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Answers written in the margins will not be marked.

PARTI
Answer ALL questions. Write your answers in the spaces provided.
1. Argon and chlorine are elements in the same period of the Periodic Table.

(a) Draw the electron diagram for a molecule of argon, showing electrons in all shells.

(b) What is the type of intermolecular force in chlorme gas ?
o{&s ovshen PO E ﬂb)

Wenk Vo cloy waals' fevies
oSty oyich betwen Chlsime 5 ,,waLquU

(1 mark)

(1 mark)

(©) Complete the table below by stating the natural source and the method of extraction from the

source for each element.

Element Natural source Method of extraction

Clﬁﬂcld A:H/

Rv  m a»‘fMDSPW Fractinal 005{)L{”‘{2°" of

Argon
Sea walur Elechrolysi J-f
(onW\e WWWM Sen Wa"@zﬂ v
Chlorine 5?:"9} 5OPLMM 01/1 [~ tAi«)

(4 marks)

Answers written in the margins will not be marked.
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2. For each of the following experiments, state the expected observation, and write the chemical equation(s)
for the reaction(s) involved.

(a) passing carbon dioxide gas into limewater until in excess . n /
Tle Lome woley hcmes Turns 7L;,6wv cloay To e ky 9
% s LS

'wwg Wk pectpitite ~fermed,
o, + CaloM), —> C(alby t  Fp0

(3 marks)

(b) adding sodium sulphite solution to acidified potassium dichromate solution until in excess
=& /;o‘fo: ssiwm  oliclyro wmale selatin  Turnas f/m
F‘“‘v"?é* or %Hj,e * ;L-evm . '

2= 4 gHT —> 3 SetTt 203 FH, o

258 D;L’ -+ 67-3/07.

(2 marks)

Answers written in the margins will not be marked.
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3.

Aluminium and iron are commonly used construction materials.

(a) Suggest why iron was used earlier than aluminium in history.

Bea%e Yo ore  Cabv be 'ZC@M T The 5W7AM ‘770

Me L eas/

The Garth 0"“45£ wk(fm fe  alumijum O B o b
ﬁwﬁt n % A’“’J’W }"D“’fz"’b °f e, Tl crust.

! 5 3 (1 mark)

(b) A compound contains_iron and oxygen only. In an experfment for determining the empirical
formula of this compound, 2.31 g of the compound was heated with carbon monoxide. Upon
complete reaction, carbon dioxide and 1.67 g of iron were formed.

(i) | Calculate the empirical formula of this compound.
67 25mLER
AN [ b
61T o b%
883 - -

~ 3 ',:4»'
(The WT% ivTeal -7%\(}14,4/\[& = s

cg\mrmwd 74 Fe> Oq,

(ii) Write the chemical equation for the reaction involved in the experiment.

F@% T2l0 —> 200, t5Fe + 0,

(iii) As carbon monoxide is poisonous, suggest one necessary safety precaution in carrying
out the experiment.

?M"fﬂ m The < er/flwv‘i Tnstde o —[,umz (afl&ﬁi

(4 marks)

Answers written in the margins will not be marked.
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3. (©) Explain why a galvanised iron object does not easily rust even if the zinc layer is broken.
Zmo 16 mee wadie Hon Tron. Zime m a S'f%v‘ﬂ@”
reboetl mestnd “Geurt which 75 mere reaslily = wndbivge
6\(7.4&‘({76% and” [iSe ﬁ/ﬂf"”‘v e, Goon  The > L‘ij i
hrokon Bem  Ahd e 't Pﬂ{/wf the Hivec{ comlact of Lrew
amd wnl il o¢ 5om whon g Uron cudevge oxdation
omd sfmf'h-j m{?mj by Ledm_j electim , mc will lose
Tts Eleclion and educe _F@ﬁ ‘g’b%ﬂek T Fe Gmy,
i%ewu{ mg’(7/kj .

