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SECTION A
1. The diagram represents the particles present in an atom of an element.
Where appropriate, the charges on the particles are shown.
A bbb bbbt bt a ettt b e ehe bt ene e
B ettt ettt st
ettt bttt ettt
3
(b) Name the part of the atom labelled D.
(O))
(c) State the mass number of this atom.
Oy
(d) State the atomic number of this atom.
ey
(e) State the electronic configuration of this atom.
1 Q1
(Total 7 marks) T
J

3
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2. Ammonia is made industrially by the reaction between nitrogen and hydrogen.
(a) Name the raw material from which:
(1) nitrogen is obtained;
............................................................................................................................ (1)
(i1) hydrogen is obtained.
............................................................................................................................ (1)
(b) The equation for the industrial production of ammonia is
Ni(g) + 3Ha(g) = 2NHi(g)
(1) Name the catalyst used in this reaction.
............................................................................................................................ (1)
(i1) State the temperature and pressure used in this reaction.
TemMPETAtUIE 1N CC....uiiiiiiieciie et eetee et et e e et e e st e e esbeeesabeeessaeeesnseeennseeens
Pressure in atmMOSPREIES ......cc.eevviiiiieiiieciiecie ettt
(2)
(iii) Place crosses ([X]) in three boxes to show how the reaction can be made to go
faster.
decrease the concentration of the nitrogen and hydrogen [
decrease the temperature  []
increase the concentration of the nitrogen and hydrogen [
increase the surface area of the catalyst [
increase the temperature [
remove the catalyst [
3 Q2
(Total 8 marks) 7
4
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(Total 5 marks)

LeaveW
blank
. When copper(Il) carbonate is heated it produces carbon dioxide gas and a solid residue of
the metal oxide.
The diagram shows a sample of copper(Il) carbonate being heated and carbon dioxide gas
being collected.
copper(I) carbonate
Z
( ><‘\ T T )
T N
HEAT
/
(a) Describe a chemical test, and its result, to show that the gas is carbon dioxide.
TEST e e s s
RESULL <.ttt ettt et e sttt esateebeesateeteens
2)
(b) Write a word equation for the reaction that takes place when the copper(Il) carbonate
is heated.
1)
(c) What colour change is seen as the copper(Il) carbonate is heated?
COlOUT At STATT ..ueiiiiiiieieeteee ettt ettt sttt ettt sb et st e bt
COoloUT @t ENA ...ttt et
2 Q3

/

5
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4. Barium carbonate is insoluble. It can be formed as a precipitate when two solutions are
mixed together.
(a) Solutions of two of the following compounds can be used to prepare barium carbonate
in this way.
Place crosses ([X]) in two boxes to indicate these solutions.
barium nitrate  []
barium sulphate  []
calcium chloride [
sodium carbonate  []
zinc carbonate  []
(2)
(b) How could the barium carbonate be separated from the mixture at the end of the
reaction?
1)
(c) The barium carbonate is contaminated with a solution of the soluble substance also
made in the reaction.
How could a sample that contains only barium carbonate be obtained from the
contaminated barium carbonate?
2 Q4
(Total 5 marks) 7
J
7
A O 0 0 Turn over
H 3 6 8 5 0 A0 7 2 0



S.

(a) The diagram represents a molecule of methane.

Name the type of bond that joins the atoms together in a molecule of methane.

(b) Use words from the box to complete the sentences.
Each word may be used once, more than once or not at all.

atoms high low many

molecules strong weak

Methane has @ .......cccccoevveeiienennne boiling point.
This is because there are ..........c.cccecveeeennennne. forces between the .........cccccevvvevevennenns
(c) Hydrogen has 1 electron.

Oxygen has 8 electrons and its electronic configuration is 2.6
Complete the diagram to show the electrons in a molecule of water.

«GF

2
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(d) When hydrated copper(Il) sulphate is heated there is a colour change and water is
given off.

(i) Describe the colour change.

