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INTRODUCTION

The results of the first HKDSE Examination were released on 20 July 2012. To enhance the
understanding of the standards of the HKDSE Examination, authentic samples of candidates’ scripts are
selected to form this set of exemplars to illustrate the performance standards at different levels.

There are 3 papers in this subject. This set of exemplars is selected from candidates’ scripts of the
written conventional papers to illustrate the typical performance standards at different levels. Paper
1 Section A comprises Multiple-choice (MC) questions while Paper 3 is the School-based Assessment.
As candidates’ MC responses cannot illustrate well the performance standards and their SBA work
only represents part of the assessment, exemplars have not been selected from these papers.

It is advisable to read this set of exemplars together with the question papers and the marking schemes
in order to understand the requirements of the questions and the marking criteria. The question
papers and the marking schemes will be published in the Examination Report and Question Papers
for 2012 HKDSE which will be available for sale in October / November this year.
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Paper 1 Level 5 exemplar and comments

7. A fertiliser only contains ammonium nitrate (NH4NO;) and potassium chloride (KCl). An experiment was
performed to determine the percentage by mass of NH4NO; in this fertiliser. The set-up used is shown
below :

50.0 cm’ of 8 M KOH(aq)

—»
water

3.150 g of fertiliser

—— inverted funnel

23— HCl(aq)

The KOH(aq) was added slowly to the fertiliser and the mixture formed was heated gently. The ammonia
liberated from the reaction between NH,NO; and KOH was first cooled in a condenser, and then passed
through an inverted funnel to a solution containing 0,0485 mol of HCI. The solution was finally made up
to 100.00 cm”® and labelled *S’.

(a) Write an ionic equation for the reaction between NH,NO; and KOH.

NH):[.,hi‘r OH ly) —> Rtisgt Pao D)

(1 mark)

(b) Suggest the potential hazard of one of the chemicals used.

KUH T CerrpSWL 0 C'Fﬂt&w s condltlon:

(1 mark)
(c) Given that ammonia is very soluble in water, state the advantage of using an inverted funnel.
B @ Inveﬂ'ﬁ.& ‘ﬁvtn’\?\ tom POORE sl back rj-

he = seltlea @ whin  NHs 18 Juseled Tule The

(1 mark)
slKle -
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7. (d) 25.00 cm® of ‘S’ was transferred to a conical flask, and then titrated with 0.100M NaOH(aq)
using methyl orange as an indicator. 41.00 cm’ of the NaOH(aq) was required to reach the end

point.
(i) Name the apparatus that should be used to transfer 25.00 cm’ of S,
P Td‘t{
(ii) State the colour change at the end point of the titration.
red to Yelle

(iii) Calculate the percentage by mass of NHyNO; in this fertiliser.
Mol f NH,NO; = 80.0 -
(Mo armf;o M b2 -(-Le_’g)u-..o levTty ef- Hl © s

HOL + NabH = Ng 1l HsO
wo of wole of HOL

o el NOH T

LS = |

cogl (ol
004 )r'[:oiwﬁ

ho.of vl of H( W S = 0.16% x 0.l ﬂa.o.oug:°

kel + NHs = NHg ¢l y )

- oted win NH3 = p.o®dS ot

ho- o mele 4 HCL veadle HH o D%J-I(v\of)
hoo 4 wole of MHs rected o= | 0:033bel)

S no. o wole of NHs  fibertel = e o wele of AH4RE %

-m wﬂhw 3) X80 5 marks
Rl H L LI (s mar)

(e) Suggest a tcst to sh(lv the presence of a potassium-containing compound in the fertiliser.

Porirn @ o Howe Feft e bt uBbr | of o o
V.p[a«.{ e QLSe,r\N,,Ql ) g K -—@\;tqmj P‘, wnd u\.a(({

C&-\Tﬂb\ ‘ﬂ . (1 mark)

Comments

The candidate’s response shows an extensive knowledge and clear understanding of chemical
reactions involved in the analysis. He/she makes use of the data provided to deduce the percentage

by mass of ammonium nitrate in the sample. He/she also demonstrates his/her knowledge of
laboratory safety.
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Paper 1 Level 4 exemplar and comments

5. In order to prepare f 0.1 M CuSOy(aq), an inexperienced electroplating worker added the required
exact amount of CuSU; - 5H,0O(s) to water in a plastic container. He then stirred the mixture with an iron
rod until the CuSOy- 5H,0(s) dissolved completely. Finally, he sent a sample of the solution to the Quality
Control Laboratory for analysis, but found that the concentration of CuSO4(aq) was lower than 0.1 M.

