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Answers written in the margins will not be marked.

PART1

Answer ALL questions. Write your answers in the spaces provided.

L.

Graphite is a form of carbon and has a layer structure. Graphene is an individual single layer of graphite.
Their structures are shown below:
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(@ Thin sheets of graphene can be easily peeled off from graphite using adhesive tape.

@) Explain why graphene can be easily peeled off.
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(ii) Explain whether graphene can conduct electricity. N
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(iii) Draw the electro(n diagram fo)r a molecule OM;( corele\pougtc/ly formed by complete
combustion of graphene, showing electrons in the outermost shells only.
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(3 marks)

(b) Based on the fact that graphene can be easily peeled off from graphite, a student concluded that
graphite should have a low melting point due to its layer structure. Explain whether you agree
with this conclusion.
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(1 mark)

Answers written in the margins will not be marked.
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1. (c)

suggest why it is soluble in some organic solvents.
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Fullerene (such as Cg) is another form of carbon. Briefly describe the structure of Cgo, and
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Answers written in the margins will not be marked.
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(3 marks)

2. Draw the structure of ethane—1,2—diol, and suggest whether it is soluble in water.
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(3 marks)

Answers written in the margins will not be marked.
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Answers written in the margins will not be marked.

3.

Both polyethene (PE) and ‘Saran’ can be used to make food wrap, but ‘Saran’ is more suitable than PE in
making food wrap for use in microwave ovens.

(€)) The monomer of PE is ethene. Suggest a chemical test to show that ethene is an unsaturated
compound.

fad  audifieqd Pol‘m%it«m %)M\/\/\aﬁmﬁ\“f\@, to otuence .
e porgle cole of e SJ(N\“W\V’\ deculriars .
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(2 marks)
(b) ‘Saran’ can be formed from the polymerisation of the compound shown below:
Cl H
\C_C/
TN
Cl/ H
(i) State the systematic name of this compound.
i, - diclhleveatnene
(ii) Name the type of polymerisation involved in forming ‘Saran’.

M i pL)renisass on

(iii) Draw the structure of ‘Saran’, showing at least THREE repeating units.
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(3 marks)

Answers written in the margins will not be marked.
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Answers written in the margins will not be marked.

3. (c) In terms of intermolecular force, explain why ‘Saran’ is more suitable than PE in making food
wrap for use in microwave ovens.
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(2 marks)

(d) When incinerated, why would food wrap made from ‘Saran’ cause more serious pollution
problem than food wrap made from PE ?
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(1 mark)

Answers written in the margins will not be marked.
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Answers written in the margins will not be marked.

*4, With reference to the methods of obtaining copper, magnesium and silver from their oxides, deduce the

order of reactivity of these three metals.
(5 marks)
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Answers written in the margins will not be marked.
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5. Concentrated acids are common reagents found in laboratories.

(2)

(®

©

State a safety measure in handling concentrated acids in laboratories.

Weav  safes ety spectodes o grvet
spilico) of Cdrymvlz nad e pttack ey

(1 mark)
Comment on the following statement:

‘All concentrated acids are strong acids.’

Tt i€ nef corvect. Il 4/\/\? (sfm;g oy
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(1 mark)

Explain how concentrated sulphuric acid, concentrated nitric acid and concentrated ethanoic acid
can be distinguished by using copper granules.
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(3 marks)

Answers written in the margins will not be marked.
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6.

Petrol is a commonly used motor car fuel. It can be obtained from petroleum by fractional distillation.

(a) @d) Explain, from molecular level, why petrol can be obtained from petroleum by fractional
distillation,
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(ii) Other than directly obtaining petrol from fractional distillation of petroleum, suggest a
way for producing extra petrol.

Cracls e -

(iii) Octane (CgH ) is a component of petrol. Using octane as an example, state the meaning
of the term ‘standard enthalpy change of combustion’ with the aid of a chemical
equation.

Yl + W02 = [bCry +[§te
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(5 marks)

Answers written in the margins will not be marked.
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Answers written in the margins will not be marked.

6. (b) Motor cars powered by petrol emit air pollutants such as nitrogen monoxide and carbon
monoxide. Installing a certain device in motor cars can convert these two oxides to less harmful

substances.
(i) Name this device.
Catabytic  Couerter .
(i) The equation for the reaction involved in the conversion is shown below:

2C0(g) + 2NO(g) — 2CO,(g) + Ni(g)

The standard enthalpy changes of formation of NO(g), CO(g) and CO,(g) are as follows:

Compound AHZ / kJ mol™
NO(g) 1903
CO(g) _110.5
CO4(g) -394.0

Calculate the standard enthalpy change of the above reaction.
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(4 marks)

Answers written in the margins will not be marked.
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Answers written in the margins will not be marked.

