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1 (a) Fig. 1.1 shows a sign from a restaurant kitchen.

Wash your
hands before
handling food

Fig. 1.1
Explain why the message in the sign is important for controlling the spread of disease.

(b) Apersonisis given an initial vaccination for a disease. A few weeks later the person is given a
booster vaccination. A booster vaccination is an additional vaccination for the same disease.

Fig. 1.2 shows how the number of antibodies in the body of the person changes after each

vaccination.
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Fig. 1.2
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(i) Describe two differences between the response to the initial vaccination and the
response to the booster vaccination shown in Fig. 1.2.

L ettt e ettt e eeeee e e e e aee—eeeeeeeeeaaae—eeeeeeeeeeaaaateeeeeeeeeeaaaannateeeaeeeaaaannrreeaaaeeeeannnrreeees
2 et e e eeeeeeeeeeeeeaaaeeeeeeeeeeeaaaaa——eteeeeeeeaaantteeeeeeeeeaaanntraneeeeeeaaaannnnaeeeaaeaann
[2]
(i) Place a tick (v') in the box that describes the response shown in Fig. 1.2.
phagocytosis
assimilation
active immunity
transmissible disease
[1]
(c) Explain how platelets in the blood help defend the body against disease.
.............................................................................................................................................. [2]

(d) Heart disease is caused by the blockage of arteries in the heart. Less oxygen is transported
to the heart muscle, which causes damage to the heart.

(i) State the name of these blocked arteries.

[Total: 9]
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2 (a) Fig. 2.1 shows a section of a plant stem.

outer layer
of stem

xylem

Fig. 2.1

(i) Circle the substances transported by the cells labelled Q on Fig. 2.1.

amino acids fatty acids glycerol glucose
nitrate ions starch sucrose
[1]
(ii) One function of xylem is transport.
State one other function of xylem.
...................................................................................................................................... [1]
(b) Plants photosynthesise.
State the balanced symbol equation for photosynthesis.
.............................................................................................................................................. [2]
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(c) A student uses hydrogencarbonate indicator solution to investigate the effect of light and dark
conditions on gas exchange in aquatic plants.

Hydrogencarbonate indicator is a red solution that turns yellow in high concentrations of
carbon dioxide and turns purple in low concentrations of carbon dioxide.

The student prepares the three test-tubes shown in Fig. 2.2.

A
dark

B
bright light

C
bright light

N - N -

aquatic plant

\K//\/
hydrogencarbonate
indicator solution

aluminium foil

Fig. 2.2

After one hour, the student records the colour of the hydrogencarbonate indicator solution in
each test-tube.

Table 2.1 shows the results.

Table 2.1
colour of hydrogencarbonate
test-tube | conditions indicator solution
at start after one hour
A dark red yellow
B light red red
C light red purple
© Cambridge University Press & Assessment 2022 0653/04/SP/25
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Explain the results for test-tube A and test-tube C.
Use the words respiration and photosynthesis in your answer.

B S U A oo

(d) Plants are an important part of the biodiversity of an ecosystem.

Explain the effect of deforestation on biodiversity.

[Total: 10]
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3 (a) Fig. 3.1 shows part of the human digestive system.
@
ABP\
{

=S

A

Fig. 3.1

(i) State the function of the part labelled X on Fig. 3.1.

...................................................................................................................................... [1]
(ii) Complete these sentences about the part labelled Y on Fig. 3.1.
The part labelled Yisthe ......ceeeiiiiiiii e, .
Part Y releases an enzyme to break down fats and oils. This enzyme is called
Fats and oils are broken down into smaller molecules called
.................................................. AN oo
3]
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(b) Fig. 3.2 shows the effect of pH on enzyme activity.
A

enzyme activity

_

AN
V.
7

AN

Fig. 3.2
(i) The enzyme in Fig. 3.2 is active in the mouth.
When the enzyme reaches the stomach, the enzyme activity changes.

Explain why the enzyme activity changes.

(ii) Draw a curve on Fig. 3.2 to show the activity of a protease enzyme found in the stomach.

[1]

[Total: 8]
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4  Fig. 4.1 shows the reaction pathway diagrams for two reactions.

A A
reactants products
energy energy
products reactants
progress of reaction - progress of reaction -
reaction 1 reaction 2
Fig. 4.1
(@) The activation energy for reaction 1 is represented by the arrow E..
(i) Define activation energy.
...................................................................................................................................... [1]
(ii) On Fig. 4.1, draw and label an arrow to show the activation energy for reaction 2. [1]
(b) During reaction 2, the temperature of the reaction mixture changes.
State how the temperature changes.
Give a reason for your answer.
TEMPErature ChANGE ......oooiiiiii et e e e e e e e as
(== o o P EERRTP
[1]

© Cambridge University Press & Assessment 2022 0653/04/SP/25



11
(c) Calcium carbonate reacts with dilute hydrochloric acid to produce calcium chloride.

(i) State the names of the other two products in this reaction.

(ii) The rate of this reaction can be increased by increasing the temperature of the
hydrochloric acid.

Explain why.
Use ideas about particle collisions and energy in your answer.

[Total: 7]
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5 Table 5.1 shows some information about aluminium and copper.

Table 5.1
aluminium copper

density in g/cm?® 2.7 8.9
melting point/°C 660 1084
electrical conductivity high high
other information forms a layer some copper compounds

of aluminium oxide are toxic

which prevents corrosion

(a) Use information from Table 5.1 to answer the following questions.

