¥28Y%YeYV66¢lx

Cambridge International Examinations
&Il Cambridge International General Certificate of Secondary Education

IGCSE

CANDIDATE

NAME

CENTRE CANDIDATE

NUMBER NUMBER

CHEMISTRY 0620/43

Paper 4 Theory (Extended)

May/June 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 fluid.

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 Certificate.

This document consists of 14 printed pages and 2 blank pages.

4 CAMBRIDGE

J International Examinations

IB16 06_0620_43/3RP
© UCLES 2016

[Turn over

bestexamhelp.com



1 The diagram shows a blast furnace.

waste gases

\

raw materials:
coke, C

iron ore, Fe,O,
limestone, CaCO,

(@) The following equations represent reactions which take place in the blast furnace.

A C+ 0, > CO,

B CaCO, » CaO + CO,

C CaO + SiO, —» CaSiO,

D CO, + C - 2CO

E Fe,0, + 3CO — 2Fe + 3CO,

(i) Which reaction is used to increase the temperature inside the blast furnace? ........... [1]
(i) Which reaction is an example of thermal decomposition? ... [1]
(iii) In which reaction is carbon both oxidised and reduced? ... [1]
(iv) Which equation shows the removal of an impurity from the iron? ... [1]
(v) Which equation shows the reaction of an acidic substance with a basic substance?

........... [1]
(b) Use the diagram of the blast furnace to help you answer these questions.
(i) What enters the blast furnace at X?
....................................................................................................................................... [1]
(i) What leaves the blast furnace at Y?
....................................................................................................................................... [1]
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(ii) Name two waste gases that leave the blast furnace.

(c) The graph shows how the malleability of iron changes as the percentage of carbon in the iron
changes.

high |

malleability

low

\

increasing percentage
of carbon

(i) Describe how the malleability of iron changes as the percentage of carbon changes.

(i) Iron obtained from the blast furnace contains high levels of carbon.

Explain how the amount of carbon in the iron can be decreased.

[Total: 12]
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2 The structures of six organic compounds are shown.

A B C
H H H H H H H 0
. | |/
H—C—C=C—C—H c=C H—C—C
| | | |\
H H H H H O—H
D E F
1] | LT
H—C—C—H H—C—H H—C—C—C—C—H
L 1] bbb
R
H H H

.............................................................................................................................................. [1]
(b) Identify two of the compounds that are members of the same homologous series.
Give the general formula of this homologous series.
o] 101 o0 0] o £
GENETAI TOIMUIBL ...ttt e e e s et e e e e e e e e e e e e e e e e aannnes
[2]
(c) Which two compounds are isomers of each other?
Explain why they are isomers.
(ol0]1 9] oT0] 0] 8o 1S TP TP PPPPPPPPPPPP
EXPlANALION oiiiiiiiie e,
[3]
(d) Explain why B is an unsaturated hydrocarbon.
.............................................................................................................................................. [2]
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(e) Describe how D is manufactured from B. Give a chemical equation for the reaction.

(f) Compound A forms an addition polymer.

Draw two repeat units of the addition polymer formed from A.

[2]

[Total: 13]
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3 Clean dry air contains mainly nitrogen and oxygen.

(@) Name two other gases that are in clean dry air.

(b) Air often contains pollutants.

Identify three common gaseous pollutants in air and state how each of these pollutants are
produced.

POHULANT GAS L .o ————
L0V LS o] o o 11 o = o
POHULANT GAS 2 .o ————
ROW It IS PIOTUCED ...ttt e e e e e e e e e e e e eeeeas
10 [z Va1 F= LT R

ROW T IS PIOTUCE ...t e e e e e e e e e e e e e e e e e eeas

[Total: 8]
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(a) Potassium iodide is an ionic compound.

(i) Describe what happens, in terms of electron loss and gain, when a potassium atom reacts
with an iodine atom.

....................................................................................................................................... [2]
(i) Describe the structure of solid potassium iodide. You may draw a diagram.

....................................................................................................................................... [2]
(itf) Explain why potassium iodide has a high melting point.

....................................................................................................................................... [2]
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(b) Potassium iodide and lead nitrate are both soluble. Lead iodide is insoluble.

