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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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Answer ALL questions

Some questions must be answered with a cross in a box [X. If you change your mind about an
answer, put a line through the box 2¢ and then mark your new answer with a cross [X.

Carbon dioxide
1 One of the gases in today’s atmosphere is carbon dioxide.

(a) Carbon dioxide is detected by bubbling it through limewater.
A white precipitate forms in the test tube showing that the gas is carbon dioxide.

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

V3V SIHLNIJLMIONOQ -

Limewater is a solution of
L1 A hydrochloric acid
[J B calcium hydroxide
[J € sodium chloride
[J D sodium hydroxide
(i) The white precipitate formed is filtered off.

The diagram shows the results of the filtration.
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(b) The amount of carbon dioxide in today’s atmosphere is different from that in the
Earth’s early atmosphere.

(i) State a way in which carbon dioxide is removed from the atmosphere.

(i) State a way in which carbon dioxide was added to the atmosphere before
humans were on the Earth.

(c) Methane is a hydrocarbon.
When methane burns completely, it reacts with oxygen to form carbon dioxide
and one other product.

(i) Write the word equation for this reaction.

(ii) Which of these is used in the largest amount as a fuel?

Put a cross (X)) in the box next to your answer.
(1)
A bitumen
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(Total for Question 1 = 8 marks)
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Metals

2 Metals are found in the Earth'’s crust.

(@) Unreactive metals are found as uncombined metals.
Which of these metals is usually found uncombined in the Earth’s crust?

Put a cross (X) in the box next to your answer.
(1)
L] A gold

] B iron

VUV SIHLNISLMMIONOG

[J € potassium e
[J D zinc

(b) (i) Lead can be produced by heating lead oxide with carbon.

Complete the word equation for this reaction.

lead oxide + . B 1= I oSS

(i) In this reaction, lead oxide is reduced.

Complete the sentence.
(1)

Lead oxide has been reduced DeCauSe it NAS 1OST ... .
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() Aluminium is extracted from aluminium oxide by electrolysis.
Heating with carbon is not used to extract aluminium from aluminium oxide.

Explain why aluminium is not extracted by heating with carbon.

SAREA

(d) There are many uses of aluminium. These uses are related to its properties.

The table shows information about the properties of aluminium and steel.

T relative
metallic density cost per relative ability resistance
substance / kg m3 tonne/ £ strength to conduct .
r to corrosion
electricity
aluminium 2700 1000 high good good
steel 7820 100 very high good poor

Use the information in the table to explain which properties of aluminium make it
more suitable than steel for use in overhead power cables.
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Alkanes

(@) The alkanes are hydrocarbons.

The table shows the number of carbon atoms per molecule and the boiling point
for some alkanes.

VMY SIHLNIGLMIONOG

alkane number of carbon atoms in boiling point

one molecule (°C)
butane 4 0
pentane 5 36
hexane 6 69
heptane 7 98
octane 8 126
nonane 9 157

The boiling points for butane, pentane, hexane and heptane are plotted on the graph.
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200

180

160

140

120

100 ~

80

60

40

20

T T T T T 1
5 6 7

T 1
9 10

number of carbon atoms in one molecule

P 4 8 5 7 8 A 0 8 2 0

o~
ot YAUY SIHL)
EBREEEESEERES

s

LREEES

o
o

s

S

o}
<X
S
<

SRR
J ~ e %0%
- | & Pkt




(i) Plot the boiling points for octane and nonane and draw the line of best fit.

(i) Describe the trend shown by the line of best fit on the graph.

(i) Extend the line on your graph to estimate the boiling point of the alkane with
ten carbon atoms in one of its molecules.

boiling point= ...
(iv) Complete the sentence by putting a cross (X)) in the box next to your answer.
All alkanes
L1 A have molecules containing oxygen atoms
L1 B form a colourless mixture when shaken with bromine water

L1 € canburnin a limited supply of air to form carbon monoxide

[J D have molecules that each have a C—=C bond

(b) When propane is heated it can form propene and one other product.
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Complete the word equation and then draw the structure of propene, showing all
bonds, in the empty box.
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Limestone
4 (a) Limestone is a rock which often occurs as layers and contains fossils.
Which type of rock is limestone?
Put a cross (X)) in the box next to your answer.
(1)
[J A igneous
[J B magma
[J € metamorphic
[J D sedimentary
(b) Give a large-scale use of limestone.
(1)
(c) Limestone is extracted in large quantities from quarries.
Explain why some people might object to the opening of a limestone quarry near
to where they live.
(2)
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(d) Limestone is a naturally occurring form of calcium carbonate.

Calcium carbonate can be broken down by heating to form calcium oxide and

HsAREn

carbon dioxide.
(i) Write the word equation for this reaction.
(2)
(i) When 5.0 g of calcium carbonate was completely decomposed,
2.8 g of calcium oxide was formed.
Calculate the mass of carbon dioxide gas given off in this reaction.
(1)
mass of carbon dioxide = ... g
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(e) A student investigated the ease of decomposition of three metal carbonates.
Equal masses of each metal carbonate were heated.
The time taken for carbon dioxide to be detected was measured.

The following apparatus was used.

Wi
N\
metal T ARINE
carbonate heat
limewater o
T

The table shows the observations and the time taken for carbon dioxide to be detected.

time taken for

metal carbonate observations carbon dioxide
to be detected / s
calcium carbonate powder remains white 180

white powder turns yellow when hot

but is white when cold 105

zinc carbonate

copper carbonate green powder turns black 36

(i) All the carbonates have undergone a reaction.

Give the evidence that shows that all three carbonates have reacted.
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(i) Explain how the results show the order of the ease of decomposition of these
three metal carbonates.
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Polymers and fuels
5 (a) Complete the sentence by putting a cross (X)) in the box next to your answer.
Methods used to dispose of polymers are recycling, burning and putting in a

landfill site.
When waste polymers are burned, most of the products are gases.

An advantage of disposing of polymers by burning is
L1 A carbon dioxide is released
[1 B toxic gases are released
[1 € the mass of solid waste is reduced

[ D the solid waste is recycled

(b) The formula of the polymer poly(chloroethene) is shown.
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-
*(d) Many different substances are used as fuels.
Several factors contribute to making a substance a good fuel.
Examples of good fuels are ethanol, methane and petrol.
Describe some of the factors that make a substance a good fuel, explaining the
advantages and disadvantages of one of the fuels listed above.
(6)
\
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Hydrochloric acid

6 (a) Dilute hydrochloric acid can be used to make salts.
These salts are called chlorides.

Which of the following will not react with dilute hydrochloric acid to produce
zinc chloride?

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

[J] A zinc carbonate
[J B zinc hydroxide
[J] C zincoxide

[J] D zincsulfate

(b) Hydrochloric acid is present in the stomach.

() Describe the purpose of hydrochloric acid in the stomach.

(i) Indigestion tablets can be used to neutralise excess hydrochloric acid in the
stomach.

Some indigestion tablets contain aluminium hydroxide.

Write the word equation for the reaction of aluminium hydroxide with
hydrochloric acid.

(c) Electrolysis can be used to decompose hydrochloric acid.
The products of electrolysis are hydrogen and chlorine.

Complete the balanced equation for this reaction.

2HCl = H, 4
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*(d) Chlorine and hydrogen are manufactured by the electrolysis of saturated
sodium chloride solution.
The gases have important uses so must be produced in large amounts.
However both gases are hazardous and leaks of the gases would be very serious.

Describe the important uses and the hazards of each gas and the test for chlorine
that might be used to detect a small leak of the gas.
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(Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS
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