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For
Examiner’s

Use1 Period 2 of the periodic table is shown in Table 1.1 below.

Table 1.1.

lithium beryllium boron carbon nitrogen oxygen fluorine	 neon 

(a) Choose from the elements given in Table 1.1 to answer the following questions.

  Each element may be used once, more than once or not at all. 

  State which element

(i) forms an ion with a charge of 2+,

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

(ii) forms a soluble hydroxide with water that cannot be precipitated,

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

(iii) forms a coloured gas at room temperature and pressure,

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

(iv) forms an oxide which is also a product of fermentation,

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

(v) consists of diatomic molecules with the relative formula mass, Mr, of 32.

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

(b) A nitrogen atom forms an ion, which has a formula N
14

  7

 3−
.

  Complete Table 1.2 about the nitrogen ion.

Table 1.2
subatomic particles number of subatomic particles 

p (protons ) 7

e− (electrons) i) …………….

n (neutrons) ii) …………….
[2]

(c) Describe the formation of lithium and oxide ions when lithium reacts with oxygen.

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

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

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

 ..................................................................................................................  [2]
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(d) Explain why molten lithium oxide conducts electricity.

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

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

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

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

(e) Write the chemical formula for beryllium chloride 

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

[12]
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Use2 When aqueous copper(II) sulfate is electrolysed, reactions occur at the inert 
carbon electrodes, cathode and anode. 
The apparatus is shown in Fig. 2.1.      

electrolyte

cathode

external
circuit

anode

Fig 2.1

(a) Describe what is meant by the term electrolyte.

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

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

(b) Give one ion in the electrolyte which is attracted to the anode.

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

(c) Write a balanced half-equation for the reaction that occurs at the anode.

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

(d) State the product formed at the cathode and explain why it was formed.

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

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

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

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

(e) Sodium cannot be produced by electrolysis of aqueous sodium chloride 
using inert electrodes.   
Suggest how sodium can be produced from sodium chloride by electrolysis.

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

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

(f) Name one use of copper.

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

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

[8]
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3 Lead sulfate is an insoluble salt.
(a) Zinc sulfate reacted with compound X to produce lead sulfate.

  Name compound X.

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

(b) Give the name of the type of a chemical reaction that is used to prepare 
insoluble salts.

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

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

(c) A	flowchart	shows	the	steps	involved	in	the	preparation	of	a	pure,	dry	sample	
of lead sulfate from the mixture.

	 	 Complete	the	flowchart	by	filling	in	step 2 and 3.

Step 1 mix zinc sulfate and compound X

Step 2 (i) ..................................................................

Step 3 (ii) .................................................................

Step 4 dry the insoluble salt (lead sulfate)

[2]

(d) Neutralisation is the method of preparing soluble salts.
(i) Complete the word equation for the neutralisation reaction used to 

prepare sodium chloride.

	 	 	 sodium	carbonate	+	……………………............	→						sodium	chloride	+

   carbon dioxide + …………………………….......... [2]

(ii) Describe the chemical test for carbon dioxide.

test:  ...................................................................................................  

result:  ................................................................................................  

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

[8]
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Use4 In an experiment, 600 cm3 of 1.5 mol/dm3 of sulfuric acid, a strong acid, 
reacted with excess magnesium hydroxide to form a soluble salt, magnesium 
sulfate and water.  
(a) In terms of dissociation of ions, explain the meaning of strong acid.

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

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

(b) Name the process of manufacturing sulfuric acid.

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

(c) Balance the chemical equation for the reaction.

                              Mg(OH)2      +        H2SO4			→			MgSO4   +        H2O [1]

(d) Calculate 
(i) the number of moles in 600 cm3 of 1.5 mol/dm3 of dilute sulfuric acid, 

moles = ........................................  [2]

(ii) the relative formula mass of magnesium sulfate, 

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

(iii) the mass of magnesium sulfate produced in the reaction,  

mass = .........................................   [2]

(iv) the number of water molecules produced in the reaction.

water molecules = ........................  [2]
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(e) Ascorbic acid, known as Vitamin C, is a weak acid.  Analysis of 100 g of 
ascorbic acid shows that it contains 40.92 g carbon, 4.58 g hydrogen and 
54.50 g oxygen.
(i) Calculate the empirical formula of ascorbic acid.

Empirical formula .........................  [3]

(ii) The relative formula mass of ascorbic acid is 176.   
Calculate the molecular formula of ascorbic acid.

