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1 The diagram shows a plant cell and an animal cell as seen under a light microscope.

plant cell animal cell

What is structure P and what is one of its functions?

structure P function
A cell membrane controls the entry of substances into the cell
B cell membrane supports the cell
C cell wall controls the entry of substances into the cell
D cell wall supports the cell

2 The diagram represents the enzyme amylase and the products of digestion by amylase.

amylase I:r] X
g

What are products X and Y?

X Y
A amino acid amino acid
B fatty acid glycerol
C glycerol fatty acid
D simple sugar simple sugar

3 Which type of cell needs a supply of magnesium ions to carry out its main function?
A aciliated cell
B palisade mesophyll cell
C ared blood cell
D

a root hair cell
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4 Which process produces food molecules that are small enough to be absorbed?

A

B
C
D

chemical digestion

egestion

ingestion

mechanical digestion

5 Which statement about the structure and function of blood vessels is correct?

A

B
C
D

Arteries have valves and always carry oxygenated blood.

Arteries have a thick muscular wall to maintain a high blood pressure.

Veins have a narrow lumen to allow the blood to flow quickly.

Veins have a thin wall so that they can exchange molecules with tissue cells.

6 Which processes use the energy released by respiration?

diffusion growth osmosis s%?kt\zigis
A v v X X key
B v X X v v =yes
Cc X v X v X =no
D X X v X

7 Molecules from the balanced chemical equation for aerobic respiration are listed.

1 CeHi1206
2 6CO,

3 6H0

4 60,

What represents the correct equation for aerobic respiration using these molecules?

A 1+2->53+14

B 2+3->1+4

C 1+4-52+3

D 3+4->51+2
© UCLES 2024
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8 Which statement about adrenaline is correct?

O O W

It is produced by a gland.
It is transported in the red blood cells.
It only has one target organ.

It reduces the size of the pupils.

9 Auxin stimulates cell elongation.

If a light shines onto a shoot, why does it grow towards the direction of the light?

A

B
C
D

Auxin spreads evenly through the shoot.
Auxin stays in the shoot tip.
More auxin collects on the side of the shoot furthest from the light.

More auxin collects on the side of the shoot nearest the light.

10 Which statement about sexual reproduction is always correct?

A

B
C
D

It involves only one parent.
It involves the fusion of nuclei.
It produces genetically identical offspring.

It takes place only in animals.

11 Which row describes adaptations of a wind-pollinated flower?

O O W >

. gnthers large petals gtigma
inside flower outside flower
v v X
X v v
v X X
X X v
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12 The list shows the adaptive features of some gametes.

1

2
3
4

a flagellum
a jelly coat
a sac of enzymes at one end

a store of energy

Which features are present in a human male gamete?

A 1and3

B 1and4 C 2and3

13 The diagram shows a food web.

python —> eagle

/

rat

frog

/

grasshopper butterfly

[/

corn flowering
plant

lavenders

wolf ~L/
ldragonfly/
‘%

D 2and4

fruit fly

\

mangoes

How many of the food chains in this food web support the wolf?

A 2

14 509 of a liquid alkane at 20°C is left in an open, insulated beaker for 30 minutes.

B 3 Cc 4

D 5

After this time, the mass of the liquid is 42 g and its temperature is 18 °C.

Which statement is correct?

A Some of the liquid evaporates in an exothermic process.

B The evaporation is an endothermic process because covalent bonds in the alkane molecules
are broken.

C The temperature decreases because energy is used to overcome attractive forces between
the liquid molecules.

D There are fewer molecules in the remaining liquid so they move further apart.

© UCLES 2024
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15 What is an example of a physical change?

A
B
C
D

carbon dioxide turning limewater milky

the crystallisation of copper(Il) sulfate from solution

the electrolysis of molten lead(II) bromide

the thermal decomposition of calcium carbonate

16 Which statement defines the nucleon number of an atom?

A

B
C
D

It is the total number of neutrons and protons in the atom.

It is the total number of neutrons and electrons in the atom.

It is the total number of neutrons, protons and electrons in the atom.

It is the total number of neutrons in the atom.

