*x£2¢%969200 %

UNIVERSITY OF CAMBRIDGE INTERNATIONAL EXAMINATIONS
International General Certificate of Secondary Education

CANDIDATE

NAME

CENTRE CANDIDATE

NUMBER NUMBER

CHEMISTRY 0620/33

Paper 3 (Extended)

Candidates answer on the Question Paper.

No Additional Materials are required.

May/June 2011

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

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.

For Examiner’s Use

1

Total

This document consists of 12 printed pages.

IB11 06_0620_33/FP
© UCLES 2011

| UNIVERSITY of CAMBRIDGE
International Examinations

[Turn over

www.theallpapers.com




2

1 Choose an element from the list below which best fits the description.

Rb Fe Si | P Sr
(@) An element which reacts with cold water. ............... [1]
(b) Itis a solid at room temperature and exists as diatomic molecules, X.. ............... [1]
(c) Itcan form two oxides, XO and X, O,. ............... [1]
(d) This element has a hydride of the type XH,. .............. [1]
(e) It has a macromolecular structure similar to that of carbon. ............... [1]

[Total: 5]
2 Tinis an elementin Group IV.
(@) The position of tin in the reactivity series is:
zinc
iron
tin

copper

(i) For each of the following, decide if a reaction would occur. If there is a reaction,
complete the equation, otherwise write ‘no reaction’.

CU 4+ SNZ > e

SN + ZN? = [4]

(b) Aqueous tin(ll) sulfate is electrolysed using carbon electrodes. This electrolysis is similar
to that of aqueous copper(ll) sulfate using carbon electrodes.

(i) What is the product at the negative electrode (cathode)?

.............................................................................................................................. [1]
(i) Write the equation for the reaction at the positive electrode (anode).

.............................................................................................................................. [2]
(iii) Name the acid formed in this electrolysis.

.............................................................................................................................. [1]
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(c) Steel articles can be plated with tin or zinc to prevent rusting. Exaan?;er*s

When the zinc layer is damaged exposing the underlying steel, it does not rust, but when Use
the tin layer is broken the steel rusts. Explain.

[Total: 14]
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3 The equation for the reaction between sodium thiosulfate and hydrochloric acid is given
below.

Na,S,0,(aq) + 2HCI(aq) — 2NaCl(aq) + S(s) + SO,(g) + H,O()

The speed of this reaction was investigated using the following experiment. A beaker
containing 50 cm?® of 0.2 mol/dm? sodium thiosulfate was placed on a black cross. 5.0 cm? of
2.0mol/dm? hydrochloric acid was added and the clock was started.

look down at
Cross on paper

solution turns
from colourless
to cloudy

sodium thiosulfate
and hydrochloric acid

paper
Cross on paper

view looking down

Initially the cross was clearly visible. When the solution became cloudy and the cross could
no longer be seen, the clock was stopped and the time recorded.

(@) The experiment was repeated with 25cm? of 0.2 mol/dm?3 sodium thiosulfate and 25cm?
of water. Typical results for this experiment and a further two experiments are given in

the table.
experiment 1 2 3 4
volume of thiosulfate/cm®| 50 40 25 10
volume of water/cm? 0 10 25 40
volume of acid/cm? 5 5 5 5
total volume/cm? 55 55 55 55
time/s 48 60 96 | ...

(i) Explain why it is necessary to keep the total volume the same in all the
experiments.

(i) Complete the table. [1]
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5
(iii) How and why does the speed of the reaction vary from experiment 1 to 4? Exaan?;er*s
Use
.............................................................................................................................. [3]
(b) The idea of collisions between reacting particles is used to explain changes in the speed
of reactions. Use this idea to explain the following results.
volume of sodium thiosulfate /cm? 25 25
volume of water/cm? 25 25
volume of acid/cm? 5 5
temperature/°C 20 42
time/s 96 40
..................................................................................................................................... [4]
[Total: 10]
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4 |ron is extracted from its ore, hematite, in the blast furnace.

waste gases

\

raw materials

coke, C

iron ore, Fe,O,
firebrick lining limestone, CaCO,

air——=

slag— |

| __
. —
molten iron —

Describe the reactions involved in this extraction. Include in your description an equation for
a redox reaction and one for an acid/base reaction.

