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Part1

1.

(@) (1) Layers of graphite are held together by van der Waals’ forces / weak intermolecular

<
3
-
{2

forces only.

(i1) Yes, graphene has delocalised electrons / electrons in graphene are not localised / mobile

electrons / electrons will flow.
Not accepted: No, ......
electrons / sea of electrons / free electrons

(iii) *y X~ XO3®
'oO §C :Q‘ (Accept any symbols of electrons, ignore shape)
Not accepted: Showing electrons in the inner shells

(b) No. Graphene layers are made up of a giant covalent structure.

A large amount of energy is needed during melting to destroy the large amount of strong

covalent bonds between atoms.
Not accepted: Yes, ......

() =z Cégo has a spherical shape (ball) / and with strong covalent bonds between atoms.
z  Cg has a simple molecular structure.

z  The van der Waals’ forces / attractive forces between Cg molecules are of comparable /

similar strength as those in organic solvents.

For CS:
© @

(i1) Yes, diamond and graphite have the same number of electrons in the outermost shell /

same electron arrangement / configuration / structure. (They are allotropes of carbon.)

Not accepted: No, ...... They are the same element. / They are carbon.
i
H—0—C—C—0—-H HO
I AN
H H OH OH OH HOCH,CH,OH

(Accept condensed or skeletal structural formula)
It has a small molecular size. /It is a small molecule. / It has a short carbon chain.
The hydroxyl groups in it can form hydrogen bonds with water.
Not accepted: It has a small size. / It has two hydroxyl groups.

For CS:
(a) HOOCCH=CHCOOH / CIOCCH=CHCOCI

(b) Water / H,O / Hydrogen chloride / HCI

() = carbon-carbon double bond / C=C / -C=C- / >C=C<. Not accepted: alkene.
z ester group / —COO—-/ —CO,—
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Marks

3. (a) Add in Bry(aq) or Bry(organic solvent) / acidified KMnO,(aq) / neutral or alkaline KMnOy(aq). 1
Reddish brown or brown or orange Br,(aq) decolourised or becomes colourless (paler)
/ Purple KMnOy(aq) decolourised or becomes colourless (paler)
/ Purple KMnOy(aq) becomes brown
Not accepted: yellow Br,(aq), Br, Bromine, Bry(g). Bry(l), ...

[a—

(b) (i) T 1.1-dichloroethene 1

(i1) T addition (polymerisation) 1
Not accepted: additional polymerisation

worTrery 1
—C—C—C—C—C—C——
I T R O I
H Cl H Cl H Cl

(Need to show 3 or more repeating units, in the following orders: B=—=B=—R
B—H—=R8. etc.)

(c) ‘Saran’ is more heat resistant / has a higher melting temperature / is less soluble in oil 1
because the polar attraction (force) between ‘Saran’ polymer chains is stronger than that 1
between PE / the molecular sizes of ‘Saran’ are larger. hence it has a larger dispersion force or
van del Waal’s forces or intermolecular forces than that in PE.

(d) Incineration of food wrap made from ‘Saran’ will produce toxic gases / harmful gases / 1
dioxins / hydrogen chloride / HCI / chlorine / Cl,, while that made from PE will not.
(For CS(c))

For CS(d):

Thermoplastics become soft / deform when heated, 1
and become a solid / solidify / harden when cooled,

They decompose / melt at high temperatures. (1)

4.y By heating oxide of silver directly, silver can be obtained, while copper and magnesium 1
cannot be obtained by similar method.
y By heating with charcoal / carbon / hydrogen/ carbon monoxide/ town gas, oxide of copper 1
can be reduced to copper, while magnesium cannot be obtained by similar method.

y Magnesium can only be obtained by electrolysis of its oxide in molten state. 1

y As more stable is the metal oxide, the more reactive is the metal. So, the order of reactivity is: 1
magnesium > copper > silver

y Communication mark (demonstrate the ability to deduce the answer) 1

(chemical knowledge = 0 to 2, communication mark =0
chemical knowledge = 3 to 4, communication mark = 0 or 1
incomplete answer / difficult to understand, communication mark = 0)

5. (a) Wearing protective gloves or plastic gloves or gown or safety goggles or any suitable PPE / 1
adding concentrated acids into water when diluting the concentrated acids / use a fume
cupboard. Not accepted: maintain a good ventilation.

(b) No, the strength of an acid is not related to its concentration. / Not all concentrated acids, e.g. 1
ethanoic acid, are strong acids / use a concrete example to illustrate.
Not accepted: Yes, ......
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(c) Concentrated sulphuric acid reacts with copper to liberate a colourless gas / irritating gas / gas
with characteristic smell / black solid (copper(Il) oxide).
Concentrated nitric acid reacts with copper to liberate a brown gas / bluish-green or blue
solution.
When concentrated ethanoic acid is added to copper granules, no observable changes occur /
no reaction.
Not accepted: exothermic / bluish-green or blue solution in concentrated sulphuric acid

+: correct spelling
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6. (a) (1) Components having different boiling points can be separated from each other by

fractional distillation.

