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Section A

Answer all the questions in this section in the spaces provided.

The total mark for this section is 45.

A1 (a) Define the term compound.

(b) Choose from the following compounds to answer the questions below.

calcium carbonate
carbon dioxide
carbon monoxide
ethane
glucose
methane
propane
sodium oxide
sucrose
water

zinc oxide
Each compound can be used once, more than once or not at all.
Which compound

(i) is a product of fermentation,

(ii) reacts with both hydrochloric acid and aqueous sodium hydroxide,

(iii) reacts with hydrochloric acid to form a gas which turns limewater milky,

(iv) is formed by the thermal decomposition of limestone,

(v) is a hydrocarbon formed by the bacterial decay of vegetable matter,

(vi) is a product of the incomplete combustion of a hydrocarbon?

© UCLES 2012 5070/22/0/N/12
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(c) Draw a ‘dot-and-cross’ diagram for a molecule of water. For

Show only the outer shell electrons. Examiner's
Use

2]

[Total: 9]
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A2 A student heated different mixtures of metals and metal oxides.

The table shows his results. Exa;(;rrwer’s
Use
mixture reacts or no reaction
iron(III) oxide + zinc reacts
lead(IT) oxide + iron reacts
lead(II) oxide + zinc reacts
magnesium oxide + zinc no reaction

(@) (i) Predictthe order of reactivity of the metals iron, lead, magnesium and zinc.

least reactive € > most reactive

(i) Construct the equation for the reaction of iron(Ill) oxide, Fe,O4, with zinc. The
products are zinc oxide, ZnO, and iron.

(1]
(b) Aluminium is high in the reactivity series but does not appear to react with either water
or acids.
(i) Explain why aluminium appears to be unreactive.
.............................................................................................................................. [2]
(ii) Explain why aluminium is used in the manufacture of aircraft.
.............................................................................................................................. [1]
(iii)  Only one naturally-occurring isotope of aluminium is known.
State the number of protons and neutrons in this isotope of aluminium.
NUMDEr Of ProtONS ...
NUMDET Of NEUITONS ... e e e e e e e e e e e e e e 1]
[Total: 6]
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A3 The rate of reaction of iron with aqueous bromine is determined using the apparatus shown

below.

mechanical

L J/ stirrer

connected to
> iron rod

iron aqueous bromine
rod

The iron is removed at regular intervals. It is washed, dried and then weighed. The iron is
then replaced in the solution.
The experiment is repeated twice, each time with a different concentration of aqueous

bromine.

The results are shown in the table below.

concentration of agueous bromine speed of reaction
mol/dm3 mg iron reacted/min
0.050 9.2
0.10 18.1
0.15 27.2

(@ (i)

(ii)

(iif)

© UCLES 2012

Describe how and explain why the speed of this reaction changes with the
concentration of bromine.

.............................................................................................................................. [2]
Describe and explain the effect of temperature on the speed of this reaction.
.............................................................................................................................. [2]
Suggest another method of measuring the speed of this reaction.
.............................................................................................................................. [1]
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(b) The equation for the reaction is For
Examiner’s
Fe + Br, — FeBr, AH=-250kJ/mol Use

(i) Construct two half-equations for this reaction to show electron loss and gain.

2]

(ii) Draw a labelled enthalpy profile diagram for the overall reaction.
On your diagram include

the enthalpy change of reaction,
the activation energy,

reactants,

products.

[3]

[Total: 10]
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A4 Wood is made up of many different carbon compounds.

(@) Describe how carbon compounds are made in plants by photosynthesis.

...................................................................................................................................... [3]
(b) When wood is heated in the absence of air, the carbon compounds in the wood
decompose.
;
wood ] (
chips —1—— cold water
heat distillate

The distillate contains a number of organic compounds, including

ethanoic acid
ethanal
ethanol
methanol

(i) When calcium hydroxide is added to the distillate, it neutralises the ethanoic acid.
Name the salt formed in this neutralisation.

(ii) Ethanal can be removed from the distillate by a second distillation.
On what physical property of ethanal does this distillation depend?

For
Examiner’s
Use
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(ili) The composition by mass of ethanal is C 54.5%, H 9.1%, O 36.4%.
Calculate the empirical formula of ethanal.

(c) Ethanol reacts with ethanoic acid to form the ester ethyl ethanoate.

(i) Complete the following formula for ethyl ethanoate.

1
HC|C
H

(ii) State a commercial use for esters.

[Total:

© UCLES 2012 5070/22/0/N/12
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A5 Nickel can be refined by reacting the impure metal with carbon monoxide. The impurities do For
not react with carbon monoxide. Examiner’s
A volatile compound called nickel carbonyl is formed. Use
This is decomposed to give pure nickel and carbon monoxide.

(@) (i) Explain the meaning of the term volatile.

.............................................................................................................................. [1]
(ii) Suggest how nickel carbonyl might be decomposed.
.............................................................................................................................. [1]
(iii) Explain how this method separates nickel from its impurities.
.............................................................................................................................. [1]
(b) Nickel carbonyl has the formula Ni(CO),.
The relative molecular mass of nickel carbonyl is 171.
Calculate the value of x.
value Of X = ... [1]

(c) Nickel is refined by electrolysis in a similar way to copper.
Draw a labelled diagram of the apparatus you would use to purify nickel by electrolysis
in the laboratory.

