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Section A
Answer all questions in the spaces provided.
The total mark for this section is 45.

A1 (a) A student tried to pass an electric current through some solids and liquids.
The six experiments are represented by the diagrams below.

bulb
aqueous sodium sulphate zinc ethanol
A B Cc
A
distiIIe(Ij) water solid copperE(II) sulphate poly(el’;hene)

(i) In which experiments will the bulb light?

............................................................................................................................... [2]
(ii) Give the name of an electrolyte shown in the diagram.

............................................................................................................................... (1]
(iii) In which experiment will oxygen be produced?

............................................................................................................................... (1]
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(b) The following diagram represents the electrolysis of molten substance, X. ”

LODOOY)

(i) Label the anode and cathode on the diagram.
(i) Suggest the name of substance X.
(iii) State the formula of the cation in X.
(iv) Explain why substance X conducts electricity when molten, but not when solid.

5070/2 Nov0! [Turn over
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A2 The table shows the atomic structure of six particles, represented by the letters L to Q. The
particles are atoms or ions. The letters are not the symbols of the elements.

particle electrons protons neutrons
L 6 6 6
M 2 2 2
N 12 12 12
0] 10 12 12
P 6 6 8
Q 10 13 14

Use the letters L to Q to answer the following questions.

(@) Which two particles are ions?
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A3 Diamond and graphite are allotropes of carbon.

They are both composed of
macromolecules.

Diamond

Graphite

(a) Explain the meaning of the following terms.

(i) allotropes

(2]
(b) Graphite is used to make lubricants for engines.
Explain, in terms of its structure, why graphite can act as a lubricant.
...................................................................................................................................... [2]
(c) Give one use of diamond which depends on its hardness.
...................................................................................................................................... [1]
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A4 Potassium, atomic number 19, is an element in Group I.

(a) Describe what you observe when a small piece of potassium is added to water.

...................................................................................................................................... [2]
(b) Potassium fluoride is an ionic solid with a high melting point.
(i) Draw a ‘dot and cross’ diagram to show the bonding in potassium fluoride.
You only need to show the outer (valence) electrons.
(ii) Explain why the melting point of potassium fluoride is very high.
(3]

(c) Caesium, atomic number 55, is another element in Group |.

Use your knowledge of Group | elements to complete the table of information for
caesium.

symbol Cs

number of electrons in outer shell

formula of caesium oxide

names of products of the reaction
between caesium and water

(3]

(d) The reaction between caesium and water is more vigorous than the reaction between
potassium and water.
Explain why this is so.
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A5 The reaction below is an example of a redox reaction.

F,(9) + H,(@) — 2HF(g)

(@) (i) Identify the oxidising agent in the reaction.

(b) Some redox reactions can be used to propel rockets.
The following equations represent redox reactions used to propel rockets.

Reaction A
NoH,(9) + 2H,0,(9) — Ny@ + 4H,0(9)
Reaction B
2H,(@) + O,(g) — 2H,0(g)

(i) Use these equations to complete the following table.

reaction number of moles of reactants number of moles of products

A

B

(ii) Reactions used to propel rockets need to produce large volumes of gas.
Use the information in the table to suggest why reaction A is more likely to be used
to propel rockets.

(c) Explain why gas volumes measured at r.t.p. cannot be used in calculations for gases
produced in rocket engines.
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A6 This question is about alkanes.

(a) The table gives the boiling points of some alkanes.

name formula boiling point/°C
ethane C,Hg —88
propane C;Hg —42
butane C,Hyo 0
pentane CeH,, 36
(i) Plot a graph of boiling points against number of carbon atoms for the alkanes in the
table.
100
80
60
40
20
boiling
point/°C
0
-20
-40
—60
-80
-100
0 1 2 3 4 5 6 7

number of carbon atoms
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(i) Use your graph to deduce the boiling point of hexane, CH,,.

(b) A hydrocarbon has the formula CgH,.
Explain why this is not an alkane.

(c¢) In some parts of the world, butane is used as a fuel for room heaters. If these are
faulty, incomplete combustion occurs and carbon monoxide is produced.

