WWW.SMartedvhiub.com

Location Entry Codes

As part of CIE’s continual commitment to maintaining best practice in assessment, CIE uses
different variants of some question papers for our most popular assessments with large and
widespread candidature. The question papers are closely related and the relationships between
them have been thoroughly established using our assessment expertise. All versions of the
paper give assessment of equal standard.

The content assessed by the examination papers and the type of questions is unchanged.

This change means that for this component there are now two variant Question Papers, Mark
Schemes and Principal Examiner’s Reports where previously there was only one. For any
individual country, it is intended that only one variant is used. This document contains both
variants which will give all Centres access to even more past examination material than is usually
the case.

The diagram shows the relationship between the Question Papers, Mark Schemes and Principal
Examiners’ Reports that are available.

Question Paper Mark Scheme Principal Examiner’s
Report

Introduction Introduction Introduction

First variant Question Paper First variant Mark Scheme First variant Principal

Examiner’s Report

Second variant Question Second variant Mark Second variant Principal
Paper Scheme Examiner’s Report

Who can | contact for further information on these changes?
Please direct any questions about this to CIE’s Customer Services team at:
international@cie.org.uk

The titles for the variant items should correspond with the table above, so that at the top of the
first page of the relevant part of the document and on the header, it has the words:

e First variant Question Paper / Mark Scheme / Principal Examiner’'s Report
or
e Second variant Question Paper / Mark Scheme / Principal Examiner’'s Report

as appropriate.



*%28062061L 2%

First Variant Question Paper

UNIVERSITY OF CAMBRIDGE INTERNATIONAL EXAMINATIONS

International General Certificate of Secondary Education

CANDIDATE
NAME

CENTRE CANDIDATE
NUMBER NUMBER

CHEMISTRY
Paper 3 (Extended)

Candidates answer on the Question Paper.

No Additional Materials are required.

0620/31
May/June 2008

1 hour 15 minutes

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 a pencil for any diagrams, graphs or rough working.

Do not use staples, paper clips, highlighters, glue or correction fluid.

DO NOT WRITE IN ANY BARCODES

Answer all questions.

For Examiner's Use

A copy of the Periodic Table is printed on page 12.

At the end of the examination, fasten all your work securely together.

1

The number of marks is given in brackets [ ] at the end of each question or part
questions.

Total

This document consists of 11 printed pages and 1 blank page.

2| UNIVERSITY of CAMBRIDGE

IBO8.06_0620_31/4RP . . .
International Examinations

© UCLES 2008

[Turn over




2

1 For each of the following select an element from Period 4, potassium to krypton, that For
matches the description. Examiner's
Use

(a) Itis a brown liquid at room temperature.

(b) It forms a compound with hydrogen having the formula XH,.

(c) A metal that reacts violently with cold water.

(d) It has a complete outer energy level.

(e) It has oxidation states of 2 and 3 only.

(f) It can form an ion of the type X

(g) One of its oxides is the catalyst in the Contact Process.

[Total: 7]
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2 (a) Complete the table which gives the names, symbols, relative masses and relative For
charges of the three subatomic particles. Examiner's
Use
name symbol | relative mass | relative charge
electron e
proton 1
n 0
[3]
(b) Use the information in the table to explain the following.

(i) Atoms contain charged particles but they are electrically neutral because they
have no overall charge.
.................................................................................................................................. [2]

(ii) Atoms can form positive ions.
.................................................................................................................................. [2]

(iii) Atoms of the same element can have different masses.
.................................................................................................................................. [2]

(iv) Scientists are certain that there are no undiscovered elements missing from the
Periodic Table from hydrogen to lawrencium.
.................................................................................................................................. [1]

[Total: 10]
© UCLES 2008 0620/31/M/J/08 [Turn over



3 Copper is purified by electrolysis. For
Examiner's
(a) Complete the following. Use

The positive electrode (anode) is made from

The negative electrode (cathode) is made from

The electrolyte is aqueous [3]

......................................................................................................................................... [2]
(c) (i) Give two reasons why copper is used,

IN@IBCHTIC WITING, || e ssssee s ssssssssssssssssssssssssassssssssesssssens
.................................................................................................................................. [2]

N COOKING UBNSIIS. | et sss s ssssssssessssesesasss s nsssaes
.................................................................................................................................. [2]

(ii) Give another use of copper.

