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Answers written in the margins will not be marked.

PART 1

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:

o B

graphite graphene

(a) Thin sheets of graphene can be easily peeled off from graphite using adhesive tape.

@) Explain why graphene can be easily peeled off.

Tuere 16 U&w) o Wael s’ Foree wWithin
brophite loer. Vown ol wWaads’ forvee
1§ WedF than comn loe ovwww &
T, odhaeive forw, & “pre

(ii) Explain whether graphene can conduct electr1c1ty

NO, TLre 18 nd mobile T0us o
AR 0CatTEed elestromwe Tw @rov,ploma

(iti) Draw thef-electron diagram for a molecule of the compound formed by complete
combustion of graphene, showing electrons in th__'g outermost shells only.

(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 pomt due to its layer structure. Explain whether you agree
with this conclusion.

| omof@ree/ wWith . this Lonviuwgion.

I Eavh growhite lavey, tiag (arbon

Otows chve Covelentty bonded to

e otien . Becanag (ovod et boud

18 Strevy | o el tr }707\,\7() of graphite" ™
Shiowtd” be high. Kk 7

Answers written in the margins will not be marked.

2014-DSE-CHEM 1B-2 2

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

1. (c) Fullerene (such as(C;O) is another form of carbon. Briefly describe the structure of Cgo, and
suggest why it is soluble in some organic solvents.

Coo has a Cocer-like Sbrufune , Tw
whiu 0l Cawrhont aifewn 16 Covwlw-ﬂg bonde,
fowr oty Carbov afomy. 60 Carpon

oloms Formy & Fusieresw .

Amony eavh filllerent molecwles, vom ofer
waals' foyce €xTStS,

[1 7S Solwbl€ T S0 0vgoui iy folventy
becamal 11 7§ mon -~ Jrolar ound TLS Mol inley
vy hetd Vowm vler Waafs” force

By lke - hifsolvt - ke privaiple, 11 of 550 jm,

v Sk 07 a7l Solvenl .
2. Draw the structure’of ethane—1,2—dfol, and suggest whether it is soluble in water.

(3 marks)

1Y
H~0-C~C-0-H

[ J

H H

1178 Solwwie Tn water, T OH Orovp
I e molbewdes otows Tt to formg
drvgen bond with water,

By frimtey e beydwgen poud, ¢ tuam- |, - o
1§ fohbl I \wafer, whivh oviso form
A gen ponds mej IS mwlelundeg

(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 (RE) and ‘Saran’ can be used to make food wrap, bul*Saran’ is more suitable than PE in
makmg food wrap for use in microwave ovens.

Suggest - to show tli is an unsaturated

Add Brommne Tn. CULY Tn tw Jonmp 1€
of eblune Tn dark.

T prld L Lofruwrigodilon of Omn%
(olony S hows Fiu wndod mat fon of
¢ tiume .

‘Saran’ can be formed from the polymerisation of the compound shown below:

The monomer of PE is ethene.
compound.

@

(2 marks)

(®

(i) State the systematic name of this compound.

ol hlovoe e .

(id)

Name the type of polymerisation involved in forming ‘Saran’.

AAddItTov  poly marTy ad Jon

(iii) Draw thf ‘Saran’, showing at least THREE repeating units.

(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’ i@ than PE in making food

wrap for use in microwave ovens.

Savoun hag lovr%w MO8 Ludor meng Prenn
Pt fo7 eaetn repeabro wait, Sarom,
hewd, has sty vou ot Waaks” foyep
T oalow Soivans 1655 @1ikety mest
thowm PG T tu M,@Wffi/m@ [7vocess

o F WTuo wout gveang

(2 marks)

(d) When incinerated, ould food wrap made from “Saran’ cause more serious pollution
problem than food made from PE ?

Javou has 01 0w Ti COVSTS Fur et
¢t emt. Bwrmwy favom wil
qive  ToXle 0odea [ike dioxie.

