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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.
® Keep an eye on the time.

® 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 $¢ and then mark your new answer with a cross [X.

Limestone

1 Limestone is a sedimentary rock.

(a) Describe how sedimentary rocks, such as limestone, are formed.

(b) Limestone in the Earth’s crust is converted into marble by the action of heat and
pressure.

State the type of rock formed.
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(c) Limestone is a natural form of calcium carbonate.

A piece of calcium carbonate is heated strongly.
It forms solid calcium oxide and a gas.
The masses of the solids before and after heating were found.

mass of calcium carbonate before heating =375¢
mass of calcium oxide remaining after heating =2.10g

(i) Calculate the mass of gas that was given off.

mass of gas givenoff= ... g

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

The gas given off when calcium carbonate is heated is

[J A carbon

[l B oxygen

[J € carbon monoxide
[J D carbon dioxide

(d) Calcium carbonate and calcium hydroxide are both used by farmers to treat some
soils.

Explain why calcium carbonate and calcium hydroxide are used in this way.

(Total for Question 1 = 8 marks)
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Propene

2 The structure of a molecule of propene is

H CH
/

(@) Propene is an unsaturated hydrocarbon.

(i) Explain what is meant by unsaturated hydrocarbon.

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

Propene can be made by using heat to decompose large alkane molecules
into smaller, more useful molecules.

This process is known as

[ A combustion
[] B cracking
[J € fractional distillation

[] D polymerisation

(iii) Describe what is seen when a sample of propene is shaken with bromine
water.
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(b) Molecules of propene can be combined to form a molecule of poly(propene).
(i) Which of these shows part of the structure of a molecule of poly(propene)?

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

1 A H

|
|
I—T—I
I—T—I
()
|
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(i) Ropes used on boats are often made from poly(propene).

poly(propene) rope

boats.
(1)
(iii) State a problem caused by the disposal of poly(propene) ropes in landfill
sites.
(1)

(Total for Question 2 = 9 marks)
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The atmosphere

3 The Earth’s atmosphere today has changed, when compared with the Earth’s earliest
atmosphere.

(@) Two processes that caused changes were the cooling of the atmosphere and
photosynthesis.

(i) State how cooling changed the composition of the Earth’s atmosphere.

(ii) Explain how photosynthesis changed the composition of the Earth’s
atmosphere.

(b) In an experiment, dry air is passed backwards and forwards over hot, excess copper
in the apparatus shown.

The oxygen in the air reacts with the hot copper to form copper oxide, CuO.

dry air

10
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(ii) When the copper has reacted with all the oxygen, the apparatus is allowed to
cool.

The initial volume of dry air in the apparatus was 50 cm?, measured at room
temperature and pressure.
During the experiment the volume of gas in the apparatus decreased.

Calculate the final volume of gas remaining in the apparatus after allowing it
to cool to room temperature.
(percentage of oxygen in dry air is 21%)

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

After the reaction between dry air and copper is complete, most of the gas
remaining in the apparatus is

argon
carbon dioxide

nitrogen

0 I N A
O N @ >

oxygen

(Total for Question 3 = 9 marks)
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Electrolysis and acids

4 (a) Water, acidified with a small amount of dilute sulfuric acid, can be decomposed
by electrolysis using the apparatus shown.

oxygen\\_ﬁ ﬁ//hyd rogen

acidified water—__ |

+
R I
6V d.c.
supply

(i) State the form of energy used to carry out the electrolysis.

(i) During the electrolysis, hydrogen is formed at one of the electrodes.

Describe a test to show that this gas is hydrogen.

(b) Electrolysis is also used to produce chlorine on a large scale.

Name a raw material that can be electrolysed to produce chlorine.

12
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(c) (i) Complete the sentence by putting a cross (X)) in the box next to your answer.

Acids are neutralised by metal hydroxides to form

A saltonly

B salt and hydrogen only
C salt and oxygen only
D

salt and water only

(i) Acids can also be neutralised by metal carbonates.

Dilute sulfuric acid is neutralised by copper carbonate as shown in the word

equation.
copper SU!foIC _, copper c:?\rb.on + water
carbonate acid sulfate dioxide

Copper carbonate is a green powder.

Describe what you would see when copper carbonate powder is added to
dilute sulfuric acid.
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(d) Two experiments were carried out to test the effectiveness of tablets of three
different indigestion remedies, A, B and C.

For each remedy, the experiments were carried out on both a whole and a
crushed tablet.

In experiment 1, each tablet was added to excess hydrochloric acid and the time
taken for the tablet to react completely was recorded.

In experiment 2, the volume of acid neutralised by each tablet was determined.

The table shows the results obtained for the investigation.

tablet  state of experiment 1 : time taken for the experiment 2 : volume of acid

of tablet tablet to react completely / s neutralised / cm?
whole 75 25.0

A crushed 30 25.0
whole 59 25.0

° crushed 19 25.0
whole 120 50.0

¢ crushed 44 50.0

(i) Explain, using information from the table, which of the tablets contains the
most of the active ingredient to overcome indigestion.

(ii) Explain, using information from the table, whether faster relief of indigestion
is achieved by using a given tablet whole or crushed.

(Total for Question 4 = 10 marks)
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Fuels and crude oil

5 (a) Some fuels are better fuels than others.

State one factor that makes a good fuel.

(b) Bioethanol is a fuel that can be obtained from the plant, sugar beet.
(i) Bioethanol and petrol can both be used as fuels.

Explain one advantage of using bioethanol produced from sugar beet, rather
than petrol produced from crude oil.

(ii) The main component of bioethanol is ethanol.

When burnt completely, ethanol, C H,OH, reacts with oxygen to produce
carbon dioxide and water.

Write the balanced equation for this reaction.

"’ RO 0 TR0
P 4 4 6 8 2 A 0 1 6 2 4



*(c) Useful products can be obtained by the fractional distillation of crude oil.

The diagram shows a fractional distillation column and the fractions obtained.

fractions

—» gases

j

petrol

|l| |l

fuel oil

crude oil >

— bitumen

(

The petrol fraction is obtained from near the top of the column.
The bitumen fraction is obtained from the bottom of the column.

Explain how the petrol and bitumen fractions differ in their properties and uses.
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(Total for Question 5 = 12 marks)
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Metals

6 The list shows some metals in order of reactivity.

most reactive  sodium
aluminium
zinc
iron
copper
least reactive  gold

(@) Aluminium and iron are extracted by reduction of their oxides.

State what is meant by reduction.

(b) Electrolysis and heating with carbon are two methods of reduction.

Explain why aluminium needs to be extracted from its ore by electrolysis, rather
than by heating with carbon.

(c) Iron is extracted from iron oxide, Fe,O..

In the extraction process the iron oxide is heated with carbon to form iron and
carbon dioxide.

Write the balanced equation for this reaction.

19
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¥(d) Pure metal can be converted into alloys.

In many cases alloys are more useful than pure metals, for example they are
stronger. Gold alloys, stainless steel and nitinol are examples of useful alloys.

Describe how alloying improves the usefulness of metals and how strength is
increased in terms of structure.

You may use diagrams to help your answer.

) RO R 0 A 0
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(Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS
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