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1 Which statement explains why oxygen, O,, diffuses faster than ozone, O5?

A Oxygen has a lower molecular mass than ozone.

B Oxygen has a higher molecular mass than ozone.

C The atoms in oxygen have a higher mass than the atoms in ozone.
D

The atoms in oxygen have a lower mass than the atoms in ozone.

2 Mixture X contains two different substances, Y and Z.
Mixture X is separated by paper chromatography.

The resulting chromatogram is shown.

solvent front

S

)

,,,,,,,,,,, O 7
P

Q Oy

v ~ baseline
X

Which formula shows how the R; value of Z is calculated?

A P B Q c Q D

R
Q P R Q
3 Which method is used to separate two liquids that have different boiling points?
A crystallisation
B filtration
C fractional distillation
D

paper chromatography
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4 When sodium reacts with water, hydrogen gas is released and aqueous sodium hydroxide is
formed.

The aqueous sodium hydroxide is a ...... - .

The sodium hydroxide is the ...... 2..... and water is the ...... 3...... .

Which words complete gaps 1, 2 and 3?

1 2 3
A solute solution solvent
B solute solvent solution
C solution solute solvent
D solution solvent solute

5 Which row describes the properties of an ionic compound?

volatility §o|ubi|ity electrical conductivity
in water when molten

A non-volatile insoluble poor

B non-volatile soluble good

C volatile insoluble good

D volatile soluble poor

6 Alum is a compound that contains the ions K*, SO,* and Al** only.

What is the formula of alum?

A KAISO,

B KAI(SO.),

C K,AL(SO.),

D KAISO4

7  What is the concentration of 2 g of sodium hydroxide, NaOH, dissolved in 100 cm® water?

A 0.005mol/dm?®
B 0.05mol/dm?®
C 0.5mol/dm?
D 2mol/dm?®
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8 Which row describes the movement of the cations and what happens to the cations at the
electrode during the electrolysis of molten lead bromide?

movement of cations at the electrode
A towards anode cations gain electrons
B towards anode cations lose electrons
C towards cathode cations gain electrons
D towards cathode cations lose electrons

9 Four statements about the effect of activation energy and the effect of temperature on the rate of
reaction are listed.

1 At higher temperatures, more reactant particles possess the activation energy.
2 Alower activation energy leads to a faster reaction.

3 If the temperature is low and the activation energy is high, the reactant particles
collide more frequently.

4  The activation energy for the reaction decreases with an increase in temperature.

Which statements are correct?

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

10 Aluminium reacts with iron(III) oxide as shown.
2Al + Fe,0O; —» AlO; + 2Fe
Which substance is reduced?

A Al B Fe)0s C ALO; D Fe

11 Which statement about acids is correct?
A They are proton donors in aqueous solution.
B They have pH values greater than 7.
C They react with bases to produce a salt and hydrogen only.
D

They react with carbonates to produce a salt and water only.
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12 The results of tests on an aqueous solution, X, are shown.

reagent result

aqueous sodium hydroxide green precipitate
insoluble in excess

aqueous silver nitrate white precipitate
acidified with dilute nitric acid

What is X?

A

O O W

13 Rubidium is below potassium and above caesium in Group | of the Periodic Table.

iron(II) chloride
iron(Il) sulfate
iron(III) chloride

iron(III) sulfate

Which statement about these elements is correct?

A

B
C
D

Rubidium is more reactive than caesium.
Rubidium, potassium and caesium all form acidic oxides.
Rubidium has a lower melting point than caesium.

Rubidium has a greater density than potassium.

14 Part of the Periodic Table is shown.

The letters are not the symbols of the elements.

Which element forms coloured compounds that can act as catalysts?

© UCLES 2025 0652/21/0/N/25

[Turn over



15 Four different metals W, X, Y and Z are added to solutions of their metal nitrates.

The results are shown.

What is the order of reactivity?