[Total: 5]
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5 The diagram shows a simple cell. Exaan?;er*s
Use
r-\(voltmeter
)
iron electrode zinc electrode
bubbles of _
hydrogen dilute
sulfuric acid
(@) Write an equation for the overall reaction occurring in the cell.
..................................................................................................................................... [2]
(b) Explain why all cell reactions are exothermic and redox.
..................................................................................................................................... [3]
(c) Which electrode, zinc or iron, is the negative electrode? Give a reason for your choice.
..................................................................................................................................... [2]
(d) Suggest two ways of increasing the voltage of this cell.
..................................................................................................................................... [2]
[Total: 9]
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6 (a) Methanol can be made from a mixture of carbon monoxide and hydrogen.

CO(9) + 2H,(9) = CH,OH(g)

The forward reaction is exothermic.

(i)

(i)

(iii)

Explain why the concentration of methanol at equilibrium does not change.

Suggest conditions, in terms of temperature and pressure, which would give a high
yield of methanol.

How would the conditions used in practice compare with those given in (ii)? Give an
explanation of any differences.

.............................................................................................................................. [2]
(b) Biodiesel is made from a vegetable oil by the following reaction.
C, H,—CO,—CH, CH,OH
C17H35—C02—C|:H + 3CHOH —» 3C_H,COOCH, + CHOH
C,,H,,—CO,—CH, CH,OH
vegetable oll methanol biodiesel glycerol
(i) What type of compound are vegetable oil and biodiesel?
.............................................................................................................................. [1]

(i)

(iii)

© UCLES 2011

What other useful product is made from vegetable oil by heating it with aqueous
sodium hydroxide?

Suggest an explanation why making and using biodiesel has a smaller effect on
the percentage of carbon dioxide in the atmosphere than using petroleum-based
diesel.
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(c) Petroleum-based diesel is a mixture of hydrocarbons, such as octane and octene. Exall“:n(i);er’s
Use

(i) ‘Oct’means eight carbon atoms per molecule. Draw a structural formula of an octene
molecule.

[1]

(ii) Describe a test which would distinguish between octane and octene.

LSS PRSP
FESUIE WItR OCLANE ...t e e e e e reees
FEeSUlt WIth OCIENE ... [3]
[Total: 14]
7  Chlorine reacts with phosphorus to form phosphorus trichloride.
(a) Draw a diagram showing the arrangement of the valency electrons in one molecule of

the covalent compound, phosphorus trichloride.

Use x to represent an electron from a phosphorus atom.

Use o to represent an electron from a chlorine atom.

[2]
(b) Phosphorus trichloride reacts with water to form two acids.
(i) Balance the equation for this reaction.
PCL, + ...... HO — ... HCI + H,PO,
[1]

(i) Describe how you could show that phosphorus acid, H,PO,, is a weaker acid than
hydrochloric acid.
.............................................................................................................................. [3]
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10
Two salts of phosphorus acid are its sodium salt, which is soluble in water, and its
calcium salt which is insoluble in water. Suggest a method of preparation for each of
these salts from aqueous phosphorus acid. Specify any other reagent needed and
briefly outline the method.

LYo 0 (100 (IR Y=L TR

[Total: 10]

8 Hydrocarbons are compounds which contain only carbon and hydrogen.

(@) 20cm? of a gaseous hydrocarbon was burned in 120 cm? of oxygen, which is in excess.
After cooling, the volume of the gases remaining was 90 cm3. Aqueous sodium hydroxide
was added to remove carbon dioxide, 30 cm?® of oxygen remained. All volumes were
measured at r.t.p..

(i)

(i)

(iii)

(iv)

© UCLES 2011

Explain why it is essential to use excess oxygen.

Carbon dioxide is slightly soluble in water. Why does it dissolve readily in the alkali,
sodium hydroxide?

.............................................................................................................................. [1]
Complete the following.

volume of gaseous hydrocarbon = ............... cm?

volume of oxygen used = ............. cm?

volume of carbon dioxide formed = ............. cm? [2]

Use the above volume ratio to find the mole ratio in the equation below and hence
find the formula of the hydrocarbon.