17 The formula of magnesium nitrate is Mg(NO3),.

Which symbols represent the ions in magnesium nitrate?

magnesium nitrate
A Mg* NO;~
B Mg* NOs*
c Mg?* NOs*
D Mg** NO3~

18 Which rows identify the electrode products for the named electrolyte?

A

electrolyte product product
at anode at cathode
1 dilute sulfuric acid oxygen hydrogen
2 dilute sulfuric acid sulfur dioxide hydrogen
3 concentrated aqueous sodium chloride chlorine hydrogen
4 molten lead(II) bromide lead bromine
1and 3 1and 4 C 2and3 D 2and4

© UCLES 2024
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19 Hydrogen reacts with oxygen to produce water as shown.

2H-H + 0=0 —» 2H-O-H
The reaction causes the surroundings to heat up.

Which row identifies the type of reaction and explains why it is endothermic or exothermic?

type of reaction explanation
A endothermic the bonds formed are stronger than the bonds broken
B endothermic the bonds formed are weaker than the bonds broken
C exothermic the bonds formed are stronger than the bonds broken
D exothermic the bonds formed are weaker than the bonds broken

20 An experiment is set up to investigate the rate of reaction between calcium carbonate and dilute

21

hydrochloric acid.

A fixed mass of solid calcium carbonate is placed in a conical flask, and an excess of the acid is
added using a measuring cylinder. Carbon dioxide is produced in the reaction.

Which other pieces of apparatus are used to find the rate of reaction?

1 abalance
2 athermometer

3 astop-watch

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

Which aqueous substances form a white precipitate when they are mixed?
A barium chloride and hydrochloric acid

B barium chloride and nitric acid

C silver nitrate and nitric acid
D

silver nitrate and hydrochloric acid

© UCLES 2024 0653/21/M/J/24 [Turn over
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22 All sodium compounds are soluble. Magnesium hydroxide is insoluble.

An excess of a solid is added to dilute nitric acid, mixed, filtered and then the filtrate is left to
crystallise.

Which solids react with dilute nitric acid and can be used separately to prepare crystals of
magnesium nitrate?

A magnesium hydroxide and sodium carbonate only
B magnesium and magnesium hydroxide only

C magnesium and sodium carbonate only
D

magnesium, magnesium hydroxide and sodium carbonate

23 Astatine is an element near the bottom of Group VIl in the Periodic Table.

Which row shows properties of astatine?

physical state at reacts with

room temperature iodide ions
A gas no
B solid no
C gas yes
D solid yes

24 Which statement about the properties of the elements in Period 3 of the Periodic Table is correct?

A The elements on the left lose electrons more readily.
B The elements on the left are less malleable.

C The elements on the right are metallic.
D

The elements on the right form cations.

25 Iron is extracted from its ore in a blast furnace.
Which statement about this process is correct?

A Carbon dioxide reduces iron(I1I) oxide.

B Iron(Ill) oxide reduces carbon monoxide.
C Carbon oxidises iron(IlI) oxide.
D

Carbon dioxide oxidises carbon.

© UCLES 2024 0653/21/M/J/24
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26 A water supply contains small insoluble impurities. It also contains bacteria.

Which statement describes how the insoluble impurities are removed and how the bacteria are
killed?

A The water supply is filtered.

B The water supply is filtered and treated with chloride ions.
C The water supply is filtered and treated with chlorine.
D

The water supply is treated with chlorine and chloride ions.

27 Which products are obtained by the cracking of larger alkane molecules?

A smaller alkane molecules, smaller alkene molecules and hydrogen
B smaller alkane molecules only

C smaller alkene molecules and hydrogen only

D

smaller alkene molecules only

28 Five identical solid spheres are placed in a measuring cylinder containing a liquid. The diagrams
show the measuring cylinder before and after the spheres are placed inside.

N N
200— 200—
cm® | cm® |
150 150—
100 100—
50 50— sphere

The mass of one sphere is 12g.

What is the density of the material used to make the spheres?

A 0.40g/cm® B 0.50g/cm® C 20g/cm® D 25g/cm®
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29 A book rests on a table.

Which two quantities are needed to calculate the pressure exerted by the book on the table?

