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21 Bromine is a liquid at 20 °C.

What is the melting point and boiling point for bromine? 
  

melting point/ °C boiling point/°C
A -22 -3

B -8 -33

C -7 59

D 25 103

 

 

22 A label is missing from a bottle of colourless solution Q.

In order to identify the solution two chemical tests are carried out.

test 1: When magnesium is added to solution Q, bubbles of colourless gas is given 
off which extinguishes a lighted splint with a pop sound. 

test 2: 1 cm3 of nitric acid is added to another sample of Q. The a few drops of silver
nitrate solution is added. A white precipitate is formed.

What is Q?

A calcium hydroxide

B hydrochloric acid

C iron(II) carbonate

D zinc(II) hydroxide

23 An element Y has two isotopes, 238Y and 235Y.

How does 238Y differ from 235Y?

A It has 3 more neutrons and 3 more electrons.

B It has 3 more neutrons.

C It has 3 more protons and 3 more electrons.

D It has 3 more protons.
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24 Substance X contains one of the three substances P, R or S.

           Two chromatograms of the four substances were obtained using different solvents.
           The diagram below shows the results obtained.

                                     solvent 1     solvent 2

What does X contain?

A P only

B R only

C either P or R
D either R or S

25 Which of the following changes will result in the particles moving at a higher speed?

A Br2 Br2 (l)

B I2 2 (s)

C H2O (l 2O (s)

D CO2 2 (g)

solvent front

start line

X XP R S P R S
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26 The diagrams below show atoms of different elements represented by    ,     and     .

Which diagram shows a pure compound and a mixture of elements respectively?

pure compound mixture of elements
A III I

B III II

C IV I

D IV II

27 A newly discovered element, Xylonium (Xy), is placed in Group II of the Periodic Table. 
Which is the correct chemical formula for its sulfate?

A Xy2SO4

B Xy(SO4)2

C Xy2(SO4)2

D XySO4

28 The table below shows the melting point and the electrical conductivity when in molten 
state and in solid state of substances A, B, C and D.

Which substance best represents a compound formed between a metal and non-metal?

melting point
conducts electricity

when in solid state when in molten state
A Low Good Good

B High Poor Good

C Low Poor Poor

D High Poor Poor

I II III IV
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29 Ethane burns completely in oxygen as shown in the equation.

2C2H6 (g) + 7O2 (g) 4CO2 (g) + 6H2O (l)

If 15 cm3 of ethane is burnt in excess oxygen, calculate the volume of the carbon dioxide 
obtained at the end of the reaction, measured at room temperature and pressure.

A 20.0 cm3

B 30.0 cm3

C 40.0 cm3

D 50.0 cm3

30 The reaction between hydrochloric acid and magnesium is shown.

                                     
2HCl l2 + H2

 
Which volume of 1.0 mol/dm3 hydrochloric acid is needed to react completely with 2.4 g of 
magnesium?

A 10 cm3

B 20 cm3   

C 100 cm3     

D 200 cm3

31 The following equation shows the reaction of zinc sulfide forming zinc and sulfur in the 
extraction of zinc from its ore.

ZnS     Zn    +    S

Which statement about this reaction is correct? 

A Zinc gains electrons to form zinc ions.

B Zinc loses electrons to form zinc ions.

C Zinc ions gain electrons to form zinc atoms.

D Zinc ions lose electrons to form zinc atoms.
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32 Which oxide reacts with both acids and alkalis?

A carbon monoxide

B sulfur dioxide

C lead(II) oxide

D calcium oxide

33 Which element can only be extracted by electrolysis?

A lead

B silver

C sodium

D zinc

34 Which process is exothermic?

A burning petrol in a car engine

B cracking of petroleum fractions

C fractional distillation of petroleum

D melting bitumen for roads
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35 The air taken from a newly discovered planet contains the following gases.

gas concentration (%)
carbon dioxide

hydrogen
ammonia
oxygen

20
40
10
30

The apparatus below was set up with a 100 cm3 sample of the air taken from the planet in 
the graduated tube. The volume of the sample was measured at regular time intervals until 
no further change in volume took place. 

What is the volume of gas left in the tube?                             

   A 20 cm3

   B 30 cm3

   C 70 cm3   

   D 80 cm3

                        

36 Substance Y turns a solution of acidified potassium manganate (VII) from purple to 
colourless. 

What must solution Y contain?

A an alkali

B an ammonium salt

C a reducing agent

D an oxidising agent
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37 Some metals will react with the solutions of the salts of another metal. The following ionic 
equations illustrate the reactions of metals copper, iron, zinc and Y.

