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1 Aplantis placed in front of a light source. After 24 hours, all of the plant’s leaves face the light.
Which characteristics are displayed by this plant?

1 apermanent increase in size and dry mass
2 an action by part of an organism that causes a change of position

3 the ability to detect stimuli in the internal or external environment

A 1and?2 B 1only C 2and3 D 3only

2  Which cell is most flaccid?

A

— =
=

3 Which molecule is made from glucose?

A amylase
B fat

C glycogen
D

protein

4  Which statement explains why enzyme activity stops at high temperatures?
A The enzyme’s active site changes shape so the product cannot fit.
B The enzyme’s active site changes shape so the substrate cannot fit.

C The molecules are moving more quickly and so enzyme and substrate are less likely
to collide.

D The molecules are moving more slowly and so enzyme and substrate are more likely
to collide.
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5 Which graph shows the effect of increasing light intensity on the rate of photosynthesis?

A B
A A
rate of rate of
photosynthesis photosynthesis
light intensity light intensity
C D
A A
rate of rate of
photosynthesis / photosynthesis
light intensity light intensity

6 Some partially permeable tubing contains a mixture of starch and amylase. The tubing is placed
in a beaker of pure water at 37 °C.

3 (

ure water N
gt 37°C \\ /mixture of starch
- and amylase
partially — |
permeable
tubing

After 30 minutes, the contents of the tubing and the beaker both contain reducing sugar.

Which statement explains these observations?

A The starch has been physically broken down into insoluble glucose.
B The starch has been physically broken down into soluble glucose.

C The starch has been chemically broken down into insoluble glucose.
D

The starch has been chemically broken down into soluble glucose.
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7  The light micrograph shows a cross-section through part of a leaf.

What is the name and contents of structure Y?

A phloem containing sucrose
B phloem containing water

C xylem containing sucrose
D

xylem containing water

8 Which statement about capillaries is correct?

A They connect arteries to the heart.

B The walls are one cell thick to give a short diffusion distance.
C They have muscles to push blood towards the heart.
D

They have valves to prevent the backflow of blood.

9 Which statement describes why antibodies are specific?

A Antibodies have a part that is a complementary shape to the antigen.
B Antibodies have an active site that is the same shape as the antigen.
C Antigens have an active site that fits the shape of the antibody.
D

Antigens and antibodies are the same shape.
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10 The diagram shows how pollen grains are produced.

Mature pollen grains contain two haploid nuclei.
diploid
nucIeuS\Q

@ P
haploid
nucleus@ \j

separation of pollen gralns

@@@@

dentical, \@ YSIE)

haploid nuclei

Which row identifies the types of cell division shown at stages P and Q?

P Q
A | meiosis meiosis
B | meiosis mitosis
C | mitosis meiosis
D | mitosis mitosis

11 Which statement explains why the overuse of antibiotics increases the risk of resistant
bacteria developing?

A Bacteria are more likely to become immune to antibiotics if antibiotics are used more often.
B Non-resistant bacteria are more likely to reproduce when antibiotics are used more often.

C Increased use of antibiotics causes bacteria to develop a mutation for resistance.
D

Increased use of antibiotics kills non-resistant bacteria, reducing competition for resources
for resistant bacteria.
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12 Some students investigate the carbon cycle using a sealed bottle garden. The bottle garden
contains a meter to measure carbon dioxide gas.

soil containing—__|

carbon dioxide
meter

decomposers

aquatic pIant\ Y .

5

plants —

Y 3

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

Xy

S

@)

| __-gauze

water and
small animals

After two weeks, the carbon dioxide concentration in the bottle garden increases.

What causes this increase in carbon dioxide concentration?

A

1 decomposition

2 photosynthesis

3 respiration

1and 2

B 1and3
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13 The photograph shows an endangered animal called a Sunda pangolin.