A

B
C
D

the density of the book and the volume of the book
the density of the book and the area of contact between the book and the table
the weight of the book and the volume of the book

the weight of the book and the area of contact between the book and the table

30 Which row shows the expressions for the gravitational potential energy (GPE) and the kinetic
energy (KE) of an object?

GPE KE
A mg 1 mv?
h
mg 1 2
B — - (mv)
h 2
mgh 3 mv?
D mgh 1 (mvy?

31 Which row compares the distances between the molecules and the forces between the molecules
in a solid and in a gas?

distances between forces between

the molecules the molecules

A larger in a gas larger in a gas
B larger in a gas larger in a solid
C larger in a solid larger in a gas
D larger in a solid larger in a solid

32 Which statement is correct for evaporation?

A

B
C
D

Evaporation occurs only at the boiling point of the liquid.
Evaporation occurs only at the surface of a liquid.
Evaporation involves a vapour changing into a liquid.

Evaporation increases the temperature of the remaining liquid.

© UCLES 2024 0653/21/M/J/24
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33 A sea wave reaches the shore at a rate of three wavelengths every 60s.

What is the frequency of the wave?

A 0.050Hz B 1.0Hz C 3.0Hz D 20Hz

34 A sound wave moves from a solid into a liquid.
The frequency of the sound does not change.

What happens to the speed and what happens to the wavelength of the sound wave?

speed wavelength
A decreases decreases
B decreases increases
C increases decreases
D increases increases

35 A thin converging lens has a focal length of 5.0 cm.
The lens is placed at different distances from the object.

At which distance does the lens act as a magnifying glass?

A 15cm B 10cm C 6.0cm D 3.0cm

36 A plastic rod becomes negatively charged when rubbed with a cloth.
The cloth becomes positively charged.

Which statement describes the charging process?

A The rod and the cloth both gain electrons.

B The rod and the cloth both lose electrons.

C The rod gains electrons and the cloth loses electrons.
D

The rod loses electrons and the cloth gains electrons.

37 Which list contains a material that prevents electrical charge from flowing through it?
A aluminium, copper, mercury
B brass, nickel, steel
C (glass, gold, zinc
D

silver, iron, lead
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38 Which expression is equal to current?

A charge x time

charge

time
C resistance x potential difference (p.d.)

resistance
potential difference (p.d.)

39 The diagrams show four circuits, each containing an ammeter and two lamps of different
resistances.

Which circuit shows an ammeter with a reading equal to the current in each lamp?

A B Cc D

® O

X X

40 There is a current of 20mA in an electrical component when there is a potential difference (p.d.)
of 10V across it.

QX
Q ez:«

How much energy is transferred by the component in 30 minutes?

A 6.0J B 360J C 6000J D 360000J

© UCLES 2024 0653/21/M/J/24
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1 The diagram shows a typical plant cell.

Which part of the cell controls the movement of materials into and out of the cell?

29 Q) .

0

D\_g g
o | 0
Q o

2 Molecules can move from one area to another by diffusion.

Which statement applies to diffusion?

A A partially permeable membrane is needed for diffusion to happen.
B Diffusion can only happen when a substance is in solution in water.
C Molecules can only enter or leave living cells by diffusion.
D

Molecules move by diffusion down a concentration gradient.

3 Biological catalysts speed up reactions.
What is another name for biological catalysts?

A antibodies
B enzymes

C fatty acids
D

hormones

4 Which row is correct for photosynthesis in a leaf?

cells where
substrates products .
photosynthesis occurs
A CeH1206 + 60, 6H,O + 6CO, palisade mesophyll
B CsH1205 + 60, 6H,O + 6CO, upper epidermis
C 6H,O + 6CO, CeH1206 + 60, palisade mesophyll
D 6H,O + 6CO, CeH1205 + 60, upper epidermis

© UCLES 2024 0653/22/M/J/24



5 Which type of molecule is starch?
A carbohydrate
B fat
C protein
D

vitamin

6 Chemical digestion starts in the mouth and continues throughout the length of the alimentary
canal.

What is a sequence of three organs in the alimentary canal where chemical digestion occurs?
A oesophagus — gall bladder — liver

B oesophagus — stomach — small intestine

C small intestine — gall bladder — large intestine

D

small intestine — stomach — oesophagus

7 How are mineral ions transported around the human body?
A attached to antibodies
B attached to haemoglobin
C dissolved in blood plasma
D

inside blood platelets

8 Which row correctly lists the features of a gas exchange surface in animals?

large thin good good
surface blood ventilation
surface . :

area supply with air
A v v X X key
B v X v X v/ = present
C X v v X X = absent
D v v v v
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9 When the hormone adrenaline is released in humans it causes changes
pupil size.