(2 marks)

(d) Explain why anodisation can prevent aluminium objects from corrosion.
Rasdisation com Thrker Fhe  dhoomint & Bnperaiable,
noh- porews P pwe AluamThlonn W;C{e. Zﬂvyeﬂ’ uhdh
aheard  well 8n  alumiium  obje ds¢ swiace . The
Hide  extoly Lma,m pre veut  Fhe olpect Comlact belyeon aluu 0
mP_mqgjm oS wmfz/r and ~fhe m‘ﬁvy of 6;%@”‘&02
betey T fe alumiintum's B corroslan ses (stone com be

<
TS 7‘:) (({ZGVI {

m’n%%ﬂ’( L‘j
(2 marks)

Answers written in the margins will not be marked.
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4, Lead-acid accumulator is a secondary cell containing sulphuric acid. It is commonly used in starting up
motor vehicle engines.

(a) What is meant by the term ‘secondary cell’ ?
H ‘ ~ - -~
Secondapy ol am T bhe owdcal coll Bae which
I M(Wje abrle . (1 mark)
(b) Suggest why a lead-acid accumulator is suitable for starting up motor vehicle engines.

L cm %l#mm%, o —— mol  gropuids e
W : (1 mark)

(c) State one environmental impact that would be imposed from the disposal of lead-acid
accumulators.

(1 mark)
(d) A student diluted a sample of concentrated sulphuric acid for making a lead-acid accumulator.
(i) Describe how concentrated sulphuric acid can be diluted in a laboratory. State a safety
precaution needed during the dilution process. Mfﬂﬂl«z//

Pwpw A W e p-)t ity o beeate |
amd. dadd e conantraled }wlflz.m?c acld Lo Tha
waloy oy op =gt by apolrep ool slm/lfj .

Wear a mf%;‘ f;?'*tof%'ﬁwﬂ Jtows .er.M} The /Url%'t/«v\ .

(ii) 5.00 cm’ of the solution in the lead-acid accumulator made contains 2.48 g of sulphuric
acid. Calculate the molarity of the sulphuric acid in the solution.
(Molar mass of sulphuric acid = 98.1 g) >. 4§

Wo. Of moles rf 2\‘(’90 H'LS“{M@) = 45 < bi0ds3

" C, . Tt
Me(mﬂ{? of ~fhe sulphwﬂu acrok mngo(M{h«,\
__bioxsd
< S
Voo o

(5 marks)

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

Explain, with the aid of a chemical equation, why NHjs(aq) is regarded as a weak alkali. Suggest how you

would show that NH;(aq) is a weaker alkali than NaOH(aq) through an experiment.
(6 marks)

/\/H?JC%) s ‘gyfpﬂyﬂf[q Zenjped, to Ww/ st oM c2g) whom
/75 Arssolves T Walfw Tlc.o ?W\I%oc‘flm 0'7L /U‘Lﬁe?) (S Tutem o&‘a
and 1% ar reversiable s reaction.

Nit, ~= WM, + OH”

To Shon That WMHs 10y 7 a ijcw %I}Cdl ot Thoam,

&S00m%/

/WLOHC%) WW U_;’m m{(‘/olum‘_e, 0] M W@HCA

M 0: coem> oM N
w25, OGMA /V/'f;c%) MD/ /7/40/{;4,) 4@@;@{56&? Megsure
Phe WX lninm ﬁmmq‘fm rise ”f ‘ﬁuf €VV*’YIMf lM
'Ehvmfowj'e/ #ﬁ,—@l:f-@% will le@\/ &Tfa;*’ WWuﬁm vise,
fre readion O'f /\/Hsc%)

Wit Tmdieaty, = t's a weaky allaly fhan Ma 5/7/&5,)

Answers written in the margins will not be marked.
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6. The steps involved in the reaction of methane with bromine forming CH;Br can be shown by the following

diagram. Only electrons in the outermost shells are shown.

) — ()

pu) +

. )

(%)

D@ G
w.:a e@a & -
g

o —

—

()

(a)
Sudtwtion .
(b) State the condition needed for the reaction to occur.
OL'('WA% sme7 W
(c) State the expected observation for the reaction.

