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(@) Complete the table.

particle charge relative mass

proton +1

neutron 1

electron

[2]
(b) The following are isotopes of carbon.
1§C 12(: lgc

(i) Interms of numbers of protons, neutrons and electrons, how are these three isotopes the
same and how are they different?

They are the SAME DECAUSE .......uuuuuiiiiiiiiiiiiiiiiiiiitteiieeeeeeeeeseaseseesessssaesseasaessaeessaerrarereaeeeaeeees
They are different DECAUSE .........ooiiiiiiiiii e
[3]
(i)  Why do all isotopes of carbon have the same chemical properties?
....................................................................................................................................... [1]
(c) Name two forms of the element carbon which have giant covalent structures.
.............................................................. AN oo [1]
(d) Complete the diagram to show the electron arrangement in a carbon dioxide molecule.
Show the outer shell electrons only.
[2]

[Total: 9]
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2 Beryllium is a metallic element in Group II.

(a) Give the electronic structure of a beryllium atom.

.............................................................................................................................................. [1]
(b) Give the formula of beryllium oxide.
.............................................................................................................................................. [1]
(c) (i) Describe the bonding in a metallic element such as beryllium.
Include a labelled diagram and any appropriate charges in your answer.
....................................................................................................................................... [3]
(i) Explain why metallic elements, such as beryllium, are good conductors of electricity
....................................................................................................................................... [1]
(d) Beryllium hydroxide is amphoteric.
Beryllium hydroxide reacts with acids. The salts formed contain positive beryllium ions.
(i) Give the formula of the positive beryllium ion.
....................................................................................................................................... [1]

(i) Write a chemical equation for the reaction between beryllium hydroxide and
hydrochloric acid.

(iii) Beryllium hydroxide also reacts with alkalis. The salts formed contain beryllate ions,
BeO,*.

Suggest a chemical equation for the reaction between beryllium hydroxide and
sodium hydroxide solution.

[Total: 11]
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3 When lead(ll) nitrate is heated, two gases are given off and solid lead(ll) oxide remains.
The equation for the reaction is shown.

2Pb(NO,),(s) — 2PbO(s) + 4NO,(g) + O,(Q)

(a) Calculate the M, of lead(ll) nitrate.

(b) 6.62g of lead(ll) nitrate are heated until there is no further change in mass.

(i) Calculate the mass of lead(ll) oxide produced.

........................... dm? [2]

(c) Describe a test for oxygen.
LSS PP
(=251 ] PP PPRP SRR
[2]
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(d) Lead(ll) oxide is insoluble. A student adds solid lead(ll) oxide to dilute nitric acid until the
lead(Il) oxide is in excess. Aqueous lead(ll) nitrate and water are produced.

(i) What is meant by the term excess?

....................................................................................................................................... [1]
(i) How would the student know when the lead(ll) oxide is in excess?

....................................................................................................................................... [1]
(iii)  Write a chemical equation for the reaction.

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

[Total: 10]
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4  Silicon(IV) oxide and sodium chloride have different types of bonding and structure.

(@) Name the type of bonding present in

SIHCON(IV) OXIAE, .evreiieieeei it e e e e et e e e e e e e et e e e e e e e e e e eabareeeeeeeeaans
(S0 o 18] 4 I ed 0] 0] o [ TR PPPPPPPPPRPR
[2]
(b) Name the type of structure present in silicon(IV) oxide.
.............................................................................................................................................. [1]
(c) () Silicon(IV) oxide has a high melting point. Explain why.
....................................................................................................................................... [2]
(i) Silicon(1V) oxide is a poor conductor of electricity. Explain why.
....................................................................................................................................... [1]

(d) Solid sodium chloride does not conduct electricity. However, it conducts electricity when molten.

Explain why solid sodium chloride does not conduct electricity, whereas molten sodium chloride
does conduct electricity.

(e) Aconcentrated agueous solution of sodium chloride is electrolysed using carbon electrodes.

(i) Name the products formed at the electrodes.

product at the positive electrode (AN0AE) ...........ciiiiiiiiiiiiici e e
product at the negative electrode (CatNOUE) .........ooviiiiiiiiiiiiiiie e
[2]

(i) Write an ionic half-equation for the reaction occurring at the negative electrode.
....................................................................................................................................... [1]
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(f) Adilute aqueous solution of sodium chloride is electrolysed using carbon electrodes.

