¥ L1 %S992281 6§«x

Cambridge International Examinations
Il Cambridge International General Certiycate of Secondary Education

IGCSE

CANDIDATE
NAME

CENTRE CANDIDATE
NUMBER NUMBER

CHEMISTRY 0620/42
Paper 4 Theory (Extended) October/November 2016
1 hour 15 minutes

Candidates answer on the Question Paper.

No Additional Materials are required.

READ THESE INSTRUCTIONS FIRST

Write your Centre number, candidate number and name on all the work you hand in.
Write in dark blue or black pen.

You may use an HB pencil for any diagrams or graphs.

Do not use staples, paper clips, glue or correction puid.

DO NOT WRITE IN ANY BARCODES.

Answer all questions.

Electronic calculators may be used.

A copy of the Periodic Table is printed on page 16.

You may lose marks if you do not show your working or if you do not use appropriate units.

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part question.

The syllabus is approved for use in England, Wales and Northern Ireland as a Cambridge International Level 1/Level 2 Certiycate.

This document consists of 15 printed pages and 1 blank page.

CAMBRIDGE

%/ International Examinations [Turn over

IB16 11_0620_42/4RP
© UCLES 2016



2

1 Particles behave differently when in different physical states.

(a) Solids have a yxed volume and a deynite shape.
Gases have no yxed volume and take the shape of the container.

Describe the volume and shape of liquids.

(b) Complete the table to show the separation, arrangement and movement of particles in each
physical state.

state separation of particles arrangement of particles movement of particles
solid
liquid touching one another randomly arranged move over one another
gas

[6]

(c) Name the following changes of state.

(i) Ice turning into water.

[Total: 9]
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2 This question is about atoms, ions and isotopes.

(a) Deyne the term nucleon number.

.............................................................................................................................................. [2]
(b) Give the electronic structure of the following atom and ion.

I F= OO PRSPPIt

P e e — e e e e e e e e e e h——————eaee e e e e a—————eeeeeeaaaa————eteaaeeaa e e nnn—raaaaaeeeaannrrneees

[2]

(c) State one medical use of radioactive isotopes.

.............................................................................................................................................. [1]
(d) What is meant by the term relative atomic mass?

.............................................................................................................................................. [2]
(e) Suggest why the relative atomic mass of chlorine is not a whole number.

.............................................................................................................................................. [2]
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(f) Aluminium is a metal in Group llI.

Describe the bonding in aluminium.
Include a labelled diagram and any appropriate charges in your answer.

[3]

[Total: 12]
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3 Clean, dry air contains a small amount of carbon dioxide.
(@) The percentages of the other gases present in clean, dry air are shown in the table.

Complete the table by inserting the names of these gases.

name of gas percentage present
78
21
1
[2]
(b) Oxides of nitrogen are atmospheric pollutants which can cause acid rain.
Describe the formation of oxides of nitrogen and suggest how they can cause acid rain.
.............................................................................................................................................. [3]
(c) Methane contributes to the greenhouse effect.
State two sources of methane.
LSRRI
2 ettt eeeeee e e e aheeeteeeeeeeeaaaEeeeeeeeeeeeaaRnhee et eeeeeeeannaeeeeeeeeeeeaannneeeeeeeeeeaaannes
[2]
(d) Combustion and respiration add carbon dioxide to the atmosphere.
Name one natural process which removes carbon dioxide from the atmosphere.
.............................................................................................................................................. [1]

[Total: 8]
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4 Dilute nitric acid behaves as a typical acid in some reactions but not in other reactions.

(a)

(b)

Dilute nitric acid behaves as a typical acid when reacted with copper(Il) oxide and with
copper(I) carbonate.

Describe what you would see if excess dilute nitric acid is added separately to solid samples
of copper(Il) carbonate and copper(Il) oxide followed by warming the mixtures.

copper(Il) carbonate

When dilute nitric acid is added to pieces of copper and heated, a reaction takes place and
copper(II) nitrate is formed.

(i) Part of the chemical equation for the reaction between copper and dilute nitric acid is
shown.

Complete the chemical equation by inserting the formula of copper(II) nitrate and balancing
the equation.