The longer the carbon chain, the higher is the boiling point .

(i1) Cracking of heavy oil/heavy hydrocarbons

(i) The enthalpy change when one mole of a compound (/ substance / octane) burns

completely under standard conditions/25°C and 1 atm.

CsHys (D+ ? 0,(g) — 8COy(g) + 9H,0(1) (The eq. should have correct state symbols)

(b) (1) Catalytic converter ()

(i) AH®=2(—394)—2(-110.5) —2(90.3)

(1 mark for correct coefficients, 1 mark for correct signs of the terms)
=—747.6 k] mol™" (the answer should have correct sign and unit)

7. (a) Mass of HCI present in 1000 cm’ of the concentrated acid = 1180 x 36% = 425 g

Formula mass of HC1 = 36.5

Concentration = 425 / 36.5 = 11.6 mol dm™ (M) (Accept 11.5 — 11.644, 12, not accept 12.0)
(Accept answer without unit) (NOT accept wrong unit)(accept maximum 3 decimal places)

(b) i) =  Weigh accurately the amount of sodium carbonate needed and dissolve it using
deionised water / distilled water. (accept using “a known amount of sodium

carbonate™; not accept if state “water” only)

z Transfer all the solution made to a volumetric flask. add deionised water to the

graduation mark of the flask, and mix the content thoroughly.

(i) No. of mole of H' present in the diluted acid= 1.06 x (10/1000) x 2

Concentration of the acid in the bottle

(Accept answer without unit)(NOT accept wrong unit)

=0.0212
=0.0212 /(20.30/1000) x 10

=10.4 mol dm™ (M)

(accept maximum 3 decimal places)

(c) Some HClI escaped / vaporised from the concentrated acid as HCI(g)

/ (Concentrated hydrochloric acid is volatile.)

8. (a) (1) The electrode dissolves / becomes smaller / becomes thinner gradually.

(i1) (Colourless) bubbles / gas are given out.

(b) @) 40H —-2H,0+0,+4¢

(i) Ag" + e —Ag

(c) electrode W

electrode Z

anode

cathode

(d) Electrons would not flow through the electric wires / no observable changes on all electrodes /
no reaction occurs because ethanol is not an electrolyte / cannot conduct electricity.

T: correct spelling

Marks

[a—

2%

1*

1%
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A blue precipitate is obtained.

(i) Cu®*(aq) + 20H (ag) — Cu(OH),(s) / CuSO, + 2NaOH — Cu(OH), + Na,SO4

(b) (i)

(i)

(State symbols are not required)

Purple acidified potassium permanganate solution is decolourised / turns into colourless /
turns into pale pink.

(1) Redox / reduction (of acidified potassium permanganate) / oxidation-reduction ()

(2) 2MnO, (aq) + 5S04 (aq) + 6H (aq) — 2Mn**(aq) + 5 SO.* (aq) + 3H,0(l)
(State symbols are not required)

-
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Part 11
Marks

10. y Proper way to follow the progress of the reaction (e.g. measure the volume of CO, evolved / 1
measure the loss in mass of the reaction mixture over a certain time interval / measure the
pressure of the CO, formed in a sealed reaction vessel.) (accept graphical representation) (no
communication mark if no description about “time”)

y Dilute 1M HClI to different concentrations by adding water. 1
y Repeat the experiment with the diluted HCI
y State one requirement for carrying out fair comparison (e.g CaCOs used should be of the same 1
amount / under same experimental conditions such as same temperature or pressure) 1
y Communication mark
(chemical knowledge = 0 to 2, communication mark =0 1
chemical knowledge = 3 to 4, communication mark = 0 or 1
incomplete answer / difficult to understand, communication mark = 0)
11. (a) Vanadium exhibits variable oxidation numbers and its ions in aqueous solutions carry colours. 1
(b) () 1(mol of) VO,'(aq) ions gains 2 (mol of) electrons from 1 (mol of) SO,(q) to become 1 1
(mol of) V** (aq).
V3" (aq) is green in colour. 1
(i)  SO4(g) + VO,*(aq) — SO.,* (aq) + VV**(aq) (State symbols are not required) 1
12. (&) (i) (alkaline) hydrolysis () 1
(i) 0 1
I
(ili) HCI(aq) / H,SO4(aq) (accept other reasonable strong acids; not accept H") 1

(iv) X (sodium benzoate) is an ionic compound which has strong(er)_interactions with 1
water ,/ Benzoic acid exists as molecules which has weak(er)_intermolecular interactions
with water. /
X is an ionic compound while benzoic acid exists as molecules.

