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This marking scheme has been prepared by the Hong Kong Examinations and
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practical application of knowledge and the use of processing skills. Hence the
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counting on the co-operation of markers/teachers in this regard.
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INSTRUCTIONS TO MARKERS

In order to maintain a uniform standard in marking, markers should adhere to the marking scheme agreed
at the markers® meeting.

The marking scheme may not exhaust all possible answers for each question. Markers should exercise
their professional discretion and judgment in accepting alternative answers that are not in the marking
scheme but are correct and well reasoned.

The following symbols are used:

/ A single slash indicates an acceptable alternative within an answer.

* Step-mark (for questions invelving calculations)

T Correct spelling required

In questions asking for a specified number of reasons or examples etc. and a candidate gives more than
the required number, the extra answers should not be marked. For instance, in a question asking
candidates to provide two examples, and if a candidate gives three answers, only the first two should be
marked.,

Award zero marks for answers which are contradictory.

Chemical equations should be balanced except those in reaction schemes for organic synthesis. For
energetics, the chemical equations given should include the correct state symbols of the chemical species
involved.

In the question paper, questions which assess candidates” communication skills are marked with an
asterisk (*). For these questions, the mark for effective communication (1 mark per question) will be
awarded if candidates can produce reasonable answers using complete sentences which are easily
understandable.
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PartI

1. (a) Atoms with the same number of protons but differe
=

same atomic number but different mass numbers.
R, = F PR AR,
;e_x_a 1 Plf' g Al

WESeptionsielomeénts and molocules

15

(b) 20x0.9048 + 21 x 0.0027 + 22 x 0.0925
=20.19 ({20205 8R FE0HET]

(¢) Gas for filling luminous advertisement tubes / neon tubes / neon signs / neon lights o]
PRI ARGy NPl S PP It R
Keceptiorescentibes

(d) Neon is monoatomic whereas oxygen is diatomic. O,) molecule has larger molecular size than
Ne molecule. (NOTAcCEpilirgermplecular njdsy)] __
Thus stronger van Waals’ force / stronger intermolecular force among O, molecules. o

RECEDEVDW: force)

2. (a) (i) Cracking (f)/ Catalytic cracking (1) / Thermal cracking ()
(i)

oduce small molecules [lalkenestl Sthene: : Petro ganyarocarbe

Seq from _l‘al_‘g_f_;hydrocarbons to meet the industrial demand /;
KERsernl ugls! / ] o . ]

This process can produce morg small molecules A TReT e ehons, s DO oL ARy L0 carpONs

Briowa mdlecular massad from large hydrocarbons.

(b)

P AT AR O U NGREY 2. R AT T D TR
e pemltetin «f Condsmedifol
s

GIE00CH, CHY s

O ST Yot 2 L

g

T N R

Siéidroiip NOT etessary bedrawias

(1)) Bromine test — ethenyl ethanoate can decolourise orang 3
solution immediately while ethyl ethanoate cannot, (NOT Accept Br). |
i réaciibn ot Br, willh ethenyI ethanbate s muchiTaster hiln eibil Sthal
Treating with acidified_potassium permanganate solution - ethenyl ethancate can
decolourise purple acidified potassium permanganate solution while ethyl ethanoate
cannot. (Also accept treating with pofassium permanganage solution (without

acidification) with the correct descriptions of observations — change from purple to brown

(ppt)).

1 correct spelling
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3.

5.
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(a) Provide H' / ions / electrolyte for the chemical cell.

(b) Copper, Metal Y, Metal X ['Cu;
© @) X > X¥+2¢

(i) 2H +2¢ 2> H,

(d) No, the metal Y strip would be the negatlve electrode It is because silver is lower than copper
in the electrochemical series |si Teact
Y in the electrochemical series /

than coppef. So silver should be lower than

A

d"“. dashed(l me‘?}
ydoEen “ﬁ%

!
A S0 arwg

The H-F covalent bond is very Jhighiy polar / The H-F molecule is highly polarized.

(For CS:

(a) (gas) syringe (1) . ,

(b) Initial rate = 60/4 = 15 cm’/min {0;257¢m°/ 8) (Accept 14.8 Z152)

(c) Initial rate is not the same as the average rate because the slope of the curve is not a constant /

the slope of the curve 1s decreasmg / the slope of the curve and the sloQP of the tangent are
dlfferent at TTatesraalenlate e ouTver anditansent: Snownemeth

pe-Echt b

(a) Displacement reaction occurred when the iron rod is dipped into the copper(Il) sulphate
solution. / Some copper(IL) ions (Cu®*) are reduced and deposited onto the surface of the iron
rod as copper metal.