A L,a’bvv\m\n/ will
plownlss

The

(1)
(y— <)
S
(H)
(1)

(i )

SRONC

(&)

@ o)

Name the type of the reaction for the formation of CH;Br from methane and bromine.

(1 mark)

(1 mark)

docloniird,  Avoolonrized

(1 mark)

Answers written in the margins will not be marked.

2015-DSE-CHEM 1B-8 8

Answers written in the margins will not be marked.



- -
‘

Answers written in the margins will not be marked.

6. (d) With reference to its electronic structure, explain why the species & has a high reactivity.
—_ ~ o5t 3lefl
wWhizoh —ﬂ\l/ ke are O’VLLlﬁ ? el%.ti/b"’\/ s Th e awler M{f%%A
s -’W’{ % - - N Y. @andyse ea C_C len
sfa/b(ﬂ, _ D_'D {1 5 M ({ 5 W[LLVVL} 9 'C[‘CL,'CHV\/

7\46‘{17(1/\’-{/0-&’ 3.@%\« I werr gletron o ‘ZD?M, “p /5 W{M’WS‘CQASQL&H
L shtam o oclel shucture

A (1 mark)
met 5/?/&?0:/
(e) The reaction of methane with bromine can also form other single-carbon-containing organic
compounds. -
6)] Suggest one such compound.
0["/me vmaThahre .
f,% r
H—C —Br
[
=,
(ii) Suggest a condition so that the reaction of methane with bromine can form more CH;Br

but less other organic compounds.

Uiy Lomited browiors Tor . penctic

(2 marks)

Answers written in the margins will not be marked.
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7. Refer to the set-up for electroplating an object shown in the diagram below.

— (o)

copper object
-] copper(1l) sulphate solution
(a) Explain why oily dirts on the object should be removed before electroplating.

Becanse Fho 67\% Ants. & on T o‘u}ed Lkl

will otfet, Fiu W\I‘f«a o4 QLeCffcyﬂA’tM Wil

e 67% P{ZYTSJ e P[’fﬁwﬁ 75 )7,\».1/ omd ees?{y
Hlake 2z TS, (1 mark)

(b)  Copper(Il) sulphate is an electrolyte. What is meant by the term ‘electrolyte’ ?
B ‘C“lu:br‘o Lﬁf)'&\ 75 Tlo toluflon gavvv’w@"ﬁ mebile Zns

to wmpele cruil 4 4 shgb 7Eself @@7 wnolergo At wompositron g Tha
preass , electnlyss.

(1 mark)

(©) List ALL the ions existing in the solution.

&A);f ; 5047«’ ) l_f‘(') DH-.

(1 mark)
(d) Explain why copper(II) ions are preferentially discharged during the electroplating process.
fro Becanse CU\H Tons 15 The wmast 3 >‘tm¢5es‘ﬁ b
5 1517 - -~
oren Gyld/'k“- Ajwrﬁ W‘«j C;}*d&éoa )H7, oH
Z'ms %X?s{’luj n solu{ion) LT tems >-1 fuvm Te
Lo give ewt lncsy

Wﬂl/w,jb %‘t‘lm/\‘m e CuySog 27 mbt,,;t*ffwwﬁq%
0{75‘1@‘% ﬂ(/wfmj flee ”de"{m})t"{%? press

(1 mark)

- Answers written in the margins will not be marked.

2015-DSE-CHEM 1B-10 10

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

7. (e) Write the half equation of the change that occurs at the anode.