(v) Filter the mixture to obtain the solid benzoic acid. Wash it with deionised water and then 1
dry in oven. (not accept mixing with drying agents) (not accept evaporation or
crystallisation before filtration)

b)
0
Il 1. LiAlH,(ether)
—OH = > CH,OH
2. H,0'

(not accept using LiAlH, in acidic medium; not accept using NaBH, and catalytic

hydrogenation)
PBrs/PBrs/HBr/P+Br,
CH,0OH > CH,Br
1+1
Correct reagent for each step in the conversion 1

Intermediate (C¢HsCH,OH)

: correct spelling



p (AIREG 2 )
CONFIDENTIAL (FOR MARKER’S USE ONLY)

13. (@ () 2NO(g) + 0,(g) — 2NO,(g)
Initial conc.: 1.02/50 1.29/50 0
= 0.0204 =0.0258
Equil. conc.: 0.0204 x 0.39 0.0258—0.006222 0.0204 x 0.61
=0.007956 =0.019578 =0.012444
K = (0.012444)2 [NO,T?

© (0.007956)?(0.019578) . ~[NOJ2[O,]

=125 dm® mol* (accept 118-125) (answer should have correct unit; not accept M™)
(accept maximum 3 decimal places)

(if) No change, because K is independent of concentration / only depends on temperature.

(b) As revealed from the data, when temperature increases, K. decreases. Therefore the forward

reaction is exothermic. /

As higher temperature favours endothermic side of reaction, so the forward reaction is

exothermic.

14. (@) 0

H2C_O — C_CH2CH2CH3

- Accept represent -CH,CH,CHj; as -C3H.

0
| ” - Accept the answer has 1-2 —-CH,CH,CHj3
HC—0O— C—CH.-CH-CH cart_)on chalns_, while the (_)ther carbon
o 2-2ms chains have different chain lengths and

structurally correct.

H2C_O_C_CH2CH2CH3

(b) methylpropanoic acid () (2-methylpropanoic acid)

(© () OH
OH

(if)  Correct chemical reagent

Correct observations with comparison between the tests on Q and Z

Possible tests and the corresponding observations:

CrO; X I H*

Mn047/ H+

MnQO4 / OH"™
2,4-DNP

CH3CH,OH / H* / heat

CH3COOH / H* / heat

CO*
HCO;5

Observations: Q — no change; Z — from orange to green
Observations: Q — no change; Z — from purple to colourless
Observations: Q — no change; Z — formation of brown ppt.

Observations: Q — no change; Z — formation of orange ppt.
Observations: Q-fruity smell compound formed; Z — no
change.

Observations: Q-no change; Z-fruity smell compound
formed.

Observations: Q — formation of gas (CO,); Z — no change
Observations: Q — formation of gas (CO,); Z — no change

(also accept other reasonable chemical tests with correct observations stated. E.g. use of
suitable acid-base indicators (litmus) or suitable metal (Mg))

(not accept using physical methods or using inappropriate metals (K, Na))

2,4-DNP = 2 4-dinitrophenylhydrazine

(d) (Catalytic) hydrogenation / addition of hydrogen

+: correct spelling

Marks

1*

1*

1
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L (@ () AEEHEEEEEN o FESIDEHERKS -

() B> A2MHERERRCAESRET " ENETFLAREES FHET &
THEVREN -
TEEZNEEX - T2
BF /BFE /BHHET

@ Joicio;
% o (EZEATATRARET > THEEPMN)
Z‘Zi&&ﬂ‘]%% BRTANENET

®b) F-ao2FEE—EMLEEHE -
fERERE 0 RARERA TTHOIRE TR ARARILER -
NEHEZNEE B

(©) z CofEHBUERK/ —@K/ARE
z CeoF—(EMEESTLEE -
z Ceoir THIRISEEE N SINNEEEEHRER 7 FROSI NEE -

HERE:
© O

(i) B &McHEE2EAFHERNORIINEETEBE  HAEETHH (EE /&
) - (eEfERNEREPR) -
TREZNEX AR - /EMNREENTE EME2HK

2
_____ HO
H—O (I: (f O—H \/\

H H OH OH OH HOCH,CH,0H
ENSTFRBAENER @G T/ EF— Eik # -
bﬂiﬁ%@ﬁ%fﬁ‘gﬁﬂzm
TREZNER  ENBHA/)N /ERARERE
HERZ:

2. (a) HOOCCH=CHCOOH / ClOCCH=CHCOCI

) /K /H,0/ #{E&E ~ HCI

(© =z H-IREHR C=C/ -C=C- />C=C<> I BHFEZMNEE : &
z SR /-COO-/-COr
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3. (a) A Bry(aq) S(Bry(H H#AE M) /Bt KMnOy(aq) /50 KMnO,(aq)
LLAEERER EAE 2 Y Bra(aq) iR A BB SE (LB B R -
/& /] KMnOs(aq) fiff i85 2 HE B e 8% - 'R Y KMnOs(aq) E i o -
NEEZNER - HEHA Bry(aq) * Bry » J& > Bry(g) » Bry(1)-- -+

® O fLI-Z8ZME
G Fhpk (&) I

(iii) Ili cl I—|I <|:1 II{ (|31
I
CcC—C—C—C—C—cC
I Y R N I
H C1 H CI H

(B 3 B EEREAA > AN TRF - . - %)

