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2

1 Osmosis can be defined as the net movement of ...... 1. molecules from a region of ...... 2.
water potential to a region of ...... 3...... water potential, through a partially permeable membrane.

Which words complete gaps 1, 2 and 37

1 2 3
A sugar higher lower
B sugar lower higher
C water lower higher
D water higher lower

2 The diagrams show four root hair cells.
Each cell is surrounded by soil with the same volume of water present.

Which root hair cell absorbs water the most rapidly?

= e

soil temperature 10°C soil temperature 10°C
C D
soil temperature 20°C soil temperature 20°C

3 Which statement explains how an increase in pH affects enzyme activity?

A The active site changes shape.

B The substrate is denatured.

C There is anincrease in the kinetic energy.
D

The number of collisions increases.

© UCLES 2025 0653/21/M/J/25
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4 What is the balanced equation for photosynthesis?
A CO; + HO —» C¢H206 + O,
B CO; + 6H,0 — 6CsH1,06 + Oy
C 6CO, + 6H,O0 —» CgH1,06 + 60,
D 6CO, + 12H,0 — 6CgH12,06 + 60,

5 The diagram shows a transverse section through a leaf.

rlayer 3

rlayer 4

Which layers have cells that can produce oxygen in the presence of light?
A 1,2, 3and4

B 1,2and3only

C 2and3only

D 3and4only

6 What is the purpose of physical digestion?
A break down food into smaller pieces
B break down insoluble food into soluble molecules
C change food so that it can be absorbed into the blood

D digestinsoluble food molecules using enzymes
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7 The diagram shows the human alimentary canal and other organs.

4

Which label shows where glycerol is absorbed?

8 Which row describes aerobic respiration?

>

nutrient molecules
broken down

produces water

releases energy

v

O o0 W »

v
v
X

< xS S

<N xS

key
v =true

X = false

9  Which row about the anther and stigma of a wind-pollinated flower is correct?

anther stigma stigma

position position description
A inside flower inside flower smooth
B outside flower outside flower feathery
C | outside flower inside flower smooth
D inside flower outside flower feathery
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10 Which row shows the effect of deforestation on oxygen and carbon dioxide concentrations in the

atmosphere?
oxygen carbon dioxide
concentration concentration
A decreases increases
B decreases no change
C increases decreases
D no change increases

11 Which term describes an area that contains all the organisms and their environment interacting
together?

A community
B ecosystem
C food chain
D

food web

12 Which row shows how active immunity is gained?

from antibodies after an
supplied in by vaccination infection by
an injection a pathogen
A v X X key
B X v X v =yes
C X v v X=n0
D v X v

13 Which statements about antibiotics are correct?

1 An antibiotic is a drug.
2 Antibiotics Kill bacteria and viruses.

3 MRSA is a type of bacteria resistant to antibiotics.

A 1and?2 B 1and3 C 2and3 D 3only
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14 Which diagram represents a mixture of elements?

B K o Qo0 @O
%383& O:ioo“ *b.g Q;Ooob
E XK %.‘oooo ?83 e O

15 A neutral atom of chlorine contains 17 electrons and 18 neutrons.

What is the atomic number and what is the mass number of this atom?

mass number

atomic number
A 17
B 17
Cc 18
D 18

35
52
35
52

16 The elements in Period 2 and Period 3 of the Periodic Table are shown.

Period 2

Period 3

Li

Be

B

C N O

Ne

Na

Mg

Al

Si P S

Cl

Ar

Which statement about atoms of these elements is correct?

A Beryllium and boron have the same number of outer-shell electrons.

Boron and aluminium both have three electron shells.

B
C Oxygen and sulfur have the same number of neutrons.
D

Phosphorus has eight more protons than nitrogen.

17 Which statement describes the formation of ions?

A Metal atoms gain electrons to form cations and non-metal atoms lose electrons to form

anions.

B Metal atoms gain electrons to form anions and non-metal atoms lose electrons to form

cations.

C Metal atoms lose electrons to form cations and non-metal atoms gain electrons to form

anions.

D Metal atoms lose electrons to form anions and non-metal atoms gain electrons to form

cations.

© UCLES 2025
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18 The formula of sodium phosphate is Na;PO,4. The formula of calcium nitrate is Ca(NO3),.