Name the main product formed at the positive electrode.

.............................................................................................................................................. [1]
(g) Molten sodium chloride is electrolysed using carbon electrodes.
(i) Name the product formed at the negative electrode.
....................................................................................................................................... [1]
(i) Write an ionic half-equation for the reaction occurring at the negative electrode
....................................................................................................................................... [1]
(iif) Chlorine is produced at the positive electrode.
Give the test for chlorine.
LSS SO UPT PP
1= |
[2]

© UCLES 2016
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5 Sulfuric acid can be manufactured from the raw materials sulfur, air and water. The process can be
divided into four stages.

stage 1 converting sulfur into sulfur dioxide

stage 2 converting sulfur dioxide into sulfur trioxide
stage 3  converting sulfur trioxide into oleum, H,S,0,
stage 4 converting oleum into sulfuric acid

stage 1

(@) (i) Describe how sulfur is converted into sulfur dioxide.

stage 2
(b) Sulfur dioxide is converted into sulfur trioxide according to the following equation.
2S0, + O, = 2SO0,

The reaction is carried out at a temperature of 450°C and a pressure of 1-2 atmospheres
using a catalyst. The energy change, AH, for the reaction is =196 kJ/mol.

(i) What is the meaning of the symbol =7

....................................................................................................................................... [1]
(i) Name the catalyst used in this reaction.

....................................................................................................................................... [1]
(iii)  Why is a catalyst used?

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

(iv) If a temperature higher than 450°C were used, what would happen to the amount of
sulfur trioxide produced? Give a reason for your answer.

(v) Suggest a reason why a temperature lower than 450°C is not used.

© UCLES 2016 0620/43/0/N/16
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(vi) If a pressure higher than 1-2 atmospheres were used, what would happen to the amount
of sulfur trioxide produced? Give a reason for your answer.

....................................................................................................................................... [2]
stage 3
(c) (i) Whatis added to sulfur trioxide to convert it into oleum?
....................................................................................................................................... [1]
(i) Write a chemical equation for the conversion of sulfur trioxide into oleum.
....................................................................................................................................... [1]
stage 4
(d) (i) What is added to oleum to convert it into sulfuric acid?
....................................................................................................................................... [1]
(i) Write a chemical equation for the conversion of oleum into sulfuric acid.
....................................................................................................................................... [1]
(e) Give one use of sulfuric acid.
.............................................................................................................................................. [1]

(f) Sulfuric acid reacts with a hydrocarbon called benzene to produce benzenesulfonic acid,
C,H,SO,H. Benzenesulfonic acid is a strong acid which ionises to produce hydrogen ions, H,
and benzenesulfonate ions, C;H.SO,™.

(i) What is meant by the term strong acid?

(i) Describe how to show that a 1 mol/dm?3 solution of benzenesulfonic acid is a strong acid.

(iii) Write a chemical equation for the reaction between benzenesulfonic acid and
sodium carbonate, Na,CO,.

[Total: 20]
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6  Synthetic polyamides are made by condensation polymerisation.

(@ (i) Whatis meant by the term condensation polymerisation?

....................................................................................................................................... [3]
(i) Name another type of polymerisation.

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

(b) One repeat unit of a synthetic polyamide is represented by the following structure.
[
—C C—T—Cl—hll—
H H

(i) Draw aring around the amide link. [1]

(i) Complete the diagrams to show the structures of the monomers used to produce the
synthetic polyamide. Show all the missing atoms and bonds.

c—}-c N—_ =N

[2]
(i) Name an example of a synthetic polyamide.
....................................................................................................................................... [1]
(c) Proteins and synthetic polyamides have similarities and differences.
(i) Name the type of compounds that are the monomers used to make up proteins.
....................................................................................................................................... [1]
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(ii) Starting with a sample of protein, describe how to produce, separate, detect and identify
the monomers which make it up.

Your answer should include
e the name of the process used to break down the protein into its monomers,
the name of the process used to separate the monomers,

[}
e the method used to detect the monomers after they have been separated,
¢ the method used to identify the monomers after they have been separated.

