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A student uses a stopwatch to time a runner running around a circular track. The runner runs two
laps (twice around the track).

The diagrams show the readings on the stopwatch when the runner starts running, at the end of
the first lap, and at the end of the second lap.

reading when
runner starts

reading at end
of first lap

reading at end
of second lap

What is the time taken for the runner to run the second lap?

A Omin50s B 1min10s C 1min13s D 2min03s

A student measures the velocity of a trolley travelling in a straight line. At one instant, the velocity
of the trolley is 1.0m/s and 2.0s later the velocity is 4.0m/s.
What is the acceleration of the trolley?

C 25m/s? D 5.0m/s?

A 15m/s? B 2.0m/s?

A passenger is sitting in an aeroplane which takes off and climbs to 10000m in a certain time.

During this time what happens to the mass and to the weight of the passenger?

mass weight
A decreases decreases
B increases increases
C unchanged decreases
D unchanged increases

4  What are the conditions for equilibrium?

resultant force resultant turning
acting effect acting
A no no
B no yes
C yes no
D yes yes
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5 To prevent a cement mixer sinking into soft ground, the mixer is placed on a large flat board.

cement mixer

soft ground

Why does this prevent the mixer sinking?

A The large area decreases the pressure on the ground.
B The large area increases the pressure on the ground.
C The large area decreases the weight on the ground.
D

The large area increases the weight on the ground.
6 Abungee jumper has jumped from a bridge and falls with increasing speed before the cord begins
to extend.
What is the principal energy transfer taking place during this period?

A Kkinetic store to gravitational potential store
B kinetic store to internal store

C gravitational potential store to kinetic store
D

gravitational potential store to internal store

7 A man weighs 600N. He runs up a staircase of total height 4.0m in 3.0s.
How much power is needed to do this?

A 450W B 800W C 2400w D 7200W
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8 A quantity of gas is trapped in a container by a frictionless piston.

The temperature of the gas is raised.

Which statement is correct?

A The gas expands.
The molecules get larger.

The piston remains in the same place.

O O W

The speed of the molecules decreases.

9 The dipper in a ripple tank vibrates at a frequency of 4.0Hz and the resulting wave pattern is
photographed.

The distance between the two crests shown is 20cm.

20cm

What is the speed of the wave?

A 40cm/s B 5.0cm/s C 16cm/s D 20cm/s

10 Which group contains only transverse waves?

A infrared waves, light waves, sound waves
B infrared waves, light waves, ultraviolet waves
C infrared waves, ultraviolet waves, sound waves

D light waves, sound waves, ultraviolet waves
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11 Aradio wave has a wavelength of 1500 m and travels with a speed of 3.0 x 108m/s.
What is the radio wave’s frequency?

A 5.0x10%Hz
B 4.5x10°Hz
C 2.0x10°Hz
D 2.0x10%°Hz

12 A hospital needs to sterilise medical equipment.
Which electromagnetic waves could be used?

A infrared

B microwaves
C radio waves
D

ultraviolet

13 The current in an electric heater is 10A. It is switched on for 5 minutes.
How much charge flows through the heater?

A 05C B 2C C 50C D 3000C

14 A circuit contains two resistors connected in parallel with a battery.

—— b

XR
P

~ |

Q

Which of the following statements about the currents at P, Q and R is correct?

A The current at P is the greatest.
The current at Q is the greatest.

The current at R is the greatest.

O O

The current is the same at points P, Q and R.
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15 The diagram shows a circuit.

<A 0.5A

R 1Q

— -

The ammeter has negligible resistance.

What is the resistance of the resistor R?
A 050 B 1.5Q C 5Q D 6Q
16 An electric heater is rated at 3kW. The consumer is charged 20 cents per kWh of energy
transferred electrically from the mains supply.
What is the cost of using the heater for 5 hours?

A 12 cents B 60 cents C 100 cents D 300 cents

17 Many electrical appliances have metal cases.

To prevent the case from becoming ‘live’, with the possibility of an electric shock, the earth wire of
the electric cable is attached to the case.

How does the earth wire prevent an electric shock?

A It allows a current to flow to earth, so that the appliance continues working.
B It allows a large current to flow to earth, blowing the fuse.

C It prevents the fuse from blowing.
D

It reduces the current to a safe level.
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18 Four plotting compasses are placed in the magnetic field of two identical bar magnets as shown in
the diagram.

Which compass is shown pointing in the wrong direction?

A

y ] &)
C

19 Two parallel vertical wires P and Q are a small distance apart in air. There is a downwards electric
current in both wires. A force acts on Q owing to the current in P. This force is perpendicular to the
wire Q.

What is the direction of the force on Q7

20 The half-life of the nuclide radium-225 is 15 days.
A pure sample of this nuclide has a mass of 16g.
How long will it be before the mass of radium-225 in the sample is 2.0g?

A

B
C
D

45 days
60 days
105 days
120 days
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21 Which apparatus would be most suitable to measure accurately the volume of acid needed to
neutralise 25.0cm?® of an alkali? The apparatus are not drawn to scale.

> U=
|

22 Which diagram shows the structure of a gLi atom?

A B key
p = proton
n = neutron
e = electron
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23 The elements X and Y form the compound X,Y.

What is the electronic configuration of the atoms X and Y?

electronic configuration

atom of X atom of Y
A 2,1 2,7
B 2,2 2,7
Cc 2,1 2,6
D 2,2 2,6

24 The diagram shows the arrangement of electrons in a molecule of compound YZ,,.

)

® outerelectron of aY atom
x outer electron of a Z atom

What are elements Y and Z?

Y Z
calcium chlorine
carbon oxygen

oxygen hydrogen

O O W >

sulfur chlorine

25 Brass is an alloy of copper and zinc.
Which statement is correct?

A Brass can be represented by a chemical formula.