What are the correct changes?

breathing rate pupil size
A decreases decreases
B decreases increases
C increases decreases
D increases increases

10 The table shows some possible tropic responses in a plant.

in breathing rate and

direction of growth response to
part of plant . light (from
gravity one direction)
1 root away towards
2 root towards away
3 shoot away towards
4 shoot towards away

What are the correct tropic responses for gravitropism and phototropism?

A 1and3 B

1and 4

C 2and3

D 2and4

11 Which row shows the anther and stigma of an insect-pollinated flower?

1

J

2

N

insect-pollinated insect-pollinated
anther stigma
A 1 2
B 1 4
Cc 4 1
D 4 3
© UCLES 2024
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12 What gives the human embryo protection from mechanical shock?
A amniotic fluid

B cervix

C placenta

D

umbilical cord

13 The diagram shows part of the carbon cycle.

carbon dioxide in
the atmosphere

NN

plants
and trees

L

fossil fuels
dead organisms —

animals (e

Which arrows represent decomposition and combustion?

A 1and?2 B 1and4 C 2and3 D 2and4

14 The diagram shows a chromatogram of an ink sample after separation by paper chromatography.

solvent front

\\
»— 1 —

/

coloured spots

start line

Which calculation is used to determine the R; value of a coloured spot on the chromatogram?

distance travelled by the solvent from the start line
distance travelled by the spot from the start line

distance travelled by the spot from the start line
distance travelled by the solvent from the start line

distance from the bottom of the chromatography paper to the spot
distance from the bottom to the top of the chromatography paper

distance from the bottom to the top of the chromatography paper
distance from the bottom of the chromatography paper to the spot
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15 White solid X is formed when magnesium reacts with oxygen.

What is X?

A acompound
B a mixture
C analloy
D

an element

16 Which statement describes the formation of ions when two different atoms combine?

A The two atoms share a pair of electrons.
B Both atoms lose electrons.

C Both atoms gain electrons.
D

One atom gains electrons and one loses electrons.

17 A solution of barium chloride reacts with dilute sulfuric acid to form a precipitate.
What is the ionic equation for this reaction?
A Ba*(aq) + SO, (aq) —» BaSO.(aq)
B Ba*(aq) + SO, (aq) — BaSO4(s)
C BaCly(s) + H,SO4(aq) — BaSO4(aq) + 2HCI(aq)
D Ba®(aq) + 2Cl(aq) + 2H'(aq) + SO,*(aq) — BaSO4(s) + 2HCI(aq)

18 Dilute sulfuric acid is electrolysed using platinum electrodes.
Which statements about this electrolysis are correct?

1 Water is broken down to give hydrogen and oxygen.

2 Water is covalent but the solution conducts electricity because it contains equal
concentrations of H ions and OH™ ions.

3 The equation for the reaction at the anode is 4O0H™ — 2H,0 + O, + 4e".

4  The equation for the reaction at the cathode is 2H" — H, + 2e".

A 1and3 B 1and4 C 2and3 D 2and4

© UCLES 2024 0653/22/M/J/24
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19 Which row about an endothermic reaction is correct?

temperature change
energy . . .
in the reaction mixture
A given out decreases
B taken in increases
C given out increases
D taken in decreases

20 Hydrogen peroxide decomposes to form water and oxygen.

Which changes in temperature and in concentration both reduce the rate of this reaction?

temperature of concentration of
hydrogen peroxide | hydrogen peroxide

O O W >

decrease decrease
decrease increase
increase decrease
increase increase

21 Which equation represents a redox reaction?

A

B
C
D

AgNO; + NaCl —» NaNO; + AgCl
CaCO; —» CaO + CO,

CH; + 20, —» CO, + 2H,0

HCI + NaOH — NaCl + H,O

22 Copper sulfate is a soluble salt which is prepared by reacting insoluble copper oxide with dilute
sulfuric acid.

Which statement about the preparation of copper sulfate crystals is not correct?

