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1 The table gives some information about five substances.
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melting point | boiling point solubility electric.all electri(.:all
substance /oG /°C in water conductivity conductlvllty
when molten when solid
F -97 65 very soluble | does not conduct | does not conduct
G 1600 2230 insoluble does not conduct | does not conduct
H 801 1413 soluble conducts does not conduct
| -57 126 insoluble does not conduct | does not conduct
J 1085 2562 insoluble conducts conducts
(a) Which substance in the table has ionic bonding?

(b)

(c)

(d)

(e)

(f)

© UCLES 2016

.............................................................................................................................................. [1]
Which substance in the table has a giant covalent structure?
.............................................................................................................................................. [1]
Name a method you could use to separate a mixture of substance J and water.
.............................................................................................................................................. [1]
Name a method you could use to obtain substance F from a mixture of substance F and water.
.............................................................................................................................................. [2]

Describe how you could obtain a solid sample of substance H from a mixture of substance H
and substance G.

Substance J is a metal.

Describe how substance J is able to conduct electricity when it is a solid.

[Total: 10]
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Matter can exist as solid, liquid or gas. The arrows show some changes of state.

XXX

solid

2

O ¢ |O

A

O

liquid gas
(a) Name the changes of state represented on the diagram.
) 2 NSRS [1]
) = SRR [1]
L R [1]
(b) Explain why energy has to be supplied to turn a liquid into a gas.
[1]

(c) The diagrams represent the same number of particles of a gas in two containers, D and E,
which have different volumes. The two containers are at the same temperature.

a ?
% 0’
P i o
D E

[Total: 5]
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3 (a) Petroleum is a mixture of hydrocarbons. It is separated into useful fractions by fractional
distillation. This can be done using the fractionating column shown.
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(i) What happens to the petroleum at point X, before it enters the fractionating column?

petroleum —» O

(b) Most of the hydrocarbons obtained from petroleum are alkanes. The alkanes are an
homologous series of saturated hydrocarbons with the general formula C H,,...

Give two characteristics, other than having the same general formula, of members of an
homologous series.
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(c) The alkane with the molecular formula C,H,, can exist as a number of structural isomers.

Draw the structures of two isomers with the formula C,H,,.

[2]

(d) The alkane ethane has the structure shown.

1]
H—(l:—CID—H
H H

When a mixture of ethane and chlorine is exposed to ultraviolet light a substitution reaction
takes place.

Draw the structure of one organic product from this substitution reaction.

[1]
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(e) Isoprene is a naturally occurring hydrocarbon.

(i) Explain how the name of isoprene suggests that it contains a C=C double bond.

....................................................................................................................................... [1]
(ii) A sample of isoprene had the following composition by mass: C, 88.24%; H, 11.76%.
Calculate the empirical formula of isoprene. Show all your working.
empirical formula = ............cccccvvvvinnnnns [3]

(iii) What additional information would be required to calculate the molecular formula of
isoprene?

[Total: 13]

4 (a) Ammonia, NH,, is made by reacting nitrogen with hydrogen in the Haber process.

(i) Write a chemical equation for the formation of ammonia in the Haber process.

....................................................................................................................................... [2]
(ii) Name the raw materials from which nitrogen and hydrogen are obtained.
Y11 o =T o T
Y7 [ Yo 1= o
[2]
(iii) State the temperature and pressure used in the Haber process. Include the units.
LS 0] 01T =L = N
QST U SRS
[2]
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(b) Ammonia is also made when ammonium carbonate decomposes.
(NH,),CO,(s) = 2NH,(g) + H,0(g) + CO,Q)
The reaction is reversible and can reach a position of equilibrium.

The graph shows how the yield of ammonia at equilibrium changes with temperature and
pressure.

yield of

ammonia 300°C

100°C

\

pressure

(i) What is meant by the term equilibrium for a reversible reaction?

....................................................................................................................................... [2]
(ii) Using information from the graph, explain whether the reaction is endothermic or

exothermic.

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

(iii) State and explain the effect of increasing the pressure on the yield of ammonia in this
reaction.

[Total: 12]
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5 Copper(Il) sulfate solution was electrolysed using the apparatus shown.

I|- I __-copper wire

carbon anode + - carbon cathode

Ol |o

°1 lo

ol |o

o o
bubbles of gas o copper(Il) sulfate

solution

(a) A gas was formed at the anode.