) / CuSO4(aq) + Fe(s) = Cu(s) + FeSO4(aq) (Nt accept
frequired;)

(b) (i) Copper is lower than hydrogen in the electrochemical serigs / Cu®™ is discharged
preferentially than H* when a current is applied.

(ii) Hydrogen gas/H,
The hydrogen gas bubbles hinder the deposition of copper on the surface of the metallic
object, hence causing the copper metal deposited easily flaked off.

t: correct spelling
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(c)

RRZEET2H FOR TEACHERS'’ USE ONLY

copper metallic object

L CuSOuaq)

Correct overall diagram — 1 mark

Correct labels (copper, ob]ectﬁﬁmmﬁgﬁjm, CuSO4{aq)/Cu**(aq) ) - 1 mark
Correct direction of thp_bqt__tg;zﬁ/ﬁpower supply — 1 mark

e [abeitot actent CosOBHLC

Dissolve solid lead(II) nitrate in water,

Then mix with (excess) sulphuric acid / K580, /
amBIRE ol solibid sulphatey) REmark it thefeAnd{ials
£ L R

B )|

Filter the mixture to obtain the residue (PbS0,), wash it with deionised water and then dry in
oven.

Adab]S COrDIE 6 e ten Ces R COmITURICAUon
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(&) NH,"+ OH” — NH, 1
NOTEAGept: NILNO;
(b) The KOH is (very) corrosive. / NH,NO; is explosive J. NH;NO;" is" flamimabld 1

corrosive.

S

(c) Prevent sucking back as NHi(g) is very soluble. @cﬁ‘e i'p
BifaF dekcHiptions) | dtease thé'Shrface Arcifor dissolving NH ()

() () pipette (1) I

(ii) Changes from red to orange. (NOT:A¢cept.red o yellow)i I

(iii) Number of moles of HCl{aq) remained in the beaker :
=0.100 x 0.04100 x (100.00 + 25.00) = 0.0164 1*
Number of moles of NH;3(g) produced
=0.0485 — 0.0164 = 0.0321 1*
Percentage by mass of NH4NO; in the fertiliser
= (0,0321 x 80) /3,150 x 100% = 81.5% [ 8145 1

,,,,,,,,

(Accept81:52%/ 853%

() Flame test — gives a lilac ['purplé / light purpl@ flame. (Not'Accept deep parple and violet) 1
(a) €O, gas produced makes the bread rise / spongy { sofl. 1
(b) 2KHCO; - K,CO; + H,0 + CO, [IRHCO -} 1
(©) () q=27.5x43x(258-202)=662.2] e 1*
AH = +662.2 % 107+ (3.39/100.1) = +19.6 k] mol™ }19.55' KT mol -1 1+19.5 Kl:mol 1

108 tinit must belcorrect)
(if) AH=19.6~(-49.1x'4) / Y((+19.6x2)—(49.1) 1%
=+44.15 kI mol™ [AGSpt +44i1 16 +44. 27K ToTEY (the unit st be corraet) 1
(d) () AH =Y (=1146 — 394— 286 — (—959x2)) = +46 kI mol ' (the ynit. must. 1

(ii) Not performing the experiment in standard conditions. / Heat transfer with the 1
surroundings. / The heat capacity of the container was neglected.

* step mark
T: correct spelling
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9. (a) Ble P
Eren ﬁuﬁlx
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ink (_:glouratlon would be observed near the iron nail which rusts. {AGGent
yellow, fo/biue]

(b} Both iron nail B and iron nail C would not rust,

For iron nail B, as Mg is higher than iron in the metal reactivity series (with further exnlanatlon
such as: the magnesium ribbon loses electrons more readily and will become Mg / Mg
corrodes more readily)_. /

For iron nail B, the magnesium ribbon protects the iron nail from rusting by sacrificial
protection. .