(i) What causes incomplete combustion?

(ii) Construct an equation to show that incomplete combustion of butane produces
carbon monoxide and water only.

(d) Combustion of petrol in a car engine also produces pollutants.
Name two pollutants, other than carbon monoxide, which are produced in car engines.
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Section B
Answer three questions from this section.

Write your answers on the lined pages that follow.

B7 An excess of zinc was added to 10cm?® of 0.5 mol/dm3 hydrochloric acid, using the apparatus
below.

|||||||||||||||||||||||| 4
20 40 60 80 100
J

gas syringe

10cm?® 0.5 mol/dm?
hydrochloric acid
excess
zinc

Zn(s) + 2HCl(aq) — ZnCl,(aq) + H,(9)

(a) Calculate the maximum volume of hydrogen which could be produced in the reaction at r.t.p.

[3]
This graph shows how the volume of hydrogen changed during the reaction.
volume of
hydrogen
0
(b) (i) Describe how the rate of reaction changes as the reaction progresses.
(ii) Suggest a reason for this change.
[2]

(c) The experiment was repeated using dilute sulphuric acid of the same concentration.
Write a balanced equation for the reaction between zinc and sulphuric acid.
Suggest how both the rate of reaction and the total volume of hydrogen obtained would differ
from the reaction between zinc and hydrochloric acid.
Explain your reasoning. [5]
[10 marks]

5070/2 NovO1
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B8 The following apparatus can be used to produce ethanol from sugar.

(a)

(b)
(c)

(d)

N

test tube B
flask A

—/

Describe how this apparatus can be used to produce ethanol.
Your answer should include the names of the substances added to flask A, the optimum (or
best) conditions for the reaction and a word equation for the reaction. [3]

Suggest what could be added to test-tube B to identify the gas produced. [1]
Ethanol can be used as a fuel.

The enthalpy change of combustion for 1 mole of ethanol is —1367 kJ.

Write an equation for the complete combustion of ethanol.

Calculate the total energy released by the complete combustion of 23 g of ethanol. [3]

Ethanol can be manufactured by the catalytic addition of water vapour to ethene.

The structure of a water molecule is shown below.

H— O —H
Draw the structures of ethene and ethanol.
Explain why ethene undergoes addition reactions. [3]
[10 marks]
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B9 (a) Brine is an impure solution of sodium chloride. The main impurity in brine is calcium chloride.
It is removed by reacting the brine with sodium carbonate.

CaCl,(aq) + Na,CO4(aq) — CaCO4(s) + 2NaCl(aq)

(i) State the name for this type of reaction.

(i) Construct an ionic equation for the reaction between calcium ions and carbonate ions to
produce calcium carbonate.

(iii) Suggest how the calcium carbonate is removed from the mixture.
[3]

(b) Chlorine is manufactured by the electrolysis of concentrated sodium chloride.

(i) Write equations for both of the electrode reactions.

(i) Calculate the maximum volume of chlorine, at r.t.p., which can be obtained from 175.5 kg
sodium chloride.

[3]
(c) Chlorine reacts with methane to produce chloromethane, CH,CL.
Draw a ‘dot and cross’ diagram to show the bonding in chloromethane.
You only need to show outer (valence) electrons. 2]

[10 marks]
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B10 (a) You are provided with the following substances.

magnesium metal
copper metal
aqueous chlorine
aqueous iodine

aqueous copper(Il) sulphate
aqueous magnesium nitrate
aqueous potassium chloride
aqueous potassium iodide.

Use substances from the list to show that,

(i) iodine is less reactive than chlorine,

(ii) copper is less reactive than magnesium.

Your answer should include details of your observations and the equations for the reactions

which occur.

(b) The table shows information about three metals, X, Y and Z.

metal

method of extraction of metal

X

found uncombined

Y

electrolysis of molten oxide

Z

heating oxide with carbon

(i) Place the three metals in order of increasing reactivity.

(i) Suggest the identity of the three metals X, Y and Z.

[7]

[3]

[10 marks]
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