6

solution of metal nitrate

metal added W nitrate | Xnitrate | Y nitrate Z nitrate
W v X X
X X X X
Y v v X
z v v v

least reactive - most reactive
A X W Y z
B X Y W z
Cc z W Y X
D z Y W X

16 Which statement about the extraction of iron in the blast furnace is correct?

17

A

B
C
D

Bauxite is the ore of iron used.

Carbon dioxide breaks down to form carbon and oxygen.

Carbon dioxide reacts with iron oxide to form iron metal.

Carbon reacts with carbon dioxide to produce the reducing agent.

Nitrogen oxides are produced in a car engine.

key
v =reacts

X = no reaction

Which type of reaction catalytically removes nitrogen oxides from the exhaust fumes?

A

B
C
D

combustion
oxidation

reduction

thermal decomposition
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18 Which reaction takes place when calcium oxide is formed from calcium carbonate?
A addition
B combustion
C oxidation
D

thermal decomposition

19 The structures of three hydrocarbons are shown.

H H H H H H H
H—C—C—H (|3=(|) H—C|3—(|3=(|3—H
Lo Yo }
1 2 3
Which hydrocarbons decolourise aqueous bromine?
A 1and?2 B 1only C 2and3 D 2only

20 Which row describes the starting material and conditions used to make ethanol?

starting material conditions
A ethene high temperature, low pressure and a catalyst
B ethene yeast and low temperature
C glucose high temperature, low pressure and a catalyst
D glucose yeast and low temperature
© UCLES 2025 0652/21/0/N/25
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21 A car moves in a straight line.
The graph shows how the distance moved by the car varies with time.
Two distances P and Q, and two times X and Y are labelled.

A

Q ,,,,,,,,,,,,,,,,
distance

\

time
Which expression gives the average speed of the car for the complete journey?
A distance P x time X

distance P
time X

C distance Q xtime Y

distance Q
timeY

22 A plastic cube of side 2.0cm is placed on a balance. The mass of the cube is shown on the
balance.

L |
7

Y

[ 72g)57|\—P%anee

What is the density of the plastic?
A 0.90g/cm® B 1.2g/cm® C 1.8g/cm® D 3.6g/cm’
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23 The diagram shows three people standing on the ground.

The weight W of each person and the area A of contact with the ground for each person is
shown.

W=500N W=600N W=650N
A =300cm? A =300cm? A =280cm?

Each person exerts a pressure on the ground.

What is the order of the pressures, from greatest pressure to smallest pressure?

A 15253 B 2-51-53 C 35152 D 35251

24 A student uses a newton meter to pull a box along a rough horizontal floor with a constant force.
She uses the reading on the newton meter to calculate the work done.

Which other quantity does she need to measure?

A the distance moved by the box
B the final speed of the box

C the mass of the box
D

the time taken for the box to move
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25 The diagram shows a child of mass 40kg on a swing.

At his highest position he is 2.0 m above his lowest position.

In this highest position, the child has stopped moving upwards.
He starts to move downwards and his speed increases.
The gravitational field strength g is 10 N/kg. Air resistance is negligible.

What is the kinetic energy of the child when he reaches his lowest position?

A 20J B 80J C 200J D 800J

26 A fixed mass of gas is cooled at constant pressure.

How do the average speed of the particles and the volume of the gas change?

average speed
. volume of gas
of particles
A decreases decreases
B decreases increases
C increases decreases
D increases increases
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27 The diagram shows a liquid-in-glass thermometer.

tube

Y _10 0 10 20 30 40 50 60 70 80 [ 90 100 110 o
- |IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|)C
AL

Which change to the tube makes the thermometer more sensitive?

A

B
C
D

make the tube longer
make the tube shorter
make the tube thinner

make the tube wider

28 A beaker of water in a laboratory is heated from 0 °C to 100 °C.

Which row states the temperatures at which evaporation and boiling of water occur?

evaporation boiling
A at 100°C only at 100°C only
B at 100 °C only between 0°C and 100°C
C between 0°C and 100°C at 100°C only
D between 0°C and 100°C between 0°C and 100°C

29 The temperature of a small volume of air changes which causes this air to move downwards in a
convection current.

Which statement explains one process that causes this air to move downwards?

