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Answer all questions.
Write your answers in the spaces provided on the question paper.
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     Section A

     Answer all the questions

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

1 Identify the five substances described below.

 (a) A metal used to coat iron and so prevent it from rusting.

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

 (b) A gas that causes acid rain.

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

 (c) A gas that is burnt with oxygen to produce a high temperature flame for welding.

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

 (d) An allotrope of carbon that can be used to cut glass.

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

 (e) An organism that is used to ferment sugar solution and so form ethanol.

 ..........................................................................................................................................
 [5]
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2 (a) Hydrogen gas and molten potassium chloride both contain separate particles. Complete 
Fig. 2.1 to describe how the particles in these two substances differ in their movement, 
arrangement and attraction for one another.

how particles differ hydrogen gas molten potassium chloride

movement 

arrangement 

attraction for one another

Fig. 2.1
[4]

 (b) Explain why molten potassium chloride can conduct electricity.

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

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

 (c) Explain why liquid hydrogen boils at a very low temperature.

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

 ...................................................................................................................................... [2]
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3 Methane is a gaseous hydrocarbon that burns in oxygen.

 (a) Use a ‘dot and cross’ diagram to show the arrangement of electrons in a molecule of 
methane. Only the outer shells of electrons need to be shown.

  [proton numbers: H,1; C,6.]

[3]
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 (b) In Fig. 3.1 are students’ drawings of the particles in gases.

A B

D E

C

Fig. 3.1

  Which of the students’ drawings, A, B, C, D or E, best represents

  (i) a mixture of elements,

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

  (ii) molecules of methane,

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

  (iii) molecules of water,

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

  (iv) a mixture of compounds and an element,

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

  (v) the compounds formed when methane is burnt completely in oxygen?

    ..............................
[5]
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4 (a) (i) An element has eleven electrons in each atom. Why should this element be placed 
in Group I of the Periodic Table of elements?

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

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

  (ii) Use the data on page 16 of this paper to name and give the number of each sub-
atomic particle in a nucleus of this element.

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

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

  (iii) Suggest how the nucleus of an atom of another isotope of this element may differ.

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

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

 (b) Francium, Fr, is also a member of Group I. Predict three of the properties of francium.

  property 1

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

  property 2

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

  property 3

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

 (c) Write the formula of the compound that is formed between francium and
 
  (i) an element from Group VI,

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

  (ii) an element from Group VII.

    ..............................
 [2]
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5 Fig. 5.1 describes some of the properties and reactions of an acid and of an alkali.
 Fill in the empty boxes.

formula of acid

symbol for the
ion that causes

this acidity

approximate
pH of this acid

formula of alkali

symbol for the
ion that causes
this alkalinity

approximate
pH of this alkali

name of salt
solution formed

mix and
neutralise

acid alkali

hydrochloric acid
solution

potassium hydroxide
solution

Fig. 5.1
[7]
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6 (a) The relative molecular mass of hydrochloric acid is 36.5.

  Explain what is meant by the term relative molecular mass.

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

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

 (b) Calculate the relative molecular mass of potassium hydroxide.

  [Relative atomic masses: Ar: : H, 1; O,16; K, 39.]

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

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

 (c) What mass of hydrochloric acid is present in 250 cm3 of a solution of 2.0 mol / dm3 
hydrochloric acid?

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

 ...................................................................................................................................... [1]
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7 A story describes a country where metallic elements are represented by unusual code 
names.

 The story gives the chemical reactivity series for five of these metals, but includes the non-
metals hydrogen and carbon. The series, including code names, is given in Fig. 7.1.

increasing order of chemical reactivity 

epsilon;  hydrogen;  delta;  carbon;  gamma;  beta;  alpha.

Fig. 7.1

 Use any of the names in Fig. 7.1 to answer the questions that follow.

 (a) Which metal will not corrode in moist air?

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

 (b) Which element when heated strongly with beta oxide will produce beta metal? 

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

 (c) Which metal will react most slowly with hydrochloric acid, forming hydrogen gas?

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

 (d) Which of the code names is most likely to represent ‘copper’?

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

8 (a) In a blast furnace limestone, coke and iron(III) oxide are heated in air to form iron.
  Describe how carbon dioxide, carbon monoxide and iron are formed in the furnace.
  Include suitable chemical equations in your answer. [6]

 (b) Fig. 8.1 describes some of the reactions of an aqueous iron(II) salt, I.

aqueous
iron(II) salt

I

white
precipitate

F

brown
precipitate

H

green
precipitate

G

add an oxidising agent
and then aqueous
sodium hydroxide

add aqueous
sodium

hydroxide

add aqueous
barium nitrate
and nitric acid

Fig. 8.1

  Name substances F, G, H and I.  [4]

9 (a) Calcium carbonate reacts with dilute hydrochloric acid to produce carbon dioxide gas.
  Outline how the rate of this reaction depends upon the particle size of calcium carbonate 

and upon the temperature of the acid. [2]

 (b) Briefly describe an experiment to measure the rate of this reaction.
  Include a description of how you would display your results. [5]

 (c) Explain how you could extend this experiment to show that the concentration of the acid 
also affects the rate of this reaction. [3]

10 (a) Describe how petroleum is separated into useful substances.
  Name two of these substances and give a use for each. [7]

 (b) Ethene, C2H4, is made from one of these useful substances. Ethene can be polymerised 
to poly(ethene).

  Give the structural formula of ethene and use this structure to show why it can be 
polymerised. [3] 
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