(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 obtammg@r @ anfrom their oxides, deduce the

order of reactivity of these three metals.
(5 marks)

Stwer oo,
,%I Leatieg e f—’ﬁ% i s

/OLOJ() ) L (0

thrmflw Lojapper needqg oo more
mwmexea{ /moem

First Duwibwf fne (0pper ore with
Suftiviemt oxmw to owf Coppen [B)oxide,
Tuem, eat 1 (OVPMLMOXML W W
Loarbon oq yeduwri—H ngewd o Owt/ T,
Cojaper e tal .

FXf/rm/vHV:f’ mMagnesium pum o
L LIeCtromsis. This meams 195 ove

TS e st 8 tuklb oo bing e,
& WLl pye

Ll reant Tvity ovolor
/VIQ 7 Cuy /43
@—[1/\75 1§ olone aoowothny o tne

e
from tweir gre 7 mefed

_ Answers written in the margins will not be marked.
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3 . . .
3. i Concentrated acids are common reagents found in laboratories.

(@

(®)

©

State a safety measure in handling concentrated acids in laboratories.

Wear  fafely iggjes,

(1 mark)
Comment on the following statement:

‘All concentrated acids are strong acids.’
T §falament 1§ wreneg. Stréng ouidg
meanatie extemnt of Tonigakion of
acid woltluwlt 1§ hign. There 7
Withing ok With conCentrat jon,

(1 mark)

Explain how ’c‘oncentrated sulphuric acid, concentrated nitric acid and concentrated ethanoic acid
can be distinguished by using copper granules.

Copper oromwmes reant wivh puy i

10 gIve Quges.  Putling Copper’
ramuli-To td auid, tley cam e
AL tTnguisined , by 0 bservig ting 1oty
amd YW (0fowr o f LUt gug Cvolue,

Tl 0v Whi give lrowm gas I$
Coneemirated nitric avid. Becowad

Coneemtrated nTiric acid yeact wity
CO)Iper 10 QTV‘(’/ N()ug) hivhh 7§ Lrovw .

(3 marks)

Answers written in the margins will not be marked.
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T G’ hao o

I/VMM oty Ofmw w1
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Answers written in the margins will not be marked.
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i Petrol is a commonly used motor car fuel. It can be obtained from petroleum by fractional distillation.

(a) (i) Explain, from molecular level, why petrol can be obtained from petroleum by fractional
distillation.

Petwlewn 1§ o wixtwre of ajkouns
5 o itteremt S1g0.

Difterevit Site of ojforts oam be
f(’/}fmrmfm ’ ;btg Frovet 7onouv
oistiiotion betumat tiwy ha
Altttrent boilivg pojuts,

(ii) Other than directly obtaining petrol from fractional distillation of petroleum, suggest a
way for producing extra petrol.

LVokTng of Jarge offane
w0 18 Ll e,

- .

(iii) ‘Octane (CgHjg) 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.

§ tamdovol enthiolpy i of

LOmbustion meang tine Enthalpy
(‘/1/)0\/\49,@ 0f one moje Of tnh
Lowipoond, T tnTs cuae O (o,
M T4 vmolbrgyg comp)e fg
LOmlustion ol Stamdard covgreron
v TV TS Stomdowd §1uty,

(5 marks)

LOsHig (e t Wi == 1t 0, p + IFH

l O(ﬂ)

Answers written in the margins will not be marked.
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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.

@) Name this device.
(Atady tiec converter

(ii) The equation for the reaction involved in the conversion is shown below:
2CO(g) + 2NO(g) —» 2CO4(g) + Ny(g)

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

Compound AHZ / kJ mol™
NO(g) +90.3
CO(g) ~110.5
COy(g) -394.0

Calculate the standard enthalpy change of the above reaction.

AHT +2(-1105) 12(190.3) = L(~39%.0)
= = FY%.6 k7

S Tw required §tamedovro]
Etmnbpyg ool TS 3.6 £ po)-

(4 marks)

Answers written in the margins will not be marked.
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7.

A bottle of concentrated hydrochloric acid HCl(aq) is shown below:

(a)

(b

/ 1 cm® of the liquid weighs 1.18 g

N The liquid contains 36% of HCI by mass

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

mass of Hut per um®
.18 % 360 =0.Y2¥8 g o,
tomoW of Hor !
(101355 1000

s l )6%8 L}) VWO/ 0{/1/1/1*5,, (2 marks)

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 usifig methyd orange as an indicator. 10.00 cm® of 1.06 mol dm™ sodium
- carbonate solution require the diluted acid sample to reach the end point.