[4]

(d) Nickel is a metal.
State three physical properties shown by all metals.

[Total: 11]
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B6 Seawater contains chloride, bromide and iodide ions.

10

Section B

Answer three questions from this section in the spaces provided.

The total mark for this section is 30.

Bromine can be manufactured by bubbling chlorine through seawater.

(@) (i)

(ii)

(iif)

(b) Bromine reacts with many elements to form bromides.
The table shows the boiling points and electrical conductivity for the bromides A, B, C

Cl, + 2Br

Explain why the reaction of chlorine with bromide ions involves both oxidation and

reduction.

— Br, + 2CI°

and D.

bromide boiling point electrical conductivity
/°C when molten
A 1435 conducts
B 916 conducts
C 154 does not conduct
D 173 does not conduct

Which two bromides are bonded covalently? Give a reason for your answer.

(c) Chlorine reacts with cold dilute sodium hydroxide to form sodium chlorate(I), NaCIO,

sodium chloride and water.

Construct an equation for this reaction.

© UCLES 2012
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(d) The concentration of sodium chlorate(I) in a solution can be found by reacting sodium For
chlorate(I) with excess acidified potassium iodide and then titrating the iodine liberated |Examiners
with aqueous sodium thiosulfate, Na,S,0,. Use

L, + 2N6128203 —> 2Nal + Na28406

A solution of sodium thiosulfate contains 12.4g of sodium thiosulfate, Na,S,04.5H,0, in
1.00dm? of solution.

(i) Calculate the concentration of the sodium thiosulfate solution in mol/dm3.

concentration= ..........................l mol/dm?3 [1]
(ii) 23.6cm3 of this sodium thiosulfate solution reacts with exactly 12.5cm3 of aqueous
iodine.
Calculate the concentration, in mol/dm3, of the aqueous iodine.

[3]

[Total: 10]
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B7 Glass contains silicon(IV) oxide and a number of metal oxides. For
Examiner’s
(@) The structure of silicon(IV) oxide is shown below. Use
Key:

@ silicon atom

O oxygen atom

(i) Describe two similarities in the structure of silicon(IV) oxide and diamond.

.............................................................................................................................. [2]
(i) Explain why silicon(IV) oxide has a high melting point.

.............................................................................................................................. [2]
(iii) Explain why silicon(IV) oxide does not conduct electricity.

.............................................................................................................................. [1]

(b) Old wine glasses often appear cloudy because they have many small cracks on their
surface.

small cracks
on the surface

The cracks are caused by differences in the rate of diffusion of sodium ions and
hydrogen ions in the glass.

(i) Explain the meaning of the term diffusion.

© UCLES 2012 5070/22/0/N/12
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(c) Sodium oxide is an ionic compound. For

Draw a ‘dot-and-cross’ diagram to show Examiner's
Use

. the arrangement of the outer shell electrons,
* the charges on the ions and
e  the formula of sodium oxide.

[3]

[Total: 10]
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B8 Many fertilisers contain phosphate ions and nitrate ions.

(@) Explain why farmers put fertilisers on the soil.

(¢) Ammonium nitrate, NH,NO,, and ammonium sulfate, (NH,),SO,, are commonly used in

fertilisers.

(i) Calculate the percentage of nitrogen by mass in ammonium nitrate.

[3]

(ii) Describe how crystals of ammonium sulfate can be prepared from aqueous

ammonia.

(d) The formula of calcium phosphate is Ca,;(PO,),.
Use this formula to deduce the charge on the phosphate ion.

[Total: 10]
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B9 Chlorine and sodium hydroxide are manufactured by the electrolysis of concentrated
aqueous sodium chloride.

(@) (i) Chlorine can be used to bleach wood pulp.
Name another chemical that can be used to bleach wood pulp.

.............................................................................................................................. [1]
(ii) Explain the purpose of chlorine in water purification.
.............................................................................................................................. [1]
(b) Chlorine is used to make chloroethene.
The structure of chloroethene is shown below.
H H
-
b
(i) Draw the structure of the polymer poly(chloroethene).
[2]
(ii) Chloroethene is an unsaturated compound.
Describe a positive test for an unsaturated compound.
L2 PP
1= [2]

For
Examiner’s
Use
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(c) Sodium hydroxide is a typical alkali. For

It reacts with ethanoic acid to form water and the ionic salt, sodium ethanoate. Examiner’s
Use

(i) Write the formula for the ethanoate ion showing all atoms and bonds.

[1]

(ii) Construct the ionic equation for the reaction of ethanoic acid with sodium hydroxide.

(1]
(d) Compounds containing hydroxide ions can be added to the soil to reduce its acidity.

(i) Explain why adding hydroxide ions to the soil can cause the loss of nitrogen from
fertilisers containing ammonium salts.

(ii) Construct an ionic equation for this reaction.

[1]

[Total: 10]
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