7. A bottle of concentrated hydrochloric acid HCI(aq) is shown below:

1 cm® of the liquid weighs 1.18 g

Den51ty 1.18gcm™
(36%)

\ The liquid contains 36% of HCI by mass

(a) According to the information on the label, calculate the concentration of the concentrated
hydrochloric acid in mol dm™.

Mass of WL U | dwa®

of

(% x (200 x3bfe
Lfl/‘f-%@
Wuwbey of nde of HOL v | de’

o2 - T
T L
. . 3
o ncmtystion of (100 = b e den
(2 marks)
(b) To find out the concentration of the concentrated acid, a laboratory technician first drew from the

bottle a sample of 10.00 cm® of the concentrated acid and diluted it to 100.0 cm® in a volumetric
flask. The diluted acid sample was then used to titrate a standard sodium carbonate solution
placed in a conical flask using methyl orange as an indicator. 10.00 cm® of 1.06 mol dm™ sodium
carbonate solution required 20.30 cm® of the diluted acid sample to reach the end point.

@) Briefly describe the procedure in preparing a standard sodium carbonate solution.
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Answers written in the margins will not be marked.
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7. (b) (ii) Using the titration result, calculate the concentration, in mol dm™, of the concentrated
hydrochloric acid in the bottle.

_'NO\)/CV; (6\6() + WL (»\1) = lNV\C(Ow[) 1 C/)/Cﬂ’ Tt H)/G(JL)

Nwbn ol pude o NayCos g

((72'0 X l’pi’

- g.oldb

)ltMal& o wod reactts with | mele Vay®3 “p
Conctatr tion of  digfute  acid
o-dleh k2

= ( M)

\aad
- |- alr b d o{m-3
Concetintion of  Counceitrattd ~ Acd
- [d(( x _{_{070
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(5 marks)

(c) Suggest a possible reason why the concentration of the concentrated hydrochloric acid in the
bottle obtained from (b)(ii) would be smaller than that obtained from (a) above.

fs gy Sabstracs Ty e add, sotnglt
hovy 'WW\@W\@O eaction with cha;cq).

(1 mark)

Answers written in the margins will not be marked.
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Answers written in the margins will not be marked.

8.

The diagram below shows a set-up in which electrons are flowing through the electric wires. Moreover,
one of the electrodes in beaker A is forming ions.

electrode W
(magnesium

MgSO04(aq)

(a)

(b

©

(d)

electrode X electrode Y electrode Z
) (copper) (carbon) (carbon)
AgNO;(aq)
beaker A beaker B
State an expected observation at each of the following electrodes:

@) electrode W

Mg disselies fo fovin colomiess Seluition

(ii) electrode X (Ma)

Silvery MewAat@To% on Tt

(2 marks)
Write the half equation for the expected change at each of the following electrodes:
@) electrode Y
‘tO‘H'ch > Iuy + Holoy + o
(ii) electrode Z
© + fgow < fgoy
(2 marks)

Complete the following table by filling in ‘anode’ or ‘cathode’ to describe the electrodes.

electrode W electrode Z

anode / cathode anog e Cathod &

(1 mark)
Predict, with reason, what would happen if the MgSO,(aq) in beaker A is replaced by ethanol.

Vo U veat ‘(:’ W h fhe wWiva ,
As ethavd & o hoy- Q{QCﬁvo{xm‘fQ
W th - oot Covpiet e/{wmmg

(1 mark)

Answers written in the margins will not be marked.
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9. Consider each of the experiments below and answer the questions that follow.

€)) Dilute sodium hydroxide solution is added to copper(Il) sulphate solution.
@) State the expected observation.
R [V\QA Pred P&fm‘ﬂl s fruadd.
A @\(/{Rﬁ hens
(ii) Write the chemical equation for the reaction that occurs.

0«210\1) t 2(7(1}—»[) > (et s

(2 marks)
(b) Acidified potassium permanganate solution is added to sodium sulphite solution.

@) State the expected colour change.

It chioges Frow prple o coleoniess -

(ii) For the reaction leading to the colour change,
(1) state the name of the type of reaction; and
Q‘QC(MLKE u)
2) write the ionic equation for the reaction.

&”0’ + MMU({.-(U[) + ?HTC’(]) -3 Mv\):r(vﬁ) <+ (”'("2/0 «)

(3 marks)

Answers written in the margins will not be marked.
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PART I
Answer ALL questions. Write your answers in the spaces provided.
*10.  You are provided with common laboratory apparatus, calcium carbonate and 1M hydrochloric acid.
Outline how you would perform a fair comparison in studying the effect of different concentrations of

acid on the rate of production of carbon dioxide from the following reaction:

CaCOs(s) + 2HCi(aq) — CaCly(aq) + HO(l) + CO4(g)
(5 marks)
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Answers written in the margins will not be marked.
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11.

Vanadium is a transition metal, its chemical symbol is V. The formulae and the colours of three aqueous
vanadium-containing ions are shown below:

Formula VO*(aq) V*¥(aq) V¥(aq)
Colour blue green violet
(a) Based on the given information, suggest TWO properties of vanadium to characterise it as a

transition metal.