Which row shows the formula for calcium phosphate and the formula for sodium nitrate?

calcium phosphate sodium nitrate
A Cay(PO,); NaNO;
B Ca,(PO,); Na(NO3),
Cc Ca3(POy), NaNO;
D Ca3(PO,), Na(NO3),

19 Which row shows what forms at the electrodes during electrolysis of an aqueous compound?

anode cathode
A metal non-metal
B non-metal metal
C hydrogen metal
D hydrogen oxygen

20 The reaction pathway diagrams for reaction X and for reaction Y are shown.

reaction X reaction Y

energy energy

progress of reaction progress of reaction

Which statement about the reactions is correct?

A Reaction X has a greater activation energy than reaction Y.

B Reaction X is endothermic and reaction Y is exothermic.

C The overall energy change in reaction X is much greater than in reaction Y.
D

The temperature increases during reaction X and decreases during reaction Y.
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21 Which statement about catalysts is correct?

A Catalysts decrease the rate of reaction.

B Catalysts increase the concentration of reactants.
C Catalysts are unchanged at the end of a reaction.
D

The mass of catalyst decreases during a reaction.

22 Which processes involve a chemical change?

1 cracking of an alkane
2 polymerisation of ethene

3 corrosion of iron

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

23 A chromatogram of dyes X, Y and Z is shown.

3 solvent front
7 0
61 0
5+ 0
distance from
baseline/cm 1 O
3 ]
) 0
. 0
1 ]
baseline
0 o ® °
X Y V4

Which statement about the chromatogram is correct?

A Dye Y has the spot with the lowest R; value.

B Every dye is a mixture of colours.

C Thedyes X, Y and Z do not contain the same colour.
D

The spot in dye X has an R value of 4.

© UCLES 2025 0653/21/M/J/25



9
24 An excess of an insoluble metal carbonate is mixed with an acid.
A salt is produced.

Which row shows steps to obtain a pure salt from the reaction mixture?

step 1 step 2

A distil the mixture collect and dry the
solid left behind

B distil the mixture condense the gas and
collect the liquid formed

C filter the mixture collect and dry the
solid from the filter paper

D filter the mixture crystallise the liquid
obtained from the filtration

25 Which type of reaction occurs when alkenes react with bromine?

A addition

B combustion
C displacement
D

polymerisation

26 Which substances are initially placed in the blast furnace during the production of iron?

1 carbon
2 carbon monoxide

3 hematite

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

27 Which row correctly explains a strategy to reduce the effects of climate change?

strategy explanation
A plant more trees trees use up land for growing crops
B reduce livestock farming livestock produce methane
Cc decrease the use of fossil fuels combustion of fossil fuels produces nitrogen
D increase the use of solar power solar power uses up energy from the Sun
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28 The graph shows how the speed of a car changes with time. The car travels at constant speed,
then accelerates and finally brakes to a stop.

A

speed

0 5 20 30
time/s

The car travels 60 m while it brakes to a stop.

What is the average speed of the car while it brakes?

A 3.0m/s B 40m/s C 6.0m/s D 12m/s

29 The diagrams show all the forces acting on different objects.
The masses of the objects are shown.

Which object has an acceleration of 3.0 m/s??

A B
27kg 3.0kg
3.0N ~— — 12N 4.0N ~— —5.0N
c D
3.0kg 3.0kg
12N <— > 3.0N 7.0N <— > 10N

30 Which row shows what the weight of an object depends on?

mass _gravitational
field strength
A v v key
B v X v = depends on this
C X v X = does not depend on this
D X X

© UCLES 2025 0653/21/M/J/25
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31 The temperature of a gas increases.

Which row is correct for the particles of the gas?

force between average speed
particles of particles
A strong decreases
B strong increases
C very weak decreases
D very weak increases

32 The diagrams show two identical wide beakers and two identical narrow measuring cylinders.

One of the beakers and one of the measuring cylinders contain hot water. The other beaker and
measuring cylinder contain cold water.

From which container does water evaporate at the greatest rate?

hot
water

A

B

wide
beaker

cold
water

hot
water

Cc

measuring
cylinder

cold
water

N

33 Which row shows the main method of thermal conduction in metallic and in non-metallic solids?

metallic solids

non-metallic solids

o O w >

molecular vibrations
molecular vibrations
movement of electrons

movement of electrons

molecular vibrations
movement of electrons
molecular vibrations

movement of electrons
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34 A student moves one end of a long rope up and down through a short distance. A wave travels
along the rope in the direction shown.

moved up and down
a short distance

I ——» wave direction along rope

The student now moves the rope up and down through a larger distance and more times in each
minute.

