2015-DSE
CHEM

PAPER 1B

HONG KONG EXAMINATIONS AND ASSESSMENT AUTHORITY

HONG KONG DIPLOMA OF SECONDARY EDUCATION EXAMINATION 2015

CHEMISTRY PAPER 1
SECTION B: Question-Answer Book B

This paper must be answered in English

INSTRUCTIONS FOR SECTION B

(1) After the announcement of the start of the
examination, you should first write your Candidate
Number in the space provided on Page 1 and stick
barcode labels in the spaces provided on Pages 1,
3,5, 7and 9.

(2) Refer to the general instructions on the cover of
the Question Paper for Section A.

(3) This section consists of TWO parts, Parts | and Il

(4) Answer ALL questions in both Parts | and 1l. Write
your answers in the spaces provided in this
Question-Answer Book. Do not write in the
margins. Answers written in the margins will not
be marked.

(5) An asterisk (*) has been put next to the questions
where one mark will be awarded for effective
communication.

(6) Supplementary answer sheets will be provided on
request. Write your candidate number, mark the
question number box and stick a barcode label on
each sheet, and fasten them with string INSIDE
this Question-Answer Book.

(7) No extra time will be given to candidates for
sticking on the barcode labels or filling in the
guestion number boxes after the ‘Time is up’
announcement.

OFEFHKITIZE R B hi 1
Hong Kong Examinations and Assessment Authority
All Rights Reserved 2015

2015-DSE-CHEM 1B-~1 : 1

Level 5 Exemplar
Paper 1B

MV



Answers written in the margins will not be marked.

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

PART 1

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.
- v -

-

— (1 mark)
(b) What is the type of intermolecular force in chlorine gas ?
\ v/ AR WM/{.S/ {DYW/
(1 mark)
(c) Complete the table below by stating the natural source and the method of extraction from the

source for each element.

Argon A/ '\'Y“N& Y\‘QM&U (XM ﬁ l\\ “A\W
0RY of  Irquired
MY
(dhore adinki
Chlorine S% : W W
(b )

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

2.

For each of the following experiments, state the expected observation, and write the chemical equation(s)
for the reaction(s) involved.

passing carbon dioxide gas into limewater until in excess

Pow woloedus

(WOH), T Cop — C»QOJN* H+ 0
L) R o Oty 13 %

(a)

hkul
WO+ Cethy + LA, —
(A\uw‘\/\'ywwb

(b)

L0y ),

m J\O )U/{O ’e/ (3 marks)
([ Colewlets)

adding sodium sulphite solution to acidified potassium dichromate solution until in excess

T YA ¢ olwhu Powg g reve

| k%‘ Y (/Y\/OW)

A+ §o,2

TS Gt A
> L0 HT ¥ LE )R

- - (2 marks)
300 2 Un0 73 300y Ak

Ovop et Momades Tong gou R,thww\ \,)
d\d\‘swr@ ng P P gt
I (1) g

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

3. Aluminium and iron are commonly used construction materials.

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

L«\)-rv ) \\QA\S YR U tHhbe MWMYE

M s A8 sy rered Fekaelogy T

Pl sl imindvns
W MMJF W (1 mark)

(b) A compound cohtains iron and oxygen only In experlment 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. ‘ \o 7

NO ef ol ﬂclﬂw: ’m v\')())/‘l‘i)/lf}
' b

T %(o ()M%W)\S)H‘oj = V.2
\3 0. \H‘

oX Yy =0k
formda 13 F@gof

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

\:0&04 JYArUO = ﬁwv T3¢

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

Lo ot Py oap Dok R
Upbowad.

(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.
Tovw Tosed ededhrod ware Luwt\‘j

W et ot & aniuad P’Y"Mﬂw
F\_q At Droww W ATy -
dyo J \;Fr_o V\/& : (2 marks)

(d) Explain why anodisation can prevent aluminium objects from corrosion.

Mendis W praretiddThe Pl
@m\\‘)\w | wm ey ow P Gy
of  owo dared M Vvt Ve |

N whwminan oxde Loy 3

Tpmable o OXy 1 ok
ke wager v 00 Tt preaed
ohvepinns 0 ot WA XY e
bt uker VAPOIY ek prenet TH
v AT
C oo/ oF  hikuks gy
Wi v, VAT RS

(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’ ?
T el 13 WMM@I /
_ ' (1 mark)
(b) Suggest why a lead-acid accumulator is suitable for starting up motor vehicle engines.
Tr ft o Wik voling
(1 mark)
©) State one environmental impact that would be imposed from the disposal of lead-acid

accumulators.