(i) State why aluminium and copper are used in electrical cables.

...................................................................................................................................... [1]
(ii) State why aluminium is used in overhead electrical cables.

...................................................................................................................................... [1]
(iii) State why copper is not used to make food containers.

...................................................................................................................................... [1]
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(b) Steel is an alloy of iron. There are different types of steel.

Fig. 5.1 shows the arrangement of particles in pure iron and in one type of steel.

pure iron steel

Fig. 5.1
(i) Describe what is meant by an alloy.

(ii) Explain why steel is stronger than pure iron.

(iii) Stainless steel is an alloy of iron. Stainless steel is used to make cutlery because it is
strong.

State one other reason why stainless steel is used to make cutlery.

(c¢) Aluminium, copper and iron are extracted from their ores. Metals are extracted from their ores
by electrolysis or by heating with carbon.

Put one tick (v') in each row of Table 5.2 to identify how each metal is extracted from its ore.

Table 5.2
metal heating with carbon electrolysis
aluminium
copper
iron

[2]

[Total: 9]
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6 Gasoline (petrol) is a carbon-containing fuel.

(@) Some cars use gasoline as a fuel. The exhaust emissions from these cars contain
carbon dioxide, carbon monoxide and carbon particulates.

Describe how each of these three substances forms in a car engine.

(b) Gasoline contains octane, CgH, .. Octane is a liquid at room temperature.

Complete the state symbols to show the states of octane, carbon dioxide, carbon monoxide
and carbon particulates at room temperature.

CoHyg(errrrneen ) CO(rrr. ) CO(coven. ) Clovennnnnn ) 2]

(c) (i) Fig. 6.1 represents a molecule of carbon dioxide.

O=C==0

Fig. 6.1
Carbon dioxide contains two double bonds.

Explain why carbon dioxide is not an unsaturated molecule.

(ii) Increased carbon dioxide in the atmosphere contributes to climate change.

Describe two ways to reduce the rate at which carbon dioxide is released into the
atmosphere.

© Cambridge University Press & Assessment 2022 0653/04/SP/25
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(d) Carbon monoxide is toxic to living organisms in the environment. A catalytic converter is a
device that is used in cars to reduce carbon monoxide emissions.

The symbol equation for one of the reactions in a catalytic converter is shown.

(i) Complete the balanced symbol equation. [1]
(ii) State one other environmental problem that this reaction helps to reduce.

Explain your answer.

environmMeNtal ProbIEM ... e

EXPlANALION .o

[Total: 10]
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7 (a) Fig. 7.1 shows a speed—time graph for a student walking to school.

1.5 ~
7
7 \
/
\
/
speed 1.0 / \
m/s / \
\
0.5 A
/i
\
1
\
0 \
0 20 40 60 80 100 120
time/s
Fig. 7.1

(i) Determine the time taken by the student to reach maximum speed.

(ii) On Fig. 7.1, write an X at a point on the graph when the student is decelerating.

(iii) Determine the distance the student walks at constant speed.

AIStanNCe = ..o
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(b) The student climbs a step into the school.
The student has a mass of 55kg. The step is 0.15 m high.

Calculate the increase in the gravitational potential energy AEp of the student climbing the
step.

Include the unit in your answer.

[Total: 8]
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8 (a) (i) Thermal energy transfer from the Sun to the Earth is mainly due to radiation in one
region of the electromagnetic spectrum.

State the name of this region.

(ii) Electromagnetic radiation from the Sun heats the Earth.
Circle the correct words or phrases to complete the paragraph.
The temperature of the Earth is increasing. This is because the amount of radiation
absorbed / emitted by the Earth from the Sun is greater than/less than the amount of
radiation absorbed / emitted by the Earth into space.
[1]
(b) Earthquakes produce seismic P-waves (primary) and seismic S-waves (secondary). P-waves

are longitudinal and S-waves are transverse.

(i) State one other type of longitudinal wave.

(c) The Earth orbits the Sun at an average distance of 1.51 x 10® km and takes 365.25 days for
one orbit.

Calculate the orbital speed of the Earth around the Sun in km/h.

orbital speed = ... km/h [3]

© Cambridge University Press & Assessment 2022 0653/04/SP/25
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(d) Billions of years in the future, the Sun will enter the next stage of its life cycle.

(i) State the next stage in the life cycle of the Sun.

[Total: 10]
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9 Fig. 9.1 shows a circuit used in a toy car.

R
S
2
® N
1
A
T
N

c
[/ 1

m
O

Fig. 9.1
(@) (i) The resistance of component T is 5.4 Q. The resistance of component U is 3.5 Q.

Calculate the combined resistance of components T and U.

resistanCe = ......oooovviiiiici e Q1]

(ii) The currentin component R is 2.7 A. The current in component T is 2.5 A.

Determine the current in component S and component U.

current in component S = ...,

currentin component U = ...

(iii) State the name of component S.
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(b) Component U is an electric motor. When the motor is switched on, the toy car moves.

(i) Complete Fig. 9.2 to show one energy transfer that occurs.

energy in the battery

—)

(ii) The toy car moves for 10 s.

energy of the moving car

Fig. 9.2

The power input to the motor is 3.6 W.

The useful energy output by the motor is 32 J.

Show that the efficiency of the motor is 89%.
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[3]
[Total: 9]
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