(© "&%E, AN ES/ NWERLERS BNERME -
g1 PE ML - "4, BEYMEEOEMES 8RR/
T&RBE ) D TRWMEK  SAERBHN 58] ) CERENKS FHEIH -

(@ ®1b "4%#E, NN BRYREEKIREAERB/ AERE/ ZRE/ RIES/
HCl/ & / ClL > {821t PE Iy BV REELKAIE -
EHEFE ()

HEMER (d):

S8 4 YE RR i 2R & (L BT
AN BEE S EME R

BRI SR EES R B -

SRS EHIEE TSR - BTSN EFEBLITAES -
LS EER RS — SR RRIEH > B ERE o ESA
TEEFREBUT A®E -
R BRSNS LM ER > TG -
y —BEEBNELCYEARRE ZBEEUEESS Bt E8FR
% > i > §R
y HEESE (BRAFHHEEAIED)
(EBHFE=0ZF2 » HESE =0
LA =3 K4 HESTE =01
EERENTRREEE - HESE=0)

5. (@) FRITEFEXBFEXNHBRENZ ERF NS HEPPE /EREWHEER - AL
MEEMEE K EERAET TREZNEER - RFEERMAE -

(b) NIEHE - BRI 58E T AREER - /NEMARE—HINZE—HERE
/AR BIEREA -
REEZHEE  EFE > -

(o) MR S R ER L —EORRE /T SRR HRARRKRRE REGER (K
{E#) -
MBI > B —RERE B RECER -
R Z B A SR B 0 ST REE(E BT RE -
NREEZOER | B BN HE BGOSR ECER

T REZTRIEHE

P
< -

«
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(@ () DEETEARHRMBEAD D -

xiEmE - AEAS -

(i) HBEH/ENKSIESY
(i) EEERETRC Rlatm F E-EHNESY (¥VE [ k) =R

JEASE:N )k" & -
CeHus (I)+ = Oz(g) — 8CO,(g) + 9H,0(1) (75 12 =\ &\ A2 [ff 75 1E B AY 1) 28 75 5% )

EAEE =R (1)

(i) AH°=2 394%& : 10.5) 2(90)
NEtE %

1 /\2/\

., 10K TFTEHEPEBRNIERS)

=-7476kImol (BEEAFLEEMWIES R RENMN)

(2) 7 1000 cm® 3% E2#E 1 HCI AU E 2 = 1180 x 36% = 425 g

HCIW I &£ =36.5
2 E =425/36.5=11.6 moldm> (M) (35 11.5 - 11.644, 12; A 12.0)
(%x,zliﬁﬁ%ﬁiaﬁ:;)w%;ifﬁ;ﬁ%ﬁ)(?%%*—*d\%ﬂﬁéﬁuﬁ B =F)

() z EBUHBEEMFTHRERMNE THEHEFKEBKLEEER (B
B BHMIENKESE, AEIRTH «K”)-
z EBB=E

HASARE—BEM MAZHFKEZIERFNIE -

WiEREMES -

(i) EXHENHBE D H"ERE = 1.06 x (10/1000) x 2

=0.0212

EHRTFIHOBHNEE = 0 0212 / (20 30/1000) x 10

—3
MM, e

(%R A B a2 58) (b % S R B r)
(REES)HEHEIL=EYP)

(c) B HCI(g) Wz MR R E/IE 2 -
IR )

6.
7.

(b)
8. (a)

/ (/IF/:\:;T_‘LHQ

() BHRZHELEM/) L4 B

(i BH(E®)

4= DOgh

mAs / :—ﬁ;@ °

(b) (i) 40H —»2H,0+0,+4¢
(i) Ag" +e—Ag
© E iR W T Z
i5 i B2 i
d EFASTABAER | EFfFAER LY RZATERNEL | BARERE  BEAE
OEEAR2EMRE | FEEE -
T EEEZBILRE
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SREZEEIRK -
e

SeNMteEERARRE | ERES | BRXHMLAE -

(aq) —> Cu(OH),(s) / CuSO4 + 2NaOH — Cu(OH), + Na,SO,4

0

REln

—W’- +
r%"%o

.{QF—

(1) SILEE / (B L 5 s 49 1) 1B FE I FB (1)

(2) 2MnO, (aq) + 5505 (a) + 6H'(aq) — 2Mn™(aq) +5 SO (ac) + 3H.0()
(RER WA - )

2014-DSE-CHEM 1 & CS(CHEM) B
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100y EEMRBLELERBEENSE BN £—REBAN - EEMEL CO, i
%E /grﬁmm NEENTNER | EEE—BHREBERAFMELER CO,HNE
) (BRUBERNELRLEERBE N#EL  FETFEESE)
y ﬁH7J<$E M HCI BEEARRE -
HARBRHCIZREME &R
y BHE-BEETAFLEENEE BN BERABEMHER CaCo;/ EHEMNE
BRIRGME—RENER)
y BRI
(B2 50
ﬂzfﬁ%ﬂuﬁt