(1]

[Total: 10]
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4 Sulphuric acid is a typical strong acid. For
Examiner's

(a) Change the equations given into a different format. Use

(I) Mg + H,SO, — MQSO4 + H,
Change into a word equation.

.................................................................................................................................. [1]
(ii) lithium oxide + sulphuric acid — lithium sulphate + water
Change into a symbol equation.
.................................................................................................................................. [2]
(iii) CuO + 2H* — Cu®** + H,0
Change the ionic equation into a symbol equation.
.................................................................................................................................. [2]
(IV) Na,CO; + H,SO, — Na,SO, + CO, + H,O
Change into a word equation.
.................................................................................................................................. (1]
(b) When sulphuric acid dissolves in water, the following reaction occurs.
H,SO, + H,O — HSO, + Hy,()+
Explain why water is behaving as a base in this reaction.
......................................................................................................................................... 2]
(c) Sulphuric acid is a strong acid, ethanoic acid is a weak acid.
Explain the difference between a strong acid and a weak acid.
[2]

[Total: 10]
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5 Carbonyl chloride, COCL, is a colourless gas. It is made by the following reaction.

For
Examiner's
cool Use
CO(g) + Ck(g) = COCLk(g)
heat

(@) When the pressure on the equilibrium mixture is decreased, the position of equilibrium
moves to left.

(i) How does the concentration of each of the three chemicals change?

(b) Using the information given with the equation, is the forward reaction exothermic or
endothermic? Give a reason for your choice.

......................................................................................................................................... [2]
(c) Carbonyl chloride reacts with water to form two acidic compounds.
Suggest which acidic compounds are formed.
1 s mEEEEEE R E AR AR R AR AR NN AN R R R R RN A EEAEE AN EEAEEAEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES
2 (2]

(d) The structural formula of carbonyl chloride is given below.

Draw a diagram that shows the arrangement of the valency electrons in one molecule
of this covalent compound.

Use x for an electron from a chlorine atom.

Use o for an electron from a carbon atom.

Use e for an electron from an oxygen atom.

(4]
[Total: 12]

© UCLES 2008 0620/31/M/J/08
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6 Three of the factors that can influence the rate of a chemical reaction are:

° physical state of the reactants
e light
o  the presence of a catalyst

(a) The first recorded dust explosion was in a flour mill in Italy in 1785. Flour contains
carbohydrates. Explosions are very fast exothermic reactions.

(i) Use the collision theory to explain why the reaction between the particles of flour
and the oxygen in the air is very fast.

The decomposition of silver(I) bromide is the basis of film photography. The equation for
this decomposition is:

2AgBr — 2Ag + Brn;
white black

This reaction is photochemical.
A piece of white paper was coated with silver(I) bromide and the following experiment was
carried out.

some time later with the

initially card and paper removed
not covered \\ black
O in paper T exposure 1
ek card =

paper coated with
silver(l) bromide

(b) Explain the results.

For
Examiner's
Use

© UCLES 2008 0620/31/M/J/08 [Turn over
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(c) The fermentation of glucose is catalysed by enzymes from yeast. Yeast is added to
aqueous glucose, the solution starts to bubble and becomes cloudy as more yeast
cells are formed.

CeH1206(aq) — 2C,HsOH(aq) + 2CO,(g)

The reaction is exothermic.

Eventually the fermentation stops when the concentration of ethanol is about 12%.

(i)

(ii)

(v)

© UCLES 2008

What is an enzyme?

Pasteur said that fermentation was respiration in the absence of air. Suggest a
definition of respiration.

On a large scale, the reaction mixture is cooled. Suggest a reason why this is
necessary.

When the fermentation stops, there is a mixture of dilute aqueous ethanol and
yeast. Suggest a technique which could be used to remove the cloudiness due to
the yeast.

[Total: 14]
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7 Crystals of sodium sulphate-10-water, Na,SO,.10H,0, are prepared by titration. For
Examiner's
Use

il burette filled with
| sulphuric acid

conical flask

25.0cm? of sodium hydroxide(aq)
C _ _ _ - concentration 2.24 mol/dm?

(a) 25.0cm? of aqueous sodium hydroxide is pipetted into a conical flask.
A few drops of an indicator are added. Using a burette, dilute sulphuric acid is slowly
added until the indicator just changes colour. The volume of acid needed to neutralise
the alkali is noted.