A

B
C
D

After the reaction, the mixture is filtered and copper sulfate solution is collected.
Excess copper oxide is used to ensure that all the acid is used up.
The final solution is heated so that all the water boils off.

The mixture of copper oxide and dilute sulfuric acid is heated to speed up the reaction.

© UCLES 2024 0653/22/M/J/24 [Turn over
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23 Magnesium carbonate reacts with dilute sulfuric acid.
A gas is produced.

What is the test for this gas?

A It bleaches damp litmus paper.
B It ‘pops’ with a lighted splint.

C lItrelights a glowing splint.
D

It turns limewater milky.

24 Which diagram represents the particles in an alloy?

25 What causes an enhanced greenhouse effect?
A decreased concentration of methane in the atmosphere
B decreased concentration of nitrogen in the atmosphere
C increased concentration of carbon dioxide in the atmosphere
D

increased concentration of oxygen in the atmosphere

26 Which statement about alkenes is correct?
A They are saturated hydrocarbons.
B They have the general formula C,Hzn+s.
C They have similar chemical properties.
D

They are all gases at room temperature.

27 A hydrocarbon with the formula CgHyg is cracked to form one molecule of ethene and two other
hydrocarbon molecules.

What are the two other molecules?
A CsHipand CsHg

B CsHgand CsHs

C C4Hsand CsHe

D C;Hisand H,

© UCLES 2024 0653/22/M/J/24



28 Two identical solid objects X and Y are placed on a bench.

A

How do the forces and the pressures on the bench due to X and Y compare?

9

forces pressures
A different different
B different equal
C equal different
D equal equal

29 An object has mass and is in a gravitational field.

Which property does the object possess because it is in a gravitational field?

A density

B resistance

C volume

D weight

30 A spring obeys Hooke’s law.

In which unit is its spring constant measured?

A m/N

© UCLES 2024
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31 A block has a mass of 5.0 kg.

A student pushes the block 5.0 m up a slope. The gravitational field strength is 10 N/kg.

5.0m \

How much gravitational potential energy does the block gain?

A 25J B 150J C 200J D 250J

32 An automatic coffee maker has a power rating of 900 W and takes 3.0 minutes to make a cup of
coffee.

How much energy is transferred by the coffee maker when it makes a cup of coffee?

A 50J B 300J C 2700J D 162000J

33 In which list are all the energy resources renewable?

A geothermal, hydroelectric, nuclear
B geothermal, tides, hydroelectric

C tides, nuclear, coal
D

solar, wind, coal

34 A student cooks a potato over a fire. The student holds the potato using a metal rod.

metal rod

Which transfer of thermal energy is caused mainly by radiation?
A from the fire to the air above the fire

B from the fire to the student’s face

C from the inside of the potato to the student’s hand

D

from the outside of the potato to the inside of the potato

© UCLES 2024 0653/22/M/J/24



35 A student uses a thin converging lens of focal length 5.0 cm as a magnifying glass.

11

What is a possible position of the object?

A

B
C
D

4.0cm from the lens, on the same side of the lens as the student
4.0cm from the lens, on the side of the lens away from the student
6.0cm from the lens, on the same side of the lens as the student

6.0cm from the lens, on the side of the lens away from the student

36 What is not able to transmit sound waves?

A

B
C
D

37 There is a potential difference (p.d.) of 6.0 V across a resistor of resistance 1.5kQ.

agas
a liquid
a solid

a vacuum

How much charge passes through the resistor in 5.0 minutes?

A

1.2C B 20C C 30C D 1200C

38 Wire X and wire Y are made from the same material. Each wire has a circular cross-section.

The resistance of wire X is R, its length is [ and its diameter is d.

The length of wire Y is 2l and its diameter is 2d.

