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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.

Hydrochloric acid

1 (a) Dilute hydrochloric acid can be decomposed by passing a direct electric current
through it using the apparatus shown in the diagram.

chlorine gas X

hydrochloric acid

a—t d.C. o—

supply

(i) Give the name of the process in which a substance is decomposed by a direct
electric current.

(ii) The experiment is carried out in a fume cupboard because chlorine gas is formed.

Explain why a fume cupboard is used.
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(iii) Gas X is tested.
A burning splint is applied to a mixture of gas X and air in a test tube.
A squeaky pop is heard as the gas burns.

Give the name of gas X.

(b) Hydrochloric acid is produced in the stomach.
(i) Complete the sentence by putting a cross (X) in the box next to your answer.
Hydrochloric acid in the stomach helps to break down food.
Hydrochloric acid in the stomach also
[ A improves the flavour of the food
[0 B kills bacteria
[0 € neutralises acid
1D

releases energy

(i) Acid indigestion is caused by excess hydrochloric acid in the stomach.
Which of these could help to cure acid indigestion safely?

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

sodium chloride

sodium hydroxide

O o oo

A
B
C calcium carbonate
D

calcium chloride

(c) Hydrochloric acid reacts with metal oxides to form a salt and water.

Complete the word equation for the reaction of magnesium oxide with
hydrochloric acid.

magnesium oxide + hydroChlOriC @Cid —> ...

(Total for Question 1 = 8 marks)
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The atmosphere
2 (a) The pie chart shows the percentages by volume of gases in dry air.
gas A
gasB
gas C
all other gases
(i) State the name of gas A.
(1)
(ii) Gas B is released by photosynthesis.
State the name of gas B and state the percentage of gas B in dry air.
(2)
VAN .
PEICENTAGE = e
(iii) Complete the sentence by putting a cross (X) in the box next to your answer.
GasCis
(1)
0 A ammonia
[0 B argon
[0 € carbon dioxide
[0 D watervapour
\
6
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(iv) Gas A makes up the largest percentage of dry air.
All the other gases make up 22% of dry air.

Calculate the percentage of gas A in dry air.

(1)
percentage of gas A= ...
(b) The Earth’s early atmosphere contained a large amount of water vapour.

(i) State how this water vapour entered the early atmosphere.
(1)

(ii) Today’s atmosphere contains a very different amount of water vapour.

Explain why the amount of water vapour in the atmosphere has changed.

(2)

(Total for Question 2 = 8 marks)
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Metals
3 Iron and aluminium are metals.
(@) Complete the sentence by putting a cross (X)) in the box next to your answer.

Most metals are extracted from rocks found in the Earth’s crust.

Rocks from which metals can be extracted are called
—— [J A elements
—— [0 B igneous
—— [J C ores
— 0 D sand

(b) Iron is extracted by heating a mixture of iron oxide and carbon.

Complete the word equation for this reaction.

IrON OXide + oo 3 T 0N T e

(c) Aluminium, rather than iron, is used as the main metal in the production of aeroplanes.

Give two reasons why aluminium is used as the main metal in the production of
aeroplanes.
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4 N\
(d) An experiment was carried out to investigate the conditions needed for iron to rust.
Three test tubes, A, B and C, had identical iron nails placed in them, under
different conditions.
N - S - N -~
oil —L
boiled
Water\\ drylng Water\
agent—_| /. -
The tubes were left for two weeks.
The observations are recorded in the table.
test tube conditions observations
A air and water rusted
B dry air not rusted
C bOIIeO.l vyater . not rusted
containing no air
Explain why the iron nail placed in test tube A rusted but the iron nails in test
tubes B and C did not rust.
(2)
\_ J
9
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(e) Stainless steel is an alloy containing iron and chromium.

(i) State what is meant by an alloy.

(i) Cutlery is made of stainless steel.