@) Briefly describe the procedure in preparing a standard sodium carbonate solution.
Add known Mot Naw (03¢5 0 o beafer
Bdd d¥stivied wWatex fo It omd. $1Jv
Tt vt 1l TS fotatly dissolved
Powr tiae SolubTon to tue vojwumetrr,

Flask,

Add digtiiled water wp to ¢
Q}TMmafed Wik,

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.

(g4 X he Lt reguived (onecentiaiion,
IHCI + Nato, =INocd + C0st H.0.
(0.1)x (L2422 ) 2

(000 = £

Lio6) (—525) !

00
X=10. Y442 wo) oy 3
7

(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.

Some MUl 7 e vowporated o mist,

(1 mark)

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

©

@

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

( NI A utrolysis,

i\ V)

V.
C

electrode W O E@}lectrode X electfr%ée y_ U7 ( electrode Z
(magnesium) (copper) (carbon) - (carbon)
MgS04(aq) AgNOs(aq)
beaker A
) State a observation at each of the following electrodes:
() electrode W
DISS0Ive Orad wa/ng ,
(ii) electrode X
Colowviess gaa lowbbies frrmed
Lo €lentroclt X . i)

Write the half equation for the expected change at each of the following electrodes:
6] electrode Y
YOH ™ tag 3 Oy tiHon,t Yo
(ii) electrode Z
gt + e 9 .
H@cmp* © A9 s
(2 marks)

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

electrode W | electrode Z

anode / cathode O[M 0 (/(,Q C o W 0 C/(aQJ

(1 mark)

Predict, with reason, what would happen if the MgSO,(aq))in beaker A is replaced@

Thene Wit he wno eleviron Plow
T v e exterma] ¢lrouit oud
ethomo| 13 s no mobiie Jons.
The ¢Tronit 18 hot comprete.

(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.
(a) Dilute sodium hydroxide solution is added to copper(I sulp\rléte solution.

(i) State thefexpected observation.

Q O blue precipitate 7t formed

(i) Write the chemical equation for the reaction that occurs.

2/\/m0Hm7) 1 CMMWag} = (U(0H), /\/mf%ﬁ

(2 marks)

Naf0i\RA
gte solution is added to sodium@@on.

@) State the expected colour change.

furple to Very pase p k.

(b) Acidified potassium pos \

(ii) For the reaction leading to the colour change,

)] state the name of the type of reaction; and

Redox veaut Tov .

2) write the{joniclequation for the reaction.
LMnOy™ + 55054 GH" 7 U AfS 0y 4
SHD

(3 marks)

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

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

4

*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) + 2HCl(aq) — CaCly(aq) + HyO(I) + CO,(g)

(5 marks)

T Foreawmset of exper Imemt,
- PYe pane Y ot Uolumne

E;é;{“i‘”” | Vo f HU g, whivn gllfter emt

. o !
Jada ;"J‘ contemtration omd 11l S ouwmne

I mass of (a3 (s,

Pub tve & @ Callz 059 T o Swion]

Fest fube 0w Shown amd pub Pl

/It v thne flask C(?wtmmfwé) © Hol.

Sh)mum the flasy gumd conneyt 11

1o 0 tpradunted gus Mnrmg,o

ety shadke tine flosk to ol

realtion 10 0cuny.

Meafure tnd 1T fw}fenfor Lomplele

Feaction . whivhh 1§ Imd liafed

vt oAiSovpp eround o f [M@w ’

Stopwatum,

J

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:

5

Formula ’ \/IQZ+(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.

11 hag vorying 0X1dot Ton § ful .
[T Cam form Cofowred Tous, .

y ) (1 mark)

(b) Vanadium aﬁ ms the idp VO,"(p4). In the presence of acid, 1.0 mol of ‘@jg(aq) ions and

1.0 mol of SOx(g) react co y 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.