Which row shows the effects of these changes on the amplitude and the frequency of the wave?

amplitude frequency
A decreases decreases
B decreases increases
C increases decreases
D increases increases

35 The diagram shows a ray of light reflected at a plane mirror, X.
The reflected ray strikes another plane mirror, Y.
Mirror Y is at 90° to mirror X.

mirror Y

/ |
]

mirror X
4

What is the angle of reflection at mirror Y?

A 30° B 60° c 90° D 120°
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36 Sound travels in solids, liquids and gases. The speed of sound is different in each state.

Which row shows the state with the lowest and highest speed?

lowest speed highest speed
A liquid solid
B gas solid
C solid gas
D solid liquid

37 In which unit is charge measured?

A ampere
B coulomb
C volt

D watt

38 There is a current of 2.0 A in a resistor of resistance 7.5Q.

What is the power and energy transferred in the resistor in 5.0s?

power /W energy/J
A 15 3.0
B 15 75
Cc 30 6.0
D 30 150
© UCLES 2025 0653/21/M/J/25
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39 A student determines the resistance of resistor R.

Which circuit is used to obtain the readings needed?

40 What is a possible set of stages in the life cycle of stars?

A

B
Cc
D

protostar — black hole — red supergiant
protostar — interstellar cloud of gas and dust — new stars
supernova — nebula — new stars

supernova — red supergiant — nebula

© UCLES 2025 0653/21/M/J/25
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2

1 Movement is a characteristic of all living organisms.
Which two other characteristics of living organisms provide the energy for movement?

A excretion and nutrition
B growth and sensitivity
C nutrition and respiration
D

respiration and growth

2 Which plant cell structure matches its function?

structure function
A cell membrane provides strength and support
B chloroplast absorbs light energy
C ribosome provides protection
D vacuole site of chemical reactions

3  Which row describes osmosis?

osmosis is the net movement of water molecules
through a partially permeable membrane
from to
A a dilute solution with a concentrated solution with
a higher water potential a lower water potential
B a concentrated solution with a dilute solution with
a higher water potential a lower water potential
C a dilute solution with a concentrated solution with
a lower water potential a higher water potential
D a concentrated solution with a dilute solution with
a lower water potential a higher water potential

© UCLES 2025 0653/22/M/J/25
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4 The table shows the results of tests carried out on different food samples.

food ethanpl . Benedict’s
emulsion biuret test )
sample test solution test
1 X v X
2 v X X
3 X v v
4 v X v

Which food samples contain reducing sugar?

A

1and 2

B 1and3

C 2and4

5 Which statement describes enzyme action in humans?

A

B
C
D

Enzymes become denatured at 0 °C.

key
v = positive result

X = negative result

D 3and4

The activity of enzymes always increases with an increasing temperature.

The enzyme active site and its substrate are the same shape.

There are more-frequent effective collisions when the temperature increases from 20°C to

30°C.

6 Four tubes that contain red hydrogencarbonate indicator are set up as shown. After five hours,
the colour of the hydrogencarbonate indicator is recorded.

aquatic plant—_|

hydrogencarbonate — |

indicator

in light
1

—/

in light

2

Which row shows the colour of the hydrogencarbonate indicator in each tube after five hours?

1 2 3 4
A purple red red red
B purple red yellow red
C red yellow red purple
D yellow red purple red
© UCLES 2025 0653/22/M/J/25
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7 Adiet provides the correct energy requirements for a person but is not balanced.
What are possible effects of this diet?

1 constipation
2  obesity

3 scurvy

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

8 Whatis a function of hydrochloric acid in the stomach?
A to help absorption of all food in the stomach
B to kill microorganisms in the ingested food
C to prevent chemical digestion
D

to prevent the stomach contents being too acidic

9 Which statement explains why root hair cells have a long, thin shape?
A They are squeezed into this shape as they grow between soil particles.
B Itis the most efficient shape for taking up food such as glucose.
C It provides a large surface area for diffusion of water.
D

The narrow diameter allows them to gain carbon dioxide from between soil particles.

10 Which row describes viruses?

are have a contain
pathogens protein coat genetic material
A v v v
B v X X
Cc X v X
D X X v

© UCLES 2025 0653/22/M/J/25



11 The graphs show how the rate and depth of breathing varies when a student does four different

activities.