Identify this gas and give the test for this gas.

3]
(b) During electrolysis, electricity passes through the copper(Il) sulfate solution.
Solid copper(Il) sulfate does not conduct electricity.
Explain both of these statements.
.............................................................................................................................................. [3]
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(c) The electrolysis was repeated using copper electrodes in place of carbon electrodes. The ionic
half-equations for the reactions at the two electrodes are shown.

anode Cu(s) —» Cu?(aq) + 2e-
cathode Cu?(aq) + 2e~ — Cu(s)

(i) Which species is reduced during the electrolysis? Explain your answer.

....................................................................................................................................... [2]
(ii) The masses of the copper electrodes changed during the electrolysis.

State how and explain why the masses of the two copper electrodes changed.

Use the ionic half-equations to help you.

....................................................................................................................................... [3]

(iii) Explain why, during the electrolysis, the colour of the copper(II) sulfate solution does not
change.

[Total: 12]
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6 Nylon, Terylene and proteins are all polymers.
(@) Whatis a polymer?

.............................................................................................................................................. [2]
(b) Proteins are natural polymers. Proteins are biodegradable.
(i) Name the type of linkage in proteins.
....................................................................................................................................... [1]
(ii) What is meant by the term biodegradable?
....................................................................................................................................... [2]
(iii) Name another natural polymer.
....................................................................................................................................... [1]
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(c) Nylon and Terylene are synthetic polymers.
The repeat unit of nylon can be shown as

0
—C C_T_._T_
H H
Terylene can be made from the monomers shown.

T
H—o—jj}—o—n H—O0—C C—O—H

Draw a diagram to show the repeat unit of Terylene.

[3]

[Total: 9]
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Calcium chloride can be made by reacting calcium carbonate with hydrochloric acid.
CaCO,(s) + 2HCl(aq) —» CaCl,(aq) + H,O(l) + CO,(9)

An excess of calcium carbonate was added to 50.0cm? of 0.500 mol/dm? hydrochloric acid. The
solution was filtered to remove the excess calcium carbonate.

(@) How many moles of HClwere used in this reaction?

..................................... mol [2]
(b) Deduce the number of moles of carbon dioxide gas made in this reaction.

..................................... mol [1]
(c) Calculate the mass of carbon dioxide made in this reaction.

........................................ g [2]

(d) Calculate the volume, in dm?, of carbon dioxide made in this reaction at room temperature and
pressure (r.t.p.).

[Total: 6]
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Question 8 starts on the next page.
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8 Magnesium carbonate reacts with dilute hydrochloric acid.
MgCO,(s) + 2HCl(aq) —» MgCl,(aq) + H,O(l) + CO,(9g)
An excess of magnesium carbonate pieces was added to dilute hydrochloric acid. The apparatus in

the diagram was used to measure the volume of gas produced. The total volume of gas collected
was recorded every 20 seconds.

inverted

. m rin linder
conical flask easuring cylinde

hydrochloric

magnesium carbonate .
acid

pieces

(@) The results obtained are shown on the graph.

120

100 =

80 -

total volume of
gas collected 60
/cm? /

40

]

20

——

0 100 200 300 400 500

time/s

(i) Describe how the rate of this reaction changed during the reaction. Explain why the rate
changed in this way.
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(ii) The experiment was repeated using the same mass of powdered magnesium carbonate
with the same volume and concentration of dilute hydrochloric acid.

Explain how the initial rate of reaction and total volume of gas collected would compare to
the first experiment.

INTHA] FAEE OF TEACHION ..o e e

(b) A piece of magnesium ribbon was cleaned. The experiment was repeated using this clean
magnesium ribbon instead of magnesium carbonate.

Mg(s) + 2HCl(aq) — MgCl,(aq) + H,(g)

This reaction is exothermic.
The rate of the reaction gradually increased over the first 2 minutes.

Explain why the rate of the reaction increased.

[Total: 13]

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every reasonable
effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the publisher will
be pleased to make amends at the earliest possible opportunity.

To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge International
Examinations Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download at www.cie.org.uk after
the live examination series.

Cambridge International Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of Cambridge Local
Examinations Syndicate (UCLES), which is itself a department of the University of Cambridge.

