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2
1  Afloating platform is made from several large blocks.

(@) One of the blocks is shown in Fig. 1.1.

2.0m
0.3m

1‘.Om\~

Fig. 1.1

(i) Use information from Fig. 1.1 to calculate the volume of the block.

VOIUME = oo m3 [1]
(ii) The mass of the block shown in Fig. 1.1 is 9.0 kg.
Calculate the weight of the block. State the unit.

[gravitational field strength g = 10.0N/kg]

(iii) Calculate the density of the block.

density = ....ccoveeeeeeeeee e kg/m3[2]
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(b) A boat enters the harbour.
It approaches the floating platform and then stops.

A speed time graph is shown for this journey in Fig. 1.2.

8

speed
m/s 4

0 20 40 60 80 100 120
time from entering the harbour/seconds

Fig. 1.2

Use the information in Fig. 1.2 to determine

(i) the speed of the boat when it is travelling at constant speed,

(i) the time taken from when the boat starts slowing down to when it stops.

[Total: 7]
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2 Chilorine is an element in Period 3 of the Periodic Table.

(@) Name the group which contains chlorine.

.............................................................................................................................................. [1]
(b) Name two metals in Period 3.
1 PP
2 ettt e eeeeeeeeeeeeeeetetaaeeeeeeeteeetetaeeeeeeeeeetha e eeeeeeeeeettaeeeeeeeeeetban e e eaeeeeerrrn s
[2]
(c) Name one non-metal in Period 3 that is a solid at room temperature
.............................................................................................................................................. [1]
(d) Name one non-metal in Period 3 that is a gas at room temperature.
.............................................................................................................................................. [1]

(e) (i) Name one element in Period 3 which forms an acidic pollutant when combined with
oxygen and water.

[Total: 7]
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3  Aworker is using a drill on a road surface.

The drill causes sound waves in the ground, as shown in Fig. 3.1.

drill

wavefronts travelling
outwards

Fig. 3.1

(a) Fig. 3.2 shows a diagram of a wave travelling outwards.

A

displacement

0 —
)I \_/ distance from drill

Fig. 3.2
(i) On Fig. 3.2, draw an arrow on the graph to show an amplitude of the wave.
Label this arrow with an A. [1]
(ii) On Fig. 3.2, draw an arrow on the graph to show the wavelength of the wave.
Label this arrow with a W. [1]
(b) The drill makes a loud noise.

(i) State how the sound is produced.

...................................................................................................................................... [1]
(ii) Suggest the range of sound frequencies that humans can hear.

Include the unit in your answer.

................................. (o JUUUUUURUUUUIIN § | o | SO [3]

© UCLES 2018 0652/32/0/N/18



7
(ili) Sound waves cannot travel in a vacuum.

Suggest why.

(c) The drill is connected to an electrical supply using a lead of length 10 m as shown in Fig. 3.3.

The drill motor operates at its normal speed.

drill motor

drill bit lead

Fig. 3.3
(i) The lead is replaced by a lead of length 50m and the drill operates more slowly.

State the effect on the current in the drill motor of using the longer lead.

Explain your answer.

EFfECT i

EXPlANATION .o

...................................................................................................................................... [2]
(ii) The insulation of the lead is damaged.

State one hazard due to damaged insulation.

...................................................................................................................................... [1]

[Total: 10]

© UCLES 2018 0652/32/0/N/18 [Turn over



8

BLANK PAGE

© UCLES 2018 0652/32/0/N/18



9

4  Chlorine forms ionic and covalent compounds.

(@) Complete Table 4.1 which gives information about two compounds of chlorine. 2]
Table 4.1
name of compound type of bonding formula
hydrogen chloride covalent
ionic NaCl

[2]

(c) Draw a dot and cross diagram to show the electron arrangement in a molecule of hydrogen
chloride.

Show the outer electrons only.

[2]

(d) Describe the formation of positive ions and negative ions.
(10 EST1 (A= o] o PSP R PP PPPPPPPPRRPPPR
LT e F= LAY To] o O TPPPRRTT PP
[2]

[Total: 8]
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5 Fig. 5.1is asection through a torch. The torch contains two cells in series, a lamp and component P.

(@ ()

(ii)

© UCLES 2018

L e
3

cells lamp

Fig. 5.1
Component P allows the torch to be turned on and off.

Name component P.

Complete the circuit diagram of the torch shown in Fig. 5.2.

Use the correct symbols. [3]

Fig. 5.2

0652/32/0/N/18



(b) Another torch contains an arrangement with a lens, as shown in Fig. 5.3.

A lamp is placed at point X at a distance Y from the centre of the lens.
Light from the lamp passes through the lens to form a parallel beam.

(i) The rays of light change direction as they enter and leave the lens.

11

Name this process and explain why it occurs.

Fig. 5.3

parallel

NAME Of PIOCESS ...ttt e e e e e e st e e e e e e e e s s bbb et e e e e e e s eanssseeeeeeeeeaanns

EXPlANATION .o

(2]
(i) State the name of
point X,
distance Y. .
(2]
(c) Fig. 5.4 shows the electromagnetic spectrum.
B
|
radio waves micro- A C X-rays gamma
waves rays
Fig. 5.4
Name the regions A and B.
A e B
[2]
[Total: 10]
© UCLES 2018 0652/32/0/N/18 [Turn over
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6 Hydrogen peroxide decomposes to form oxygen and water.

