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    Section A

    Answer all the questions.

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

1 Fig. 1.1 shows the composition by volume of dry, unpolluted air.

    

gas 1

gas 2

gas 3

    Fig. 1.1

 Complete Table 1.1 to give the names of these gases and their uses. One row has been 
completed for you.

    Table 1.1

gas name use

gas 1 argon filling lamps

gas 2

gas 3

[4]
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2 A ship has gone aground on a coral reef. It is believed that the ship’s tanks are half-filled with 
hydrochloric acid. Hydrochloric acid reacts with coral.

 (a) You are supplied with a sample of the contents of the ship’s tanks. Describe tests to 
show the presence of an acid and the presence of a chloride.

  (i) test for acid

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

   positive result

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

  (ii) test for chloride

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

   positive result

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

 (b) Another ship has a large amount of concentrated alkali on board. The captain of this 
ship states that this alkali will neutralise the acid. He suggests pumping all the alkali into 
the tanks of the wrecked ship.

  Give one reason why this should not be done.

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

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

 (c) Coral consists mainly of calcium carbonate. Name a substance that is formed when 
coral reacts with hydrochloric acid. Give the chemical formula of this substance.

  name ……………………………………………

  formula ………………………………………… [2]
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3 (a) Complete Table 3.1 to describe the neutral atoms of two different isotopes of uranium.

    Table 3.1

235
92U

238
92U

number of protons in each 
atom 92

number of neutrons in 
each atom

number of electrons in 
each atom 92

[4]

 (b) (i) In the manufacture of uranium metal, uranium dioxide is first converted into a 
fluoride.

   Balance this equation for the reaction.

UO2  +      HF      UF4  +  H2O

  (ii) Uranium tetrafluoride is then reduced to uranium metal by heating with magnesium, 
according to this balanced chemical equation.

UF4  +  2Mg      2MgF2  +  U

   Calculate the mass of uranium tetrafluoride and the mass of magnesium that 
combine to manufacture 10 tonnes of uranium.

   [Relative atomic masses: Ar: Mg, 24; F, 19; U, 238.]

mass of uranium tetrafluoride needed = …………… tonnes

mass of magnesium needed = …………… tonnes

[4]
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4 (a) Organic chemicals can be grouped into homologous series.

  Give two features of all members of the same homologous series.

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

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

 (b) Fig. 4.1 shows some of the substances that are made from ethene. Complete the dotted 
spaces in Fig. 4.1 with names, chemical structures and types of reactions.

    

structure

structure

structure

structure

ethene

ethane

ethanol

polymerisation

hydration

oxidation

C CC

H

H nH

H

H

C C
H

H

H

H

H

H H

    Fig. 4.1 [5]
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5 This question is about the Periodic Table shown on page 16 of this question paper.

 (a) What is the general name given to the elements in Group I?

  ………………………………………………… [1]

 (b) Table 5.1 gives information about five elements. Parts of the table have been completed. 
Fill in the empty boxes in the table.

    Table 5.1

element
member of

Group I
metal

rate of
reaction with cold water

potassium yes yes very fast

sodium yes yes fast

lithium yes slow

copper yes

rubidium yes
[5]
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6 The diagrams A, B, C, D, E and F in Fig. 6.1 represent the particles in different substances.

    

A B C

D E F

    Fig. 6.1

 Which of the diagrams A, B, C, D, E and F best represents a

 (a) liquid element, 

  ………………………………………………… [1]

 (b) gaseous compound,

  ………………………………………………… [1]

 (c) solid mixture,

  ………………………………………………… [1]

 (d) liquid mixture,

  ………………………………………………… [1]

 (e) gaseous element?

  ………………………………………………… [1]
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7 A metal reacts with an excess of dilute acid to form a gas. The volume of gas produced is 
measured over the first 40 seconds of the reaction. After this time about 110 cm3 of the gas 
has been collected. A datalogger is used to plot the graph shown in Fig. 7.1.
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    Fig. 7.1

 (a) How does the rate of this reaction change during the first 40 seconds of the reaction?

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

 (b) (i) Sketch on Fig. 7.1 how you expect the graph to extend over the next 120 seconds.

  (ii) The experiment is repeated with the same mass of metal but with excess of a 
slightly less concentrated solution of acid.

   On Fig. 7.1 sketch the graph you would expect for this second experiment. [4]

 (c) Use your knowledge of how particles move in liquids to explain the shape of these 
graphs.

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

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

 ..................................................................................................................................... [2]
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8 (a) State one of the problems of using non-biodegradable plastics.

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

 (b) Give two reasons why metals such as copper should be recycled.

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

2  .................................................................................................................................. [2]
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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 When combining with other elements, chlorine can form both ionic bonds and covalent bonds.

 (a) Draw the electronic structures of two named substances that contain chlorine, one named 
substance with ionic bonds and one named substance with covalent bonds. Label one 
structure IONIC and the other COVALENT. [6]

 (b) Give two ways in which the physical properties of these two substances differ. [2]

 (c) Use your knowledge of the particles in ionic and covalently bonded substances to suggest 
reasons for these differences. [2]

10 (a) Solid glucose, C6H12O6, can be changed into a solution of ethanol by fermentation. Briefly 
describe how this change could be completed in the laboratory. Write an equation for the 
change. [7]

 (b) Calculate the relative molecular mass of glucose and the percentage by mass of oxygen in 
each molecule of glucose.

  [Relative atomic masses: Ar: H, 1; C, 12; O, 16.] [3]
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11 Fig. 11.1 describes the reactions of several substances.

colourless gas 
I 

colourless gas 
G 

a colourless 
gas 
H 

turns damp 
indicator paper 

blue 

turns damp 
indicator paper 

red 

a colourless 
liquid 

K 

burns with 
a 'pop' 

iron catalyst and
high pressure

and temperature
acidified barium 
nitrate solution 

evaporate all 
water 

white precipitate 
J 

a colourless 
solution 

a white solid 
L 

Fig. 11.1

 (a) Name substance G, H, I, J, K and L. [6]

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

 (c) Give a use for G and a use for L. [2]
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