<

I
w
2\E+
SN
W
il
3
S

11. (@) B RTEEEH MENBEFRKBERPHEES -

(b) (i) 1(mol) VO, (aq) & F £ 1 (mol AY) SO,(g)E 1S 2 (mol) EF - 4 AL 1 (mol) V¥
(aq) BfF -
V¥ (aq) B T 2R EBM -

(i) SOy(g) + VO, "(aq) — SO, (aq) + V**(aq) (R E KM AERF 5K - )

12. (@) () (&) KAEH)

(iii) HCI(aq) / H,SO4(aq) (ERE M S B R I, A2 HY)

(ii)

(iv) X(X f?ﬂ)z%ﬁ?ﬂ:/‘% CEKNBEEERDER)A -/
ABUSFRERAFE  BEHEKWS FESI (RS -/
XZHFIEEY - ﬁﬁﬂ%?&au DFHMAFE -

(v) ?Etb:.%LF WESEMER - BEBFIOPKER  TEHBEARNLZ
B (FAEREZERR )(TT;xELﬁBU?Eﬁi’E’“E%aE)

b)
0
@II 1. LiAIH, (%) @
_OH — = CHon
2. H,0"
N

(FEXERMREDEALAIH, ; ~ES & HNaBH, X EEIS & E)

PBr;/ PBrs/ HBr /P + Br,
CHon 1 CHzBr

B—8BtLS PEEOIH

4.

T ERERLERE
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7
13. @ () 2NO(g)  + Oxg) —~— 2NO(9)
B EE  1.02/50 1.29/50 0 1*
=0.0204 =0.0258
E@ERE  0.0204 x 0.39 0.0258-0.006222 0.0204 x 0.61
=0.007956 =0.019578 =0.012444
- (0.012444)2 K = [NO, 12 1
° (0.007956)%(0.019578)  ~[NOT’[O,]
= 125 dm’® mol * (55 118-125) (B A L RM B A1 R ES MY 1
(BRZER/HYEEIE=EAHF)
(i) BREELt HARAKEEEEBH/ REFRE - 1
(b) REEHER RELABKENE - WEORESWE -/ 1
HRERBINKREGRRHM—F  WELRESNE -
14. (a) 0 1
HL—0— (C)_CHZCHZCH3 1 5 I3 -CyHy 35 51 —CH,CH,CH,
| I - BSEEZEFE 1-2-CH,CH,CH, fix
HC—0— C—CH,CH,CH; e OMmERENREEA—&KK
| 0 1B ERE -
H2C—O—C—CH2CH2CH3
(b) BERF (1) (-BPEAB) 1
(© (i) O>_< 1
OH
(i) Em2an 1
FREEBR QM ZzERM PEHAEHE 1
afTHEEHGE R E EEE .
Cr,0,2 I H* HE.Q-RAZL, Z-ABEEEAKEE
MnQ, / H* HE. Q- RB&EL, Z-HEBEESEE
MnO, / OH" H=. Q- R8BE(L, ZZH£HIFEINEY
2,4-DNP B QRFBE®L, z-£HEBILRY
CH,CH,OH/H*/MN% ER: Q- X & X FaHRNEEY; Z8BE1t
CH;COOH /H'/MZ HR: Q- 8F&ZL, ZEEE X Fa®NLEEY
CO& BIZX: Q-FEREER (CO) 22 F#EL
HCO; B . Q-AREEM (COyY, 2B &1t
(MESEMITTHEEIA R EENE EEHE . OFFS 80K RE =
BRI BN E(E))
(AESYEBAHSSIERASENESE I - #))
2,4-DNP = 2,4-_ B E K jit
(d (EE)MEKRES K 1

T ERERLERE
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This marking scheme has been prepared by the Hong Kong Examinations and Assessment
Authority for the reference of markers. The use of this marking scheme is subject to the
relevant appointment terms and Instructions to Markers. In particular:

- The Authority retains all proprietary rights (including intellectual property rights) in this
marking scheme. This marking scheme, whether in whole or in part, must not be copied,
published, disclosed, made available, used or dealt in without the prior written approval
of the Authority. Subject to compliance with the foregoing, a limited permission is
granted to markers to share this marking scheme, after release of examination results of
the current HKDSE examination, with teachers who are teaching the same subject.

- Under no circumstances should students be given access to this marking scheme or any
part of it. The Authority is counting on the co-operation of markers/teachers in this

regard.
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Hong Kong Examinations and Assessment Authority
All Rights Reserved 2014 »
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INSTRUCTIONS TO MARKERS

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

2. 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.

3. 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

4. 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.

5. In cases where a candidate answers more questions than required, the answers to all questions should be
marked. However, the excess answer(s) receiving the lowest score(s) will be disregarded in the calculation
of the final mark.

6. Award zero marks for answers which are contradictory.

7. 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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Marks

1. (@ @ ‘Activation energy’ refers to the minimum energy possessed by the colliding reactant 1
particles in order that a reaction can occur.