For iron nail C, as it is sealed with grease, the iron cannot contact with water and 0]
{oxygen), so rusting cannot occu.

natidis wih

10. (Any three)

Install catalytic convertets in car

Use unleaded petrol
Replace diesel with LPG for vehicles / Use LPG for vehicles/mini-bus/bus/taxi

Install scrubbers in power plant

Using Ulira Low Sulphur Diesel [zlJse 10w ¢
fuefs

Use electrostatic precipitator

ERBVRLbY mechiieal EHED

emove dus
-fossxlfg'f]: mﬂﬁ"‘gfgﬁgﬁfuels}
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Part 11
Marks
11. () Initial rate = 60/4 = 15 cm*/min {0;33:cm’/ 8) (Accept 14.8 1
(b) HCl is a menobasic acid, while H,80, is a dibasic acid. Initial rate increases if H,SO, is used. 1
/ Initial rate increases as the concentration of H' increases in 2.0 M H,S0,.
Therefore, the frequency of effective collisiens increases.
{c) No. of mol of Zn=2/65.4 = 0.03]1 mol 1*
Vol of H, formed =0.031 x 24000 = 1*
=734 om’ }0.7347dm° (Accept 730-744.cm* 70.7310.74 dm’) 1

(the nit must be correct)

12. (a)
bt 1

H > o B s I e S
. *’t%]@angle?%?’tﬁ%‘“alken Fobld 68 abdut f720% T
$htd

(b) Cinnamaldehyde is a non-polar compound which can dissolve in a relatively non-polar organic 1
solvent like ethy! ethanoate. However, water is a polar solvent. /
Both cinnamaldehyde and ethyl ethanoate are relatively non-polar compounds. Their

molecules are attracted by weak intermelecular forces. Fweak dipole-dipole interaciOne van

— cthyl ethanoate (%)

of the distiflate (cthyl ethanoate)

*: step mark
1: correct spelling
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12. (d) CH=CHCHO CH,CH,CH,0H
Hz/Nl or Pt ~

G TN e du S B GRATRI NS GO
CH,CH,CH,0H CH,CH,CO,H
KgCl‘QO','/ H+

[Acteptihic aldehyde g

b
~

heat

(Accept other correct answers)
F AT P .

[T
i d

13. (B.) [F33+ (aq)]inirial after mixing — 0.010x2 = 1/2=0.01 M
[SCN- (aq)]initial after mixing ~ 0.010x 1/2=0.005M

Fe* (aq) + SCN (aq)= Fe(SCN)* (aq)

Initial 0.01 0.005
Reacted 0.01 —0.0043 0.005 —0.0043
Ateqm 0.0057 0.0007 0.0043

K, = [Fe(SCN)Y*" (aq)]/ [Fe” (a][SCN" (aq)]

=(0.0043) / 0-0057?.‘70‘;9007 } e
= 1078 mol! dm® (ateenT DRO OIS’  nG M ROty rang nit)

OO
0 0,000 7 1S coTres

(b) The equilibrium position will shift to the left hand side / reactant side.

14. (@ @ 0 (I)I
HzC__O_C_CnH'_;:; H2C——O—C—C17H35
0 0
* | e
HC_O-"C_C]7H29 v HC_O—C_C17H35
0
I

HgC'_O_C_CnH:;S HQC_O_C_CWH:;S

(i) Yes. X has one chiral carbon and hence optically active, while Y does not has chiral
carbons and hence optically inactive. Thus, there is a change in optical activity for the
conversion.

*: step mark
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14. (b) The C;;H;35COO0" ion has an jonic head (COO") and a_hydrocarbon tail {C;7Hs;s).

The hydrocarbon tail dissolves in grease droplets / is hydrophobic while the ionic head

dissolves in water / is hydrophilic.

The ionic heads of the prease droplets repel from each other and the dirts mnside these droplets
are then removed.
Communicgiion Mark

© v AT

erstafid ﬁe ‘Eomplete sentences, COMIMIAIGALON

15.
(a)

(&)
()

(©

Al

@ — (4

(a), {b), () OR
(a), (b), (d}

(b) SiQ, has a giant covalent structure, and the Si and O atoms are linked by strong covalent
bonds. (N ST ACERRL Stonb Covalent SITIGIIIS /raiatit COVAISHT DORds)
Other covalent oxides are discrete molecules attracted by weak van der Waals’ forces / weak
intermolecular forces / weak dipolar interactions. NOTatESHtVDW 1 forces)