Colour before hEating .........ccceeviiiiiiiiieeiieie et
Colour after REAtING ........eeeiviiieiiieeeeeeee et e re e e e e eaae e
(2)
(i1)) Name the solid formed when hydrated copper(Il) sulphate is heated.
1)
(ii1) This reaction is reversible.
What will happen if water is added to the solid formed in (d)(ii)?
1)

(Total 10 marks)

Leave )
blank
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6. (a) The diagram represents an alkene.

H H H
I 4
H—C—C=C
| AN
H H

water?

(2)
(b) Alkenes form addition polymers.
Part of an addition polymer made from two monomer units is shown.
T
T
|
H HH H
(i) Why can this polymer be described as a hydrocarbon?
()
(1)) Why can this polymer be described as saturated?
1)

Leave )
blank
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(ii1) Draw the structure of the monomer from which this polymer was formed.
(2)
(c) Poly(chloroethene) is another addition polymer.
Poly(chloroethene) is waterproof, does not conduct electricity and melts when heated.
Place crosses in two boxes to show possible uses of poly(chloroethene).
insulation on electrical wires [
non-stick coating on pans [
overhead power cables [
railway tracks [
rainwear  []
(2) Q6

(Total 10 marks)

il

TOTAL FOR SECTION A: 45 MARKS
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SECTION B
7. Lithium and potassium are both reactive metals.
A small piece of each metal is added to separate troughs of water.
The metals react with water as shown in these equations:
lithium + water — compound A + gas X

potassium + water — compound B + gas X

(a) (1) State one observation that would be the same during both reactions.

(i1) State one observation that could be made during the reaction between potassium
and water, but not during the reaction between lithium and water.

1)
(b) (1) What is the name of compound A?
1)
(11)) What is the formula of compound B?
1)
(c) Identify gas X and describe a test, and the result, for this gas.
IAEntity OF X oottt ettt ettt ettt eb e nte et
ST ettt ettt ettt e st e s eeas
(2)

Leave )
blank
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(d) (1) State the colour of universal indicator in a solution of compound B.
Which ion causes universal indicator to turn this colour?
Colour of universal INAICALOT ........cceeeeuieiiieiiierie et
0] 4 BSOSO PP PP UPPPPRRUPPPPOINt
(2)
(i1)) What colour does compound B give in a flame test?
ORI 4
(Total 9 marks)
J
13
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8. Crude oil is a mixture of many different compounds.
(a) During industrial refining, crude oil is first separated into fractions.

(1) What is the name of the process used to obtain fractions from crude o0il?

(b) Four of the fractions obtained from crude oil are:
bitumen
diesel
gasoline

kerosene

(1) Which of these four fractions is used in making roads?

Leave )
blank

H 3 6 8 5 0 A 0 1 4 2 0



LeaveW
blank
(c) Octane is a hydrocarbon in the gasoline fraction.
Write the names of the substances in the word equation for the complete combustion
of octane.
OCtane + ......ccccccceiiiiiiiiiiinnn, D ——————— T
3)
(d) Octane belongs to a homologous series called the alkanes.
What is the general formula of the alkanes?
m | s
(Total 11 marks)
J
15
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9. The reaction between magnesium and chlorine forms the ionic compound magnesium
chloride, MgCl,.

(a) State the electronic configurations of magnesium and chlorine atoms.
IMAGNESTUIN ...eniiieiiieiiieieeeiteeiee et e e e tte et e e ebeesbeesaaeesbeessbeensaessseenseassseenseessseenseasssennseens
CRIOTINE ..ttt et ettt et e et e e bt e s st e et e saeeenee

(b) By reference to electrons, describe how magnesium and chlorine atoms form
magnesium chloride.

(c) Oxidation occurs in this reaction.

Identify the substance that is oxidised in the reaction, giving a reason for your
choice.

SUDSEANCE OXIAISEA .ooveeiiiiiiiiiieiieiiiieeeeeeeeeeeeeeeeeeeeee ettt ettt e et e eee et et e ereeeeeeeeeeeeereeereeeeeeeeeees

) AT L) s NP UPPRPRRPRPR
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(d) Explain why magnesium chloride has a high melting point.

(Total 10 marks)

Leave )
blank

Q9

|

TOTAL FOR SECTION B: 30 MARKS
TOTAL FOR PAPER: 75 MARKS
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