Cu + Y2+ no reaction

Fe + Cu2+ Fe2+ + Cu

Y + Zn2+ Y2+ + Zn

Zn + Cu2+ Zn2+ + Cu

Zn +  Fe2+ Zn2+ + Fe

Zn + Y2+ no reaction

From the ionic equations, deduce the correct order of reactivity of the metals.

most reactive least reactive

A Cu Fe Zn Y

B Y Fe Zn Cu

C Y Zn Fe Cu

D Zn Y Cu Fe

38 Which compound is unsaturated and reacts with sodium carbonate?

 A B

 

  

 C D
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39 Calcium carbonate is placed in a flask on weighing balance and dilute hydrochloric acid is 

added.  The total mass of the flask and its content is recorded every 200 seconds.

. 

At which time is the reaction the fastest? 

   A 100 s

   B 200 s

   C 400 s   

   D 800 s

40 A mixture of chlorine and excess propane was exposed to bright light. When the light was 
switched on, the mixture in the flask began to bubble, giving off a colourless gas.

What is the colourless gas?

A chlorine B hydrogen

C hydrogen chloride D propane

 
h
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Section A (45 marks)
Answer ALL the questions in the spaces provided in this section.

1 Table 1.1 lists the number of protons, neutrons and electrons in several different particles.

Table 1.1
particle

(not chemical symbols)
number of protons number of neutrons number of electrons

C 1 0 1
D 3 3 2
E 7 7 7
F 8 9 8
G 8 10 8
H 9 10 10

Which of the particles, C, D, E, F, G and H in Table 1.1, fit into each of the following 
descriptions

(a) an atoms with mass number of 18                           ………………………   [1]  

(b) an atom with 5 electrons in its outer shell                                ………………………  [1]

(c) an ion of a metal                                                                       ……………………… [1]

(d) atoms of isotopes of the same element                                    …….. and ………     [1]

(e) a negatively charged ion                                                           …………………….   [1]

[Total: 5]



3

2 Table 2.1 gives the melting points and boiling points of Group I and Group VII elements.

Table 2.1

element melting point/ C boiling point/ C
Group I lithium 180 1330

sodium 97.8 890
potassium 64 774

Group VII chlorine -101 -35
bromine -7 59
iodine 114 184

(a) (i) The trends in melting points and boiling points for elements in Group I differ from 
those in Group VII.
Describe the trend down each group.

……………………………………………………………………………………………

……………………………………………………………………………………………

…………………………………………………………………………………………[2]

(ii) Describe two other trends down Group VII.

……………………………………………………………………………………………

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

(b) (i) All of the elements in Group VII are diatomic.

Explain the meaning of diatomic.

……………………………………………………………………………………………

………………………………………………………………………..……………….[1]
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(ii) Draw a “dot and cross” diagram to show the bonding in a chlorine molecule.

Show the outer electrons only.

[2]

(c) (i) Sodium and chlorine react together to form sodium chloride.

Draw the “dot and cross” diagram to show the bonding in sodium chloride.

[2]
(ii) Explain why sodium chloride can conduct electricity in molten and aqueous 

state but not in solid state.

……………………………………………………………………………………………

……………………………………………………………………………………………

…………………………………………………………………………………………[2]

[Total: 11]
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3 The boxes in Fig 3.1 contain descriptions of five different substances K, L, M, N and O.

Fig 3.1

A solid, K, which melts on 

heating to a yellow liquid that 

cannot be made into a 

simpler substance.

A chemical reaction takes 

places and heat is liberated 

when this white solid, L, is 

formed.

When this blue liquid, M, is 

distilled, a colourless liquid is 

collected.

A white solid, N, that can be 

separated into two different 

substances by adding water 

and filtering.

A colourless substance, O,

with a fixed melting point and 

a fixed boiling point.

Decide whether each substance should be classified as an element, compound, mixture or 
either an element or compound. Show your decision by putting a tick ( ) in one box correct 
box for each substance in Table 3.1.

Table 3.1

substance element compound mixture either an 
element or a 
compound

K

L

M

N

O

[5]
[Total: 5]
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4 Salts can be prepared by using reactions of acids.

(a) The table shows some names and formulae of salts.

Complete the Table 4.1 by filling in the missing information.

Table 4.1

name of salt formula of salt name of acid used 

to make the salt

name of the other 

compound used to 

make the salt

potassium sulfate K2SO4

sodium chloride NaCl hydrochloric acid

magnesium nitrate Mg(NO3)2 nitric acid

copper(II) sulfate sulfuric acid copper(II) oxide

[5]

(b) Write a balanced chemical equation for the reaction between copper(II) oxide and 
sulfuric acid.

