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Instructions

® Use black ink or ball-point pen.

® Fill in the boxes at the top of this page with your name,
centre number and candidate number.

® Answer all questions.

® Answer the questions in the spaces provided
— there may be more space than you need.

Information

® The total mark for this paper is 60.

® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

® Questions labelled with an asterisk (*) are ones where the quality of your
written communication will be assessed
— you should take particular care with your spelling, punctuation and grammar, as
well as the clarity of expression, on these questions.

Advice

® Read each question carefully before you start to answer it.
® Try to answer every question.
® Check your answers if you have time at the end.
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Some questions must be answered with a cross in a box [X. If you change your mind about an

Answer ALL questions

answer, put a line through the box $¢ and then mark your new answer with a cross [X.

Gases

1 The table shows the composition of the current atmospheres of four planets,

W, X, Y and Z.

Gases that form less than one per cent of the atmosphere of a planet are not shown.

argon
carbon dioxide
helium
hydrogen
nitrogen
oxygen

sodium

percentage of gas in atmosphere of

planet W planet X planetY
3 2 1
47 96
5
33 2 78
12 21

One of the planets is Earth.

(@) Which of the planets is Earth?

Put a cross (X)) in the box next to your answer.

—— ] A planetW
— ] B planetX
— [J C planetY
— [ D planetZ
| 4
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planet Z

22

42
30
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(b) The composition of the Earth’s early atmosphere was very different from the
composition of the Earth’s atmosphere today.
One of the planets has an atmosphere similar to that of the Earth’s early atmosphere.

Explain which planet has an atmosphere similar to that of the Earth’s early atmosphere.

letter of planet ...

EXPIANATION e e e

(c) (i) Hydrogen, H,, reacts with oxygen, 0, to form water, under appropriate conditions.

Write the balanced equation for this reaction.

(ii) This reaction can be carried out in the laboratory by igniting a mixture of
hydrogen and air in a test tube.

Give one observation for this reaction.

(d) Carbon dioxide is a gas in the atmosphere that helps to keep the Earth warm.

(i) Give the name of another gas in the Earth’s atmosphere that helps to keep the
Earth warm.

(Total for Question 1 = 8 marks)
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Rocks

2 Igneous, metamorphic and sedimentary rocks are the three different types of rock in
the Earth’s crust.

(@) Which of the following are both sedimentary rocks?

Put a cross (X)) in the box next to your answer.
(1)

[J A chalkand granite
[J B limestone and chalk
[J € marble and granite

[l D marble and limestone

(b) Igneous rocks can contain different sized crystals.
Rock S consists of big crystals and rock T consists of small crystals.

Explain, by referring to their different sized crystals, how these two igneous rocks
were formed.
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(c) Mudstone is a sedimentary rock.
Slate is a metamorphic rock formed from mudstone.

=) <
=} = Describe the conditions required to form slate from mudstone.
g < (2)
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(d) Limestone is a natural form of calcium carbonate.
When calcium carbonate is heated strongly, calcium oxide is formed.
Write the balanced equation for this reaction.
(2)

(Total for Question 2 = 8 marks)
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Alkenes
3 Alkenes are unsaturated hydrocarbons.

The diagram of an alkene molecule is shown.

N /N
H c=C H
N S N
H C
NN
C H
7N
H H

(@) Explain how the structure of this alkene molecule shows that it is an
unsaturated hydrocarbon.

(b) (i) Draw the structure of a molecule of propene, C,H,, showing all covalent bonds.

6’

(2)

(i) Explain what you would see if propene is bubbled through bromine water.
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(c) Propene can be polymerised.

Give the name of the polymer formed when propene is polymerised.

(d) Complete the balanced equation for the reaction of butene, C,H,, with oxygen to
form carbon monoxide, CO, and water.
(2)
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DO NOTWRITE INTHIS AREA

. DONOTWRITEINTHISAREA .

e | J
9

L
R A0 0 R A Turn over »
P 5 7 5 8 0 A 0 9 2 0




P 5 7 5 8 0 A0 1 0 2 0

-
Acids and electrolysis
4 (a) A solution of sodium chloride can be decomposed using electrolysis.
The products formed at the electrodes are chlorine gas and hydrogen gas.
(i) State the form of energy used to carry out the electrolysis.
(1)
(i) Describe a test to show that the gas is chlorine.
(2)
(iii) Which of these is made using chlorine?
Put a cross (X)) in the box next to your answer.
(1)
[0 A bleach
[0 B cement
[0 C glass
[0 D poly(ethene)
\
10
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(b) Sodium chloride solution can be produced by the reaction of hydrochloric acid
with sodium hydroxide solution.

