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1 (a) For each of the following, give the name of an element from Period 2 (lithium to neon), which
matches the description.
Elements may be used once, more than once or not at all.

(i) an element which is gaseous at room temperature and pressure

....................................................................................................................................... [1]
(i) an element which forms an oxide that is a reactant in photosynthesis
....................................................................................................................................... [1]
(iii) an element that is a product of photosynthesis
....................................................................................................................................... [1]
(iv) an element that makes up approximately 78% by volume of the air
....................................................................................................................................... [1]
(v) an element which has atoms with a full outer shell of electrons
....................................................................................................................................... [1]
(vi) an element which exists as both diamond and graphite
....................................................................................................................................... [1]
(vii) an element that reacts vigorously with cold water
....................................................................................................................................... [1]
(viii) a soft metallic element which is stored in oil
....................................................................................................................................... [1]
(b) Give the formula of a compound that contains
(i) only DOron @and OXYGEN, ......cooiiiiiiiiiiiiiie et [
(i) only lithium and NITFOGEN. ......coiiii e 1

[Total: 10]
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2 (a) (i) Deyne the term atomic number.

(b) The table shows the number of protons, neutrons and electrons in some atoms or ions.

Complete the table. The yrst line is given as an example.

© UCLES 2016

article number of number of number of symbol or
P protons electrons neutrons formula
A 6 6 6 He
B 12 12 12
C 8 1202—
D 11 10 13
0620/42/M/J/16

[6]

[Total: 9]
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3 Gallium is a metallic element in Group lll. It has similar properties to aluminium.

(@) (i) Describe the structure and bonding in a metallic element.
You should include a labelled diagram in your answer.

....................................................................................................................................... [3]
(ii) Explain why metallic elements such as gallium are good conductors of electricity.
....................................................................................................................................... [1]
(b) Give the formula of
GallIUM(IIL) CRIOFIAE, ..ottt e e e e e e e e e e e annes
GallIUM(IIL) SUIFALE. ..eeiieee et e e e e e e e e e e e e e e e e e e aannnes
[2]

(c) Gallium(III) oxide, Ga,O,, is amphoteric.

(i) Write the chemical equation for the reaction between gallium(III) oxide and dilute nitric
acid to form a salt and water only.

(ii) The reaction between gallium(III) oxide and sodium hydroxide solution forms only water
and a salt containing the negative ion Ga,O,*.

Write the chemical equation for this reaction.

(d) Alloys of gallium and other elements are often more useful than the metallic element itself.

Suggest two reasons why alloys of gallium are more useful than the metallic element.

[Total: 12]
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4 Hydrogen can be manufactured from methane by steam reforming.

CH,(9) + HO(9) == CO(g) + 3H,(9)

The reaction is carried out using a nickel catalyst at temperatures between 700 °C and 1100°C and
using a pressure of one atmosphere.

The forward reaction is endothermic.

(a)

(b)

(c)

(d)

(e)

© UCLES

What is meant by the term catalyst?

.............................................................................................................................................. [2]
Suggest two reasons why a temperature lower than 700°C is not used.
.............................................................................................................................................. [2]
Suggest one advantage of using a pressure greater than one atmosphere.
.............................................................................................................................................. [1]
Suggest one disadvantage of using a pressure greater than one atmosphere.
.............................................................................................................................................. [1]

Hydrogen can also be manufactured by electrolysis. The electrolyte is concentrated aqueous
sodium chloride. The electrodes are inert.

The products of electrolysis are hydrogen, chlorine and sodium hydroxide.

(i) Deyne the term electrolysis.

....................................................................................................................................... [2]
(ii) Name a substance that can be used as the inert electrodes.
....................................................................................................................................... [1]
(iii) Write an ionic half-equation for the reaction in which hydrogen is produced
....................................................................................................................................... [1]
(iv) Where is hydrogen produced in the electrolytic cell?
....................................................................................................................................... 1]
2016 0620/42/M/J/16 [Turn over



(v) Describe a test for chlorine.

(f) The electrolysis of concentrated aqueous sodium chloride can be represented by the following
word equation.

sodium chloride + water — sodium hydroxide + hydrogen + chlorine

Construct a chemical equation to represent this reaction. Do not include state symbols.