(a) With the aid of a chemical equation, explain why the concentration of the CuSO,4(aq) prepared
was lower than 0.1 M.

He wsed o Trom, rod v Stv Hae (S04 5 H20 ) witil
disolved completelsi. Duning +He "starring procass , > ioms
me oisploced o4t by Foomd fom FesOy . Fe Tsa Stroner
redwivg tham On,  Fo+ uS0p = Fe S0y +C0un (2 marks)

(b) The worker used the prepared CuSO,(aq) to coat a layer of copper on a metallic object by
electrolysis. He used an unreasonably high voltage, and found that some bubbles were formed on
the object and the copper layer easily flaked off.

(i) Explain why copper can be coated on the metallic object by electrolysis.
l " _ .
Cu 1 ms OASU({/(WP e Yeduced t{) w(9) b‘\g
rewiving electrons  om the Cathode . A Cy loer
(o thorefrve be frrmad o the motadlic object .
m +2e7o n

(ii) Suggest what the bubbles were, and explain why the copper layer easily flaked off.

The bwbhles were Phodng;}f/w ﬂM STIARIY)
hbragon gas brbbley wore fivmed on e object
he W lW}ﬁr 'Wi ﬁmp afach o the object swvm

€LASI
(c) Draw a Iabe]led j" i‘u the expenmen!al set up used in a laboratory for coating a layer of
copper on a memlhc object by electrolysis.

—
me 1{]ic okt
bhjed\ gﬁlﬁma
mS$0y (Wy)
(3 marks)
Comments

The candidate’s response shows a sound knowledge and clear understanding of concepts and
principles in redox reactions. He/she is able to account for the unexpected low concentration of
CuSO04(aq) in terms of displacement reaction. The candidate shows an ability to apply the relevant
concepts in electroplating. He/she points out that the metallic object should be connected to the
negative terminal of the power supply in the electrolytic cell. He/she also extrapolates the concept
to an unfamiliar situation whereby an unreasonably high voltage leading to the formation of gas
bubbles on the metal surface would reduce the efficiency and quality of plating.

18




Paper 1 Level 3 exemplar and comments

2. Poly(ethenyl ethanoate) is a polymer. Its monomer is ethenyl ethanoate with the structure shown below :
H H
C_C/ (o]
/ AN 4

H 0—cC
N\
CH,

(a) Ethene is the raw material used in making ethenyl ethanoate. Ethene can be produced from

Rydrocarbons of higher molecular mass by an important industrial process.

(i) Name this industrial process.
(ii) Explain why this process is important.

A zan mﬁf«fm J £

(b) Draw the structure of poly(ethenyl ethanoate),

(2 marks)

(1 mark)
(c) Ethyl ethanoate is an organic solvent.
(i) Draw the structure of ethyl ethanoate.
H
I I
T . ¢
(
;dl o< —Hs
h
- . - O
(ii) Suggest a chemical test to show how to distinguish between ethenyl ethanoate and ethyl

ethanoate. M ,{;mw M S - Aﬁe‘ ﬁ;é ‘
Fro fevon o e fricbbna bile 0
Lanits  cap, A

(3 marks)

Comments

The candidate’s response shows an adequate knowledge and understanding of facts and principles in
alkene chemistry. He/she proposes an appropriate method to distinguish a compound with a
carbon-carbon double bond from one without such a bond. The candidate is also able to draw the
structure of a polymer in the correct format.




Paper 1 Level 2 exemplar and comments

Neon occurs naturally in three isotopes with the abundance of each isotope shown in the table below :

Isotope Abundance (%)
“Ne 90.48
*'Ne 0.27
Ne 9.25
(a) What is meant by the term ‘isotope’ ?

I$o‘t>f€ means  the same dbm whah has same umbee oF prb":ms
bt aferedt numbr o8 @ “Eﬁm'lg-’"

{1 mark)

(b) Calculate the relative atomic mass of neon.
Relatve dbm mass & nesn :
Jox 4% + 2 x02[% + 222527

20.8%
202,

"

)14

(2 marks)

(c) Give one daily application of neon.