(i) y  Yeast provides enzyme / catalyst. 1
y At high temperature, the enzyme (yeast) is denatured / destroyed so that it cannot 1
function as a catalyst.

(i11) It is to solve the problems of inadequate or shrinking supply of vitamin C. 1
(iv)  Any TWO: chlorine, hydrogen, sodium hydroxide , NaOCIl, HCI, NaClOs;, ClO", 1
ClOg3, bleaching solution
d) @) Initial rate is the instantaneous rate at the start of the reaction. OR rate at t=0 1
(ii) y  Follow the colour intensity of the solution / by colorimetry 1
y  The solution changes from colourless to brown/yellow. 1
OR
y  Titrate with standard Na,S,03 solution. (1)
y  Quenching. Add starch indicator. End point: blue to colourless. (1)
(1)) y  The initial rate is directly proportional to [BrO; (aq)]. / The graph is linear / a 1
straight line. /rate « [BrO; |
y  Therefore, the order of reaction with respect to BrO; (aq) =1 1

(v) (1)  Rate=KBrO; JIHT
where y is the order of the reaction with respect to H™

initial ratel _ (0.17)(0.15) 0.10 y _ 2.30x107 I
initial rate 2  (0.17)(0.30) 0.20 1.84)(10_2
y=2 1
Reaction is second order with respect to H'(aq) (1)

(Accept other explanation.)

When initial [T] increases by a factor of 0.30/0.15 = 2/doubles and initial

[H] increases by a factor of 0.20 / 0.10 = 2/doubles while keeping initial

[&3_03 ] constant, the initial rate increases by a factor of 1.84x 10/ 2.30 x

10~ = 8. Since the rate of reaction is first order with respect to I, the initial

rate increased by four times when the initial [H'] is doubled. (1%)

2 Rate of consumption of BrO; = 1/3 x rate of formation of I,
The initial rate with respect to BrO; (aq) in Trial 1
=-230x10°x1/3
=_7.67 x10*mol dm=s? (Accept—7.7. —7.667. —7.6667 but not —7.70) 1
(©) @) Haber process produces ammonia which can be used to manufacture fertilizers / 1
explosives, etc. (HNO;, NH4NO; / NO3/ refrigerant)

(i)  Natural gas remains the more convenient / cheap way to provide hydrogen as 1
feedstock for production of ammonia in the Haber process.

(iii)  Provide a larger surface area that makes the catalyst more effective. 1
(iv) 'y  equilibrium position / yield 1

y  reaction rate / effective collisions 1
(v)  Any unreacted reactants are reused /recycled and are allowed to react again. 1

Removing ammonia / Liquefying ammonia from the product mixture so as to shift the (1)
equilibrium position to the product side /Further H; addition.

(vi)  As the demand for mining the natural nitrate to produce fertilisers drops drastically,

the mining work was no longer profitable /mining work might be closed/a high 1
unemployment rate. (Accept other reasonable answers.)
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Any two:
y With a fairly rigid molecular backbone containing double bonds defining
the long axis of the molecule
y many liquid-crystalline materials have benzene rings
y rod-like or disc-like molecules
y polar groups

Thermoplastics: polyvinyl chloride, polystyrene
Thermosetting plastics: urea-methanal

1) Both of them have giant structures.

(2 Silicates are natural materials, while ceramics are synthetic materials.

1) Si,05"

(2 y Talc: Sheet structure in which the sheets are held together by van der
Waals’ forces / weak intermolecular forces.
y Quartz: Si and O atoms joined by a giant network_/ strong covalent
bonds.
y A small amount of energy can make the sheets slip over one another in
talc, while a large amount of energy is needed to break the giant
network in quartz.

High hardness
Blow moulding / Injection moulding

y low density polyethene (LDPE) and high density polyethene (HDPE) (Accept
“polythene”, “polyethylene”)

y As the bottle for cough syrup is hard, HDPE is more suitable. HDPE molecules
have a linear structure that pack more closely.
OR
As the bottle for cough syrup is soft, LDPE is more suitable. LDPE molecules
are highly branched that cannot pack closely.

y The polar PET molecules are held together by much stronger polar-polar
interactions.

y The non-polar PE (HDPE) molecules are held together by van der Waal’s
forces / weak intermolecular forces.

OH
OH

2 PLA is made from renewable resources, while PE and PET are made from
non-renewable petroleum products.
OR
PLA is biodegradable, while PE and PET are non-biodegradable.

3) PLA is made from agricultural products. Massive production of PLA may
affect the supply of food.

1+1
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(i)
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(i)

(iii)

(iv)
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@ y  Place HCI(g) near NHs(g/conc).
y  Dense white fume is observed.
OR
Dissolve HCI(g) in deionised water.
y + Na,COj (s/aq) gives a gas
y  +AgNOs/H" gives a white ppt
OR
y HCI + Na,COj3 (aq) gives a gas
y  HCI + AgNOs/H" gives a white ppt

2) y  Add 2,4-dinitrophenylhydrazine.
y  Yellow/ orange/ red precipitate is formed.