What is the resistance of wire Y?

A

R B R C 4R D 8R

2
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39 The diagram shows three resistors connected to a 12V battery.

The current at two points in the circuit and the potential difference (p.d.) across one resistor are

shown.

Another resistor is labelled R.

12V
3.0A
e L—
3.0V R
|_|
2.0A

What is the current in resistor R and what is the p.d. across resistor R?

current in p.d. across
resistor R resistor R
[A IV
A 1.0 3.0
B 1.0 9.0
C 2.0 3.0
D 2.0 9.0

40 A fault develops in an electric circuit and the current in the circuit becomes too large.

A component in the circuit protects the wires from overheating.

Which component protects the wires?

A ammeter

B fuse

C lamp

D voltmeter
© UCLES 2024
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2
1 ... 1. is the ability to detect and respond to changes in the environment.

Which word completes gap 1?

A Excretion
B Movement
C Sensitivity
D

Reproduction

2 The diagram shows a ciliated cell.

cilia

Which row shows where ciliated cells are found in the human gas exchange system and their
correct function?

location of ciliated cells function of ciliated cells

. move mucus move mucus

bronchi trachea

away from lungs towards lungs
A v v v X
B v v X v
C v X v X
D X v X v

© UCLES 2024 0653/23/M/J/24
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3 A plant cell was placed in a solution with a lower water potential than the cell.

Which diagram represents the movement of water during the process of osmosis?

key

—p = |ess water
movement

—- = Ol Water
movement

4 Which small molecules are used to make proteins?
A amino acids
B fatty acids
C glucose
D

glycerol

5 Which substances are used and produced during photosynthesis?

substances used substances produced
A carbon dioxide and glucose oxygen and water
B carbon dioxide and water glucose and oxygen
C glucose and oxygen carbon dioxide and water
D oxygen and water carbon dioxide and glucose

© UCLES 2024 0653/23/M/J/24 [Turn over
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6 Which process is defined as the taking of substances, for example food and drink, into the body
through the mouth?

A absorption
B digestion
C egestion
D

ingestion

7  Which changes will increase transpiration rate?

humidity temperature
A decrease decrease
B decrease increase
C increase decrease
D increase increase

8 A diagram of the human heart is shown.

S\

valves valves

muscle

Which row describes the function of the valves and the action of the muscles when blood is
pumped out of the heart?

valves muscles
A allow blood to flow in both directions contract
B allow blood to flow in both directions relax
C allow blood to flow in one direction only contract
D allow blood to flow in one direction only relax

© UCLES 2024 0653/23/M/J/24



9 Why do cells respire?

A to produce oxygen

to produce water

B
C torelease energy
D

to use glucose

10 A light shines onto a shoot from one side.

Which row explains why the shoot bends towards the light?

more auxin on the
side of the shoot

more cell elongation
on the side of the shoot

o o w >»

furthest from the light
furthest from the light
nearest to the light

nearest to the light

furthest from the light
nearest to the light

furthest from the light

nearest to the light

11 Which combination of features describes pollen grains from a wind-pollinated flower?

A large and spiky

small and light

B
C spiky and sticky
D

sticky and smooth

12 Which type of blood cell is affected by the human immunodeficiency virus (HIV) and which effect
does the virus have on those cells?

type of blood cell effect on the blood cell
A red prevents them carrying oxygen
B red reduces antibody production
C white prevents them carrying oxygen
D white reduces antibody production
© UCLES 2024 0653/23/M/J/24
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6
13 Some effects that may happen in an ecosystem are listed.

1 decrease in atmospheric carbon dioxide
2 increase in atmospheric carbon dioxide
3 build up of soil
4  loss of soil

Which effects can be caused by deforestation?

A 1and3 B 1and4 C 2and3 D 2and4

14 Which term describes ammonia, NH3?

A atom

B molecule
C element
D ion

15 A mixture of salt water and sand is filtered.

Which statement is correct?

A The salt and the sand are trapped by the filter paper.

B The salt is dissolved in the water and passes through the filter paper.
C The sand is insoluble in water and passes through the filter paper.
D

The sand is trapped by the filter paper and pure water is obtained.