A

B
C
D

The air temperature decreases and the density of the air decreases.
The air temperature decreases and the density of the air increases.
The air temperature increases and the density of the air decreases.

The air temperature increases and the density of the air increases.
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30 A ship is at rest on the sea. A wave passes the ship, which causes the ship to move up and
down.

The ship moves from its lowest point to its highest point and then back to its lowest point three
times in one minute. It takes 8.0 s for one wave crest to travel the length of the ship.

The ship has a length of 40 m.

What is the wavelength of the wave passing the ship?

A 13m B 15m C 100m D 110m

31 Aray of light passes from air into a transparent material, as shown.

normal

40°
air
transparent
material

What is the refractive index of the transparent material?

A 0.625 B 0.657 Cc 1.52 D 1.60
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32 A thin converging lens forms a real image of an object. The image is 12.4cm from the lens and

3.1 cm from the nearer principal focus, as shown.

12.4cm

7

principal focus

What is the focal length of the lens?
A 3.1cm B 9.3cm C 124cm

/ ¢\image

D 15.5cm

33 In a vacuum, how do the speed of radio waves and the speed of X-rays compare with the speed

of light ¢?
speed of radio waves speed of X-rays
A equaltoc equaltoc
B equaltoc greater than ¢
C greater than ¢ less than ¢
D less than ¢ greater than ¢

34 An unmagnetised soft-iron bar is kept close to a strong
induced at the left-hand end of the soft-iron bar.

magnet

\

permanent magnet. A temporary N pole is

soft-iron bar

/

The soft-iron bar is continually tapped with a hammer.

What happens to the induced N pole at the left-hand end of the soft-iron bar?

A It gradually becomes a permanent N pole.
B It gradually becomes a permanent S pole.
C It gradually disappears.
D

It stays as a temporary N pole.
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35 Two resistors with resistances 4.0Q and 5.0 Q are connected in parallel.

36

37

The combined resistance of the combination is R.
Which statement about R is correct?

A Rislessthan4.0Q.

B Risequalto4.5Q.

C Risequalto9.0Q.

D Ris greaterthan 9.0Q.

There is a current of 4.0 A in an electric heater.
The heater transfers 24 kJ of energy in a time of 6.0 min.

What is the potential difference (p.d.) across the heater?

A 10V B 17V C 36V

The diagram shows a transformer.

D 270V

O

O

input

(primary coil) ——

O

O]

/soft-iron core

output
(secondary coil)

Why is there an induced electromotive force (e.m.f.) across the secondary coil?

A There is a changing magnetic field in the soft-iron core.

B There is an alternating current in the soft-iron core.
C There is a direct current in the primary coil.
D

There is a steady magnetic field in the soft-iron core.
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38 A beam contains two types of emission, X and Y, from a radioactive source.
The diagram shows the beam passing through the electric field between two charged plates.

Emission X is deflected and emission Y is not deflected.

+ + + |+ + + X
L |
emissions / Y
XandY
L |
What are the emissions X and Y?
X Y
A alpha-particles gamma-rays
B beta-particles gamma-rays
C gamma-rays alpha-particles
D gamma-rays beta-particles

39 A radioactive nucleus emits a beta-particle.

What is the effect of this emission on the number of protons and the number of neutrons in the

nucleus?
number of protons | number of neutrons
A decreases by 2 decreases by 2
B decreases by 2 does not change
C increases by 1 decreases by 1
D increases by 1 does not change
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40 The graph shows the decay curve for a radioactive isotope.

2500

2000

pd

rate of emission

emissions/minute

1500
\\
X\
1000 N
500 ks
0
0 1 2 3 4
time/days
What is the half-life of this isotope?
A 1.0 day B 1.5days C 2.0days D 2.5days
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