7’M€A€7€Ltmw TYoma Porrod 14 10
W lpbr o §

) Tz Vucaqj WLl be fornued alf
1NE nd of the expor Tmemnd
co TG ofowy 0f $10, DintTon ob futued

(ii) Write a chemical equation for the reaction in o
s vioret,

$0rgp 1 V0" cag) + (g 2 $04 g 4 VMg

~f L }/} ! (61(’) (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
C— NH2 @—7 —OH @' CHZBT

benzamide benzoic acid benzyl bromide

(a) In an experiment, benzoic acid is prepared from benzamide in two steps:

organic compo formed.
Step 2: The resulting mix is then treated with reagent Y until no more solid benzoic acid is
given out. o

Step'l: Benzamide is adde: to excess 1M NaOH(aq) and the mixture is heated gently. An

6] Name the type of reaction involved m §tep I
AlEatnl hobrolvs i,

(ii) Draw the structure of X.

0

[0) C-0"

(iii) Suggest what Y would be.

oiture fulphric g id |

(iv) Suggest w@ more soluble th in water.

X hao arye while benzor
aLid has ny ng/a, As waoter

T o jour, (/mmgm Jub S fond, X,
C1S mor le Tvi woarer,

W) Descrlbe brieflyhow a dry benzoit\acid sample can be obtained after Step 2.

Put the henmyore guid
Mo dessicator,

(5 marks)

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

2. (b

acid to benzyl bromide. For each step, give the
an ctureyof the organic product.

plish, theTonyersion of benzoic
0@ (as appropriate)

(3 marks)

Answers written in the margins will not be marked.
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13.

Consider the reaction represented by the equation below:

(@

®

2NO(g) + Ox(g) = 2NOy(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.

@) Calculate the equilibrium constant K, for the above reaction under the experimental
conditions.

Cone. ot equirivwm (onelition.
N0z 9 02 NOsig
02 X049 119-28RY gy,

mper——

o T 5D

D
- 195603 3 = (0.01a5 =0,01LY¢Y
ol olwn” mol olwn 3 Wil glam™
I C @0y Y)*
T (1.956%103)2( 0. Ol%‘%’)
= VA5 1Y ol ™! olm3

(ii) Discuss whether, ould change if additional NO(g) is introduced into the above
equilibrium mix '

No. Ko witl ow&y c/Movmg,e If

Vere 75 un N tevperab vwt
of tine MSW P

(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.

The rlaction 7§ exotrurmic.

(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.

(a) Draw the structure of the triglyceride of butanoic acid.
Lod :g lvvg begdrocon hon vharn
HC O‘*l ] hontoemdic antd

i @tyermw’ 0 H H H 0
H-C ~0—-0—T"1
, "@ — H-( - C C C-0H
H-(=0— b= AR (hmarid
®) An ('ifanic acid Q is an isomer of butanoic acid. State the systematic name of Q.

L-methylpropemoie anid,

(1 mark)

(c) The structure of Z, another isomer of butanoic acid, is shown below:

¢ OH

zZ
(D) 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.

W,M & omd I With §,.0x, 0y
™ reflnx Je)mmfmv

e mixtuwre withh 3 oh
from orome to e wia'bre

7M9 W 'W rmm Twg )% l (3 marks)
(d) Margarine, a butter substitute, eamke made from vegetable oils. What chemical reaction is
involved in the production o i- from vegetable oils ?

Catad e Wydnogent oy

(1 mark)
END OF SECTION B

END OF PAPER

Answers written in the margins will not be marked.
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Comments

The candidate’s answers show clear understanding of the chemical concepts and principles
in the curriculum (e.g. Paper 2 Q.1 (c)). He/she demonstrates very good abilities of
applying chemical concepts on unfamiliar situations for solving the problems (e.g. Paper 2
Q.1 (b) (ii1)). The candidate performs well on chemical calculations (e.g. Paper 1 Qs.7 and
13 (a) (i)). He/she can effectively communicate ideas using scientific terminology,
appropriate diagrams and chemical equations (e.g. Paper 1 Qs.1 (a) (iii) and 12). His/her
presentation of ideas in the essay questions (e.g. Paper 1 Qs.4 and 10) demonstrates
proficiency in the language used and a smooth flow of ideas.
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