Use ™ the ae[veﬂ?SMS @ @’TT

{1 mark)
(d) Explain why the boiling point of neon is lower than thathof oxygen.
Ne = as ;
e .
Neon & in @ monoafomn STutice whitle o is  dabm Trudve,

Van dec 1kels’ foree Rimed bativeen atoms . Theselore | bt
poret of nesn B lower M«;h;r,pm:ﬁ%_ "

(2 marks)

Comments

The candidate’s response shows a basic knowledge and understanding of the concepts and principles
in the microscopic world.  He/she is able to deduce the relative atomic mass of an element from the
given relative abundances of its isotopes. The candidate communicates ideas using correct
scientific terminology such as ‘“monoatomic’ and ‘diatomic’. However, errors are evident such as
his/her stating ‘van der Waals’ force is formed between oxygen atoms’.
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Paper 1 Level 1 exemplar and comments

1. Neon occurs naturally in three isotopes with the abundance of each isotope shown in the table below :

Isotope Abundance (%)
Ne 90.48
*'Ne 0.27
“Ne 9.25
(a) What is meant by the term ‘isotope’ ?

153\5@ s T Same ofom  tei@n :
: {r R o
st wlbor & s (B Sl Ty

u,-KY WS -
(b) Calculate the relative atomic mass of neon.

Ta Yot  clewic  mosS = bdxo 4 ek x2 4 qabyor

q{ NV 10h .

= 20-2 (eoy .4 3 5-'9),/

(2 marks)
(c) Give one daily application of neon.
C, \ "ﬂ\'\h‘ﬂvﬁ .
(1 mark)
(d) Explain why the boiling’point of neon is lower than that of oxygen.

o RS gy hewe e foic bond

"I‘Lﬂf_ ‘ﬁj@'\ Conlaan fjn{b’&h‘t_ !oov\g, . T[MAS. o oYy
st 1S ffwlm&l to  brob A bead  befwenn Ohupyn

Thon weon 5 o 'H\Q ‘m‘i’:v& l?{.\n* .‘Q v s \\N&V. (2 marks)

Comments

The candidate’s response shows an elementary knowledge of the deduction of relative atomic mass
of an element from the given relative abundances of its isotopes. However, the candidate fails to

account for the difference in boiling points of neon and oxygen. The candidate appears to
misunderstand the structure and property of neon.
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Paper 2 Level 5 exemplar and comments (Question 1)
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Comments

The candidate’s response demonstrates comprehensive knowledge and understanding of facts,
concepts and principles in the Industrial Chemistry curriculum. The candidate can analyse and

critically evaluate the conditions employed in the industrial production of ammonia.

The candidate

is able to handle and analyse the experimental data provided to deduce the rate equation for the

reaction.
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Paper 2 Level 4 exemplar and comments (Question 3)
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Comments

The candidate’s response demonstrates sound knowledge and understanding of facts, concepts and
principles in the Analytical Chemistry curriculum. The candidate can analyse, synthesise and
evaluate information provided to deduce the possible structure of a compound. He/she shows an
ability to interpret a mass spectrum. The candidate also possesses adequate knowledge of the
chemical reactions involved in analytical work.
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Paper 2 Level 3 exemplar and comments (Question 1)
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Comments

The candidate’s response demonstrates adequate knowledge and understanding of facts, concepts
and principles in the Industrial Chemistry curriculum. The candidate is able to explain the effect of
a catalyst on a chemical reaction. He/she accounts for the operation conditions set in the industrial
production process of ammonia. The candidate is able to make use of the experimental data
provided to deduce the rate equation for the reaction.
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Paper 2 Level 2 exemplar and comments (Question 3)
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Comments

The candidate’s response demonstrates basic knowledge and understanding of facts and principles in
the Analytical Chemistry curriculum. The candidate is able to handle and interpret data provided
to deduce the possible structure of the unknown. He/she proposes the use of precipitation reactions
in gravimetric analysis although he/she is not able to present his/her ideas in a systematic way.

30




Paper 2 Level 1 exemplar and comments (Question 2)
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Comments

The candidate’s response demonstrates the recall of elementary facts in the Materials Chemistry
curriculum.  The candidate is able to draw a unit cell of iron correctly but he/she fails to deduce the
number of iron atoms in the unit cell.
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