(anhydrous) magnesium sulphate
To ensure the_reaction go to completion. / To increase the reaction rate.

(1) No more_gas is given out. / All solids are dissolved.

2) Brown precipitate formed.

No. of mole of CaC,0, formed in step 6:

2.374/128.1 =0.01853

Mass of CaCOj in the limestone sample:

0.01853 x100.1=1.855¢

Percentage of CaCO; by mass in the limestone sample:

1.855 g /2.025 g =91.60 (%) [91.3 —91.9 Accept up to 5 sig. fig. or 91/92]

Gravimetric analysis

y  Dissolve the sample in pentane and shake the solution with NaHCOz(aq) in a
separating funnel.

y  Collect the organic layer and carry out fractional distillation / distillation.
[Only fractional distillation / distillation: 0 mark]
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y The spectrum does not show strong absorption at about 3230-3670 cm™,

ruling out the presence of a hydroxyl group (the possibility of being an
alcohol)

The absence of absorption at 2070-2250 cm* ruled out the presence of C=C
group.
The absence of absorption at 1610 - 1680 cm* ruled out the presence of C=C
group.

The spectrum has a strong absorption at_1730 (one number from 1700 to
1750) cm* / (1680 to 1800 cm™), which corresponds to C=0 stretching. The
compound may contain an aldehyde group or a ketone group.

[Accept without cm™]
[if write cm™ as cm or /em™: deduct 1 mark.]

- The negative result in Tollens’ test ruled out the presence of aldehyde group
in the compound. / The compound may contain a ketone group [IR: C= O].

m/z = 43; [CH,COJ"
m/z = 134: [C7H7COCH3]+ ﬁ [C(3H5C‘?,H50]+
[Accept: (); without[]; use structures below to represent]

[If not write any numbers (43 and 134), regard the first one to appear as 43.]
[Not accept: [C,H30]/ [CoH100]"]

o

Other possible structures:

sahsalen

@)
€]
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This marking scheme has been prepared by the Hong Kong Examinations and
Assessment Authority for the reference of markers. The use of this marking scheme is
subject to the relevant appointment terms and Instructions to Markers. In particular:

- The Authority retains all proprietary rights (including intellectual property rights) in
this marking scheme. This marking scheme, whether in whole or in part, must not be
copied, published, disclosed, made available, used or dealt in without the prior
written approval of the Authority. Subject to compliance with the foregoing, a
limited permission is granted to markers to share this marking scheme, after release
of examination results of the current HKDSE examination, with teachers who are
teaching the same subject.

- Under no circumstances should students be given access to this marking scheme or
any part of it. The Authority is counting on the co-operation of markers/teachers in

this regard.
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(SEES=E=551!

1. RREFEN—RE  BREEFTRRERNSCSEZRBIMERNIESEMFRTONE
q -

2. "AESEAENSAERIFMBIENSE RSB JRBEFEHE - BAKRIR AT
E2ERNEMEBRNSENEE -

3. XFESEARNIBLNER

/ BRREEZRATEZN AR RS E

* B D (PRETERER)
i FEERIEE

4. HEEIREXREBZRNHE MEBLELATINRE KHNBZXE  ZZNE2RAZHE - 24
o AEERELINEMEAN T WELEINRE T =@ BHEERFARE-—MNFE_EZ

e

&

5. WZEEMENEEBLEAEERNEEHNE B EEATRFAEER  EREIHNSB
EREFERDFH IR -

Gl
il

6. EXEBMHEFE BFD -

7. BRERSGRNRE B FAELEAREADEATE 2N EELFEARESMI R
CEYENERYERTR -
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L (@ (@) Atk EREVRFHEREESNRNER UoRESE -

i) y ESREHE/ELH -
y EBBF BEDIEE / BEHE. SEXEZELEEHNIHA -

(i) EUBARELFRACAHEBRZTHNOREE -
(iv) FEOME: & & - SE{5#, NaOCl, HCl, NaClO;, ClO, Cl0; JE£HK
®) ) VRIRERGERNGREERE - Ht=0 KRYRE -

i) y RAHLEZX/ REARNEBEERE -
y ARBECERE/EE -
=17
y B NayS0 8T -
y ETRS - MABKMETRE - Fegb.HECEEE -
(i) y FEF/FEESH [Bro;Taq)] KIELL /BIRE—EH& / R3E « [Br0; ] °

HIt » HERBO; (aqQ WREHRE =1

“

) (@ R = K{BrO; I JHT
y REERH KR ERE
FEE1 _(0.17)(0.15) 0.10.y _ 2.30x10°
FBER 2 (0.17)(0.30) 0.20 1.84x1072
y=2
HIt » ZREHERER _& -
(BEREMBEE - )
EHB[C18ES 030/015=2 1% » #8% [H]181&7% 0.20/0.10=
2 1% MIBAK RO TRETAE , FIERIEA T 184x107/ 230
10° =8 ff - ARRENRERE T KK il [H] BIEF .
wE b7 7O -