Molecular formula ........................  [2]

[15]
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Use5 Zinc reacts with dilute nitric acid. 
Zn + 2HNO3		→		Zn(NO3)2 + H2

(a) State the observation made during the reaction.

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

(b) The experiment was used to investigate the rate of reaction of zinc when 
reacted with dilute nitric acid.  All other conditions remained the same.  
The size of the pieces of zinc were: 

A - zinc powder

B - granules

C - lumps

	 	 Complete	Table	5.1	by	filling	in	the	sizes	of	the	pieces	corresponding	to	the	 
 rate of reaction.

Table 5.1
Size of 
the piece 
of zinc

(i)……………………… (ii)…………………........... (iii)……....……………….

Rate of 
reaction 
cm3/min

10 24 3

[2]

(c) The experiment was repeated with dilute nitric acid at higher temperature.  
In terms of collision theory, describe the effects of higher temperature on the 
rate of reaction.

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

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

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

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

(d) In terms of change in ionic charge, explain why nitric acid is reduced.

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

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

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

321005



9
For

Examiner’s
Use

[Turn over6117/2/22

(e) Fig. 5.1 shows the energy level diagram for the reaction.

products

Ea

reactants

energy/J

progress of reaction

Fig. 5.1

(i) State with a reason, how the energy level diagram shows whether the 
reaction is endothermic or exothermic.

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

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

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

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

(ii) State the change that occurs on the energy level diagram when a 
catalyst is added to the reaction.

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

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

(f) Name the ore of zinc used to produce pure zinc.

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

[10]
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Use6 In an experiment, different mixtures of metals and metal oxides were heated.
Table 6.1 shows the results.

Table 6.1

mixture reacts/no reaction products if any 
copper(II) oxide + iron reacts iron oxide(II) and copper 

iron(III) oxide + zinc reacts  …………......+  …………….
calcium oxide + copper no reaction no products 

(a) Identify the two products formed when iron(III) oxide reacts with zinc.

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

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

(b) Arrange the metals calcium, copper, iron and zinc in the order of reactivity.

most reactive

least reactive

[2]

(c) Explain why there is a reaction between copper(II) oxide and iron.

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

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

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

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

(d) Aluminum is high in the reactivity series but does not react with water or acids.   
Give the explanation that accounts for this apparent unreactivity of aluminium. 

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

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

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

 ..................................................................................................................  [2]
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(e) The presence of calcium sulfate and magnesium sulfate in water causes 
the hardness of water.  
(i) State the type of hardness caused by the presence of these two compounds.

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

(ii) Describe one way of removing the type of hardness in (i).

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

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

[10]
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Use7 Esters, fats and polyesters all contains the ester-linkage.   
Fat is a natural macromolecule found as the main constituent of food.
(a) Give the other two main constituents of food.

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

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

(b) Ethyl ethanoate is an ester formed by the reaction of ethanoic acid and  
alcohol Z.
(i) Name alcohol Z.

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

(ii) Draw the molecular structure of ethanoic acid.

 [2]

(iii) The structural formula of ethyl ethanoate is shown in Fig. 7.1.   
Circle the ester linkage in the structure.

−
−

−

O	−	C	−	C	−	H

H

H

H

−

H

−
−

H	−	C	−	C

H

H

O−−

Fig. 7.1
[1]

(iv) Give one use of esters.

 ...........................................................................................................  [1]
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(c) A polyester is represented by the structure shown in Fig. 7.2.

C C O O

O O

Fig. 7.2

(i) State the type of polymerisation that produced the polyester shown in 
Fig. 7.2.

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

(ii) Name the two monomers used to produce the polyester shown in Fig. 7.2.

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

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

[10]
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8 Fig.	8.1	shows	some	of	the	stages	of	the	purification	of	water	from	the	sewage.

sedimentation 
tank

aeration 
tank

tank A 
with water 

still contains 
larger 

insoluble 
particles

tank Bscreening
sewage 

in

some sludge 
out

air in chlorine 
added

Fig. 8.1

(a) State the percentage composition of nitrogen in the dry air.

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

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

(b) After sedimentation, the air is mixed with water in the aeration tank.   
Outline	how	water	is	purified	in	the	aeration	tank.

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

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

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

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

(c) Give the method used to remove larger insoluble particles in tank A.

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

(d) State	the	role	of	chlorine	gas	in	the	purification	of	water	from	the	sewage.

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

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

(e) All the sludge is collected into tanks called digesters, then digested by 
mixing it with bacteria that destroy the harmful substances and at the 
same time produces methane gas.

  State the negative effect of excess emission of methane gas to the environment.

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

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

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

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

[7]
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