TOX\\U‘ \MM\"M f\\\wﬂ—ﬁj Vs
vtk Yj“ M\MAZ{’\W WS . (1 mark)

()] A student diluted a sample of concentrated sulphuric acid for making a lead-acid accumulator.

@) Describe how concentrated sulphuric acid can be diluted in a laboratory. State a safety
precaution needed during the dilution process.

Ald cmsdcd Sy o
Hon Loy ovwond of Wthtr,

W amr \SWWW O\\DW/S AM\V&/
&»\mﬁw ae oeAJ

(i) 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) g/

)%
of s\ f Hﬁ/&olr: 'O!K“l

-

= 0.0 wody,
\\/\ﬁ\w‘%’y D DM%OZI/Q

0
=l.06M 0 .60J

(5 marks)

Answers written in the margins will not be marked.
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*5.

\*\/D'\’ N\’\z = N\¢l ¥ ol
To ‘DMW&WV{'

N&AY Cny) 3047 [T i |

Explain, with the aid of a chemical equation, why NH;(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)

T’\AO/ K*‘RMA\‘H\/ ‘r, o/ a\v\br/\/{) wﬁw ‘h
H\O/ O{PAA\\/Q/{’/ mc A Laty oJC oB" uw
n/\lu\/(nw oo | eande (\(\MJ\Nn\dA/\‘\M)

F/\TY Nalh Cl' id &m O\/H&M/(‘ _____
i+ MW(M(M%‘\F‘W\—/ DR ,Mm
V\J/)J WMA ()\v,\v,t'u/\.a.«e/l/ o/

No OB = WNaT toH"

oy N\‘r:/\Jr \fuwMA AQMM%
N §W OR™ W M\D/Ul\mu&'ﬁm\/ Pou P
POt T3 »mwﬁmu Nwadvdwiﬂbﬁ

I FM‘H‘/) bbbty wal NB3 ¢

_'\GE{/ JM M(M}y L 2. lm))?\_mv“

St o bl o et

b ¢ W%%—ﬁ“ﬂ%bﬁ*w—fwﬂ“ﬁ
w%p%%vw WMOE N{hc»(gmilww\qﬁwr
Py thrivd ot o () bty P

NH3 - Mne/ ydowr of bty o v Vel A N 1y

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.

e — )

"

(uf

“

(1)
< @@w
tf..
(1)
&) Gy — m
(H)
(1)
@a ¢y —

EHD

(a) Name the type of the reaction for the formation of CH;Br from methane and bromine.
3 - o
§ Wb s e

(1 mark)

(b) State the condition needed for the reaction to occur.

VAR s
K\,\)\M/VW\M \ ‘_a\'\ﬁ > (1 mark)

© State the expected observation for the reaction.

b vowd \4 oo ver e

(1 mark)

Answers written in the margins will not be marked.
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6. (d)

(e)

With reference to its electronic structure, explain why the species has a high reactivity.

-\-/5’ \\/ﬂ/& 0 LA\/W""JQ/ 0'{: '\'\
W Aot wat aboiw adob e o et vle

Mg mw»w mh Hwderoy by quoy detred,

ML\ YQ/(N}G (1 mark)

The reaction of methane with bromine can also form other single-carbon-containing organic
compounds.

@) Suggest one such compound.
br

)
Lbv — O— by

Te v b 1w we iy Y}r

(ii) Suggest a condition so that the reaction of methane with bromine can form more CH;Br
but less other organic compounds.

M URGAC tomd

(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.

f (o} -

copper ﬁ‘

object

copper(Il) sulphate solution

(a) Explain why oily dirts on the object should be removed before electroplating.

To  adboov vt —ploks g of
wﬂmAm/Hwowbd

(b) Copper(1l) sulphate is an electrolyte. What is meant by the term ‘electrolyte’ ?

N oswh shnew Pd iy WMTMEy
Wl o queme st

(1 mark)

(1 mark)

() List ALL the ions existing in the solution.
Calt S04 BT ol

U\’\‘Wkuw &\,\I\‘u‘wh, \Ny()‘ﬂoq\w \}Vy(/\m\LW/
T4 WA oy

(d) Explain why copper(ll) ions are preferentially discharged during the electroplating process.

U\Nﬁ/\f OU\/""YM Y ,\_ML?“’SH“\‘“‘/
Prard by doagens s P denbehemrd

Sed |

_——

(1 mark)

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

(2

No. of cheatrod losk WMl«F (e =

W

Write the half equation of the change that occurs at the anode.

. — G e

(1 mark)

State the observable change, if any, in the solution during the electroplating process.