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

(g) State one use of
(o (o) 1 1< TR
SOAIUM NYAFOXIAE, ...ttt ettt ettt ettt e e e ettt et e e e e e e e e e e e e e e e eeeeeeaaaaaeaes
)Y Lo To =T o PRSP
[3]

[Total: 18]
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5 (a) Hydrocarbons are compounds which contain hydrogen and carbon only.

e 10cm?® of a gaseous hydrocarbon, C,H,, are burned in 100cm® of oxygen, which is an
excess of oxygen.

e After cooling to room temperature and pressure, there is 25cm?® of unreacted oxygen,
50 cm?3 of carbon dioxide and some liquid water.

All volumes are measured under the same conditions of temperature and pressure.

(i) What is meant by an excess of oxygen?

....................................................................................................................................... [1]
(ii) What was the volume of oxygen that reacted with the hydrocarbon?
....................................................................................................................................... [1]
(iii) Complete the table below to express the smallest whole number ratio of
volume of ) volume of volumg OT
: carbon dioxide
hydrocarbon reacted oxygen reacted
produced
volume of
volume of volume of o
carbon dioxide
hydrocarbon reacted oxygen reacted
produced
smallest whole
number ratio of
volumes
[1]

(iv) Use your answer to (a)(iii) to ynd the mole ratio in the equation below. Complete the
equation and deduce the formula of the hydrocarbon.

© UCLES 2016 0620/42/M/J/16 [Turn over
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(b) Cracking is used to convert long chain alkanes into shorter chain alkanes and alkenes. Alkenes
are unsaturated compounds.

Decane, C,,H,,, can be cracked to give propene and one other product.

(i) Complete the chemical equation.

CiHy & CHg + s
[1]
(ii) What is meant by the term unsaturated?
....................................................................................................................................... 1]
(iii) Describe a test to show that propene is an unsaturated compound.
[0S S PP PPPPTR
TESUIT e
[2]

(c) Propene can be polymerised. The only product is polypropene. The equation for the
polymerisation is:

o
NCH, — clz—?
H H

(i) Name the type of polymerisation that occurs.

(i) Deduce the maximum mass of polypropene that could be produced from 1kg of propene.

............... kg [1]
(iii) Give the empirical formula of
[014] 01T o 1= TSR
[010] 1Y/ 0] o] 1= o =
[2]

[Total: 13]
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6 Zincis extracted from an ore called zinc blende, which consists mainly of zinc sulyde, ZnS.
(@) (i) The zinc sulyde in the ore is yrst converted into zinc oxide.

Describe how zinc oxide is made from zinc sulyde.

(b) Zinc oxide is converted into zinc. Zinc oxide and coke are fed into a furnace. Hot air is blown
into the bottom of the furnace.

Zinc has a melting point of 420°C and a boiling point of 907 °C. The temperature inside the
furnace is over 1000°C.

(i) Explain how zinc oxide is converted into zinc. Your answer should include details of how
the heat is produced and equations for all the reactions you describe.

© UCLES 2016 0620/42/M/J/16 [Turn over
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(c) Rusting of steel can be prevented by coating the steel with a layer of zinc.

Explain, in terms of electron transfer, why steel does not rust even if the layer of zinc is
scratched so that the steel is exposed to air and water.

.............................................................................................................................................. [4]
(d) When a sample of steel is added to dilute hydrochloric acid, an aqueous solution of
iron(II) chloride, FeCl,, is formed.
When a sample of rust is added to dilute hydrochloric acid, an aqueous solution of
iron(III) chloride, FeCl,, is formed.
(i) Aqueous sodium hydroxide is added to the solutions of iron(II) chloride and
iron(II) chloride.
Complete the table below, showing the observations you would expect to make.
iron(II) chloride solution iron(III) chloride solution
aqueous
sodium hydroxide
[2]

© UCLES 2016 0620/42/M/J/16
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Solutions of iron(II) chloride and iron(I11) chloride were added to solutions of potassium iodide
and acidiyed potassium manganate(VII). The results are shown in the table.

iron(I1) chloride iron(III) chloride
solution solution
. solution turns
potassium
. . no change from colourless
iodide solution
to brown
acidiyed potassium solution turns
manganate(VII) from purple no change
solution to colourless

(ii) What types of substance cause potassium iodide solution to turn from colourless to
brown?

(iii) What types of substance cause acidiyed potassium manganate(VII) solution to turn from
purple to colourless?

