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    Section A

    Answer all the questions.

    Write your answers in the spaces provided on the question paper.

1 (a) Rain water is collected in reservoirs. The water needs to be purified before drinking.

  Table 1.1 describes three stages in this process.

  Complete the table.

Table 1.1

stages in the purification process purpose of each stage

flocculation to lump together small, insoluble particles

to remove the lumps of insoluble particles

chlorination

[2]

 (b) (i) Tap water is not pure. It contains dissolved substances. A process can be used 
to separate these dissolved substances and the water. What is the name of this 
process?

   ………………………………………………

  (ii) Water is an oxide. Write its chemical formula.

   ……………………………………………… [2]
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2 (a) Table 2.1 describes the properties of an acid, an alkali and a salt solution.

  Complete the table.

Table 2.1

solution
colour with Universal 

Indicator solution
approximate pH ions present

sodium hydroxide blue Na+, OH–

hydrochloric acid red

sodium sulphate 7

[5]

 (b) Name two solutions which, when mixed together, form a solution of sodium sulphate.

  ………………………………………………

  ……………………………………………… [1]
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3 (a) Fig. 3.1 and Fig. 3.2 show the structures of two allotropes of carbon. In both structures 
the carbon atoms are shown as black dots.

              

 Fig. 3.1 Fig. 3.2

  (i) Name the two allotropes.

   Fig. 3.1  ………………………………………………

   Fig. 3.2  ………………………………………………

  (ii) The allotrope in Fig. 3.1 is so hard that it can be used for making the tips of drills. 
The other allotrope is used as a lubricant as it is very slippery. Use the structures to 
explain these uses.

used for tipping drills

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

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

used as a lubricant

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

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

 (b) Carbon atoms are also found in calcium carbonate.

  (i) Calcium carbonate is used to make calcium hydroxide.

   Explain why farmers sometimes spread calcium hydroxide on their fields.

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

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

  (ii) Give two other uses of calcium carbonate.

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

 ............................................................................................................................. [4]
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4 In an experiment indigestion tablets are used to investigate rate of reaction. When these 
tablets react with an acid, carbon dioxide gas is given off.

 Ten tablets are added to an excess solution of sulphuric acid at temperature A, and the total 
volume of gas given off is measured at regular intervals.

 The procedure is repeated using sulphuric acid at two different temperatures, B and C.

 In each experiment an excess of the same sulphuric acid solution is used.

 Fig. 4.1 shows the results of these investigations.
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Fig. 4.1

 (a) Which of the temperatures A, B and C is the highest?

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

 (b) How are the reactions at temperature A and at temperature C different after about 
seventy seconds?

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

 (c) Draw on Fig. 4.1 the curve that you would expect if the experiment were repeated at 
temperature C but with five tablets. [2]

 (d) Use your knowledge of kinetic particle theory to explain why rates of reaction vary with 
change in temperature.

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

 ..................................................................................................................................... [2]
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5 (a) Fig. 5.1 shows the partly drawn structural formula of ethane and of ethene.

  Complete the drawings.

ethane ethene

CH

H

C C
H

H

    Fig. 5.1 [2]

 (b) (i) Fig. 5.2 shows part of a molecule of the polymer, PVC.

C

H

C

CI

C

H

C

CI

C

H

C

CI

C

H

C

CI

H H H H H H H H

Fig. 5.2

   Deduce and draw the structural formula of the monomer from which PVC is made.

  (ii) Polymers such as PVC can cause long-term pollution problems. Explain why.

 ............................................................................................................................. [3]
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6 (a) Calcium, copper and zinc are three metals.

  (i) Table 6.1 describes the reaction of these metals with cold water and steam. Put a 
tick (✓) if a reaction will take place and a cross (✗) if a reaction will not take place. 
The first has been done for you as an example.

Table 6.1

metal
reaction of metal 
with cold water

reaction of metal with steam

calcium ✓ ✓

copper

zinc

  (ii) Place these three metals in order of chemical reactivity, with the most reactive 
first.

   most reactive metal   .......................................................

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

   least reactive metal  .......................................................

  (iii) Before experimenting with aluminium to place it in the above series, the surface of 
the aluminium must first be scraped. Why is this necessary?

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

 (b) Give two reasons why it is important to recycle metals.

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

 ..................................................................................................................................... [2]
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7 Fig. 7.1 contains information about substances D, E, F and G.

solid D
D is white.
It is formed by burning zinc in oxygen.
The product is yellow when hot and white 
when cold.

gas E
E is colourless.
It has a constant composition. When 
magnesium is burnt in the gas, two solids 
are formed, one white and one black.

solid F
F has a constant composition.
It burns in oxygen to form only one 
product.

solid G
G is blue.
It dissolves in water and its solution 
can be separated into three dyes by 
chromatography.

Fig. 7.1

 Classify the substances as either an element or a compound or a mixture. Now complete 
Table 7.2 by placing a tick (✓) in one box in each row.

Table 7.2

substance element compound mixture

D

E

F

G

[4]
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8 The diagrams in Fig. 8.1 show the arrangement of particles in copper, sodium chloride and 
hydrogen chloride at room temperature.

+ + +– – –

+ ++ – – –

+ ++ – ––

++ + – ––

++ + –– –

solid
copper

solid
sodium chloride

gaseous
hydrogen chloride

Fig. 8.1

 (a) (i) Which of these substances has the lowest melting point?

   …………………………………………

  (ii) Explain why this substance has a low melting point.

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

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

 (b) (i) At room temperature only one of the three substances conducts electricity.

   Name this substance.

   …………………………………………

  (ii) At very high temperatures a second of these substances will conduct electricity.

   Name this substance and predict why it will conduct electricity at very high 
temperatures but not at room temperature.

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

 ............................................................................................................................. [4]
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Section B

Answer any two questions.

Write your answers on the lined pages provided and, if necessary, 
continue on separate answer paper.

9 (a) (i) In industry, petroleum (crude oil) is separated into several useful substances using a 
fractionating tower. Describe and explain this separation process.

  (ii) Explain why all of the substances in petroleum (crude oil) do not reach the higher parts 
of the tower. [7]

 (b) Methane is separated from natural gas. Methane burns in oxygen to form carbon dioxide and 
water.

  (i) Write the chemical equation for this reaction of methane with oxygen.

  (ii) 3 dm3 of methane are burned in an excess of oxygen. Calculate the volume of oxygen, 
measured at room temperature and pressure, which reacts with this methane.  [3]

10 An element has an isotope with the nucleon number of 7. Each neutral atom of this isotope has 
three electrons and a nucleus containing two different types of particle.

 (a) (i) Give the names of these particles and the number of each particle present in each nucleus.
  [4]

  (ii) Compare the masses and compare the electrical charges of these particles. [3]

 (b) The element has another isotope with atoms that have a nucleon number of six. Compare 
and contrast the nuclei of these two isotopes. [3]
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11 Fig. 11.1 describes reactions involving a metallic salt.

metallic salt

dissolve
in

water

warm with aluminium
powder and aqueous

sodium hydroxide

colourless solutionmix with
aqueous ammonia

white precipitate

that dissolves easily
in excess

aqueous ammonia

H

I
colourless gas

mix gas J
with water

colourless
solution

K

that turns damp
red litmus paper

blue

J

Fig. 11.1

 (a) Name substances H, I, J and K. [5]

 (b) Give the chemical formula for one of H, I, J or K. [1]

 (c) Write the equation for any one of the reactions shown in Fig. 11.1. [2]

 (d) Give two uses of the metal in the metallic salt H. [2]
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