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For
Examiner’s

Use1	 Fig. 1.1 shows the structures of atoms of aluminium and element X.  Element X 
is unreactive.
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Fig. 1.1

(a)   (i)	 Identify element X.

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

(ii)	 State the period number of aluminium and element X.

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

(iii)	By referring to the structure, explain why element X is unreactive.

............................................................................................................

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

(b)	 Aluminium reacts with chlorine to form aluminium chloride. 
(i)	 Write a balanced chemical equation for this reaction.

............................................................................................................ 	 [2]

(ii)	 Describe how the chloride ion is formed from chlorine atom.

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

(c)	 Describe a test for aluminium ions.

Test............................................................................................................

Result.........................................................................................................

................................................................................................................... 	 [3]

[9]
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2	 Two students have flu symptoms and take medicine to relieve the symptoms.  
Student A swallows a pill with water and student B uses an effervescent tablet 
that is to be dissolved in water.  Each medicine has three active ingredients.  The 
table in Fig. 2.1 shows the content of these ingredients in the two medicines.

active ingredients mass of active 
ingredients in the pill/mg

mass of active 
ingredients in the 

effervescent tablet/mg
asprin/mg 226.8 453.6
paracetamol/mg 162.0 324.0
caffeine/mg 32.4 64.8

Fig. 2.1

(a)	 State the number of pills student A should take to have the same effect 	
as one effervescent tablet.

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

(b)	 Student B dissolves the tablet in water and observed that the glass feels 
cold to touch.

		  State the type of reaction that took place.

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

(c)	 In another occasion, student B dissolved the tablet in warm water.

		  With reference to collision theory, state and explain the effect this has on		
	 the time it takes the tablet to dissolve.

...................................................................................................................

...................................................................................................................

...................................................................................................................

...................................................................................................................

...................................................................................................................

................................................................................................................... 	 [3]

[5]
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Use3	 Excess sodium carbonate reacts with aqueous nitric acid to form sodium 
nitrate, water and carbon dioxide.  The equation of the reaction is shown.

Na2CO3 + 2HNO3    2NaNO3 + H2O + CO2 

(a)	 State why excess sodium carbonate is used in the experiment.

...................................................................................................................

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

(b)	 Sodium nitrate salt produced in the reaction is in aqueous solution.
(i)	 Give the name of the anion of the sodium nitrate salt.

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

(ii)	 Describe how dry crystals of sodium nitrate can be obtained from 	
the mixture.

............................................................................................................

............................................................................................................

............................................................................................................

............................................................................................................

............................................................................................................

............................................................................................................ 	 [3]

(c)	 In the reaction, a volume of 6 000 cm3 of carbon dioxide gas was produced.

(i)     Convert 6 000 cm3 to dm3 .................................................................. 	 [1]

(ii)	 Calculate the number of moles in 6 000 cm3 of carbon dioxide gas 	
at room temperature and pressure.

No. mol ........................................ 	 [2]

(iii)	Calculate the number of moles of nitric acid reacted in the reaction.

No. mol ........................................ 	 [2]

(iv)	Calculate the mass of sodium carbonate reacted in the reaction.

Mass .......................................... g	 [2]

[12]
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4	 Zinc, iron and lead are metals found in ores.  They can be extracted using 
different methods and have different uses.
(a)	 State the name of an ore of lead.

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

(b)	 State, with a reason, the method of extraction of iron from its ore.

Method.......................................................................................................

Reason......................................................................................................

...................................................................................................................

................................................................................................................... 	 [2]

(c)	 Zinc is used to galvanise iron to prevent rusting.
(i)	 Describe how galvanising prevents iron from rusting.

............................................................................................................

............................................................................................................

............................................................................................................

............................................................................................................ 	 [2]

(ii)	 State two other methods of rust prevention. 

1..........................................................................................................

2.......................................................................................................... 	 [2]

(iii)	Zinc is also used in making alloys.

			   Explain how alloying affects the electrical conductivity of zinc.

............................................................................................................

............................................................................................................