........ CH/(Q) + rrein0,(9) = 1cecc.COL(Q) + ..oeeenH,0()

hydrocarbon formula=....................... [2]
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(b) Alkanes are hydrocarbons and are generally unreactive. Their reactions include Exa;?;er,s
combustion, substitution and cracking. Use

(i) Chlorine reacts with butane in a substitution reaction.
CH,—CH,—CH,—CH, + Cl, » CH,—CH,—CH,—CH,—CI + HCI

Give the structural formula of another possible product of this reaction.

[1]

(i) What is the essential condition for this reaction?

(iii) Explain what is meant by cracking. Give an example of a cracking reaction and
explain why the process is used.

[Total: 13]

© UCLES 2011 0620/33/M/J/11
www.theallpapers.com



12

"("d'y4) @unssaud pue ainjelsadwa) wWool Je wp g SI seb Aue Jo ajow auo JO SWN|OA 8y |

€0T 20t ToT 00T 66 86 16 96 S6 6 €6 6 16 06 J1aquinu (o1wore) uojold = g q
3 wniwia4 wnuRIsug wniuioyed wni@yieg wnun) wnpUaWY wniuoinid wnumdan wniuein wniunoelold wnuoy L
n ON PN w4 s3 i'e) k! wo wy nd dN n ed uL loquiAs owore = X | X Ao
8ez cee SSeul JIWOoJe AR = © e
TL 0L 69 89 29 99 S9 9 €9 29 19 09 65 85
wnpaing WINICUANA wninyL wnig3 wniwoH wnisoidsAq wnigaL wnjuijopes wnidoing wniewes wniyewold wniwApoaN wniwApoaseld wnuad
S8118s ploundy £0T-06 .
n7 aA wl 13 OH Aa aL PO n3 ws wd PN id o) Salias bloue .Em
SLT €LT 69T 19T S9T 29T 65T LST ST 0ST 44" wT ovT . U _c_ l_ HN wm*
1 68 88 18
wniuRoy wnipey wnipuelq
v ey 14
Lee 9¢e
98 S8 8 €8 8 18 08 6L 8L LL 9L SL 172 €L cL | * LS 9§ SS
uopey aunelsy wniuojod unwsig pea wnirey L Anose P09 wnupeld winipu| wniwso winiuayy uasBun. wnpeeL winjugeH wnueyue] wnieg wniseen
uy W od 19 ad 11 BH ny id | SO 9y M el iH e ed SO
602 pAA 02 T02 L6T S6T 26T 06T 98T 8T 18T 8.1 6ET LET €ET
S €S s 18 0S 67 8y Ly o 14 144 214 [14 114 o 6€ 8¢ A
uouax aupo| wnunjiaL Auownuy uL wnipuj wniwpey JONIS wnipejed wnipoyy wnuayiny wnpauyoaL wnuapgAjon wniqoIN wnjuoduz wnupA wnpuons wnipigny
X | 9l as us uj pPD by Pd yd ny ol ON aN 1z A IS ad
T€T 12T 8T {449 61T STT 413 80T 90T €01 10T 96 €6 T6 68 88 58
9€ S€ 123 €€ 43 1€ o153 62 8T x4 9C S¢ e €2 [44 TC 0z 6T
:Duﬂ\fv_ aulwoig wniuaes dluesiy wniuewss wnies auiz kaQOU [EXEIN) 1eqod uoJ| wmm:ﬁm:ﬂ\‘ wniwoiyd wnipeuep wniuent wnipueds wnioed wnissejod
I ig as SY 99 €O uz no IN 0D o4 U 12 A 1L 3S €D A
8 08 6L S €L 0L S9 9 69 69 99 SS s 18 8y 14 oy 6€
8T LT 9T ST T €T et T
uobiy auuoyD nyns snioydsoyd uooIIs wnuwnpy wnisaubepy wnipos
v 10 S d IS v B eN
oy §'GE [23 1€ 8¢ yxa e €c
0T 6 8 L 9 S 14 €
uoanN auuon|4 uabAxo uaboniN uoqred uoliog wnifiag wniyin
SN = 0] N o) d 2d 1
02 6T 9T ¥T et T 6 L
4 T
wnisH uaboipAH
9H H
14 T
0 [IA 7 IN 7 A Al I 7 1] |
dnolio

S1UBWa|g aY) JO 3|qel d1poliad ayl
133HS v1lvd

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.

www.theallpapers.com

0620/33/M/J/11

© UCLES 2011





