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1.

N6863

Use the substances from the list to complete the following table.

argon
carbon dioxide
chlorine

iron

potassium

sodium chloride

Each substance may be used once, more than once or not at all.

Description Substance

An unreactive gas, consisting of

separate atoms | e,

A metal that reacts with water

to form an alkaline solution | oo

A solid used to de-ice 10ads | e

A green gas | e

A gas that turns limewater

milky e,

A metal used as a catalyst | L

(6)

Leave
blank

Q1

(Total 6 marks)

TURN OVER FOR QUESTION 2

-
T'urn over




2. Hydrocarbon fuel is burnt in excess air to form carbon dioxide gas.
(a) The names and formulae of four compounds are shown

carbon dioxide ethanol glucose propane
C02 CQHSOH C6H1206 C3Hg

Which compound is a hydrocarbon? Explain your answer.
COomMPOUNA ..o

EXPIANATION 1ettieiiie ettt ettt et et en e e et e eana e eaane s

(2)
(b) Explain why carbon dioxide is called a compound.
(2)
(c) Explain how the amount of carbon dioxide in the atmosphere is reduced by
(i) green plants
(2)
(i1) the oceans
(1)

N6863 4

Leave
blank




(d) Sometimes carbon monoxide gas is formed when a hydrocarbon burns. Leave

blank
(i) Why is carbon monoxide formed instead of carbon dioxide?
(1)
(ii) A faulty room heater gives off carbon monoxide gas.
Explain why this is dangerous.
@| &

(Total 10 marks)

TURN OVER FOR QUESTION 3
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3.
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Copper can be found as copper oxide contained in rock.

(a) What is the name for a metal compound, found in rocks, from which the metal can

be extracted?

(b) Copper oxide reacts when mixed with carbon to produce copper.

(i)  What must be done to start the reaction?

(ii) Complete the word equation for this reaction.

copper + carbon ——
oxide +

(iii) Copper oxide undergoes reduction in this reaction.

Explain what is meant by reduction.

(1)

Leave
blank




(c) Copper can be purified using the apparatus below. Leave
blank
d.c. supply
—® O—
copper electrode A — copper electrode B
N J
Describe how copper can be purified, using the apparatus above.
3)
(d) (i) Give one use of copper.
(1
(ii) State the property of copper that makes it suitable for this use.
............................................................................................................................ 3
|2
(Total 9 marks)
TURN OVER FOR QUESTION 4
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4. (a) What is the percentage of oxygen in the air?

@)
(b) What volume of gas is contained in the syringe?
maximum volume
3
gas 50cm
entering

—-—"—___lI]IiIIlllH1I|IIII|IIII]IIII|[III IlIIElIII|II!II|

(2)

(c) Hydrogen peroxide solution decomposes to form water and oxygen in the presence
of an enzyme. The decomposition is carried out at different temperatures. The
graph shows the initial rate of reaction at different temperatures.

Rate of USRI o
reaction it

20 30 40 50 60
Temperature in °C

(i) What is an enzyme”?

- N6863 8

Leave
blank
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(i1) Explain, in terms of particles, why the rate of reaction is faster at 40 °C than at
20°C.

3)
(111) Explain why the rate of reaction decreases above 41 °C.
(2)
(d) Some products are manufactured using reactions involving enzymes.
Name one of these products and the source of the enzyme used.
ProdUuct ..o
SOUICE OF @NZYIME ..iiiiiiiee et
2

Leave
blank

Q4

(Total 12 marks)

TURN OVER FOR QUESTION 5

9 Turn over




S.

N6863

The table gives information about four chlorides.

Name Formula pH of solution
aluminium chloride AlCls 3
calcium chloride CaCl, 6
copper chloride CuCl, 5

] sodium chloride NaCl 7

(a) All the solutions contain chloride ions, CI™.

)

(i1)

Deduce the formula of the metal ion present in each of the four chloride
solutions.

A TUITITIIUTIT TOT 1t ittt ettt e e e e e e e e e e e e ee s see s e e e sae e see e sbeassbeeeen s eensenaassannasanasenns
CALCIUITL 1O+ o et et e e e et e e e e e e e e ettt e s s aaeesen s e e aaneasann s s eaan s aeeesbneessnne e ennnaaaaees
COPPET 10Nttt ettt bbb

SOAIUITL L0111 oo oot e e e e e e ettt e e e ea e e ateessasa s e s neeea e e eas b e e s s srn e e nnasas

Suggest a connection between the formula of the metal ion and the pH of the
solution of its chloride.