F ol —> (b +2¢

(1 mark)
® State the observable change, if any, in the solution during the electroplating process.
<, / ! . (-
The Copp¥” amsde, will becwwe 5h’\’buﬂf’) dgssolve ' Tn
éwr'fm Gf "L[lw, o '/"'ec'f . (1 mark)
(€3] It is known that 2.28 x 10** electrons have passed through the external circuit during the
electroplating process. Calculate the mass of copper that would theoretically be plated on the
object.
"——/ . .
(Relative atomic mass: Cu = 63.5; Avogadro’s constant = 6.02 x 10% mol™)
Ontede = 2T 12 —> Cn
meles of ‘
s i\ \ S -
‘ ‘. &blec
NO},‘}T‘ Lwﬁ) 'ﬁsﬂw:el FM’&D{ o )
A
2 28x0n* xos
= 6. 0) ¥ts™>?
=0 ,0189
, - g Jeall
Mass of . P{,l-ﬁw( en The oLJa,'C_ s svelica &y
= b.0(39K63.8
=/.202 j
(2 marks)

Answers written in the margins will not be marked.
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8. Natural gas is an important energy source for electricity generation. It contains mainly methane (CH,).
(a) Write the general formula of the molecules in the homologous series that methane belongs to.
Cus hWtr
(1 mark)
(b) The combustion of methane is an expthermic reaction. Its chemical equation is shown below :

CH,(g) + 20,(g) > CO4(g) + 2H,0(1)

(i) Complete the table below byfstating all the covalent bond(s) that are broken and formed
during the combustion of mefhane. - o
Covalent bond(s) CH(Q Cj)"’[/ > 07'[75 C (52 T2 Huﬁ)
broken
sf 20 3 c:') ),
() T 2H, ng D030q) = Los gy TLH
Covalent bond(s) ? 3) J) 7) @
formed
(ii) Suggest why the combustion is exothermic in terms of the breaking and forming of

covalent bonds.
The bhu\c‘mﬂ e blenl bouls 75 ondothemic ~q
e _E‘SYMM u-f wovalen bvils 75 exsthoumwic, The
. 5 N Ty ¥ 30 Tha L releayed
Ben s tomVustio, 7 exsthurmic &% TR )Y
from Pt Loty S, (g that Do enwrgy used for bousf hreakiy
(iii) Calculate the standard enthalpy change of combustion of methane. ’

(Standard enthalpy changes of formation :
CH,(g) = —74.8 kJ mol™; CO,(g) = -393.5 kJ mol™"; H,O(1) = —285.9 kJ mol™)

(Hee) £ 20 =7 Cog) £ 2 Havgy)

‘F’m 248 b fmaf! ~2889x
fedmul™ C. 2 —{— 20 e mel
(s) *19; ty)

S omol ool m‘ﬁhalm chang
ot obustin of nrflane
o LS (~392.5)€(-2557)

= = 3708 eJml”

(5 marks)

Answers written in the margins will not be marked.
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8. (c) Some regions tend to generate electricity more by natural gas but less by coal. Give TWO reasons

from environmental protection consideration. .
Nn‘{fwfﬂl ﬁofu Aoesnlt Lo Tay :»2/1»]?‘%” omel The burh™

Q‘f naluwal Gab wilt W"{/ P"’"W goz whth %&w@
acllh vam  okewm olysselee m vamwaler ; .

Wolwa| 425 has 2 loss  carbom comlel w1th fmxyn m-og-c

th?lﬁ/ﬂ% onol })"“’0{/14& Yy ’U’-SOD’C. M 714’/27 cw .

0%'9 havmlass /’f2/0 as pr%{ M’j thj é,z;u/y,,
/ . sé[e(;‘élzc‘[-% )

(2 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.

9, Consider the reaction below :

catalyst

CH3(CH,);CH=CH(CH,),CO,CHy(l) + Hy(g)—————> CH3(CHy),CH,CH;(CH,),CO,CH(I)

methyl oleate

At room temperature and pressure, a micro-scale experiment was performed using the set-up shown below
in which 0.080 g of methyl oleate in an organic solvent was allowed to react with excess Hx(g). The Ha(g)
flowed from the inverted measuring cylinder to the reacting flask through the tubing.

R .
direction of Hy(g) flow 3 Hay(g)
r\ o
methyl oleate in an organic solvent 5| - -
+ e water
catalyst

(a)

(®)

(©

State one advantage of conducting this reaction in a micro-scale experiment.