Suggest how you would continue the experiment to obtain pure, dry crystals of sodium
sulphate-10-water.

[4]

(b) Using 25.0 cm® of aqueous sodium hydroxide, 2.24 mol / dm®, 3.86 g of crystals were
obtained. Calculate the percentage yield.

2NaOH + H,SO, — Na,SO, + 2H,0
Na,SO, + 10H,O — Na,S0O,.10H,0

Number of moles of NaOH used =

Mass of one mole of Na,S0O,.10H,0 = 3229

Maximum yield of sodium sulphate-10-water = g

Percentage yield = % [4]

[Total: 8]

© UCLES 2008 0620/31/M/J/08 [Turn over
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8 Large areas of the Amazon rain forest are cleared each year to grow soya beans. The trees
are cut down and burnt.

(@) Why do these activities increase the percentage of carbon dioxide in the atmosphere?

(b) Soya beans contain all three main food groups. Two of which are protein and
carbohydrate.

(i) What is the third group?

(ii) Draw the structural formula of a complex carbohydrate such as starch.

[3]

(iii) Compare the structure of a protein with that of a synthetic polyamide. The structure
of a typical protein is given below.

—N—  FCc—N—{/fc—N—{7ic—N—Cc—
| I I = | ||
H O H O H O H 0

How are they similar?

[Total: 9]

© UCLES 2008 0620/31/M/J/08

For
Examiner's
Use



11

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.

University of 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 2008 0620/31/M/J/08



12

‘(*d'y1) @inssaud pue ainyesadwal wool e cwp ¢ S| Seb Aue Jo sjow duo JO SWNJOA 3y L

€01 20T TOT 00T 66 86 L6 96 S6 6 €6 6 T6 06 Jaquinu (d1woye) uojord = g q
wniuaime] wnijagoN wninaepusiy wnjwsa- wnjuiIsurg wnjuioyfed wnias1eg wnuny wnpuaWY wnjuoinid wniumdaN wnjuein wnjuRoelold wnoy L
n ON PN w4 s3 0 o]z wo wy nd dN n ed uL 0gUIAS owioye = X X Koy
8€z cee SSeuw olWole aAle[al = e e
TL 0L 69 89 19 99 S9 9 €9 29 79 09 65 85
wnpain wniquanA wnyny L wnigu3 wniwjoH wnisoidsAq wnigiaL wnidoing wnuewes wnjypawoid wniwAposN | wniwApoaseld wnue)
SalIas ploundy £0T-061
n7 aA wl 13 OH Aa aL n3 ws wd PN id o) S91I9S DloUE .Em
S.T €LT 69T 19T S9T 29T 65T 2sT 0ST T ™t orT . p! u 11L wm«.
1 68 88 18
wniunoy wnipey wniuely
v ey 14
Lee 9z¢e
98 S8 8 €8 28 18 08 6L 8L L2 9L SL 12 €L L | ¥ LS 95 SS
uopey auneisy wniuojod yinwsig pea wnyreyL Ainosa plo9 wnuneld winipu wnjwso wnuayy uaisbuny wnpejuer wnjueH wnueyue] wnyeg wnisae)
uy w od Id ad 11 BH ny d 1 SO 9y M el iH e ed SO
602 102 0T T0C 16T S6T 26T 06T 98T 8T 18T 8.T 6ET LET €eT
s €5 S T8 0s 67 8y VA4 o 14 144 v 44 114 or 6€ 8¢ LE
uouax aulpo| wnunjiaL Kuownuy ulL wnipuj wniwped 1BAIS wnipejed wnipoyy wnuayiny wnpauyaay wnuapgAjoW wniqoIN wnuoaNz WNURA wnpuons wnipigny
ax I oL as us uj PO by Ppd ud ny oL oW aN 1z A IS ad
T€T 12T 8¢t et 6TT STT 413 80T 90T €01 TOT 96 €6 16 68 88 <8
9€ S€ e €e e Te og 6¢ 8¢ Le 9 4 e €C [44 TC 0c 6T
uoydAsy auwoig wnuses ouasly wniuewa wnjes ouiz Jsaddoo 19%0IN 1eqoo uol| asauebuey wnjwoiyy wnipeueA winjuen|. wnipuess wnipjen wnisselod
2 19 as svY 99 €O uz no IN 0D o4 Ui 1D A\ 1L JS €D A
8 08 6L SL €L 0L S9 9 65 65 9§ SS s 18 8y Sy oy 6€
8T LT 9T ST 14 €T 43 n
uobiy auuolyo anyding snioydsoyd uoolIS wnuwny wnisaubey wnipos
v 10 S d IS v BN EN
or ety 43 1€ 82 yx4 e €e
0T 6 8 L 9 S 14 €
uoaN auuon|4 uabAxo [TELINIIN uoged uolog wnifiag wniy
°N =] (0] N o} d o4 1
(V4 6T 9T T 43 T 6 L
I T
wnieH uaboipAH
9H H
14 T
0 [IA 7 IA 7 A Al Il Il |
dnoio