(1)
(b) Only one of the chloride solutions is coloured.
(i) Which chloride solution is coloured?
(D
(ii) Use the periodic table to explain why you would expect this chloride solution

to be coloured.

10

Leave
blank




(¢) Magnesium reacts with two of the chloride solutions in the table to precipitate a
metal. One reaction is with copper chloride solution. The equation for this
reaction is

Mg(s) + CuCla(aq) —> MgCly(aq) + Cu(s)
(i) Name the other chloride solution which reacts to precipitate a metal.

Write a balanced equation, including state symbols, for its reaction with
magnesium.

(4)
(i) Explain why magnesium is said to be oxidised when it reacts with these two
chloride solutions.

(2)
(iti) Explain why magnesium does not react with the other two chloride solutions
in the table.

Leave
blank

Qs

(Total 14 marks)

TURN OVER FOR QUESTION 6
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6.
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The element bromine exists as a mixture of two isotopes.

Complete the table to show the number of protons and neutrons in the nuclei
of the two isotopes of bromine.

Atomic number | Mass number | Number of Number of
of isotope of isotope protons neutrons

35 TO e e

35 81 e [
(3)

(i1) The relative atomic mass of bromine is 80.
Deduce the percentage abundance of the two isotopes in bromine.

(1

(b) Bromine is extracted by blowing chlorine gas through sea water which contains
bromide ions.

(i) Write an ionic equation for this reaction.

Leave
blank




(c) Bromine water is used as a test to distinguish alkenes from alkanes.

(i) Give the name and structure, showing all covalent bonds, of the alkene
containing three carbon atoms.

(3)
(i) State the colour change when bromine water is shaken with an alkene.
INTAL COLOUT oaviiiiii e
FINal COLOUL et
(2)
(ii1) Predict what you would see if bromine water were added to a sample of
poly(ethene).
Explain your answer in terms of the bonding in poly(ethene).
PrediCtion oo
EXPIanation ..o
(2)

(iv) Poly(ethene) is widely used as packaging for foods.
State two properties of poly(ethene) which make it suitable for this use.

Leave
blank

Q6

(Total 17 marks)

TURN OVER FOR QUESTION 7
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Carbon dioxide, CO,, and silicon dioxide, SiO,, both occur widely in nature.
Carbon dioxide sublimes at —78 °C. Silicon dioxide melts at 1728 °C.

The two compounds have some similar chemical properties; for example, both react
with alkalis. They also have some similar physical properties; for example both are

electrical insulators.

(a) (i) What change of state takes place when carbon dioxide sublimes?

(ii) In what way are the electron arrangements of a carbon atom and a silicon

atom the same?

(ili) Suggest why carbon dioxide and silicon dioxide have some similar properties.

(b) (i) Suggest the type of bonding present in carbon dioxide and silicon dioxide.

Give a reason for your answer.

(ii) Suggest the type of structure present in silicon dioxide.
Give a reason for your answer.

ETUICEUTE o oeeeeee e s e e e e e e e e e oo e e et e e e e et aee e e e s s e e et eeeeas

Leave
blank




(c) Silicon dioxide is present as a mineral in many types of igneous and metamorphic Leave
rock. Describe what causes igneous rock to change into metamorphic rock. blank
Indicate the time scale involved.

@ Y

(Total 13 marks)

TURN OVER FOR QUESTION 8
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8. The

diagram shows stages in the manufacture of a fertiliser, ammonium sulphate.

nitrogen
ammonia, NH;
hydrogen ammonium sulphate, (NH,4),SO,
sulphuric acid
(a) Write a balanced equation for the formation of ammonia, indicating that the

(b)

reaction is reversible.

Ammonia was first made by this reaction using a pressure of 25 atmospheres.
Modern chemical plants use pressures of 200 atmospheres or more.

State two advantages of using a higher pressure for this reaction.

Give a reason to support each of your answers.

Ammonium sulphate is used to supply plants with increased levels of nitrogen.
Calculate the relative formula mass of ammonium sulphate, (NH,4),SO,, and hence
the percentage by mass of nitrogen (N) in this compound.

(Relative atomic masses: H=1.0; N=14. O=16; S=232)

(Total 9 marks)

Leave
blank

Q8
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