............................................................................................................

............................................................................................................ 	 [2]

[9]
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Use5	 Fig. 5.1 shows functional groups of different homologous series.
(a)	 Use Fig. 5.1 to match the molecules on the left with their functional groups 

on the right.  

		  The first one has been done for you.

ethene

propanoic acid

ethylethanoate

methanol

C
O

C
O H

O H

C C

O

O

Fig. 5.1
[3]

(b)	 Propane is found in the same homologous series as ethane.  

		  Draw the molecular structure of the propane molecule.	

[2]
(c)	 Ethane undergoes a chemical reaction to form a polymer.

(i)	 State the name given to this reaction.

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

(ii)	 Describe how polymers are formed.

............................................................................................................

............................................................................................................ 	 [2]

[8]
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6	 The decomposition of limestone produces lime and carbon dioxide.  Lime is 
used in controlling acidity in the soil.
(a)	 Write the word equation for the decomposition of limestone.

...................................................................................................................

................................................................................................................... 	 [2]

(b)	 Describe two other ways carbon dioxide can be produced.

1.................................................................................................................

...................................................................................................................

2.................................................................................................................

................................................................................................................... 	 [2]

(c)	 Explain the importance of using lime in controlling soil acidity.

...................................................................................................................

...................................................................................................................

...................................................................................................................

................................................................................................................... 	 [2]

(d)	 The fertility of the soil can be improved by adding fertilisers.
(i)	 State the advantage of fertilisers containing potassium.

............................................................................................................

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

(ii)	 Explain the danger of overuse of fertilisers to aquatic life.

............................................................................................................

............................................................................................................

............................................................................................................

............................................................................................................

............................................................................................................

............................................................................................................ 	 [3]

[10]
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For
Examiner’s

Use7	 The table in Fig. 7.1 shows how the speed of a drone changes with time as it 
flies in a straight line between two points.

speed/ m
s 0 20 40 60 80 80 80 100 120 90 60

time/
seconds 0 2 4 6 8 10 12 14 16 18 20

Fig. 7.1
(a)	 Use the table in Fig. 7.1 to describe the motion of the drone from 

(i)	 0 ‒ 8 seconds of the journey.

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

(ii)	 8 ‒ 12 seconds of the journey.

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

(b)	 Calculate the acceleration of the drone in the last 4 seconds.

		  Show your working.

Acceleration ........................ m/s2 	 [3]

(c)	 300 KJ of chemical energy is transferred into other forms of energy as 	
the drone travels the first 8 s.
(i)	 State one form of energy into which the chemical energy is transferred.

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

(ii)	 Convert 300 kilojoules into joules.

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

(iii)	Calculate the power developed by the drone.

			   Show your working.

Power........................................W	 [2]

826195
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(d)	 The total pressure exerted by all four tyres on a car is 2.0×105 Pa.  The 
area of each of the four tyres in contact with the road is 100 cm2.

		  Calculate 

		  (i) the total contact area of the tyres.

Area ....................................... cm2	 [1]

(ii)	 the force exerted by the four tyres of the car on the ground.

Force .........................................N	 [2]

[12]
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Examiner’s

Use8	 Fig. 8.1 shows a solar hot water system.

network of 
water pipes

cold water in 

hot water out

storage 
tank

pump

glass 
cover

blackened layer 
of solar panel

coil of water pipes

Fig. 8.1
(a)	 Name the main method by which heat is transferred from 

(i)	 the sun to the solar panel.

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

(ii)	 the water in the coil to the storage tank.

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

(b)	 With reference to density, explain why hot water leaves the storage tank 
from the top.

...................................................................................................................

...................................................................................................................

...................................................................................................................