B Brassis formed by a chemical reaction between copper and zinc.
C Brass will react completely with dilute hydrochloric acid.
D

The zinc in brass will react with dilute hydrochloric acid.
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26 The equation represents the reaction between dilute nitric acid and copper.
xCu + yHNO, — xCu(NO,), + 4H,0 + 2NO

What are the values of x and y?

A x=1y=4
B x=1,y=8
C x=3,y=4
D x=3,y=8

27 Calcium reacts with dilute hydrochloric acid.
Ca + 2HCI — CaCl, + H,
What volume of 1.0 mol/dm?® hydrochloric acid is required to react completely with 5g of calcium?

A 0.125dm° B 0.250dm® C 05dm® D 10dm®

28 An aqueous solution of the organic compound methylamine has a pH greater than 7.
Which statement about methylamine is correct?

A It neutralises an aqueous solution of sodium hydroxide.

B It reacts with copper(II) carbonate to give carbon dioxide.
C It reacts with hydrochloric acid to form a salt.
D

It turns Universal Indicator red.

29 Which pair of substances reacts to form a salt and water only?

A aqueous sodium chloride and silver nitrate solution

B aqueous sodium hydroxide and dilute hydrochloric acid
C aqueous sodium carbonate and dilute sulfuric acid
D

zinc and dilute hydrochloric acid
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30 A student adds aqueous sodium hydroxide and aqueous ammonia separately to solutions of four
different metal compounds.

Which solution contains Zn?* ions?

solution | add a few drops add excess add a few drops add excess
of NaOH(aq) NaOH(aq) of NH,(aq) NH,(aq)

A ppt ppt dissolves ppt ppt dissolves

B ppt ppt dissolves ppt ppt remains
C ppt ppt remains no ppt no ppt
D no ppt no ppt no ppt no ppt

31 Which reaction is not a redox reaction?

A CH,(g) + 20,(g) - CO,(g) + 2H,0(g)

O O W

Cu®**(aq) + Zn(s) - Cu(s) + Zn?**(aq)
CuO(s) + H,S0,(aq) — CuSO,(aq) + H,O()
Zn(s) + H,SO,(aq) — ZnSO,(aq) + H,(9)

32 Many properties of an element and its compounds can be predicted from the position of the

element in the Periodic Table.

What property could not be predicted in this way?

A the acidic or basic nature of its oxide

B the formula of its oxide

C the number of isotopes it has

D its metallic or non-metallic properties

© UCLES & MOE 2022

5086/01/SP/24

[Turn over



12
33 Elements X and Y are in Group 17 of the Periodic Table.
X is a liquid at room temperature. Y is a solid at room temperature.
1  Atoms of Y have more protons than atoms of X.
2 Molecules of Y have more atoms than molecules of X.
3 Y displaces X from aqueous solutions of X~ ions.

Which statements are correct?

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

34 Metal M is extracted from its oxide by heating the oxide with carbon.

Iron reacts slowly with steam, and metal M reacts very slowly with steam. Sodium reacts vigorously
with cold water.

What is the order of reactivity of the above metals and copper?

least reactive » most reactive
A sodium metal M iron copper
B sodium iron metal M copper
C copper iron metal M sodium
D copper metal M iron sodium

© UCLES & MOE 2022 5086/01/SP/24



13

35 Ammonium nitrate dissolving in water is endothermic.

When ammonium nitrate is added to water and the solution formed is allowed to stand for several

minutes, the temperature changes.

Which graph shows how the temperature changes?

A
A
temperature /\ temperature
time -
C
A
temperature temperature

time

A

key

time
--- room temperature

time
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36 Two experiments are carried out using the apparatus shown.

cotton wool

conical flask

marble chips— hydrochloric acid

balance

In experiment 1, dilute hydrochloric acid is used.
In experiment 2, concentrated hydrochloric acid is used.

In both experiments, all the marble chips react completely and all the other conditions are kept the
same.

Which diagram shows the results obtained?

A A A B key
experiment 1
- — — experiment 2
balance balance
reading reading
time - time -
A c A D
balance balance
reading reading

time time
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37 The structure shows a monomer.

H\ /H
AN
CH, Cl

Which structure shows a part of the polymer chain formed from three molecules of the monomer?

H H H H H H H H H H H H
RN 0 S S S S S S
iy Gy &1 €1 oy G, by &1 Syt G, &
Ct H CIl H CI H H CI H CI H Ci
P 0 S S SO S S S S S
i, Gy G, G, i, G S

38 When ethanol is left standing in the air for some time, it becomes acidic.

Which equation represents this change?

A CH,CH,
B CH,CH,
C CH,CH,
D

OH + CO — CH,CH,CO,H
OH + O, — CH,COH + H,0
OH + 30, —» 2CO, + 3H,0

2CH,CH,OH + O, — 2CH,CO,H + 2H,

39 Which statements about alkanes are correct?

1 They undergo addition reactions with chlorine.

2  The viscosity increases as the relative molecular mass increases.

3  They form carbon monoxide when they burn in a limited supply of oxygen.

4  They are unsaturated hydrocarbons.

1and 3
1and 4
2and 3

o o w >

2and 4
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40 Which statements about air pollutants are correct?
1 Carbon monoxide is responsible for the production of ‘acid rain’.
2  Oxides of nitrogen are present in car exhausts.

3 Nitrogen dioxide forms acid rain which can corrode buildings.

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

Colours of Some Common Metal Hydroxides

aluminium hydroxide white
calcium hydroxide white
copper(Il) hydroxide light blue
iron(II) hydroxide green
iron(III) hydroxide red-brown
zinc hydroxide white
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