Which graph shows when the student is most active?

A
A
volume of
air in lungs
0 I |
0 10 20
time/s
C
A
volume of
air in lungs /\/\
0 T 1
0 10 20
time/s

B
A
volume of
air in lungs /\/\/\/\/\/\
0 T 1
0 10 20
time/s
D
A
volume of
air in lungs
0 T 1
0 10 20
time/s

12 Which statement about the use of antibiotics is correct?

A Overuse of antibiotics causes the development of bacteria such as MRSA.

Antibiotics are prescribed for infections caused by viruses and bacteria.

B
C Antibiotics increase reproduction of non-resistant bacteria.
D

Antibiotics only kill resistant bacteria.

© UCLES 2025
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13 The diagram shows a food web.

eagle

/ locust beetle

tree

grass

Which row states the number of species of each category in this food web?

number of primgry number of seconfjary number of tertigry
consumer species consumer species consumer species
A 6 1 1
B 5 2 1
Cc 5 2 2
D 3 4 3

© UCLES 2025 0653/22/M/J/25
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14 The table describes three changes of state, W, X and Y.

g?i[ﬁg particle arrangement F::g[iiglr? energy
w further apart and random faster increases
X closer together and random slower decreases
Y closer together and regular vibration decreases

Which statement about the changes of state is correct?
A W is melting and Y is condensing.

B Xis evaporating and W is condensing.

C Yisfreezing and W is evaporating.
D

W is melting and X is freezing.

15 Which statement describes a substance that contains covalent bonds?

A ltis a coloured compound that contains a transition element.
B Itis a good conductor of electricity when molten.

C ltis a compound formed from two non-metallic elements.

D

It can be broken down by the passage of an electric current.

16 Which dot-and-cross diagram represents the arrangement of outer-shell electrons in a molecule

of nitrogen?
A B
Cc D

© UCLES 2025 0653/22/M/J/25 [Turn over
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A

B
C
D

18
A

B
C
D

19
A
B
C
D

20

8

Which statement explains why a reaction is exothermic?

More thermal energy is absorbed by breaking bonds than is released by making bonds.
More thermal energy is absorbed by making bonds than is released by breaking bonds.
More thermal energy is released by breaking bonds than is absorbed by making bonds.

More thermal energy is released by making bonds than is absorbed by breaking bonds.

Which statement explains why the rate of a reaction is greater at a higher temperature?

The activation energy is higher.
More colliding particles have the minimum energy to react.
The frequency of collisions between reacting particles decreases.

There are more reacting particles per unit volume.

Which word equation represents the reaction of an acid with a carbonate?

acid + carbonate — salt + carbon dioxide
acid + carbonate — salt + carbon dioxide + water
acid + carbonate — salt + hydrogen + water

acid + carbonate — salt + water

Which row describes the physical state 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
21 Which statement explains why all Group VIII elements are unreactive?
A They all have a complete outer shell of electrons.
B They all have only two electrons in their outer shell.
C They all have eight electrons in their outer shell.
D They all have no electrons in their outer shell.

© UCLES 2025
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22 Which element does not produce a gas when added to dilute hydrochloric acid?
A copper
B iron

C magnesium

D

zinc

23 Which row describes the extraction of iron from its ore?

name of ore method of extraction
A bauxite electrolysis
B bauxite reduction in a blast furnace
C hematite electrolysis
D hematite reduction in a blast furnace

24 Which process is a physical change?

A combustion of solid carbon

B cracking of an alkane to give an alkene
C fractional distillation of petroleum
D

rusting of iron

25 The chromatogram of four different substances is shown.

Which substance has an R; value of 0.67?

solvent front

baseline

X
X
X
T
o
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26 Potassium iodide reacts with lead(Il) nitrate to produce yellow lead(Il) iodide and
potassium nitrate.

2KI(aq) + Pb(NOj).(aq) — Pblx(s) + 2KNOz(aq)

Which row describes this reaction and how to separate lead(Il) iodide from the reaction mixture?

reaction separation
A neutralisation chromatography
B neutralisation filtration
C precipitation chromatography
D precipitation filtration

27 Which row shows an electrolyte and the products of electrolysis for this electrolyte?

electrolyte products
A concentrated aqueous sodium chloride sodium and chlorine
B molten potassium bromide hydrogen and bromine
Cc molten sodium chloride sodium and chlorine
D dilute sulfuric acid hydrogen and sulfur dioxide

28 The diagram shows the horizontal forces acting on a car of mass 1200 kg.

What is the acceleration of the car?