...... Cu(s) + 8HNOL@G) = ovoverevereeenrcsneen(@q) + 4H,0(1) + 2NO(g)
(2]

(i) How is the reaction of dilute nitric acid with copper different from that of a typical metal with
a typical acid?

[Total: 7]
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5 Chlorine, bromine and iodine are halogens.

(@) Chlorine can be made in the laboratory by heating manganese(IV) oxide with concentrated
hydrochloric acid.

MnO,(s) + 4HCI(aq) — MnCl,(aq) + 2H,0(l) + CIl,(9)
Calculate the volume of 8.00 mol/dm? HCI(aq) needed to react with 3.48g of MnO,,.

e moles of MnO, used

................................ mol
e moles of HCI needed
................................ mol
e volume of HCI needed
................................ cm?
[4]
(b) A student bubbled chlorine gas into a test-tube containing aqueous potassium bromide.
(i) Describe the colour change seen in the test-tube.
frOm (o (T
[2]
(i) Complete the ionic equation for this reaction.
Include state symbols.
Cly(g) + ...... Br(aq) —» ..o o
3]

© UCLES 2016 0620/42/0/N/16 [Turn over



8

(c) When one mole of bromine, Br,, reacts with one mole of propene, one organic product is
formed.

(i) Which part of the propene molecule reacts with bromine?

(d) When one mole of chlorine, Cl,, reacts with one mole of propane, a mixture of two structural
isomers is formed.

(i) Whatis the name of the type of reaction which takes place between chlorine and propane?

(iii) Draw the structure of two structural isomers formed when one mole of chlorine reacts with
one mole of propane.

[2]
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(e) lodine forms an oxide which has the composition by mass: I, 76.0%; O, 24.0%.

(i) Use this information to determine the empirical formula of this oxide of iodine.

empirical formula ............cccooieeeens [3]
(ii) The oxide of iodine in (e)(i) dissolves in water.

Predict and explain the effect of adding Universal Indicator to an aqueous solution of this
oxide of iodine.

effect on UNIVersal INAICATOr .. oo e

L= (o] F=T = o] o PSP

[Total: 21]
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6 Aluminium is a very important metal.

Aluminium is extracted from its ore, bauxite, by electrolysis. Bauxite is an impure form of aluminium
oxide, AL,O,.

(@) Describe how aluminium is extracted from bauxite. Include an ionic half-equation for the
reaction at each electrode.

(o 1=Y Yo g o] (o] o NPT ORRR

ionic half-equation for the anode reaction ...

ionic half-equation for the cathode reaction.............cccoooiiiiiiiiiiii s

(b) Explain why the anodes have to be replaced regularly.

(c) Give two uses of aluminium and give a reason why aluminium is suitable for each use.

[Total: 11]
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Question 7 starts on the next page.
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7 Proteins are a major constituent of food.
Proteins are polymers.
(@) Whatis a polymer?

(b) Proteins can be converted into amino acids.

(i) Name the type of chemical reaction which occurs when proteins are converted into amino

acids.
....................................................................................................................................... [1]
(ii) Suggest a condition needed to convert proteins into amino acids.
....................................................................................................................................... [1]
(c) A colourless mixture of amino acids was separated by chromatography.
Amino acid X has an R, value of 0.8.
The chromatogram of the mixture after treatment with a locating agent is shown.
solvent front
baseline
(i) How is an R, value calculated?
R =
[1]
(ii) On the diagram put a ring around the spot caused by amino acid X. [1]
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(iii) Describe how you would perform a chromatography experiment to produce the
chromatogram shown in (¢). Assume you have been given the mixture of amino acids and
a suitable locating agent. You are provided with common laboratory apparatus.

© UCLES 2016 0620/42/0/N/16 [Turn over
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(d) When one molecule of an amino acid A combines with one molecule of another amino acid B,
two different dipeptide molecules could be formed.

Draw the structures of the two different dipeptide molecules.
Show all of the atoms and all of the bonds in the linkages.

amino acid A amino acid B

H\ 0 H 0
/N—:l—c/( e

H O—H H O—H

[3]

[Total: 12]

© UCLES 2016 0620/42/0/N/16



15

BLANK PAGE

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.

