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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.
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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.

Turn over

LT AL ernson



-Jaquinu ajoym }saleau ay) 0} papuNoJ usadq Jou dAeY auLIojyd pue 1addod Jo SaSSeW WO dAljejal dY |

"P3)IWO Uddq dAeY (£0L-06 SIdqUWIN U d]WO}e) Spioulpdoe ayj) pue (L/-8G Ssiequinu djuioje) spioueyjue| 8y ,

LLL oLl 601 801 101 90l o)) Y0l 68 88 /8
pajespusyine wniuaBjusos wnppejsuiep wnusujew wnissey wnuyoq wniblogess wniugnp winjpiopiayin wniunoe wnipel wniouely
>___.c jou Inq U@tOQQ usaq aAeYy 9| L-¢| | siaquinu diwoje YlIM sjuswis|g mm WD u_>_ WI r_m mw QD u.m *O< Nm ._n_
[z22] [122] [892] [222] [¥92] [997] [z92] [192] [222] [oze] [eze]
98 Gg ¥8 €8 Z8 18 08 6. 8/ yy) 9/ G/ v €l z. 1S 95 GG
uopes aunejse wnjuojod yinwsiq pes| wnieyy Anosaw plob wnuped winiput wniwso wniuayl uaysbuny wnjejue} wniujey wnueyjue| wnueq wniseeo
uy w od 19 ad IL 6H ny d J SO Yy M el IH Mg eq s)
[zee] lore] [602] 602 102 02 102 161 G61 Z61 061 981 ¥81 18l 8/l 6EL I€L €clL
¥S €g zs LG 0S 6Y 8y VA7 of GP 44 P v (A7 (0]7% 6¢ 8¢ 1€
uousx aulpol wnunjie} Auownue un wnipul wniwpeo PENE] wnipejed wnipoyd wniusyind winiauyos) wnuapgAjow wnigou winiuoouiz wnupAk wnjuoss wnipignJ
ax 1 a1 as us uj PO By Pd uy ny o1 ol dN iz A is ay
Ll yrd) 8zl zzL 6Ll GLL zLL 801 90l €0l Lol [g6] 96 €6 L6 68 88 Gg
9¢ Ge ve €e z€ Le 0¢ 62 8z 12 9z G2 vz €z zz 1z 0z 6l
uoydAny aulwolq wnius|es oluasie wnjuewsab wnied ouiz Jaddoo |exoIu }/eqoo uod asauebuew winiwoyo wnipeueA wnuey} wnipueos wnioes wnissejod
)Y ig oS sy 99 e9 uz no 09 o4 upw 1D A 1L o8 ed M
¥8 08 6. G/ €l 0. g9 G'€9 65 65 95 GS 4 LG 8P GP (017 6¢
8l Ll 9l Gl vl €l zl L
uobie aulolyo nyns snioydsoyd uool|Is wnuwnie wnisaubew wnipos
Iy 19 S d IS v BN eN
(017 G'Ge z€ Le 8z 12 vz €z
0l 6 8 . 9 S Jaquinu (uoyoud) ojwoje ¥ €
uoau aupuonyy uabAxo uabouu uogued uoloq sweu wniikiaq wniyy
eN F| o N 2 g [oquiAs ojwoje og n
0z 6l 9l vl zl L SSew oJwoje aAle|al 6 l
- ) Aoy
wnijay uaboipAy
oH H
% L
0 . 9 S 1% ¢ 4 L

sjuawa|g ayj JO d|qe dIpolad Yyl

9 7 A0 2 2 0

1

P 4 0



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 5¢ and then mark your new answer with a cross [X.

Metals

1 Most metals occur as compounds found in rocks.
Metals can be extracted from some of these rocks.

(@) Complete the sentence by putting a cross (X)) in the box next to your answer.
Rocks from which metals can be extracted are called

[J] A sand
[J] B limestone
[J] C ores

[0 D elements
(b) Aluminium, copper and iron are metals.
Aluminium has a low density, copper is very unreactive and iron is strong when
alloyed.
These metals have many uses.

Draw one straight line from each metal to a use of the metal.

metal use

for water pipes

aluminium +

making aircraft bodies

copper +

making steel

iron +

to surface roads

-~ & & 0
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(c) An experiment was carried out to investigate the conditions necessary for iron to
corrode.
Three test tubes, A, B and C, had identical iron nails placed in them as shown.

R r a e a e
; air dry air
boiled water y
containing
no air T
water
A B C

After two weeks,

e the nail in tube A had not rusted
e the nail in tube B had rusted
e the nail in tube C had not rusted.

Explain why the iron nail in test tube B rusted and the iron nails in test tubes A and
Cdid not.

(d) Scrap iron can be recycled.

Explain an advantage of recycling scrap iron rather than extracting iron from iron
compounds found in the Earth.

(Total for Question 1 = 8 marks)
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Hydrocarbons
(a) Propene is a hydrocarbon.

The diagram shows the structure of a molecule of propene.

H H
! N/
C
N TN
c=C H
/N
H H

(i) Give the names of the two elements combined together in propene.

(i) Propeneis an alkene.
Alkenes are unsaturated.

State what you would see when orange bromine water is shaken with
propene.

(b) Propene can be made into a polymer.
(i) Complete the sentence by putting a cross (X)) in the box next to your answer.

The name of this polymer made from propene is

0 A plastic

[0 B poly(propane)
[J € poly(propene)
[0 D poly(ethene)

5
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(ii) Describe what is meant by the term polymer.

(iii) Many items made from polymers have a symbol like this.

This symbol shows that the polymer can be recycled.

Explain why it is an advantage to recycle polymers.

(Total for Question 2 = 8 marks)
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Carbonates

3 The photograph shows a sedimentary rock.

(b) Limestone is a sedimentary rock.
Limestone is mainly calcium carbonate.

