2,6
D 2,8,1 2,8
© UCLES 2015
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17 What is the dot-and-cross diagram for ethene?

.C:C. C:iC
H H H  H

I
L
I
L

X
[ ]
X
L]
X
[ ]

I
O
O
I
I
O
O
I

X
L]
X
[ ]
X
L]
X
[ ]

I
I
I
I

18 Hexane, CgH,,, burns in an excess of oxygen, forming carbon dioxide and water.
What is the equation for this reaction?
A CgH, + 90, — 6CO, + 7H,0
B CgH, + 190, — 12CO, + 14H,0
C 2CgH,, + 190, — 6CO, + 7H,0O
D 2CgH,, + 190, — 12CO, + 14H,0
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19 Copper(IT) bromide solution can be electrolysed in the same way as copper(II) chloride solution.

switch

-

inert

electrode

Which row in the table correctly describes the products at the electrodes?

brown-red solid

colourless gas

o O w >

silvery solid

product at product at
anode cathode
brown liquid brown-red solid

brown liquid

brown-red solid

colourless gas

20 Which statement describes an endothermic reaction?

A Chemical energy is transformed to heat energy and the temperature decreases.

O O

© UCLES 2015

Chemical energy is transformed to heat energy and the temperature increases.
Heat energy is transformed to chemical energy and the temperature decreases.

Heat energy is transformed to chemical energy and the temperature increases.
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21 Marble and chalk are two forms of calcium carbonate.

The diagram shows equal masses of lumps of marble and powdered chalk placed in dilute
hydrochloric acid.

dilute
hydrochloric acid

marble
lumps

powdered
chalk

The marble takes longer than the chalk to dissolve in the acid.
Why is this?

A Marble is more reactive than chalk.

B Marble is more soluble than chalk.

C The marble has the smaller surface area.
D

The marble is more basic.

22 Metal X reacts rapidly with cold water.
Metal Y does not react with dilute hydrochloric acid.
Metal Y is obtained from its oxide by heating the oxide with carbon.

Which row in the table shows the more reactive metal and the type of reaction that metal Y oxide
undergoes when it is heated with carbon?

more reactive | type of reaction
metal of metal oxide
A X oxidation
B X reduction
C Y oxidation
D Y reduction
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23 The table shows the properties of four substances.

Which substance is an alkali?

solubility in reaction with an
water acid
A insoluble reacts
B insoluble does not react
o soluble reacts
D soluble does not react

24 Which row in the table describes the physical state of some of the Group VII elements at room

temperature?
chlorine bromine iodine
A gas gas liquid
B gas liquid solid
C liquid liquid gas
D liquid solid solid

25 P, Q, R and S are four metals.

P reacts rapidly with dilute acid, but it slowly forms bubbles of gas in cold water.

S reacts slowly with dilute acid, but it displaces Q from an aqueous solution of its salt.

R reacts rapidly with cold water.

What is the order of reactivity of the metals?

least reactive ———> most reactive
A Q S P
B R P S
Cc R S P
D S Q P

O 0 X
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26 Which row in the table describes the method of extraction of aluminium, and the reason for using
this method?

method of
! reason
extraction
A heat with carbon aluminium is less reactive than carbon
B heat with carbon aluminium is more reactive than carbon
C electrolysis aluminium is more reactive than carbon
D electrolysis aluminium is resistant to corrosion

27 Petroleum is separated by fractional distillation.

Which row in the table describes the properties of the compounds collected at the top of the
fractionating column?

. . . intermolecular
boiling point molecular size
forces
A high large strong
B high small weak
C low large strong
D low small weak

28 The speed/time graph for a car journey is shown.
A

speed 2

Y

0
0 time

During which two parts of the journey is the car moving at constant speed?

A 1and3 B 1and5 C 2and4 D 3and5
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The strength of the gravitational field on the Moon is less than the strength of the gravitational field
on Earth.

An object has mass M and weight W on the Moon.

What is the mass and the weight of the object on Earth?

mass weight
A more than M w
B more than M more than W
Cc M w
D M more than W

The equation for Hooke’s Law relates the extension of a spring to the load applied to it.

In an experiment, loads are applied to a spring and the spring extends. The table shows the
results.

load/N 0 12 |24 |36 |48 |60 |72
length of spring/cm | 15 |18 |21 |24 |27 |31 |36

What is the value of the constant k for this spring, and has the spring been loaded past its limit of
proportionality?

spring constant k | loaded past limit of
N/cm proportionality?
A 0.67 no
B 0.67 yes
Cc 4.0 no
D 4.0 yes

A ball rolls along a frictionless, horizontal track at a speed of 4.0m/s. It reaches a sloping section
of the track and continues to roll up the slope.

40m/s
o— 3

What is the maximum vertical height that the ball reaches up the slope?
The acceleration of free fall g is 10m/s2.

A 0.20m B 040m C 0.80m D 25m
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32 Agasis trapped in a sealed container of constant volume. The gas is heated.
What effect does this have on the gas molecules?

A The average distance between the molecules increases.
B The average mass of the molecules increases.

C The molecules expand.
D

The molecules move more quickly.

33 Benzene and glycerine are two substances.

The table shows the melting point and the boiling point of benzene and of glycerine.

melting point/°C boiling point/°C
benzene 5.4 80

glycerine 18 290

At which temperature will both benzene and glycerine be liquid?

A 10°C B 50°C C 100°C D 150°C

34 The diagram shows an ice cube surrounded by air. The ice cube cools the air around it. This
cooling changes the density of the air and causes the air to move.

ice cube

air

Which row in the table shows the change in density of the air and the direction in which the air

moves?
density change | direction of movement
A decreases downwards
B decreases upwards
C increases downwards
D increases upwards
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A water wave with a wavelength of 2.0cm moves a distance of 900cm in 1.0 minute.
What is its frequency?
A 75Hz B 30Hz C 450Hz D 1800Hz
Which electromagnetic waves are found immediately either side of the visible region of the
electromagnetic spectrum?

A infra-red and ultra-violet
B microwaves and infra-red
C microwaves and X-rays

D ultra-violet and X-rays

Two sound waves, P and Q, are displayed on an oscilloscope. The settings on the oscilloscope
are the same for P and Q.

AN N
\VARV

P Q
Which statement correctly compares the pitch and the loudness of the two sounds?

A P has a higher pitch and is louder than Q.
B P has a higher pitch and is quieter than Q.
C P has alower pitch and is louder than Q.
D

P has a lower pitch and is quieter than Q.

Sound travels in liquids and solids.

Which row in the table shows the approximate speed of sound in a liquid, and the approximate
speed of sound in a solid?

speed in liquid | speed in solid
m/s m/s
A 340 340
B 340 1500
Cc 1500 5000
D 5000 1500
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39 The circuit shows a current I in a resistor of resistance R.

3.0V

I

Which row in the table shows possible pairs of values of I and R?

I/A R/Q
A 1.5 1.5
B 1.5 20
o 6.0 20
D 4.0 12.0

40 The circuit shown contains four labelled switches.

When all the switches are closed, one switch can be opened without affecting the brightness of
either lamp.

Which switch is this?
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