Sowve d/wvﬁ(évl , B

(1 mark)

Explain why the right end of the tubing was placed at the uppermost position of the inverted
measuring cylinder.

Becimse The o@/v\f;l‘ho 5‘{' H‘,,ca) 7 L’@’"\’WW_“J;”)
~the mmo[h«]w\é(/:{gﬂs% wr wilt —ﬁbﬁv\/ ot ‘flg, wr'fxfﬂwﬁﬁ
g * < y; o 'h*ﬂ/
poscion of o gvaed messnreg 3 Yol
Cuby ung plicd Tored b iow oo Hy floy
T © —the X@@L{kg T(,“S’“ ) (1 mark)

State an expected observation in the inverted measuring cylinder during the reaction.

The water lvel T Fhe Taveited measuitg LUL‘MM
will B Plte 0(/1/\/1("3 Fha reaclion,

(1 mark)

Answers written in the margins will not be marked.
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9. (d) Calculate the theoretical volume of Hx(g) needed for the reaction to complete at room temperature
and pressure.
(Molar volume of gas at room temperature and pressure = 24 dm’;

Relative molecular mass: methyl oleate = 296.0) 0 ¢ ofe
__’,—3

/VL Jf 11/1/5(}5 e?l /w'f%/ c[eaft@ w%”(/ = }?ff
| — 2.]0%x

No. o7£ msles °‘f /‘42@) reeded, = D Fo3 T

l ‘ | - Tre reaclion
Thworitial velwme Ha cg) needest Fo b
T Lo’wvy[.&‘&, at th“c’:""{> Tomn Fe/rﬁ’ﬁv-@ and] /1&39 ,

= D . 703xc T w2f
= = 44810 A
= /.—4—8(0443

4

(3 marks)

(e) @) Sketch, in the graph below, the variation of the volume of Hy(g) in the measuring
cylinder with time from start until the completion of the reaction. You should label this
sketch as ‘A’. (The measuring cylinder initially contained 10.0 cm® of Hy(g). The first
few points have been given in the graph to facilitate the sketch.)

volume of Hy(g) / cm’
vl

v

time

(ii) In the same graph above, give another sketch as required in (i) but only using 0.040 g of
’ methyl oleate for the reaction while the other conditions remain unchanged. You should
label this sketch as ‘B’.

(2 marks)

Answers written in the margins will not be marked.
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10.

(a)

(b)

For each of the oxides below, draw its electron diagram (showing electrons in the outermost
shells only), and state its behaviour in water.
eorrere——— —~

-+ 2~
sl [€]
T41s beksgo Pelmme A bagic oxide T amlr
when  Na, 0 Augolie “m waﬁw) o\leama she so|w o ﬁvmq
Nay 0 + Hyo |
"V‘\-"V"v N&@M A p,,[/c‘(fm’

() Na,O

2NVa o H

(it) CLO

oIy

Ml aw acudy N(E/ m water
when ¢, 0 oissslee o walyy | actli golation Forned

Clord t Hpo —>2koc]
wlme Hool s acldie,

(4 marks)

Using iron as an example, illustrate TWO characteristics of transition metals. )
I%Wke “ﬂtm\t i""i /

Tee Tremsition nefal can have varios paasy oxs {2,
stafe. For exomp P osidalin slate of won m

":6 (/DH)L and .F’e,vo 3 A t) amdl T3 Nsre(:{fl\/'dj.

The tens a—f 'ﬁmms‘(f&on metal ane @Z@WN’—&L;

THX Qi(tmvlg )pr,ﬁ Tms are  greem M Oellswv’} Fe
Zons  ome brewn L colowr

H

(2 marks)

Answers written in the margins will not be marked.
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11. Refer to the following chemical equation :
H,0(l) & H'(aq) + OH (aq) AH>0

Under fixed conditions, [H,O(l)] is considered as a constant. In consideration of the definition of X,
[H'(aq)][OH (aq)] would also be a constant.