Which row shows methods to help conserve the Sunda pangolin?

captive breeding education of protecting the
programmes people habitat
A v v v
B v v X
Cc v X v
D X v v

14 Which elements react to form an ionic compound?

A

B
o
D

carbon and hydrogen
fluorine and potassium
chlorine and hydrogen

hydrogen and nitrogen

15 Which statement explains why diamonds are used to make cutting tools?

A Diamond is a giant covalent structure.
B Diamond is a pure substance made only from carbon atoms.
C The carbon atoms in diamond are arranged in layers.
D The carbon atoms in diamond are held together by strong covalent bonds.
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16 Which sample of gas contains the most molecules?
A 2g of hydrogen, H,
B 48g of oxygen, O,
C 5649 of nitrogen, N,
D 649 of sulfur dioxide, SO,

17 Aqueous copper(Il) sulfate is electrolysed using graphite electrodes.

What is the ionic half-equation for the reaction that takes place at the cathode?
A 2H%(aq) + 2e- — H(g)
B 40H7(aq) —» O(g) + 2H,O(l) + 4e”
C Cu(s) » Cu*(aq) + 2e”
D Cu®*(aq) + 2e” — Cu(s)
18 Which statement describes the effect of a catalyst on an energy change shown in the reaction
pathway diagram?

A

products

energy

reactants

progress of reaction

A catalyst decreases the energy change labelled 1.
A catalyst increases the energy change labelled 2.

A catalyst decreases the energy change labelled 3.

O 0 W >

A catalyst increases the energy change labelled 4.

19 Which process is a physical change?

A Molecules of a single substance join together to make new molecules.
B Monomer molecules form a polymer.

C Molecules of a substance separate from each other.

D

Solid calcium carbonate decomposes to give carbon dioxide gas.
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20 When 50 cm? of dilute hydrochloric acid and excess solid sodium carbonate are mixed, they react
to form carbon dioxide gas.

The gas is collected in a gas syringe as shown.

conical flask

gas syringe

dilute hydrochloric acid and
sodium carbonate mixture

The experiment is repeated using 25 cm® of the same concentration of dilute hydrochloric acid.

Which statement about the second experiment compared to the first experiment is correct?

A

B
Cc
D

It has the same initial rate of reaction and produces a lower volume of gas.

It has the same initial rate of reaction and produces the same volume of gas.

It has a lower initial rate of reaction and produces a lower volume of gas.

It has a lower initial rate of reaction and produces the same volume of gas.

21 Which statement about methods involved in preparing and purifying salts is correct?

A

B
o
D

Crystals of a pure salt are formed when a hot saturated solution of the salt is cooled.

Fractional distillation is used to separate different salts from a mixture of salts.

Hydrated copper(Il) sulfate is prepared by heating aqueous copper(Il) sulfate to dryness.

Pure copper(II) chloride is formed by reacting copper(Il) oxide with excess dilute

hydrochloric acid.

22 Which row shows how the properties of the elements in Group | of the Periodic Table change

going down the group?

melting point density
A | decrease decrease
B | decrease increase
C | increase decrease
D | increase increase
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23 Which statement about the halogens is correct?

A

B
Cc
D

Chlorine is produced when aqueous iodine is added to aqueous sodium chloride.

lodine is produced when aqueous bromine is added to aqueous sodium iodide.

The halogens become more reactive down the group.

The halogens are coloured solid elements.

24 Hematite contains an oxide of iron.

Hematite is added to a blast furnace.

Which change happens in the blast furnace?

A

B
o
D

25 Which row shows a chemical test for the presence of water?

FeO is reduced to Fe.
FeO is reduced to Fe,0s.
Fe,O; is reduced to Fe.

Fe,O; is reduced to FeO.

substance

colour change

O o0 W »

anhydrous cobalt(II) chloride
anhydrous cobalt(II) chloride

anhydrous copper(Il) sulfate

anhydrous copper(Il) sulfate

pink to blue
white to blue
pink to blue

white to blue

26 What are the products of the complete combustion of ethanol?

A
B
Cc
D

carbon dioxide + carbon monoxide + water

carbon dioxide + hydrogen
carbon dioxide + water

carbon monoxide + water
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27 Paper chromatography is used to separate mixtures of soluble coloured substances using a
suitable solvent.

The diagram shows the results of paper chromatography of five substances U, V, W, X and Y.