Sluswa|3 ay1 Jo a|qel dIpoliad ayL
133HS V1va

0620/31/M/J/08

© UCLES 2008



¥ 2226281 2298+%
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1 For each of the following select an element from Period 4, potassium to krypton, that For
matches the description. Examiner's
Use

(a) Itis a brown liquid at room temperature.

(b) It forms a covalent compound with hydrogen having the
formula HoX.

(c) A metal that reacts violently with cold water.

(d) It has a complete outer energy level.

(e) It has oxidation states of 2 and 3 only.

(f) It can form an ion of the type X".

(g) This metal is the catalyst in the Haber Process.

[Total: 7]

© UCLES 2008 0620/32/M/J/08



2 (a) Complete the table which gives the names, symbols, relative masses and relative
charges of the three subatomic particles.

name symbol | relative mass | relative charge
electron e

proton 1

neutron n

[3]

(b) Use the information in the table to explain the following.

(i)

(iv)

© UCLES 2008

Atoms contain charged particles but they are electrically neutral - they have no
overall charge.

.................................................................................................................................. [2]
Atoms can form negative ions.
.................................................................................................................................. [2]
Different atoms of the element chlorine are 3> Cland ¥/ CL.
How are they different? oo eeem e eeneeseeeene e
How are they the same? [2]

Scientists are certain that there are no undiscovered elements missing from the
Periodic Table from hydrogen to lawrencium.

[Total: 10]

For
Examiner's
Use
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3 Copper is purified by electrolysis. For
Examiner's
(a) Complete the following. Use

The positive electrode (anode) is made from

The negative electrode (cathode) is made from

The electrolyte is aqueous [3]

......................................................................................................................................... [2]
(c) (i) Give two reasons why copper is used,

IN@IBCHTIC WITING, || e ssssee s ssssssssssssssssssssssssassssssssesssssens
.................................................................................................................................. [2]

N COOKING UBNSIIS. | et sss s ssssssssessssesesasss s nsssaes
.................................................................................................................................. [2]

(ii) Give another use of copper.

(1]

[Total: 10]

© UCLES 2008 0620/32/M/J/08



4  Sulphuric acid is a typical strong acid. For
Examiner's

(@) Change the equation given into a different format. Uoe

(i) Mg + H,SO, — MgSO, + H;
Change into a word equation.

.................................................................................................................................. (1]
(ii) lithium oxide + sulphuric acid — lithium sulphate + water

Change into a symbol equation.

.................................................................................................................................. [2]
(iii) CuCO; + 2H" — Cu* + H,0 + CO,

Change the ionic equation into a symbol equation.

.................................................................................................................................. [2]
(IV) N32003 + HQSO4 —> NaQSO4 + C02 + HQO

Change into a word equation.

.................................................................................................................................. (1]

(b) When sulphuric acid dissolves in water, the following reaction occurs.
H,SO, + H,O — HSO, + H?,()+
Explain why water is behaving as a base.
[2]

(c) Sulphuric acid is a strong acid, ethanoic acid is a weak acid. One way of distinguishing
between them is to measure their pH. The weaker acid will have the higher pH.
Describe another way by which they could be distinguished.

[Total: 10]

© UCLES 2008 0620/32/M/J/08 [Turn over
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5 Carbonyl chloride, COCL, is a colourless gas. It is made by the following reaction.
cool
CO(g) + Ck(g) = COCL(9)
heat

(@) When the pressure on the equilibrium mixture is increased, the position of equilibrium
moves to right.