3

(2) 7\%%% BI'O3_B<J§$$=1/3XEEIZ B‘Jﬁﬁ
EF1RERD  HEBrO;s(aq) AR
=-230x10x1/3
=-7.67x10" mol dm™ s™' (ES2—7.7. —7.667. —7.6667 F~=55—7.70)

© () WKBHEZEENSEUHARHESER/IEES - (HNO;, NH,NO; /NO | Ei8)
(i) TERHBZEERE . RAKNAZRH/EFRVMUNBLERERE -

(i) RH|EBANEZERMUEABELCEHORA -

v) v FHUB/ EX
=& R /A E

v) BAEENEEVER/BEE X FtMPERE-
REFWESYEBES/ RIEETSFENEBOERY—7 -/
BEN H,.

vi) HRARAZABEHBYVDULEERNNOBRABETE . B
RExEAoE
5 REXREE
o fEkFEEEFA
(BERHEMSEER -)
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© ®

(ii)
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e
—
|
|
-

o
-
|

=
(1) . :h- .l

o [

\ N
—

EOMIE :
BEEABENS FERE HPSERUEES TR
REZRBVREEXE

BRI ERD F

B EE

oo e

RBUBE: &Sk XM
REMER : lRPE

1) MEHLAEREE -
2 EBEEHIEXZVHE mMBEASSHEDE -
(1)  SiOos”

@ y BA:BREE HPIERTREEN/BHD FESID

RULZES] -
y AR &EBBEsifloRFUERBE / RHXERESIM
B e

y HBIVNBERITSBEEPRZENRERES  BERELARY
BERBEARAEBHNAE -

SEE
WRAE /| REFE [ EFHRE ) EEX

y EZEE % IDPE)ESZZEE )& (HDPE)

B IEB K F5 » Frll HDPE 88 5% - HDPE WD FEERE
B DFOEBRREE -

o

BRIEEZKAFE& » Frll LDPE 883 - LDPE " FARZS X
B DFAEREHEE -

-

y WBUNPETH FHERZHNBU-BUEERHES| -
FEWB 4/ PE (HDPE) 5 FHEEEN /BN D FESIHES| -

e 2

H,C
OH
OH

(2) PLA EROUBERBNEM B PE Ml PET 2R AUBENAHA
EMEMK -
%

PLACI# VR EPEM PETAI AW EMPERE -

(3) PLAZEBERXER ABHEPLABTEBVHE -
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3. @ ()

(i)

(b) ()

(ii)

(iii)

(iv)
© (@)
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1) y 1B HCl(g) Wik NHg(g/F) °
&ﬁ,/\@J/IFE/J E@ :t?r%

2<I:‘<

A HCI(g) N ? K.
y + Na,CO3 REE D
y o+ AgN03/H+$ B B &L

=

&

y HCI + Na,CO; (aq) EREEWL
y  HCIl+ AgNOy/H™ & 5% B & )1

2 y TIA24-THEEM -
y EHEB/IEB/IABIR -

(5 K ) B 3
REREERER - B0 ERE -

(1) RAEEZREREL - | ZHEREHE -

(2) EMIRBIUBR

Y 6 - £ CaCO, NEWE :

2.374/128.1 =0.01853

EZAXAEAF CaCOHNEE :

0.01853 x 100.1 = 1.855 g

EZAXKAKEASD CaCO, HEEF N X .

1.8559/2.025 g = 91.60 (%)[91.3 - 91.9 HE=FAEBMEIF 5L 91/92]

580

y  BEIFER AL - W5 A& E NaHCO4(aq) E DR IF S P IEE) -

y uﬁﬁﬁa‘;&,@z}: WHEFT DR/ -
[/ B DRI R0 ]

1*
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(i) y HEPH 32303670 em™ BERABRRY - THREEENFE (B
/9 o] BE )
£ 2070-2250 em” R 2B KW » OHIBR c=CEENEFE -
£ 1610-1680 cm” A 2B RBUW » TR CCEENE#E -

y  FEEFE1730 ecm™ (FH1700 & 1750 NE D —EEHF) / (1680 to 1800
em?’) EERRBWHER c=0 WHE - Z{LEVIRESEEES
MEE -

(%58 cm™)

[MNE cm™ % cm F/em™ : {11 5]

y HGEEABRPERBUHESER  dHEBRZIECSVIPEEESR -/
Z{E 5o EE = N & E[IR: C=0] -

(iii) m/z=43: [CH;COJ] )
m/z = 134: [C;H;COCH;]™ 3k [C¢HsC3Hs0]
[B%: (): RA ] BRMEBRT]
[MNABELIEIF (43 and 134) » O\ BAEHIRAE 43 - ]
[RI#52: [C,H;0] 7 [CoH 0] © ]

(iv)
T
HitholBE4&5 18 -

o
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