Fig. 6.1 shows the apparatus used to decompose hydrogen peroxide.

bubbles of manganese(IV) oxide
oxygen
050 o
s 290 hydrogen peroxide
Fig. 6.1
(@) Complete Fig. 6.1 to show how the oxygen is collected and its volume measured. [2]

(b) Balance the equation for the decomposition of hydrogen peroxide.
........ H,O, — .....H,0 + O, [1]
(c) The decomposition reaction is very slow without added manganese(IV) oxide.
Manganese(IV) oxide acts as a catalyst and speeds up the reaction.

State one other observation that shows that manganese(IV) oxide is a catalyst in this
reaction.

[Total: 5]
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7 (a) State two properties of a metal.

1 PP TP
2 ettt eeeeeeeeeeeeettaeeeeeeeeteeetteaeeeeeeeeeeetha e eeeeeteeeeat e e eaeeeeeetba e eeeaeeeeeerrnn s
(2]
(b) Copper(II) oxide reacts with sulfuric acid to make a salt.
(i) Name this salt and the other product of the reaction.
7= | PO PPPPPRRR
(o1 T=T gl o] £ o [ ¥ o PSR PP PRSPPI
(2]
(ii) Explain how this reaction shows that copper(II) oxide is basic
...................................................................................................................................... [2]

[Total: 6]
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8 Fig. 8.1 shows a cathode-ray oscilloscope (c.r.0.).

vacuum
initial path of -

the particles

] 1
g#__ screen

/ charged
heater plates
+
Fig. 8.1

(@) The heater emits particles by thermionic emission.

Name the particles emitted.

(b) Particles move from the heater to the screen. They pass between the charged plates.

The initial path of the particles is shown on Fig. 8.1.
On Fig. 8.1, complete the path of a particle until it hits the screen.
(c) The particles are stopped by the screen.
Energy conversions take place.
Complete the diagram in Fig. 8.2 to show
(i) the form of energy of the moving particles before the particles hit the screen,

(ii) the two energy forms of this energy after the particles hit the screen.

.............................. energy
energy
.............................. energy
before hitting screen after hitting screen

Fig. 8.2

© UCLES 2018 0652/32/0/N/18
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[Total: 6]



9

15

Calcium oxide (lime) and calcium hydroxide (slaked lime) are made from calcium carbonate, as
shown in Fig. 9.1.

(@)

(b)

()

(d)

calcium carbonate

stage 1 l heat

calcium oxide

stage 2 l add water

calcium hydroxide

Fig. 9.1

Name a raw material which contains calcium carbonate.

.............................................................................................................................................. [1]
State why farmers add slaked lime to soil.
.............................................................................................................................................. [1]
Stage 1, shown in Fig. 9.1, is an endothermic process.

Describe the meaning of endothermic.
.............................................................................................................................................. [1]

Explain how a reaction can be exothermic even though energy is needed to break chemical
bonds during the reaction.

© UCLES 2018 0652/32/0/N/18 [Turn over



16

(e) Lime mortar is a mixture of slaked lime, sand and water. It is used to build brick walls as
shown in Fig. 9.2.

lime mortar

bricks g

S

Fig. 9.2

The lime mortar becomes hard by reacting with carbon dioxide from the air. This process is
very slow and takes many years to complete.

Suggest why this reaction is very slow.

[Total: 6]
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10 Tritium is a radioactive isotope of hydrogen.
The symbol for tritium is ?H.

(@) (i) Determine the number of protons in a tritium nucleus.

...................................................................................................................................... [1]
(ii) Determine the number of neutrons in a tritium nucleus.
...................................................................................................................................... [1]
(b) Tritium decays by the emission of a beta-particle (_?[3).
Complete the equation to show the radioactive decay of tritium.
30 e
H —— He + _(1)[3 2]
(c) Tritium is used in watches to make them glow in the dark.
The half-life of tritium is about 10 years.
Describe changes to the brightness of the watch over 50 years.
Explain your answer.
.............................................................................................................................................. [2]
(d) Describe how radioactive materials used in schools are stored in a safe way.
.............................................................................................................................................. [1]

[Total: 7]
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18
Ethene, C,H,, forms poly(ethene) by addition polymerisation.

(a) Name the feature of ethene which allows addition polymerisation.

.............................................................................................................................................. [1]
(b) Draw the structure of a repeating monomer unit of poly(ethene).
[2]
(c) Propene also forms a polymer by addition polymerisation.
Suggest the name for this polymer.
.............................................................................................................................................. [1]
(d) (i) Ethene and propene are hydrocarbons.
State what is meant by a hydrocarbon.
...................................................................................................................................... [2]
(ii) State the name and formula of the hydrocarbon which is the main constituent of natural
gas.
= 4SS
10 2 0101 = PP [2]

[Total: 8]
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