A 0.25m/s? B 0.75m/s? C 1.3m/s? D 4.0m/s?

29 A brick of mass 2.0 kg rests on a platform at a height of 15 m above the ground.
The brick falls to the ground.
The gravitational field strength g is 9.8 N/kg.

What is the speed of the brick as it hits the ground?
A 12m/s B 17m/s C 150m/s D 290m/s

© UCLES 2025 0653/22/M/J/25
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30 Which process is the source of the energy released from the Sun?
A chemical reactions
B geothermal heating
C nuclear fission
D

nuclear fusion

31 What is a property of both solids and liquids?
A They always fill a container.
B They can flow.
C They have a fixed shape.
D

They have a fixed volume.

32 Which material is a good thermal conductor?

A copper
B (glass
C plastic
D wood

33 A room contains cold air.
An electric heater is used to warm the air.

Which statement explains why the warm air rises?

A Air contracts as it is warmed.

B Particles in warm air have less energy than particles in cold air.
C The mass of the air particles decreases as the air is warmed.
D

Warm air is less dense than cold air.

© UCLES 2025 0653/22/M/J/25 [Turn over
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34 A student vibrates the end of a horizontal rope and sends a wave along the rope. The wave is
shown in the diagram.

wave
direction

Which row shows the amplitude of the wave and the wavelength of the wave?

amplitude/cm wavelength/cm
A 5.0 10
B 5.0 20
Cc 10 10
D 10 20

35 Which description of the image of an object in a plane mirror is correct?
A real and smaller than the object
B real and the same size as the object
C virtual and smaller than the object

D virtual and the same size as the object

36 What is the speed of infrared waves in a vacuum?
A 3.0m/s
B 330m/s
C 3.0x10°m/s
D 330x10°m/s

© UCLES 2025 0653/22/M/J/25
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37 Two charged rods, X and Y, are brought, one at a time, close to positively charged rod Z.
Rod Z is repelled by rod X. Rod Z is attracted by rod Y.

Which row shows the charges on rods X and Y?

charge on rod X chargeonrodY
A negative negative
B negative positive
C positive negative
D positive positive

38 There is a current of 2.0 A in a resistor of resistance 2.0 Q).

How much charge flows through the resistor in 4.0 s?

A 050C B 20C C 8.0C D 16C

39 A 400Q resistor and a 100 Q resistor are connected in parallel.

4000

100Q

What is the combined resistance of the two resistors?

A 40Q B 80Q C 250Q D 500G

40 An object orbits a planet. The period of the orbit is 8.0 hours. The speed of the object is 2.0km/s.
What is the radius of the orbit?

A 15x10°m B 92x10°m C 29x10'm D 36x10®m
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1  Which structure is not found in animal cells?

A

B
Cc
D

cell wall
cytoplasm
nucleus

cell membrane

2 Palisade mesophyll cells are specialised cells.

What is the function of these specialised cells?

A
B
C
D

photosynthesis
transport
reproduction

immunity

3 A human egg cell is 0.12mm in diameter.

How is this converted to a measurement in micrometres, um?

A

multiply by 100
multiply by 1000
divide by 100
divide by 1000

4  Which row about osmosis is correct?

molecules details of type of permeable
that move movement membrane
water from a dilute solution partially
to a concentrated solution
water from a concentrated solution fully
to a dilute solution
solute from a dilute solution partially
to a concentrated solution
solute from a concentrated solution fully
to a dilute solution
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5 The graph shows the activity of an enzyme at different temperatures.

3

A Y

enzyme
activity

0 20 40 60
temperature/°C

Which statement about the effect of temperature on the activity of this enzyme is correct?

A At X and Z, the activity of the enzyme is the same because the kinetic energy of the enzymes

is the same.

B At W, the enzyme activity is lower than at X because there are less-frequent effective
collisions between the enzyme and the substrate.

AtY, the enzyme is working at its optimum rate because it has the most kinetic energy.

At Z, the enzyme is completely denatured.

6 An aquatic plant is in a test-tube of water. The test-tube is sealed and placed in the dark.

3 r

//Water

| _aquatic plant

Which changes occur to the concentration of carbon dioxide and oxygen in the water after

two hours?

concentration of concentration of
carbon dioxide oxygen

A decreases decreases

B decreases increases

C increases decreases

D increases increases

© UCLES 2025 0653/23/M/J/25

[Turn over



4
7 A pregnant woman is told she is deficient in iron.