16 Copper sulfate crystals dissolve in water.

Which word describes the role of the water?

A filtrate
B solute
C solution
D solvent

17 Which statement about covalent compounds is correct?

A They are formed between a metal and a non-metal.

B They are formed when atoms gain or lose electrons.
C They are formed when atoms share pairs of electrons.
D

They conduct electricity when they are molten.

© UCLES 2024 0653/23/M/J/24
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18 Magnesium reacts with dilute hydrochloric acid forming magnesium chloride and hydrogen.
Which equation is correct for this reaction?
A Mg + 2HCI - MgCl + H;
B Mg + 2HCI —» MgCl, + H;
C Mg + HCl - MgCIl + H
D 2Mg + 2HC! —» MgCl, + H;

19 Concentrated aqueous sodium chloride is electrolysed using platinum electrodes.
Which statements are correct?

1 The equation for the reaction at the cathode is Na*(aq) + e- — Na(s).

2  The equation for the reaction at the anode is 2Ci (aq) — Clx(g) + 2e.
3 At the positive electrode, hydroxide ions from water form oxygen.
4

At the negative electrode, hydrogen ions from water form hydrogen.

A 1and?2 B 1and3 C 2and4 D 3and4

20 The energy level diagram for an endothermic reaction is shown.

A

energy

Y

progress of reaction

Which statement about this reaction is correct?

A The activation energy is the minimum energy to react.

B The energy required to break bonds is less than the energy released on making new bonds.
C The activation energy is less than the energy change for the reaction.
D

The final products have less energy than the reactants.

© UCLES 2024 0653/23/M/J/24 [Turn over
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21 Magnesium is reacted with dilute hydrochloric acid.
The volume of gas produced is measured for 6 minutes.

The graph obtained from the results is shown.

volume of
gas/cm?®

N W A~ 00 OO N

time/min

Which part of the graph shows the greatest rate of reaction?
A between 0 and 1 minute

B Dbetween 2 and 4 minutes

C Dbetween 4 and 5 minutes
D

between 5 and 6 minutes

22 Magnesium sulfate is a soluble salt which is prepared by reacting magnesium with dilute
sulfuric acid.

Which row shows the first two steps in the preparation of pure magnesium sulfate?

step 1 step 2

A react excess dilute
sulfuric acid with magnesium

heat to evaporate
unreacted acid

filter to remove
the excess acid

B react excess dilute
sulfuric acid with magnesium

react dilute sulfuric acid
with excess magnesium

react dilute sulfuric acid
with excess magnesium

filter to remove the
unreacted magnesium

heat to evaporate
some of the water

© UCLES 2024
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23 What is the test for nitrate ions?

A

add aqueous sodium hydroxide, then aluminum foil, and warm, test any gas formed with
damp red litmus paper

acidify, then add aqueous barium chloride
acidify, then add aqueous silver nitrate

add dilute hydrochloric acid, test any gas produced with limewater

24 Which equation represents a displacement reaction of the elements in Group VIl of the Periodic
Table?

A

B
C
D

Br, + 2NaCl — 2NaBr + Cl,
Cl, + 2Nal —» 2NaCl + I
I, + 2NaCl —» 2Nal + Cl;
I, + 2NaBr —» 2Nal + Br,

25 Which statement about the reactivity of metals is correct?

A
B

Sodium is very reactive because its atoms attract electrons very strongly.

Aluminium is more reactive than magnesium because aluminium forms 3+ ions but
magnesium forms 2+ ions.

Calcium is a reactive metal because it forms very strong covalent bonds with other elements.

Copper is less reactive than magnesium because magnesium has a greater tendency to form
positive ions.

26 Which substance reduces iron(III) oxide in the blast furnace?

A

B
C
D

carbon dioxide
carbon monoxide
limestone (calcium carbonate)

oxygen

27 Which statements describe the molecules within a single fraction obtained from petroleum?

A

1 They are unsaturated hydrocarbons.

2 They have very different numbers of carbon atoms.
3  They have similar boiling points.
4

They react with other chemicals in a similar way.