(©) ALO;+20H +3 H,0 - 2 A{OH),”
or ALO; +2 NaOH+3 Hy0 — 2 NaAl(OH),

HIR$E 2K FOR TEACHERS’ USE ONLY
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This marking scheme has been prepared by the Hong Kong Examinations and
Assessment Authority for markers’ reference. The Authority has no objection to
markers sharing it, after the completion of marking, with colleagues who are
teaching the subject. However, under no circumstances should it be given to
students because they are likely to regard it as a set of model answers.
Markers/teachers should therefore firmly resist students’ requests for access to
this document. Our examinations emphasise the testing of understanding, the
practical application of knowledge and the use of processing skills. Hence the
use of model answers, or anything else which encourages rote memorisation,
should be considered outmoded and pedagogically unsound. The Authority is
counting on the co-operation of markers/teachers in this regard.
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INSTRUCTIONS TO MARKERS

In order to maintain a uniform standard in marking, markers should adhere to the marking scheme agreed
at the markers’ meeting,

The marking scheme may not exhaust all possible answers for each question. Markers should exercise
their professional discretion and judgment in accepting alternative answers that are not in the marking
scheme but are correct and well reasoned.

The following symbols are used;

/ A single slash indicates an acceptable alternative within an answer.
* Step-mark (for questions involving calculations}
T Correct spelling required

In questions asking for a specified number of reasons or examples etc. and a candidate gives more than
the required number, the extra answers should not be marked. For instance, in a question asking
candidates to provide two examples, and if a candidate gives three answers, only the first two should be
marked.

Award zero marks for answers which are contradictory.

Chemical equations should be balanced except those in reaction schemes for organic synthesis. For
energetics, the chemical equations given should include the correct state symbols of the chemical species
involved.
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1, (@ @) (O ﬁnel?x drvlded iron
@ It can increase / decrease
wgil‘ten‘latwe pathw:iy that re
(Observation and explanation:
(ii) Steam reforming of natural i dng;
CHy(g) + H,0(g) = 3Hy(g) + CO(g) OR
CO(g) + H,0(g) = Hy(g) + COy g) '
,e&cgpt ‘Nanyal’gas S0 TigHdcCeptne

“*gﬁ the rate of a reaction by providing an
wer / hlgher PiiTeion] activation energy.

(iii) The higher temperature is used to speed up the reaction.

The lower pressure is dictated by limits of mechanical design / safety concerns.
Lowerin constructlon! mamtenance osts of the lant/ lower r1sk

Emm
Colechireasohisinot b HD/pIes
(iv) It takes a long time for the equlllbrlum (that the NH;(g) is of highest yield) to be
attained.

* Tt can increase the total amount of NH,{g) produced per unit time.

(b) (i) Methanol is important because it is a 1-carbon compound and cts as a taml(gﬁmatenal to
make organic_compounds with larger_carbonnumbers [ iornialdSRYL

ety eheN

(i) CO(g) + 2H2(g)
Catalyst: Cu/ZnO/ ALO; [

Temperature 200300 °C ) ' } any two

] «Mvw’* w?z‘mly Sj

1 qulr;" t10n;
(iii) Direct conversion of methane to methanol wnth the use of a metal oxide catalyst at hlgh
and atmospheric pressure. The conversion uses a catalytic reagent fihigt

Oxidation of methane to methanol by microbial reactions. The oxidation has higher
energy efficiency. OR

Conversion of biomass to syngas/biogas for methanol production. The conversion uses
renewable feed stocks, OR

Carbon digxide in flue gas can be converted to form methanol. The conversion helps to

to the atm here ;QR

e

(¢) (i) Initial rate is used because the initial concentrations of reactants are known.

(ii) * Compare experiments 2 & 3, [H] remains the same but [NOJ is halved, rate is
decreased by a factor of 4. Therefore reaction order with respect to [NQ] is two.
»  Compare experiments 1 & 2, [NO] remams the same but [H,] is doubled, ratg is also

is one,
SvethE problemE B menatical

AIRMEFEHA FOR TEACHERS’ USE ONLY

1+1

(1+1)
(1+1)
(1+1)

(1+1)
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H 75 ine SR T 3
‘.fi‘fm {HlErate T expressiol

e

With data from experiment 1,
1.20 % 107 =k x [2.50 x 10°2 x [5.00 x 10°] 1
5 k=0384 dm®mol? s DRBOAS dmsmolaca
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Marks
2. (@@ M