(i) How does the concentration of each of the three chemicals change?

(b) Using the information given with the equation, is the forward reaction exothermic or
endothermic? Give a reason for your choice.

(c) Carbonyl chloride reacts with water to form two acidic compounds.
Name them.

Draw a diagram that shows the arrangement of the valency electrons in one molecule
of this covalent compound.

Use x for an electron from a chlorine atom.

Use o for an electron from a carbon atom.

Use e for an electron from an oxygen atom.

(4]
[Total: 12]

© UCLES 2008 0620/32/M/J/08
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6 Three of the factors that can influence the rate of a chemical reaction are:

° physical state of the reactants
e light
o  the presence of a catalyst

(a) The first recorded dust explosion was in a flour mill in Italy in 1785. Flour contains
carbohydrates. Explosions are very fast exothermic reactions.

(i) Use the collision theory to explain why the reaction between the particles of flour
and the oxygen in the air is very fast.

The decomposition of silver(I) bromide is the basis of film photography. The equation for
this decomposition is:

2AgBr — 2Ag + Brn;
white black

(b) This reaction is photochemical.
A piece of white paper was coated with silver(I) bromide and the following experiment
was carried out.
some time later with the

initially card and paper removed
not covered \\ black
O in paper T exposure 1
ek card =

paper coated with
silver(l) bromide

Explain the results.

For
Examiner's
Use

© UCLES 2008 0620/32/M/J/08 [Turn over
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(c) The fermentation of glucose is catalysed by enzymes from yeast. Yeast is added to
aqueous glucose, the solution starts to bubble and becomes cloudy as more yeast
cells are formed.

CeH1206(aq) — 2C,HsOH(aq) + 2CO,(g)

The reaction is exothermic.

Eventually the fermentation stops when the concentration of ethanol is about 12%.

(i)

(ii)

(v)

© UCLES 2008

What is an enzyme?

Pasteur said that fermentation was respiration in the absence of air. Define
respiration.

On a large scale, the reaction mixture is cooled. Suggest a reason why this is
necessary.

When the fermentation stops, there is a mixture of dilute aqueous ethanol and
yeast. Suggest a technique which could be used to remove the cloudiness due to
the yeast.

Name another technique which will separate the ethanol from the ethanol / water
mixture.

[Total: 14]
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7 Crystals of sodium sulphate-10-water, Na,SO,.10H,0, are prepared by titration. For
Examiner's
Use

il burette filled with
| sulphuric acid

conical flask

25.0cm? of sodium hydroxide(aq)
C _ _ _ - concentration 2.64mol/dm?

(a) 25.0cm? of aqueous sodium hydroxide is pipetted into a conical flask.
A few drops of an indicator are added. Using a burette, dilute sulphuric acid is slowly
added until the indicator just changes colour. The volume of acid needed to neutralise
the alkali is noted.

Suggest how you would continue the experiment to obtain pure, dry crystals of sodium
sulphate-10-water.

......................................................................................................................................... [4]

(b) Using 25.0 cm® of aqueous sodium hydroxide, 2.64 mol / dm?®, 3.95 g of crystals were
obtained. Calculate the percentage yield.

2NaOH + H,SO, — Na,SO, + 2H,0
Na,SO, + 10H,O — Na,S0O,.10H,0

Number of moles of NaOH used =

Mass of one mole of Na,S0O,.10H,0 = 322¢g

Maximum yield of sodium sulphate-10-water = g

Percentage yield = % [4]

[Total: 8]

© UCLES 2008 0620/32/M/J/08 [Turn over
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8 Large areas of the Amazon rain forest are cleared each year to grow soya beans. The trees
are cut down and burnt.

(@) Why do these activities increase the percentage of carbon dioxide in the atmosphere?

(b) Soya beans contain all three main food groups. Two of which are protein and
carbohydrate.

(i) What is the third group?

(ii) Draw the structural formula of a complex carbohydrate such as starch.

[3]

(iii) Compare the structure of a protein with that of a synthetic polyamide. The structure
of a typical protein is given below.

—N—  FCc—N—{/fc—N—{ic—N—Cc—
| I I = | | ||
H O H O H O H 0

How are they similar?

[Total: 9]

© UCLES 2008 0620/32/M/J/08
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