Give a reason why cutlery is not made of pure iron.
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(Total for Question 3 = 10 marks)
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4 )
Plastics
4 (a) Molecules of plastics are long chains of repeating units.
(i) Complete the sentence by putting a cross (X)) in the box next to your answer.
A substance that contains molecules that are long chains of repeating units is
(1)
[0 A analkene
[0 B a biofuel
[J C€ apolymer
[0 D asalt
(ii) Describe how ethene molecules can form molecules that are long chains of
repeating units.
(2)
\ J
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(b) An experiment was carried out to see if different plastics, A, B and C,
were biodegradable.

In the experiment, 100 g of each plastic was buried in identical samples of soil
under identical conditions.

After 100 days and 200 days the mass of each plastic remaining was measured.

The results are shown in the table.

mass remaining / g

plastic after 100 days after 200 days

A 46 14

B 32 2

C 100 100

(i) Give the meaning of the term biodegradable.

12
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(iii) Give one advantage of disposing of waste plastic by burning.

(1)
g 8
o B BB B e i B
o n
= s
= T | oottt
= =
= £
I'I_'l l|,,|__| .....................................................................................................................................................................................................................................................................................
= o
=]
I E (c) Poly(chloroethene) is used as a plastic.
; <z> A molecule of poly(chloroethene) can be shown as (CH,CHCI) .
o
T 8 Give the names of the three elements present in poly(chloroethene).
(1)

(Total for Question 4 = 9 marks)
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Rocks

5 (a) Limestone is a sedimentary rock.
Limestone is a form of calcium carbonate.

(i) A sample of limestone has a layered structure and contains fossils.

Explain how this limestone has formed.

(i) When calcium carbonate is heated strongly, it is converted into calcium oxide.
This is a thermal decomposition reaction.

Explain what is meant by thermal decomposition.

(iii) When a given mass of solid calcium carbonate is completely decomposed, the
solid calcium oxide formed has a lower mass.

Explain why the mass of calcium oxide at the end of the reaction is less than
the original mass of calcium carbonate.
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*(b) Limestone is an important raw material and has many uses.
Large quantities of limestone are extracted from quarries.
A decision is made to close a limestone quarry.
Describe large scale uses of limestone and discuss the advantages and
disadvantages for a local community if the limestone quarry in the area is closed.
(6)
\
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(Total for Question 5 = 12 marks)
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Fuels
6 Petrol is a fuel used in cars.
(@) Complete the sentence by putting a cross (X)) in the box next to your answer.

Petrol is obtained from crude oil.
The process used to separate petrol from crude oil is

(1)
[J A dissolving
[ B electrolysis
L1 C filtration
[] D fractional distillation
(b) A molecule of each of three substances, P, Q and R, is shown below.
HHHHHHHH
e
BERRRRN
substance P
HHHHHH
e
S
substance Q
H H
1=
H—C—C—C/ \C—C—C—H
o
substance R
(i) One of the substances found in petrol is octane, CH. .
Explain which of the substances, P, Q or R, is octane.
(2)
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( )
(i) A small amount of bromine water is shaken with separate samples of P, Q and R.
One mixture changes colour from orange to colourless.
8 < The other two mixtures remain orange.
[
% :‘:, Explain which two of the mixtures remain orange.
3 £ (2)
= E
= p-s
=i izsvssod [ SOOTOOEEOUO OO T O UUO OO OOT OSSO U T
i
= o
=] ; .....................................................................................................................................................................................................................................................................................
b o
A =
o
> 255 | e e kRS8R 1R e
:
(iii) Substances P, Q and R are all hydrocarbons.
Explain how the formulae of substances P, Q and R show that they are all hydrocarbons.
(2)
- B |
z 2
Q oo [
S =
i
= =
m (@)
= =
= b oo
=
S =
= —
CE
oo =
@ 5
;s o
\ J
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*(c) Petrol and hydrogen are both fuels that can be burnt in the engines of cars.

Identify the products formed when each of these fuels burns and give the
advantages and disadvantages of using hydrogen rather than petrol as a fuel in cars.

(6)
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(Total for Question 6 = 13 marks)
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