Which food increases the iron content in her diet?

A cheese
B rice

C mik

D red meat

8 Chemical digestion and physical digestion happen in various parts of the alimentary canal and
associated organs.

In which organ do both processes happen?
A liver

B mouth

C oesophagus

D

pancreas

9 Atest-tube is used to model the effect of protease on a protein suspension in the stomach.

| test-tube

_| —protease and
protein suspension

\_/ at37°C
What should be added to the test-tube to provide the optimum conditions for the digestion of
protein?
A amylase

B bacteria
C hydrochloric acid
D

lipase
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10 Water moves through the stomata of leaves during transpiration.

Which row shows the direction of water movement and the form of the water?

direction form
A into the leaf liquid
B into the leaf vapour
C out of the leaf vapour
D out of the leaf liquid

11 The diagrams show cross-sections of two different blood vessels.

P Q

Which type of blood vessel is Q and what is the relative blood pressure in Q compared with P?

relative blood

blood vessel Q )
pressure in Q

A artery higher
B artery lower
C vein higher
D vein lower
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12 Which types of consumer describe the cat in this food web?

A

1 primary consumer
2 secondary consumer

3 tertiary consumer

cat

PN

sh robin
N AN

sparrow slug caterpillar
plant
1,2and 3 B 1only C 2and3only D 3only

13 What is an ecosystem?

A

B
o
D

a network of inter-connected food chains
a specific area in which a plant or an animal lives
all the plants and animals that live within a specific area

the interactions between all living organisms and their environment, in a specific area

14 Which diagram represents molecules of a single compound?

o ° Co o & o P o.qg
T |
I Yo ¢ o8 © © ¢ Oe

15 Which statement about ions is correct?

A

B
C
D

Atoms lose or gain electrons to form ions.
lons are held together by strong attraction between negative ions.
lons form when atoms share electrons.

Metal ions are attracted to each other.
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16 Which formula does not represent an acid?

A H;SO, B HCI C HNO; D NH;

17 Apparatus used to electrolyse molten lead(II) bromide is shown.

d.c. power
supply

Which row identifies P and Q?

P Q
A cathode electrolyte
B anode electrode
Cc anode electrolyte
D cathode electrode

18 The reaction pathway diagram for a reaction is shown.

A
Zheee

roducts
v I AN p

energy

reactants
X

progress of reaction

Which statement about the reaction is correct?

A

B
Cc
D

The activation energy for this reaction is equal to the value of (Z-Y).
The energy released by this reaction is equal to the value of (Y — X).
The energy used to break bonds is more than the energy released in forming bonds.

The overall energy change for this reaction is equal to the value of (Z — X).
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19 Calcium carbonate pieces react with dilute hydrochloric acid.

Which change decreases the rate of the reaction?

A Add a catalyst.

B Decrease the temperature.

C Increase the concentration of hydrochloric acid.
D

Use calcium carbonate powder.

20 Barium sulfate is an insoluble salt.
It is made when aqueous barium chloride reacts with compound W.

Which row identifies compound W and the method used to obtain barium sulfate from the
reaction mixture?

compound W method
A | dilute hydrochloric acid crystallisation
B | dilute hydrochloric acid filtration
C dilute sulfuric acid crystallisation
D dilute sulfuric acid filtration

21 Aqueous chlorine is added to colourless aqueous potassium bromide.

aqueous chlorine—__y

aqueous
/q

1 potassium bromide
—/

Which row describes and explains the observation?

observation explanation
A white precipitate forms solution contains chloride ions
B effervescence bromine gas forms
C orange solution forms solution contains aqueous bromine
D solution remains colourless there is no change

© UCLES 2025 0653/23/M/J/25



22 Which diagram represents the structure of an alloy?

B

23 Which graph explains why scientists are concerned about climate change?

concentration of
carbon dioxide in
the atmosphere

concentration of
carbon dioxide in
the atmosphere

A
!
1
year 2025
C
!
i
year 2025

concentration of
carbon dioxide in
the atmosphere

concentration of
carbon dioxide in
the atmosphere

B
!
!
year 2025
D
!
i
year 2025

24 Methane, ethane and propane are all members of the same homologous series.

Which statement about these compounds is correct?

A They contain double carbon—carbon covalent bonds.