................................................................................................................... 	 [2]

(c)	 Use the phrases in the list to complete the sentences.

white          shiny white          matt black          silver

		  The surface which is the

(i)   best absorber of radiation is............................................................... .	 [1]

(ii)  worst emitter of radiation is................................................................ .	 [1]

(iii) best reflector of radiation is................................................................ .	 [1]

[7]
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9	 Fig. 9.1 shows a ray of light from the sun striking a triangular prism.

screen

Fig. 9.1
(a)   (i)	 On Fig. 9.1 draw a normal line where the light ray strikes the prism.	 [1]

(ii)	 Complete the diagram in Fig. 9.1 to show the path of light as it 	
enters and leaves the triangular prism.	 [1]

(b)	 When light rays from the triangular prism hits the screen, a continuous 	
light spectrum is formed.

		  Explain why this spectrum is formed.

...................................................................................................................

...................................................................................................................

...................................................................................................................

................................................................................................................... 	 [2]

826195
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Use(c)	 Fig. 9.2 shows an object placed 5.0 cm from the centre C, of a convex lens 
which has focal length of 3.0 cm as shown in Fig. 9.2.

object

lens

F1 F2

C

Fig. 9.2

On Fig. 9.2 draw

(i)	 two rays from the top of the object to locate the position of the image 
formed.	 [2]

(ii)	 the image and label it I.	 [1]
(d)	 The object is moved and placed 2.0 cm from the centre C, of the lens.

		  State one property of the new image formed.

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

[8]
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10  (a)	 Fig. 10.1 shows an insulated coiled wire (solenoid) connected to a cell.

Fig. 10.1

		  A north pole of a permanent bar magnet is brought closer to the left hand 
side of the solenoid.

		  State and explain the observation made.

Observation...............................................................................................

Explanation................................................................................................

...................................................................................................................

................................................................................................................... 	 [2]

826195
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(b)	 Fig. 10.2 shows a model of an a.c generator.

z

yx

w

SN

axle rotation 
direction

x

R Q

Fig. 10.2

		  The coil of wire labelled w x y z is rotated in the direction shown and 
	 e.m.f. is induced in the coil.

(i)	 On Fig. 10.2 draw arrows to indicate the direction of induced e.m.f. on 
side w-x and side y-z.	 [1]

(ii)	 Explain why the e.m.f. is induced in the coil as the coil rotates between 
the poles of the magnet.

............................................................................................................

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

(iii)	 Identify the components labelled R and Q in Fig. 10.2.

R ........................................................................................................

Q......................................................................................................... 	 [2]

826195
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(c)	 Fig. 10.3 shows a simple transformer.

iron core

24 V
240 V

primary coil
 (3 000 turns)

secondary coil

Fig. 10.3

(i)	 State the purpose of an iron core in a transformer.

............................................................................................................

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

(ii)	 Calculate the number of turns on the secondary coil.

Number of turns ........................... 	 [2]

(iii)	Calculate the current output of the secondary coil when there is a current 
of 0.25 A in the primary coil.

Current ....................................... A	 [2]

[11]
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11	 The list shows the nuclide notation of three radioactive atoms.

		
238
92 J

		
222
90 L

		
239
92 M

	

(a)	 Identify two nuclides which are isotopes of the same element.

1.................................................................................................................

2................................................................................................................. 	 [1]

(b)	 Radioactive atom L is thorium.
(i)	 State the number of protons in a nucleus of thorium.

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

(ii)	 Thorium decays by emitting beta particles.

			   Complete the word equation when thorium decays by emitting  
		  two beta particles.

			   Thorium    ................................  + two beta particles	 [1]

(c)	 A Grade 12 student investigates the radioactivity of material L.
(i)	 Define the term half-life.

............................................................................................................

............................................................................................................ 	 [2]

The student placed a sample of material L a few centimeters from 	
the GM-tube.  	
The table in Fig. 11.1 shows the results obtained every hour for 5 hours.	
The background radiation of 74 Bq was detected.

Time/hour 0 1 2 3 4 5
Activity/Bq 2110 1690 1356 1092 882 715
Correct activities/Bq

Fig. 11.1
(ii)	 Complete the table to show the corrected activities of material L 	

after each hour interval.	 [2]
(iii)	Determine the half-life of material L.

............................................................................................................

............................................................................................................ 	 [2]

[9]
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