HzNONHZ 1

Cl

o s

o’// ~a OR HO 1
(2) condensation (1) polymerisation {BoIyetziton 1
(i) (1) HOOC—~CH;)—COOH 1
(2) ®  The hydrogen peroxide used in Reaction (1) is less corrosive / hazardous 1

when compared with the concentrated nitric acid used in Reaction (2).
. The by-product H,O produced in the Reaction (1) is less harmful / 1
environmental frien %Ewhen com ared with the by-product N;O produced in

Reaction (2) (RRIGD IS a0 Alf. poL ,tgml

. A cgataly_gt is used in Reaction (1) but not in Reaction (2). -1
tMp tbein compansonSIe)
(3) Both reactions consume starting materials that possibly obtained from is a non- 1

renewable resource §;

(iii) #  Kevlar is a much stronger material than nylon-6, ZENG GIOUpS in the 1
Kevlar molecules have a more rlgld structure § i AERDI R _gfﬁ
¢  Aromalic stacking mmq&yfarm%aila interactions between the benzene
groups of adjacent polymer molecules also contribute to the exceptionally high 1
mechanical strength of Kevlar.

() () Name vulcanisation / YICEHIZRACH () o - 1
E,E,OSC To make Ehe matenal stron TouEh  RSRERAEH and elastic JATERIBI8. (DG oL 1
Becepiti oot !
Principle: Sulphur reacts w1th somc of the C=C bonds in the polymer chains, ) forming
uln;‘ ) @s IS TR S_{S Cross- !}nks between the polymer chains.
(Atct ISR T TR )

(ii) Brommatmn gaddw omine reaction oceurs to the C=C bonds of the materlal 1
(Act i ¥ha o 1
fdestroy; ) e
The brommated polymer have weaker intramolecular structure Z@,ﬁg it @ﬁﬁ_fﬂ

otion of the product leading to change in mechanical property.
© ). ) 1
OR ' or
@) Number of atoms

t: correct spelling
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»aneseu‘,‘ ot accept JCoKe ) 1

] atom differs from that of iron 1

(i) «  Carbon and chromlum/ mckel / man
®  Size of carbon /r.ch ¥

{ChTBon “qn“ S heTSpAceY :Tﬁi}eén IrdH atgms”fo akes Iron harder) 1
) Introducmg chromium zfi kel Jgrﬁa an s8¢  into iron makes iron become

corrosmn resistant.

rificial protection)

QIR 2HA FOR TEACHERS' USE ONLY
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(a) (1) hydl‘oxy] (group) H ; aJ:I” ‘
aldehyde (group){=CHO, [alde

(i) (1) Test for aldehyde (group) or ketone (group)/:Ear
Jie Bl S o heeepLERsTe ]

(Acgeptitaldehydely
ydrazine reacts with aldehyde or ketone to give yellowlforangg or

(2) 2,4-dinitrogh§n ylhydrazine reacts with al
red precipitate (D 460 BEGEREBrON 810U

(iii) hydroxyl (group){3OH

(iv) {n/sz% ]f&%g‘gsted_ jhe presence of C;H," FCRHIGHE! Gon).

(Musf show, plus;sign)
108 suggested the presence of C;HzO" { GH0
w;plus sign)

="

JHSGHTOT on).

ATEIE Shlorh

(ii) Dioxin is carcinogenic / can cause cancer.

(iii) Gas chromatography-mass spectrotetry (GCIMS L GEN IMSRGEMSTGENMS
It can measure more accurately the_low level of dioxin than using gravimetric analysis or
. . L s TR R AT L 2
volumetric analysis. (Do 1ot aceeptif 52 gaseou

(©) (i) AgNOs(aq) and NHs(aq) / AceEpHGidired ARNOTGEAN] (MAORRITNOEE ees

(i) Step 1: Add excess AgNO;(aq) to the solution to form AgCl(s} and Agl(s).
Step 2: Filter the mixture, wash with deionised water and dry the residue,
Step 3: Determine [;Weigh the total mass of AgCl(s) and AgI(s) collected.
Step 4: Wash the solid residue with excess ammonia solution to dissolve TETemGve
AgCI(s), filter and dry the residue, and determine the mass of Agl(s) remains.

=

(iii) » Subtracting the total mass of AgCl(s) and Agl(s} determined in Step 3 by the mass

of Agl(s) determined in Step 4 to get the mass of AgCI(s).

e  Number of mole of AgCl and Agl can be obtained by dividing their respective tass
by the corresponding molar mass. Mole ratio of Cl'(aq) to I'(aq) can then be
determined.
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