They have different general formulas.

B
C They have the same molecular structure.
D

They react in similar ways.
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25 The diagram shows a chromatogram for a brown ink.

cm
solvent front — 14
blue dye\\@ —12
— 10
yellow dye\\@ —8
— 6
—4
red dye— | 7
@1t 2
baseline 1
/. — 0
brown ink—|

What is the R; value of the blue dye?

A 0.15 B 0.54 C 0385 D 1.18

26 Which row describes the properties of fractions obtained from petroleum, from the bottom of the
fractionating column to the top?

chain lengths boiling points
A decrease decrease
B decrease increase
C increase decrease
D increase increase

27 lIron is extracted from hematite in the blast furnace.

Which row shows the substance that reduces iron(I1I) oxide and the source of this substance in
the blast furnace?

substance source of this substance
A | carbon monoxide complete combustion of carbon-containing fuels
B carbon monoxide reduction of carbon dioxide
Cc carbon dioxide incomplete combustion of carbon-containing fuels
D carbon dioxide oxidation of carbon monoxide
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29

30

11

2

On planet R, there is no atmosphere and the acceleration of free fall g is 4.5m/s".

A rock of mass 2.0kg falls from rest on planet R and hits the ground 4.0 m below.

What is the speed of the rock as it hits the ground?
A 45m/s B 6.0m/s C 18m/s D 36m/s

The diagram shows a speed-time graph for the motion of a car.

A

speed

0 >
0 time

Which statement describes the motion of the car?

A It accelerates and then travels at a constant speed.
B It accelerates and then decelerates.

C Ittravels at a constant speed and then is stationary.
D

It travels at a constant speed and then decelerates.

A boy runs up some stairs to get to the top.

Which two quantities on their own are used to calculate the useful power transferred?

A his weight and the height of the stairs

B his weight and the time he takes to run up the stairs
C the work he does and the height of the stairs
D

the work he does and the time he takes to run up the stairs

© UCLES 2025 0653/23/M/J/25

[Turn over



12

31 The diagram shows equipment used to demonstrate convection in air. Point X is labelled.

burning —_
candle

Which row describes and explains the movement of air at X?

movement of air at X explanation
A downwards air becomes less dense when heated
B downwards air becomes more dense when heated
C upwards air becomes less dense when heated
D upwards air becomes more dense when heated

32 Which states of matter contain particles that are close together?
A solids, liquids and gases
B liquids and gases only
C solids and gases only
D

solids and liquids only

33 Which two factors both increase the rate at which a shallow pool of water evaporates?
A greater surface area and higher temperature
B greater surface area and lower temperature
C smaller surface area and higher temperature
D

smaller surface area and lower temperature
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34 The diagram shows a section of a rope.
Four wave crests pass a point on the rope every second.

Each wave crest travels 80 cm in one second.

wave crest

What is the speed of the wave?

A 40cm/s B 50cm/s C 20cm/s D 80cm/s

35 Which statement about waves is correct?

A In a longitudinal wave, the vibration of the particles is at right angles to the direction of the
wave.

B In a sound wave, the vibration of the particles is parallel to the direction of the wave.
Radio waves are longitudinal waves.

Sound waves are transverse waves.
36 A student measures the time taken for sound to travel a distance of 1.0m in air, in water and
in steel.
The student puts the three materials in order of time taken, from shortest time to longest time.
Which order is correct?

A air — steel - water
B air » water — steel
C steel — water — air
D

water — steel — air
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37 The diagram shows the scale of an analogue voltmeter.

What is the reading on the voltmeter?

A 022V B 024V Cc 027V D 0.36V

38 What is the relationship between the current in a resistor, the potential difference (p.d.) across it
and its resistance?

d.
A current = p—
resistance
.d.)?
B current= L
resistance

C current = resistance x p.d.

resistance
p.d.

D current=

39 The diagram shows two resistors connected to a battery.

2.0A
—0
I
6.0A
e
What is current I?
A 20A B 4.0A C 6.0A D 8.0A

© UCLES 2025 0653/23/M/J/25



15

40 The life cycle of a star depends on whether it has a small mass, a large mass or a very large
mass.

Which stars have a supernova as one of the later stages in their life cycles?
A asmall mass star, a large mass star and a very large mass star

B asmall mass star and a large mass star only

C asmall mass star and a very large mass star only

D

a large mass star and a very large mass star only
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