(a) The pH of an aqueous solution is defined as —log[H'(aq)]. The pH of water equals 7.0 at 298 K.
Find, at this temperature, the :

O He
ey [l ] = 7
ZH‘LU%)’) = 7 [ ¥ o M
(i) [H'(aq)][OH (aq)] _
LH{ )] L oH en)

= (e D167
— /x /04’1 hw[’o(mbé

(3 marks)

(b) [H,0(1)] equals 55.6 mol dm™ at 298 K. Suggest why [H,O(1)] is considered as a constant with
reference to the values of [H (aq)] and [OH (aq)].

Becamse y\mumdm Hu ficed ondilzoms e at same ety
12{5 me‘ﬁnfc .

(1 mark)

(c) Explain whether the pH of water at 328 K would be less than 7.0, equal to 7.0, or greater than
7.0. i :

pomm—-

Tl & 0 |
f‘?{%h‘ﬂc (3¢ T ‘@mf&fﬂt’ﬁw’* werld Zucrease Tha
i rescfion C  Lamger <l el Gucranse T
L Hlug) wd LK ey ] ) T TH e | amid,
TOH Cagt] gmorense I The sme TXll (25 Ty o
eVa[ el VT(%) L Hhms ZHCO%)] ' ZDH @6’))2 marks)
<Lt egual to
G Yo PH’7DL‘/‘{\QV ?g %(%7"‘3‘

Answers written in the margins will not be marked.
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1
12. You are provided with QC—H, inorganic reagents and organic solvents.

Outline a synthetic route, with no more than three steps, to obtain the following compound :

'

0
Ot

For each step, give the reagent(s), reaction conditions (as appropriate) and structure of the organic product.

(3 marks)

Answers written in the margins will not be marked.
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*13. Using C,HsCH(OH)CH; as an example, write a paragraph to illustrate ‘enantiomerism’. Suitable

diagram(s) should be included in your answer.
(5 marks)

(((;M.Mflvmw@mi onis whay Thorv 75 e o chmral  Cwtben
whachy _bondeds with 4 different substancs, The ehaullomerisn
Ts twe To o U{I‘F{@{w‘b Mwm‘t °‘P the G D{fﬁowwt
subslmas  leag| ‘fo a chﬁhﬂw OD‘HW(,@ 5‘€mcfm The,
en anfisemyo @mejs e ‘ﬂu olﬂm WMINTSY_ mage a‘f ["ﬁse/f

Erm{igomains mlﬁ Co Hs CH 9) (i,

CLHC )
T
C //('I 1 '\*/ -
Ho—4 > i ~~ol+
Uz U,

For g & CHs GOV | W Fe 3 il

Loabon, Wﬂt md Yonoteh W § mﬁw’( 5ulSTam 406 CoH (i [
omd G Hs)

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 good understanding of the chemical concepts and principles in the
curriculum (e.g. Paper 1 Qs. 1, 6 and 10 (a); Paper 2 Qs. 1(a) (i) (ii) and 3 (b) (i) (ii)). He/she
demonstrates very good abilities of applying chemical concepts on unfamiliar situations for solving
the problems (e.g. Paper 1 Qs. 6 (e) and 9 (e) (i); Paper 2 Qs. 1 (b) (ii) and 3 (b) (iv)). The
candidate performs well on chemical calculations (e.g. Paper 1 Qs. 3 (b) (i), 4 (d) (ii), 7 (g),
8 (b) (iii)) and 9 (d); Paper 2 Q. 1 (a) (iii)). He/she can effectively communicate ideas using
scientific terminology, appropriate diagrams and chemical equations (e.g. Paper 1 Qs. 1 (a), 2 (b),
7 (e), 10 (a) and 12; Paper 2 Q. 1 (b) (i) (1)). His/her presentation of ideas in the essay questions
(e.g. Paper 1 Qs. 5 and 13; Paper 2 Q. 2 (¢) (ii)) demonstrates proficiency in the language used and a
smooth flow of ideas. He/she can design appropriate method for carrying out scientific
investigations (e.g. Paper 1 Q. 5).
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