0 0

Which statement is correct?

O O W

All five substances are mixtures.

There are four pure substances.

W and Y are the same substance.

W is a mixture of U and Y.
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28 Which speed—time graph shows the motion of an object in free fall with no air resistance?

A B
A A
speed speed
0 0 > 0 5 >
time time
C D
A A
speed speed
0 > 0 >
0 . 0 .
time time

29 The volume of an irregularly shaped piece of copper is measured using a measuring cylinder
and water.

The diagrams show the readings on the measuring cylinder.

T

The density of copper is 8.9g/cm?.

What is the mass of the piece of copper?

A 1.35g B 1.80g C 107g D 142g
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30 The load—extension graph for a spring is shown.

The unstretched length of the spring is 4.0 cm.

4

AN

AN

load/N 2

AN

0 2 4 6 8 10

extension/cm

When an object is suspended from the spring, the length of the spring is 9.0cm.
What is the weight of the object?

A 16N B 20N C 36N D 10N

31 Force F acts on area A and exerts pressure p.

Which pressure is exerted by a force 2.0F that acts on an area 0.50A?

A 0.50p B p C 20p D 4.0p

32 A fixed mass of gas in a container is at constant temperature.
The gas is compressed into a smaller volume. This causes the pressure of the gas to change.

Which statement explains why the pressure of the gas changes?

A The gas particles collide with the walls of the container at higher speed.
B The gas particles collide with the walls of the container at lower speed.

C The gas particles collide with the walls of the container less frequently.
D

The gas particles collide with the walls of the container more frequently.
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33 Thermal energy is transferred through a solid metal by conduction.

Which row describes how the atoms and delocalised electrons in a solid metal behave during
this process?

atoms

delocalised electrons

o O w >

move throughout the metal
move throughout the metal
vibrate about fixed positions

vibrate about fixed positions

move throughout the metal
vibrate about fixed positions
move throughout the metal

vibrate about fixed positions

34 A wave passes from medium 1 into medium 2. The diagram shows the change in direction of
the wave.

original
wave direction

medium 1

N

medium 2

new
wave direction

Which row describes what happens to the frequency and the wavelength of the wave as it passes
from medium 1 into medium 27?

frequency wavelength
A | decreases decreases
B | decreases increases
C | nochange decreases
D | nochange increases

© Cambridge University Press & Assessment 2026

PapaCambridge -

papacambridge.com

0654/22/M/J/26

0654/22 Question Paper June 2026



35 The diagram shows a water wave diffracted through a gap in a barrier.

The wavelength of the wave is 4 and the width of the gap is w.

A

T

15

-

Which row shows values of 1 and w that produce the greatest diffraction?

S
Jat—p

Alem wi/cm
A 1.0 2.0
B 1.0 4.0
Cc 2.0 2.0
D 20 4.0

36 A glass block is surrounded by a vacuum. A ray of light strikes the inside of the glass block. The
ray of light is totally reflected back into the block.

vacuum

glass

ray of light

Which statement explains why this happens?

A Angle his greater than the critical angle.
B Angle iis greater than the critical angle.
C Light cannot travel through a vacuum.
D The ray of light is travelling along the normal.
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37 The diagram shows an unmagnetised iron bar placed in the magnetic field of a

permanent magnet.

permanent magnet

N

S

16

iron bar

Which diagram shows what happens to the iron bar?

38 The diagram shows a step-down transformer.

permanent magnet

N S

permanent magnet

N S

permanent magnet

N S

permanent magnet

N S

iron bar
-~ N
attraction

iron bar
D S
attraction

iron bar
— ™ S
repulsion

iron bar
—N
repulsion

Which part of the transformer is the secondary coil?

A

~
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39 A gamma source in a school laboratory is stored in a box with a lid.

Which feature of the box is needed for the safe storage of the gamma source?
A The box is earthed.

B The box is lined with lead.

C The box is made of copper.
D

The lid is made of wood.

40 Which object that orbits the Sun is a minor planet?

A Mercury
B Neptune
C Pluto
D Uranus
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