(i) Describe how a pure dry sample of lead iodide could be made from solid potassium iodide
and solid lead nitrate.

(i) Write an ionic equation for the formation of lead iodide, PbI,, when potassium iodide and
lead nitrate react with each other.
State symbols are not required.

(c) When chlorine gas is bubbled through an aqueous solution of potassium iodide, a redox
reaction takes place.

2I- + Cl, » I, + 2CI-

(i) State the colour change expected in this reaction.

(S t= L X0 [0 U | PP PP PPPPPPPI
<] g Lo oo [o 11 | SO PP PP PPPPRPN
[2]
(if) Identify the reducing agent in this reaction. Explain your answer.
....................................................................................................................................... [2]

[Total: 16]
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5 Dilute hydrochloric acid reacts with sodium carbonate solution.
2HCI(ag) + Na,CO,(aq) — 2NaCl(aq) + H,O(l) + CO,(9)
(a) Explain why effervescence is seen during the reaction.

(b) Dilute hydrochloric acid was titrated with sodium carbonate solution.

10.0cm?® of 0.100 mol/dm?3 hydrochloric acid were placed in a conical flask.

A few drops of methyl orange indicator were added to the dilute hydrochloric acid.
The mixture was titrated with sodium carbonate solution.

16.2cm? of sodium carbonate solution were required to react completely with the acid.

(i) What colour would the methyl orange indicator be in the hydrochloric acid?

(i) Calculate how many moles of hydrochloric acid were used.

(iif) Use your answer to (b)(ii) and the equation for the reaction to calculate the number of
moles of sodium carbonate that reacted.

(iv) Use your answer to (b)(iii) to calculate the concentration of the sodium carbonate solution
in mol/dmé.

............................ mol/dm? [2]

(c) In another experiment, 0.020 mol of sodium carbonate were reacted with excess hydrochloric
acid.

Calculate the maximum volume (at r.t.p.) of carbon dioxide gas that could be made in this
reaction.

............................ dm? [3]

[Total: 9]
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6 Concentrated ammonia solution gives off ammonia gas. Concentrated hydrochloric acid gives off
hydrogen chloride gas. Ammonia, NH,, and hydrogen chloride, HC/, are both colourless gases.
Ammonia reacts with hydrogen chloride to make the white solid ammonium chloride.

Apparatus is set up as shown.

cotton wool cotton wool
soaked in concentrated soaked in concentrated
hydrochloric acid ammonia solution
\ A B C D
N\ ] ] ] ] -
73 8%
glass tube

After ten minutes a white solid forms in the tube where the gases meet.

(@) (i) Write the chemical equation for the reaction of ammonia with hydrogen chloride.

(i) Name the process by which the ammonia and hydrogen chloride gases move in the tube.

(iii) At which point, A, B, C or D, does the white solid form? Explain why the white solid forms
at that point.

the solid forms at ..............

Lo F= T =i o I PRSP

(iv) The experiment was repeated at a higher temperature.

Predict how the results of the experiment would be different. Explain your answer.
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(b) Some of the white solid is removed from the tube and dissolved in water.
Describe how the white solid could be tested to show it contains,

(i) ammonium ions,

[3]

(it) chloride ions.
LSS SO
1= |
[3]

(c) The diagram shows the electron arrangement in a molecule of ammonia, showing only outer
shell electrons.

X &

(i) State the type of bonding in ammonia.
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(i) Hydrazine, N,H,, is another compound of nitrogen and hydrogen.

Complete the diagram to show the electron arrangement in a molecule of hydrazine,
showing only outer shell electrons.

% %
D D
[3]
(d) Nylon and proteins are both polymers containing nitrogen.
(i) Name the linkages found in the polymers of nylon and protein.
....................................................................................................................................... [1]
(i) Describe one difference in the structures of nylon and protein.
....................................................................................................................................... [1]
(i)  What is the general name given to the products of hydrolysis of proteins?
....................................................................................................................................... [1]
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(e) Suggest the structure of the monomer used to make the polymer shown.