(i) Complete the sentence by putting a cross (X)) in the box next to your answer.

The reaction of hydrochloric acid with sodium hydroxide is an example of
(1)

[] A combustion
[J] B neutralisation
[J] € oxidation

[0 D thermal decomposition

(i) Write the balanced equation for the reaction of hydrochloric acid with
sodium hydroxide.

11
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(c) When water is electrolysed, hydrogen and oxygen gases are formed.
The volumes of hydrogen and oxygen formed are measured at two-minute intervals.
Two experiments are carried out.
In experiment 2 the current used is double the current used in experiment 1.
The results of the two experiments are shown in the table.
experiment 1 experiment 2
time / i .
minutes volume of volume of volume of volume of
hydrogen/cm? oxygen/cm? hydrogen/cm? oxygen/cm?
0 0.0 0.0 0.0 0.0
2 5.0 25 10.0 5.0
4 10.0 5.0 20.0 10.0
6 15.0 7.5 30.0 15.0
8 20.0 10.0 40.0 20.0
Use the results to describe the effect of time and current on the volumes of
hydrogen and oxygen formed.
(3)
(Total for Question 4 = 10 marks)
\
12
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Fuels
5 (a) Complete the sentence by putting a cross ([X]) in the box next to your answer.
Hydrogen can be used as a fuel in the engines of some vehicles.

An advantage of using hydrogen, rather than petrol, as a fuel for vehicles is that
hydrogen

] A is not flammable
[0 B isagas
[] € is produced using electricity

[ ] D produces only water on combustion

(b) Hydrocarbon fuels are obtained from crude oil.
When these fuels are burned sulfur dioxide can be released into the atmosphere.

(i) Explain how sulfur dioxide is formed when the fuels are burned.

(ii) Sulfur dioxide reacts with rainwater to form sulfurous acid, H,SO..
Sulfurous acid is oxidised by oxygen in the air to form sulfuric acid.

Write the balanced equation for the oxidation of sulfurous acid by oxygen.

13
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*(c) Bioethanol is a biofuel and is produced from plants.
Diesel oil is a fossil fuel obtained from crude oil.
Diesel is commonly used as a fuel for buses.

Evaluate the advantages and disadvantages if bioethanol, rather than diesel, is
used as a fuel for buses.

14
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(Total for Question 5 = 12 marks)
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Metals
6 (a) Some properties of copper and gold are shown in the table.
cost of density relative resistance Sl 7
metal 3 . conduct
1kg/£ /gcm strength | to corrosion . .
electricity
gold 33000 19.3 low excellent excellent
copper 5 8.92 high good very good
Very small amounts of gold are used to connect microprocessors and memory
chips in some electrical devices, such as mobile phones and computers.
Give two reasons why gold is used, rather than copper, in these electrical devices,
even though gold is much more expensive than copper.
(2)
FEASON T e
FEASON 2 oo
\
16
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( A
(b) Metals are often alloyed with other metals to increase their strength.
Explain, in terms of their structures, why gold alloys are stronger than pure gold.
(3)
(c) Most metals are extracted by reduction of compounds in their ores.
State what is meant by the term reduction.
(1)
_ J

17
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*(d) The method of extraction of a metal from its ore depends on the reactivity of the
metal and, in some cases, on the cost of the extraction process.

The list shows some metals in the reactivity series from the most reactive at the
top to the least reactive at the bottom.

most reactive magnesium
aluminium
zinc

iron

copper

least reactive gold

Aluminium, iron and gold are obtained by different methods.

Describe how the method of obtaining these metals is related to their position in
the reactivity series and to the cost of the extraction process.

18
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(Total for Question 6 = 12 marks)

60 MARKS
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