© UCLES 2016 0620/42/0/N/16



16

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

- - - - - - - - - - - 8€C 1€2 [4%4 -
wniouaime| wnijagou wniAsjepuaw wniwJay wniulelsuie wnjuJioyles wnijexiaq wnund wnioawe wniuoynid wnjunydeu wnjuein wniunoejoud wnuoy} wnunoe
o ON PN w4 s3 10 Ad wo wy nd dnN n ed ulL Y spiounoe
€0l col oL (o[0] 66 86 16 96 G6 6 €6 6 16 06 68
S/l €Ll 691 191 Gol €9l 6G1 151 st oSt - vyl (A 4% orl 6EL
wnpen| wniquapAk wninyy wnique wnjwjoy wnisoidsAp wniqua} wniuljopeb wnidoina wnuewes wniyiawoud wniwApoau wniwApoaseid wnuao wnueyjue|
n7 aA w] 13 OH AQ aqL PO n3g ws wd PN Id 90 = Sploueyjue|
WA 0L 69 89 19 99 <99 9 €9 29 19 09 69 89 1S
WNUOWJaAI| wniAoJaly wnioluledoo wniuabjusol wnnppejswiep wnuauyew wnissey wnuyoq wniBioqess wniugnp wnipiopaying wnipeJ wniouely
AT 14 ud 6y sd N SH ug 6s aa JbS sproupoe ey 14
9Ll 141 ¢l L oLl 601 801 101 901 S0l 70l €01-68 88 18
- - - 60¢ 10C ¥0C L0¢c /161 G61 6l 06l 981 8L 18l 8.1 LEL eel
uopel aunejse wnjuojod ynwsiq pes| wnijiey) Ainosaw plob wnuned wnipul wniwso wniuay uaysbuny wn|ejuey wniujey wnueq wnisaeo
uy W od S| qd 11 BH ny d 1 SO oY M el IH sploueyuel eqd SO
98 G8 8 €8 8 18 08 6. 8/ LL 9L GL YL €L cL | WARIA] 99 [e°}
LEL 121 8clL (442 6Ll Gl ¢l 801 901 €0l LoL - 96 €6 16 68 88 a8
uouax aulpol wnun|8) Auownue uny wnipul wniwpeo JOA|IS wnipejjed wnipoys wniuayns wniauyos} wnuapgAjow wniqoiu wniuooIz wnupik wnpuoss wnipignJ
oX I o] as us uil PO By pd yd ny ol O aN 1z A IS qy
S €9 cs 4] 0S 6V 1514 Ly 14 14 144 ev [474 34 oy 6¢ 8¢ 1€
8 08 6L 74 €L 0L S9 9 6S 69 99 GS s LG 214 14 (074 6¢
uoydAsy aujwolq wniuajes oluasie wniuewsab wnijeb oulz Jaddoo 19301u Jleqoo uoul asauebuew wniwoiyo wnipeuea wniueyy wnipuess wniojes wnissejod
M Ris| oS SY 99 e9 uz no IN 0D CE | Ui\ 10 N N ) eD A
9¢ Ge 12 €e [4% L€ (019 6¢C 8¢ yx4 ¢ 14 174 €c (44 |74 0c 6l
014 G'Ge 14 e 8¢ yxa 4 €c
uofble auuo|yo anyns snioydsoyd uoal|is wniuwnie wnisaubew wnipos
Iy 10 S d IS v BN eN
8l Ll 9l Sl 14 el cl L
0c 6l 9l 7l L L SSEeWw olwoje aAne|a.l 6 L
uoau auLony uabAxo uabouu uogJeo uoioq aweu wnyk1eq wniyy|
oN E| 0 N o) g loqwiAs olwoye og 7
0ol 6 8 A 9 S Jaquinu o|woje ¥ [
14 l
wniay uaboipAy >0!
oH H
4 l
A IIA IN 7 N A\ Il 1] |
dnoig

sjuswal3 jo a|qe] dlpouad ayL

0620/42/0/N/16

© UCLES 2016