[1]

[Total: 22]

© UCLES 2016 0620/43/M/J/16



14

BLANK PAGE

© UCLES 2016 0620/43/M/J/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 0620/43/M/J/16



16

(*d'11) ainssaud pue ainjesadwal WooJ 1e WPz Sl seb Aue Jo sjow suo JO SWN|OA 3y L

- - - - - - - - - - - 8€¢ TEe [4%4 -
wnipuaIme| wnijagou wniAsjapuaL wnjuuay wnjuigisue wniuioyies wniaxaq wnuna wniuawe wnuoinid wnumdau wnjuesn wnupoelold wnuoy) wniunoe
1 ON P w4 s3 10 A9 wo wy nd dN N ed uL v splounode
€0T 20T ToT 00T 66 86 16 96 S6 6 €6 26 16 06 68
ST €LT 69T 19T il €91 65T 1ST 2sT 0ST - 144" Wl ovT 6€T
wnpain| wniguanA wninyy wnigua wniwjoy wnisoldsAp wnigua) wniuljoped wnidoina wnuewes wniypawoud wniwApoau wnjwApoaseld wnuao wnueyjue|
n7 aA wl 13 OH Aa aL PO n3 ws wd PN id Cle) e Splouetpuel
TL 0L 69 89 19 99 S9 9 €9 29 19 09 65 85 LS
WINLIOWLIBAI wninoIa)y wnlusadod wniuafluaos | wnnpejsuuep wnuaulBLW wnissey wnuyoq wniBlogeas wniugnp wnipiopayIn wnipes wnuely
A 14 ud 6y sa N SH ud bs aa I souce | €Y I
91T Vit 41 Tt 0Tt 60T 80T 10T 90T SO0T 0T €0T-68 88 18
- - - 60¢ L0¢ 0¢ T0¢C 16T S6T 6T 06T 98T 78T 18T 8.1 LET €eT
uopel auneise wniuojod yinwsiq pes) wnijreyy AinoJaw plob wnune(d wniwso wniuays uaisbuny wnejue) wniugey wnieq wnisaes
ud 1Y od g9 ad 1L BH ny d I SO 9y M el H spioueyue) ed SO
98 S8 78 €8 28 18 08 6. 8L LL 9L SL IZA €L cL T1.-LS 9§ SS
TET 12T 8¢T [44% 61T STT 41 80T 90T €0T 10T - 96 €6 16 68 88 a8
uouax auipol wnunjia) Auownue un wniput wniwpes JEINS wnipejred wnipoys wniuayni wnpauyoa) wnuapgAjow wnigolu wniuoaNz wnunA wnnuons wnipigns
aX I al as us ul pPo by Pd yd ny a1 ON aN 1z A IS ad
S €9 as] 18 0§ 67 8y Ly o Sy 144 14 (44 114 or 6€ 8¢ A
78 08 6L SL €L 0L S9 9 65 65 98 S8 Zs 18 8v 14 or 6€
uoydAuy aujwouiq wniuajas oluasIe wniueuab wnijeB auiz Jaddoa [EXII 1eqod uoll asauebuew wnIWoIyd wnipeuea wnuel wnipuess wniofes wnissejod
e 19 9S SY 99 9] uz no IN 0D o4 UN 10 N L 39S €D A
9€ S€ 123 €e [43 1€ o€ 6¢ 8¢ yx4 9¢ 14 14 o4 (44 114 0¢ 6T
or §'se (4% 1€ 8¢ yx4 144 €¢
uobre auLojyd anyns snioydsoyd uool|is wniuiwnge wnisaubew wnipos
v 10 S d IS v b eN
8T LT 9T ST T €T 1 T
0c 6T 9T Y1 T T SSeuwl olWole aAne|al 6 /
uoau auuonyy uabAxo uaboniu uoqued uoloq auwreu wnikiag wniyy
oN = 0 N o) g loqwiAs olwore ag M
oT 6 8 L 9 S Jaquinu dlwoye v €
14 T Lo M
wniay uaboipAy
9H H
4 T
N 1A IN 7 A Al I Il 7 |
dnolo

Sluawa|3 JO 8|gel 21poliad ayL

0620/43/M/J/16

© UCLES 2016



