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7 Section A
[45 MARKS]
Answer all the questions in this section.

Write your answers In the spaces provided.

1 Figure 1.1 below shows a set of apparatus that can be used to show the process of

diffusion, ( \

gas jar

porous pot

-

air

cardboard
cover

U-tube

carbon dioxide ——=

Figure 1, 1.

(a) Explain the meaning of the term diffusion.

(b) Explain the purpose of covering the gas jar with the cardboard.

(c) Before carbon dioxide is introduced into the gas jar, the water level in both arms of
the U-tube is the same. When the carbon dioxide Is introduced Into the gas jar,
the water level at P and Q change as shown in the diagram.

(i) Describe the cause of the changes in the water level at P and Q.
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(ii) State what would happen tolthe water levels at P and Q if carbon dioxide
gas was replaced by hydrogen gas.

[1]
[Total 5]

The diagrams below show four different methods of separation.

= —

filter \
paper T

ethanol _ s u
heat

A B Cc D

(a) Using the letters A, B, C or D, identify the method used to;

(i) Separate insoluble particles from water.

[11
(ii) Separate a mixture of different dyes.
[1]
(iii) Make crystals of copper (II) sulphate from copper (II) sulphate solution?
[1]
(iv) Separate water and cooking oil.
[1]
(b) State one indusiiial application of chromatography. ‘
S (1
[Total 5]

N\
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3 Table 3.1 below shows the ions present in one litre of mineral water bottled for drinking
by an industry.

Name of ion Formula of the ion Mass of ion present
in one
litre/milligram

_Calcium Ca® 5.0

Chloride cr 4.0

Bicarbonate HCO;" 32

Sodium Na* 4.0

Sulphate S04* 3.5

Table 3.1

(a) Define the term ion?

(b) Identify the cation with the lowest concentration in the mineral water.

(c) Complete the equation below to show how a calcium ion is formed from a calcium
atom.

Ca —— Ca*+

(d) When this sample of mineral water is evaporated to dryness. Various compounds
remain as residues.

Give the names of two of these compounds.

(e) State the type of bonding found in the various compounds in the mineral water,

[Total: 6’
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4 Salts are prepared in a laboratory using several general methods.
Table 4.1 below shows some different methods of preparing salts.

(a) Complete the tabie.

Reaction Name of salt formed Name of reactants
(i) | Precipitation Barium sulphate and
(ii) | Neutralisation Potassium hydroxide and
sulphuric acid :
(fii) | Acid and carbonate Copper (II) nitrate and
Table 4.1 [3]

(b) Write down the ionic equation for the precipitation reaction in the 7able 4.1 above.
Include state symbols,

(2]
[Total 5]

Science/5124/3/22014 [Turn over
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5 Magnesium carbonate decomposes on heating to form magnesium oxide and carbon
dioxide,

(a) Construct a chemical equation for the decomposition of magnesium carbonate.
Include state symboils.

(b) Calculate the relative formula mass of magnesium carbonate,

(c) Given that 21kg of magnesium carbonate is heated, calculate the mass of
magnesium oxide formed,

(d) Name a metal carbonate that would not decompose on heating like magnesium
carbonate,

Sclence/5124/3Z22014



6 The grid below represents part of the Periodic Table with atomic numbers of some
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elements.
i 2
3 B 1 S 6 7 8 9 10
11 12 ‘ 13 14 15 i6 i7 18

(a) Using the grid above, state the atomic number of an element which Is;

(i) an alkali metal

(ii) a more reactive halogen

(1]

(1]

(iii) a noble gas used in electric bulbs

(1]

(iv) a solid element at room temperature which forms an ion with a charge of

negative two.

(1}

(b) (i) Use the actual symbols to construct a chemical formula formed by elements

with atomic number 13 and 8.

(1]

(ii) Give the physical state in which the compound in b (i) above will exist at
room temperature and pressure,

(1]

Sclence/5124/3/Z2014
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7  Proteins are naturally occurring macromolecules,

(a) (i) Define the term macromolecule.

(ii) Name another naturally occurring macromolecule.

(b) Proteins can be hydrolysed to amino acids. State a suitable reagent and condition
for this hydrolysis.

Reagent

Condition

(c) The structure of a section of a protein can be represented as;

) 0

Il I
— N 2 —c — N —[J—c —
I I -
H :

(i) Describe one similarity In the structure of a protein and the structure of
nyion.

(ii) Describe one way in which the structure of 2 protein differs from the
structure of nylon,

¥ Sclence/5124/3(22014
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8 Complete the 7able 8.1 below on the properties and the use of the metal that depend
on the property.

The first part has been done for you.
(a)
Property of metal Use
High melting/boiling point Filament in an electric bulo
(i) Making bells/drums
Ductility (ii)
(iit) Making ornaments
 Free electrons (iv)

Table 8.1 [4]

(b) Magnesium reacts with dilute nitric acid to form magneslum nitrate and a
colourless gas.

Construct a balanced chemical equation for this reaction.

(2]
[Total 6]

Soerea$124/3/22014 [Turn over
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Section B
[20 MARKS]

Answer any two questions

9 Oxyagen can be made on a large scale by fractional distillation of liquid air.

(a) Briefly outline the three major stages in this process.
(b) Describe the test for oxygen.
(c) The diagrams below show the apparatus set up to study the process of rusting.

cotton wool

air

_ oil or vaseline
calcium
chloride
to dry the
air

. air-free water

—— water dry air

iron nails

—— jron nails iron nails

Test tube 1 Test tube 2 Test tube 3

The test tubes were left to stand for three days.
(i) Describe what is observed in test tubes 1, 2 and 3.
(ii) Give a reason for each observation in test-tubes 2 and 3.

Science/5124/3/22014 )
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10 Ethene, GH,, is a hormone found in most plants, Tomatoes release ethene as they

11

ripen. Fruit growers use ethene as a ripening agent.

(a) Draw a displayed structural formula of ethene. (1]
(b) (i) State the homologous series to which ethene belongs. [1]
(if) Give the general formula of this homologous series. f1]

(iii) State the molecular formulae of the fourth and fifth members of this
homologous series respectively. [2]
(c) State one major source of ethene and the method by which it is obtained. 2]

(d) Two of the substances made from ethene are shown below.

H H H H H H
| I l | I |
W ==¢ £ =8 —H = N e el e
I | | I | I
H H H H H H
Substance R Substance S
(i) Name the substances R and S, [2]
(ii) State one use of substance S. ) [1]
[Total: 10]

Sodium Is an element in Group I of the Periodic Table.
(a) Draw an atomic structure of sodium. (1]
(b) Sodium chloride and hydrogen chloride gas are both compounds of chlorine.

(i) Draw a 'dot’ and 'cross’ diagram to show the bonding in sodium chioride.

Show outer shell electrons only, [2]

(if) Explain why sodium chloride is a solid at room temperature and pressure
while hydrogen chloride is a gas. [2]
(c) Compare the thermal decomposition of lithium nitrate with that of caesium nitrate. [2]
(d) Explain why the density of Group I metals increases down the Group. (1]
(e) Describe how Group I elements are stored. Give a reason for your answer. [2]
[Total: 10]
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