[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.

© UCLES 2016 0620/43/0/N/16

PMT



PMT

12

‘(*d"y1) aunssaid pue ainjeladwal WoOU e Wp g SI Seb Aue Jo 80w U0 JO BWN|OA 8y L

- - - - - - - - - - - 8€¢ TEC [4x4 -
wnipuaIme| wnijagou wniAs|apuUsL wniuuay wnugsisue wniuioyifes wniaxaq wnuna wniuawe wnuoinid wnumdau wniuein wnupoelold wnuoy) wniunoe
1 ON PA w4 s3 10 b wo wy nd dN n ed uL v splounoe
€0T 20T TOT 00T 66 86 16 96 S6 6 €6 6 16 06 68
ST €LT 69T 19T S9T €91 6ST LST 2sT 0ST - 144" T ovT 6ET
wnpain| wniguanAk wniny; wnicua wniwjoy wnisoldsAp wnicua) wniuljoped wnidoina wnuewes wniypawoud wniwApoau wnjwApoase.d wnuao wnueyjue|
ni aA wi 13 OH Aa qL PO n3 ws ud PN id 9D e splouetjuel
1L 0L 69 89 19 99 S9 9 €9 29 19 09 65 85 1S
WNLIOWLISAI WiNIACIBYY wnusadod wniuafluaos | wnnpejsuLep wnuauyaw wnissey wniyoq wniBiogeas wniugnp wnipioayIn wnipel wnuely
A 14 ud 6y sa N SH ud bs aa X souce | €Y I
9TT Vit 41 Tt 0Tt 60T 80T 10T 90T S0T 0T €0T-68 88 18
- - - 60¢ 10¢ 0¢ T0o¢C 16T S6T 6T 06T 98T 78T 18T 8.1 LET €eT
uopel auneise wniuojod ynwsig pes) wnijeyy Ainosaw plob wnuperd wnipui wniwso wniuays uasbuny wnjeue) wniugey wnieq wnisaes
ud W od g9 ad 1L BH ny 1d ] SO 9y M el H spioueyue| ed SO
98 S8 78 €8 8 18 08 6. 8. LL 9L SL IZA €L cL T.-LS 9§ SS
€T 12T 8¢T [44% 61T STT 41 80T 90T €0T 10T - 96 €6 16 68 88 a8
uouax auipol wnunjie) Auownue un wniput wniwped JEINS wnipejjed wnipoy. wnjuayn wnauyoa) wnuapgAjow wnigolu wniuoaz wnumk wnnuons wnipigni
aX | al as us ul pPo by Pd yd ny oL O aN 1z A 1S qd
S €9 as] 18 0S 67 8v Ly o Sy 1474 o1 44 1174 ov 6€ 8¢ LE
8 08 6L SL €L 0L S9 9 65 65 99 SS Zs 18 8y 14 or 6€
uoydAuy aujwouq wniuajes oluasIe wniueunab wnijjeB auiz J1addoa BN 1eq0d uoll asauebuew wniwoiyd wnipeuea wnuel wnipuess wniopes wnissejod
I S| 9S SY 99 e uz no IN 0D o4 Un 10 N 1L 39S €D A
9€ Se e €€ (43 € o€ 6¢ 8¢ x4 9¢ S¢ e or4 [44 T1c 0c 6T
oy §'se (43 e 8¢ yx4 144 €¢
uoBre auLo|yd anyns snioydsoyd uol|is wniuiwnge wnisaubew wnipos
v 10 S d IS v b eN
8T LT 9T ST T €T 1 1T
0c 6T 9T Y1 T A SSeuw JlWole aAne|al 6 /
uoau auuonyy uabAxo uaboniu uoqed uoloq aureu wnikiag winiy|
oN = O N o) g loqwiAs d1wore ag M
ot 6 8 L 9 S Jaquinu olwoye % <
v T EN|
wniay uaboipAy
9H H
4 T
A [IA IN 7 A A\ I Il 7 |
dnoio

SluawWsa|3 JO 8|geL dIpoliad ayL

0620/43/0/N/16

© UCLES 2016