………………………………………………………………………………………………[2]

(c) Describe how to obtain pure, dry crystals of copper(II) sulfate from the resulting 
solution in the reaction in (b).

……………………………………………………………………………………..……………

……………………………………………………………………………………..……………

………………………………………………………………………………..…………………

………………………………………………………………………………………………..[2]
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(d) Name two salts that are prepared by precipitation.

…………………………………………….

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

[Total:11]

5 Poisonous oxides of nitrogen and carbon monoxide are released from car exhausts and 
cause major pollution issues. 

(a) State one harmful effect of each pollutant on human health.

(i) oxides of nitrogen

……………………………………………………………………………………………

…………………………………………………………………………………………[1]

(ii) carbon monoxide

……………………………………………………………………………………………

…………………………………………………………………………………………[1]

(b) The harmful gases are converted to less harmful ones before they are released from 
car exhausts as shown in the chemical equation below.

      ………CO  +  …….. NO     ……..CO2 +  …….. N2

(i) Balance the chemical equation above.                                                             [1]

(ii) State which substance is reduced and give the reason for your answer.

substance reduced ……………………………………………………………………

reason…………………………………………………………………………………..

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

[Total: 5]
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6 Fig 6.1 below shows some reactions of an aqueous salt, F.

Fig 6.1

Name the substances F, G, H, J and K.

F: …………………………………

G: …………………………………

H: …………………………………

J: ………………………………….

K: ………………………………….                                                                                      

[5]

[Total: 5]

white precipitate G

left exposed to air

green 
precipitate H

yellow solution 
J

aqueous salt 
F

sodium hydroxide
        solution

red-brown precipitate 
K

sodium hydroxide
        solution

barium nitrate 
solution



9

7 The properties of a substance make it suitable for particular tasks. 
Complete Table 7.1 by naming a suitable substance for each task.

Table 7.1
task substance needed.

repairing road surfaces

lowering the acidity of the soil

making margarine from vegetable oils

[3]

[Total: 3]



10

Section B (20 marks)
Answer any two questions in this section.

8 (a) Explain, including relevant chemical equations, how iron is extracted from its ore in a 

blast furnace.

…………………………………………………………………………………………………..

…………………………………………………………………………………………………..

…………………………………………………………………………………………………..

…………………………………………………………………………………………………..

…………………………………………………………………………………………………..

…………...…………………………………………………………………………………..[4]

(b) Iron from blast furnaces is usually mixed with other element to form alloys.

Name one of these alloys and give a reason why this alloy is preferred to iron from 

blast furnaces. 

……………………………………………………………………………………………..……

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

(c) Calculate the mass in grams, and the volume in dm3, measured in room temperature 

and pressure, of carbon dioxide formed in producing 10 000 g of iron.

[4]

[Total: 10]



11

9 (a) Crude oil is separated into several useful substances in a fractionating tower. Describe 

the separation process. 

……………………………………………………………………………………………..……

……………………………………………………………………………………………..……

……………………………………………………………………………………………..……

……………………………………………………………………………………………..……

……………………………………………………………………………………………..……

……………………………………………………………………………………………..……

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

(b) Organic compounds are placed in an homologous series.

(i) Give two characteristics of an homologous series.

……………………………………………………………………………………………

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

(ii) Write the general formula for the homologous series of alkanes.

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

(iii) Name and write the chemical formula of the first member of the homologous 

series of alkanes.

…………………………………………………………………………………………[2]
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(c) The alkenes include ethene, C2H4. This compound undergoes addition 

polymerization to form addition polymers.

(i) Draw the structural formula of ethene.

[1]

(ii) Draw two repeating units of the addition polymer formed by ethene.

[1]

[Total: 10]
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10 (a) (i) Explain how coating iron with paint prevents iron from rusting.

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

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

(ii) A student wants to investigate if salt water speeds up the rusting process. 

Describe a laboratory investigation that can be used to decide if salt water speeds 

up rusting.

You are provided with the two iron nails. 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

…………...……………………………………………………………………………[4]
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(b) Iron reacts with steam to form the dark brown solid Fe3O4 and a colourless gas.

(i) Write a balanced chemical equation for this reaction

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

(ii) Describe a positive test to identify the colourless gas.

……………………………………………………………………………………………

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

[Total: 10]

END OF PAPER 3
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DATA SHEET

Colours of Some Common Metal Hydroxides

calcium hydroxide white

copper(II) hydroxide light blue

iron(II) hydroxide green

iron(III) hydroxide red-brown

lead(II) hydroxide white

zinc hydroxide white
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