If hos Vaxiable oxidation States (14, +3,t2)
Lt foras Glewdtd  tons (blae, green , videt)

(1 mark)
(b) Vanadium also forms the ion VO,"(aq). In the presence of acid, 1.0 mol of VO,"(aq) ions and
1.0 mol of SO,(g) react completely to form SO,’"(aq) ions and one of the above aqueous

vanadium-containing ions.

@) By considering the amount of electrons transferred, deduce the final colour of the
solution obtained.

A< 5o Vs e ol to Sﬁcf?‘(np,
V¥ shodd (oS¢ Favo efectous as | 2
Vst carcts it [ wele Sonap o Vi
Wil e foimed  ard L ooy oF
solmtian s griaey

(ii) Write a chemical equation for the reaction in (i).

\/0)+(~1) t 5(7;(@) e \/ZTCATH Sﬂqfv(w])

(3 marks)

Answers written in the margins will not be marked.
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12. Benzamide, benzoic acid and benzyl bromide are commonly used organic compounds. Their structures
are shown below:

I I
Ot O lw O

benzamide benzoic acid benzyl bromide

(a) In an experiment, benzoic acid is prepared from benzamide in two steps:
Step 1: Benzamide is added to excess !M NaOH(aq) and the mixture is heated gently. An
organic compound X is formed.
Step 2: The resulting mixture is then treated with reagent Y until no more solid benzoic acid is
given out.

6] Name the type of reaction involved in Step 1.

va olysis
(ii) Draw the structure of X.
0

i
- c~0
o

(iii) Suggest what Y would be.

Dilute acd

@iv) Suggest why X is more soluble than benzoic acid in water.

As 1t 15 Towic Th nofurve .
Tt 75 mdbile w  werter.

W) Describe briefly how a dry benzoic acid sample can be obtained after Step 2.

P(rw‘v% fue Sagle A
ces TCCotor Wit W{f\odfovxs Call>

(5 marks)

Answers written in the margins will not be marked.
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12. (b) Outline a synthetic route, with no more than three steps, to accomplish the conversion of benzoic
acid to benzyl bromide. For each step, give the reagent(s), reaction conditions (as appropriate)
and structure of the organic product.

lol (. LTAkHe / edpres
Tyl — O~ CHyoH
N/ ) 7 y
O > \N¢
\,/ H’ E Y('-\17
(3 marks)
Answers written in the margins will not be marked.
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13.

Consider the reaction represented by the equation below:

@

(b)

2NO(g) + 0x(g) & 2NO,(g)

In an experiment, 1.02 mol of NO(g) and 1.29 mol of O,(g) are mixed in a 50.0 dm’ closed
container maintained at 980 K. When equilibrium is attained, 61.0% of NO(g) is consumed.

(i) Calculate the equilibrium constant K, for the above reaction under the experimental
conditions.
= b
o LNy -
ke = Tho Loy
L ’V\“@“’( Noob) : 0‘7/(@) N o> @

0

Cov0eg AT o %?, = g.owb __]{%41 =005}

i“;?,,iu;:% 0. o o4 x (1811,

(ii) Discuss whether X. would change if additional NO(g) is introduced into the above
equilibrium mixture.

Ko does ot chimgt AL Phe
TQWfMafwe TS Constost .

(4 marks)

The values of K, (in appropriate unit) for this reaction at different temperatures are shown below:

Temperature / K 600 700 800 900
K. 6.88x10° | 2.97x10° | 2.89x10° | 4.68x10?

Based on the above data, deduce whether the forward reaction is exothermic or endothermic.

When fre fepetfce tntrease, Ko deoreases.
T/\/\r‘{ hreons  fne (,ﬁm”mfﬁwv Pdﬁ“@am Shofts

. e [eft %erfvyi/ e Ferpmnd  reache
s ekethomaic |

(1 mark)

Answers written in the margins will not be marked.
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14. Butter contains a small amount of the triglyceride of butanoic acid.

(@) Draw the structure of the triglyceride of butanoic acid.
CHy o0 CH ChyCHy (g

l
ChyC0 CH Uk (M5
l
CH00 CH (Hy CHyCHs

(1 mark)
(b) An organic acid Q is an isomer of butanoic acid. State the systematic name of Q.
(1 mark)
(c) The structure of Z, another isomer of butanoic acid, is shown below:
0]
4
.
zZ
@) Using %, label ALL chiral centre(s) in the above structure of Z.
(ii) Suggest a chemical test to show how to distinguish between Q and Z.
(3 marks)
(d) Margarine, a butter substitute, can be made from vegetable oils. What chemical reaction is
involved in the production of margarine from vegetable oils ?
(ﬂﬂja’w oAyen N
(1 mark)
END OF SECTION B
END OF PAPER
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