Downloagledafieo mnrechukes oddio@za.com
© UCLES 2016 0620/41/0O/N/16



Downloaded from gguresourceza.com

*(*d"yJ) aunssalid pue ainjesadwa) wool je wp Z S! seb Aue Jo sjow Suo JO SWN|OA Y]

- - - - - - - - - - - 8€C 3504 [4%4 -
wniouaIme| wnijaqou wniAsjepuUaW wniuus) wnjuie)sue wnjuioyijes wnijasiag wnuno wniouawe wnuoynid wniumdau wnjuesn wnunoejold wnuoy) wniunoe
el ON PIN w4 s3 10 kS| wo wy nd dN n ed uL oY splouioe
€0} 2ol L0k 00k 66 86 16 96 G6 6 €6 26 16 06 68
Sl (A% 691 191 et €9l 651 161 251 0sh - vl 4% ovl 6€l
wnna)n| wnigiepA wninyy wniqie wniwjoy wnisoidsAp wniqia) wniuijoped wnidoina wnuewes wniyawoud wniwApoau | wniwApoaseid wnueo wnueyjue|
n7 aA wl = OH Aa aqL PO n3 ws wd PN id £20) e Sploueyjuel
VL 0L 69 89 19 99 59 79 €9 29 19 09 6G 8G 1S
WNLIOWLIBAI| wniAoay wniousadoo wniuabluaos | wnppejsWIep | wnuaupaw wnissey wnuyoq wniBiogess wniugnp wnipiopayin wnipes wnouely
AT 14 uo 6y sd N SH ug 6s aa | o | EY 2E|
9Ll il 4% 13 oLl 601 80} 101 901} S0l 0L €01-68 88 18
- - - 60¢ 10¢ ¥0¢ 102 161 G611 261 061 981 8l 3:1% 8.1 pAS el
uopel aune)se wnuojod yinwsiq pes| wnijeyy AinoJew plob wnuneld wnipui wniwso wnjuayl ua)sbun} wnjejue) wniugey wnieq wnisoes
uy W od 'q ad 1L 6H ny d I sO oY M el iH spioveyue| ed sO
98 G8 8 €8 Z8 18 08 6. 8. 11 9. G IZA €L cL L.—1S 9G et}
Lel L2l 8¢l (443 6Ll GLl 47 80} 9014 €0} 10 - 96 €6 16 68 88 G8
uouax aulpol wnunjje} Auownue uny wnipuy wnjwpes Jan|is wnipejied wnipoyl wniuayns wnpauyoa) wnuapgAjow wnigolu wnjuooiz wnupk wnyuoss wnipigns
aX I al as us ul PO By Pd ud ny oL ON aN 1z A IS qd
1] €S [4°] 3] 0S 61 14 yA4 o 14 144 j14 [44 (34 o 6¢ 8¢ 1€
V8 08 6. S €L 0L S9 9 69 6G 96 GG cs 1S 14 14 oY 6€
uoydAsy aujwoiq wnjuajes oluasie wnjueuusb wnijeb ouiz Jaddoo [@3o1u 110D uoll asauebuew wnjwouyo wnipeueA wnjuey wnipueos wniofes wnissejod
M 19 eS sY 99 29 uz no IN 00 o4 UN 10 A\ L oS eD M
9€ Ge e €e 143 1€ 0¢ 6¢ 8¢ P4 9¢ 4 ve €¢ [44 14 0¢ 6l
o G'qe [43 1€ 8¢ Y4 e €C
uobie auLojyo anyns snioydsoyd uool|is wnjuiwnie wnisaubew wnipos
v 10 S d IS v b eN
8l L 9l Sl i €l 4% L
0c 6l 9l 143 cl L SSeul dlwoje aAle|as 6 L
uoau auLony uabAxo uabouyu uogJeo uoioq aweu wnyk1eq wniyy|
oN E| 0 N o) g loquiAs olwoye og 7
ol 6 8 A 9 S Jaquinu o|wole v [
14 l
wniay uaboipAy >0!
oH H
4 3
A lIA IN 7 A Al Il Il I
dnoig

sjuswal3 Jo a|qe] dlpolad ayL

Downloagledafieo mnrechukes oddio@za.com

0620/41/0/N/16

© UCLES 2016