(iv) Which ion in iron(III) chloride solution causes potassium iodide solution to turn from
colourless to brown?

(v) Whichion iniron(II) chloride solution causes acidiyed potassium manganate(VII) solution
to turn from purple to colourless?

[Total: 18]

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/M/J/16



12

(*d'34) aunssaud pue ainjelsadwa) WooJ Je (Wp 7z SI Seb Aue Jo 8jow suo Jo swN|OA 8y |

- - - - - - - - - - - 8€¢C 304 [4%4 -
wniouaIme| wnieqou wniAsjepuUsW wniuusy wnjuis)sue wnjuioyijes wnijesiaq wnuno wniawe wnuoynid wniunydau wnjuesn wnunoejold wnuoy) wniunoe
el ON PN w4 s3 10 Mls! wo wy nd dN n ed uL oY splouioe
€0} 4% L0k 00k 66 86 16 96 G6 6 €6 26 16 06 68
SZL €L 691 191 G9l €9l 651 161 413 0sh - 243 4% ovl 6el
wnpa)n| wniqiepA wniny} wniqie wniwjoy wnisoidsAp wniqia) wniuijoped wnidoina wnuewes wniyawoud wniwAposu | wniwApoaseid wnueo wnueyjue|
n7 aA wl 13 OH Aa aqL PO n3 ws wd PN id £20) e Sploueyjuel
L. 0L 69 89 19 99 59 79 €9 29 19 09 6G 8G 1S
WINLIOWIDAI| [T ITNIETT wnioluledoo wniuabjusol wnppeyswiep wnuauysw wnissey wnuyoq wniBioqess wnugnp winipJopaying wnipes wniouely
AT 14 uo 6y sd N SH ug 6s qaa | swome | EY E|
9Ll il 47 13 oLl 601 80} 101 901} S0l 0L €01-68 88 18
- - - 60¢ 102 ¥0¢ 102 161 G611 261 061 981 8l 3:1% 8.1 pA el
uopel aunejse wnjuojod ynwsiq pes| wnijiey) Ainosaw plob wnune(d wnipul wniwso wniuayJ uaysbuny wnjejuey wniujey wnueq wnisaeo
uy W od 'q ad 1L BH ny id I sO oY M el iH spioveyue| ed sO
98 G8 8 €8 4] 18 08 6. 8. 11 9. GL i ZA €L cL L.-1S 9G i}
Lel lc) 8¢l (443 6Ll Ghl 47 801 901 €0} 10 - 96 €6 16 68 88 G8
uouax aulpol wnun|e} Auownue un wniput wniwpeo FENNTS wnipejjed wnipoyl wnjuaynt winfauyos) wnuapgAjow wnigolu winiuoouz wnupik wnpuons wnipigns
X I al as us ul PO By Pd ud ny oL ON aN 1z A IS qd
1] €G [4°] 13¢] 0S 61 14 yA4 €14 14 144 j14 [44 (34 o 6¢ 8¢ 1€
V8 08 6. S €L 0L S9 9 69 6S 96 GG 4] 1S 14 14 oy 6€
uoydAsy aujwolq wniuajes oluasie wnjuewsab wnijieb oulz Jaddoo 131U Jleqoo uoul asauebuew wniwoiyo wnipeuea wniueyy wnipuess wniojes wnissejod
M id oS sY 29 59 uz no IN 0D o4 UN 10 A\ L oS eD A
9€ Ge e €e ce 33 0¢ 6¢ 8¢ P4 9¢ 14 Ve €C [44 14 0¢ 6l
o G'ge [43 1€ 8¢ 1C e €C
uofle auuo|yo anyns snioydsoyd uool|is wnuwnie wnisaubew wnipos
Iy 10 S d IS v b eN
8l L 9l Sl i 1% ¢l L
0c 6l 9l 143 cl L Sseul dlwoje aAle|as 6 A
uoau auLonyy uabAxo uabouyu uogJeo uoloq aweu wnik1eq wniyy|
SN £ 6] N o) g |oquwiAs ojwioye od 1
ol 6 8 A 9 S Jaquinu ojwoje v [
14 3
wniay uaboipAy >0¥
oH H
4 l
A IIA IN 7 A Al i Il I
dnoig

sjuswal3 Jo a|qe] dlpouad ayL

0620/42/M/J/16

© UCLES 2016