1and 2 B 1and3 C 2and4 D 3and4
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28 The distance—time graph is for a student walking across a park.

50
distance/m 40
30
20
10
0
0 5 10 15 20
time/s
What is the student’s average speed walking across the park?
A 20m/s B 25m/s C 3.0m/s D 40m/s
29 The gravitational field strength is T0N/kg.
What is the mass of an object that has a weight of 5.0 N?
A 0.50kg B 2.0kg C 5.0kg D 50kg

30 A wire is stretched by a force. A force—extension graph is produced.

What is the significance of the extension at the limit of proportionality on the graph?
A ltis the maximum extension before the wire breaks.

B Itis the maximum extension for which Hooke’s law is obeyed.

C Itis the minimum extension before the wire breaks.
D

It is the minimum extension for which Hooke’s law is obeyed.

© UCLES 2024 0653/23/M/J/24
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31 A worker exerts a horizontal force on a trolley.

The trolley moves in a straight line along a horizontal surface.

The worker pushes the trolley forwards for 5.0m and then pulls it backwards for 2.0m.
The worker exerts a force of 200N when pushing and when pulling.

How much work does the worker do on the trolley?

A 400J B 600J C 1000J D 1400J

32 A stone of mass 0.30kg is thrown upwards with an initial speed of 12m/s.
The speed of the stone decreases as the stone rises.

By how much does the kinetic energy decrease when the stone reaches 4.0m/s?

A 24J B 96J c 19J D 38J

33 Which statement describes one way in which solids conduct thermal energy?

A Electrons are tightly packed so that vibrations pass from one electron to the next.

B Molecules are tightly packed so that vibrations pass from one molecule to the next.
C Solids contain free molecules that are able to move through the solid.
D

Solids contain molecules that are arranged in a regular structure so that thermal energy can
pass through the spaces between them.
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34 The diagram shows two identical thermometers, initially at the same temperature, placed in bright
sunshine.

The bulb of thermometer P is painted black.

The bulb of thermometer Q is painted white.

rays from
the Sun
thermometer P l l l thermometer Q
( (ﬁ{ )
black white

The readings on the thermometers increase by different amounts.

How are the thermometer readings different and why?

A The reading on P is greater than on Q because black surfaces are good absorbers of
radiation.

The reading on P is greater than on Q because black surfaces are poor emitters of radiation.
The reading on P is smaller than on Q because black surfaces are good emitters of radiation.

D The reading on P is smaller than on Q because black surfaces are poor absorbers of
radiation.

35 A converging lens is used as a magnifying glass.

Where is the image formed and what is the nature of the image?

position of image nature
A on the opposite side of the lens from the object real
B on the opposite side of the lens from the object virtual
C on the same side of the lens as the object real
D on the same side of the lens as the object virtual
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36 A telescope in the vacuum of space has an infrared detector, an ultraviolet detector and a visible
light detector.

An explosion on the surface of the Sun emits infrared, ultraviolet and visible light at the same
time.

Which detector is the first to detect radiation from the explosion?

A the infrared detector

B the ultraviolet detector
C the visible light detector
D

all three detect radiation at the same time

37 Two sounds with equal frequencies are produced by a loudspeaker.
The first sound has a large amplitude.
The second sound has a smaller amplitude.

How do the two sounds compare?

A The second sound is higher pitched.
B The second sound is lower pitched.

C The second sound is louder.
D

The second sound is quieter.

38 A series circuit consists of a variable resistor and a power supply that supplies a variable
electromotive force (e.m.f.).

Both the resistance of the variable resistor and the e.m.f. of the power supply are changed.

Which two changes together must cause the current in the circuit to decrease?

resistance of e.m.f. of
variable resistor power supply
A decreases decreases
B decreases increases
C increases decreases
D increases increases

39 A car has two lamps connected in parallel to a 12V battery. Each lamp has a resistance of 2.5 Q).

What is the total current in the circuit when the lamps are switched on?

A 24A B 4.8A C 9.6A D 15A
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40 What is the relationship between energy E transferred in a component, current I through it,
potential difference (p.d.) V across it, and time t?

A =1t B E=IVt c =YL p g=Yt
% t I
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