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

(i)

O o oo

The formula of calcium carbonate is

A CaO
B CaC
C CaCo
D CaCOs

(1)

P 4 01 9 7 A 0 7 2 0
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(ii) Another rock that is mainly calcium carbonate is

L1 A cement
1 B chalk

L1 C granite
[l D magma

(c) When metal carbonates are heated some of them decompose giving carbon
dioxide.
In an experiment to investigate how fast three metal carbonates decompose,
equal masses of the carbonates are heated.

The table shows the changes observed and the time for carbon dioxide to be

detected.
changes observed time for carbon dioxide
to be detected / s
calcium carbonate | none none detected
zinc carbonate white powder turns yellow when hot 236
copper carbonate green powder turns black 40

(i) Explain what evidence in the table shows that a chemical reaction occurs
when copper carbonate is heated.

P 4 01 9 7 A 0 8 2 0



(ii) Use the information in the table to explain which of the carbonates is the
easiest to decompose.

(iii) Describe an experiment in which copper carbonate is heated and the gas
evolved is tested to show that the gas is carbon dioxide.

(Total for Question 3 = 10 marks)

9

R R R A Turn over
P 4 01 9 7 A 0 9 2 0 urhove



BLANK PAGE

10

P 4 01 9 7 A 01 0 2 O




~
The atmosphere
4 The pie charts show the likely composition of the atmosphere 2.5 billion years ago
and what its composition is today.
carbon dioxide
oxygen
gas X oxygen
gas X
carbon
dioxide
2.5 billion years ago today

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

Gas Xis

(1)

[0 A chlorine

[0 B hydrogen

[0 C nitrogen

[0 D radon
(b) State what produced the gases in the Earth’s early atmosphere.

(1)
J
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(c) Describe how carbon dioxide from the atmosphere becomes calcium carbonate in
rocks.

(d) When primitive plants appeared on Earth, the amount of oxygen in the
atmosphere changed.

Explain why.

12
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(e) The diagram shows a candle floating in a trough of water.
A jar was placed over the candle after the candle was lit.

R,

candle

water | — | trough containing water
s e

After the candle flame went out, the apparatus was left to cool to room
temperature.

Explain how the water level inside the jar at the end of the experiment will

have changed compared with the water level inside the jar at the start of the
experiment.

(f) Candles are made of wax which contains octadecane.
Octadecane burns in air to form carbon dioxide and water only.

Write the word equation for this reaction.

(Total for Question 4 = 11 marks)
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Fuels

5 When fuels are burnt, various gases can be given off including carbon monoxide,
carbon dioxide, water vapour and sulfur dioxide.

(a) Give the name of the element that burns, in oxygen, to form sulfur dioxide.

(b) Sulfur dioxide dissolves in water in the atmosphere to form acid rain.

State two problems caused by acid rain.

14
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(c) The graph shows the concentration of carbon dioxide in the atmosphere above
Hawaii from 1960 to 2010.

390 ~

number of 380 ~

cm? of carbon
dioxide in 1m?3
atmosphere

370

360 -

350

340 -

330

320

310

1960 1970 1980 1990 2000 2010

year

During this time, the average temperature on the Earth has increased by about 0.5 °C.
Some people think that a change in the amount of carbon dioxide in the
atmosphere has caused this change in temperature.

Explain how the data might or might not provide evidence for this idea.

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

Biofuels made from plants can be used instead of fossil fuels.

One advantage of using biofuels instead of fossil fuels is that they
[J A arerenewable

[J] B do not produce carbon dioxide when burnt

[] € do not contain carbon
L]

D do not need land for their production

15
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*(e) An experiment was carried out to determine the amount of heat energy released
when different fuels were burned.
Equal masses of four different fuels, A, B, C and D, were burned and the heat
energy released was used to raise the temperature of 100 g of water.

The table shows information about each fuel and the results of the experiment.

state of fuel TAEIG temperature
ease of amount .
fuel at room - rise of water/
lighting fuel of smoke o
temperature C
produced
A gas very easy none 12
B liquid very easy none 20
C liquid easy very little 38
D liquid easy very little 45

Give the advantages and disadvantages of each fuel, explaining which of the four
fuels would be best for use in a domestic heater.

(Total for Question 5 = 12 marks)
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Acids

6 Hydrochloric acid is produced in the stomach.
(a) Complete the sentence by putting a cross (X)) in the box next to your answer.
A reason why hydrochloric acid is produced in the stomach is to

[ A break down food
[1 B improve the taste of the food
[J] € neutralise acids

[ D produce gases

(b) Too much hydrochloric acid in the stomach can cause indigestion.
Indigestion tablets work by neutralising the excess hydrochloric acid in the
stomach.

Some indigestion tablets contain calcium carbonate.
The calcium carbonate reacts with the excess hydrochloric acid to form calcium

chloride, water and carbon dioxide gas.

Write the word equation for this reaction.

P 4 01 9 7 A 01 7 2 0
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*(c) Electrolysis can be used to decompose hydrochloric acid, HC, into its elements.
Part of the apparatus that can be used is shown.

carbon rods

Explain how you would use this apparatus to carry out the electrolysis of
hydrochloric acid in the laboratory, naming the products formed.
You may add to the diagram to help with your answer.

P 4 01 9 7 A 01 8 2 0
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(d) A student is given a test tube of oxygen and a test tube of hydrogen.
The test tubes are unlabelled.

Explain how the student could test the gases to identify which test tube contains
which gas.

(Total for Question 6 = 11 marks)

TOTAL FOR PAPER = 60 MARKS

19

P 4 01 9 7 A 01 9 2 0



BLANK PAGE

20

P 4 01 9 7 A 0 2 0 2 O