Tl Copper A etrody dj&solm

(1 mark)

It is known that 228 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 107 mol™)

b AW 0MIx

> Yv.oog x(o¥
v VEX[OYY

o . of walof Lappe plofd = —

1 Vvood kol
=0 1Y 9y 6vT)

My vl copptt E\M = 0. 0§93(§ T xMS

:\.)Oj//

(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.

n P4 *7/ (1 mark)
(b) The combustion of methane is an exothermic reaction. Its chemical equation is shown below :

CHy(g) +204(g) — CO,(g) + 2H0(1)

(i) Complete the table below by stating all the covalent bond(s) that are broken and formed
during the combustion of methane.

\‘\D\YWM bwwo MM Vf 0\/
ke o onds bedret O ned B oofong
o f Uy
ovvhe o Cnd O oo vf L,
Covalent bond(s)

formed 1. bedls of W oad 0 o
of WO

(ii) Suggest why the combustion is exothermic in terms of the breaking and forming of
covalent bonds.

N Wyhee P Pl of Froming bevdg
(iii) Calculate the standard enthalpy change of combustion of methane. @

(Standard enthalpy changes of formation :
CH4(g) = -74.8 kJ mol™"; CO,(g) = -393.5 kI mol™*; H,0(1) = —285.9 kJ mol™)

(/\AL\ %34(\/01/“6) =7 C/O"\/LB) ‘Y')HVO(@)
a® <= (188) = (3130 2 (M)

= - }q0.% L] ol ™

(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.

Notwd 4os 7 n e Pl
TP At heA S Pblwwkl Pk 1
&Mrwwlw( FWMM ok FWM(]L [e4s
foo0
}\[WM{ ﬁUS BMW)_QJW(;‘&Q‘W M%D
Crplety At e Coud., (2 marks)

Han/ coad - Wty hatend ‘g 70 &

kA Wried .

Answers written in the margins will not be marked.
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PART I1
Answer ALL questions. Write your answers in the spaces provided.

9, Consider the reaction below :

catalyst
CHy(CH,),CH=CH(CH;);CO,CH(l) + Hy(g)— 2 CHy(CH,);CH,CH,(CH,);,CO,CHy(1)

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 Hy(g). The Hy(g)
flowed from the inverted measuring cylinder to the reacting flask through the tubing.

(G
direction of Hy(g) flow | |4 Hi(g)
N | {4
methyl oleate in an organic solvent B
+ F -\ water
catalyst
(a) “State one advantage of conducting this reaction in a micro-scale experiment.

Uk e §0nt/ hamiind €

(1 mark)

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

o VW WWWW

/
i

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

T vt G of ke bt ‘WM

(1 mark)

(1 mark)
./

Answers written in the margins will not be marked.

2015-DSE-CHEM 1B-14 14

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

W Y owl Vo den
\ N7

ay LS

9. (d) Calculate the theoreticale H,(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 b X’

No of ys| me\/}) sleaty = yqp

=), Joy Jov o)
X [07*
Voo 4 B needed =y VIV ]0d X g
X'q/t

= ‘O,A(ﬂ%\bﬂ OLMJ
= b 49 s

7 (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.)

§
g .
10
i X
i \\\\
& 8 \w\ N X
° [ \\ ™~
= i AN
of N
5 6 Peq
L‘s % J ™, 7
24 ERS
25 -
g i y
21
i
!
0 -+ >
0 . 3 \/‘\’
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) For each of the oxides below, draw its electron diagram (showing electrons in the outermost
shells only), and state its behaviour in water.

@) Na,O

(i)  CLO

(4 marks)

(b) Using iron as an example, illustrate TWO characteristics of transition metals.

IR PV VARV WAR /¥ iri Mw

6% , FQ}* | ,F_th

2 LS it L\,M/ VAT | S

e o O 1T groww
3 Fvg“’ Y’J \jM\W (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, [HyO(1)] is considered as a constant. In consideration of the definition of K,
[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 :

Ty ]
LWTep] = X107 M

<
(i) [H'(2q)][OH (aq)]

ol = T Crendrad)
Eﬂ+0~\’)] = LO HL”’(;’:}
CH ) DOt G x0T
= |xpot My

(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)].

HP ey T o quav g

U 0 i ey omuts ) oy (ol
Fb’ﬁn\?v\/ of hO 11 OMM' (1 mark)

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

\o\% AM< T AT TS 'l Yhawesy

A I I SO 5.{,\/&.)42/(@\/\4/ s Witk

[ gl P
M\-S)\ﬂ [MMSW\U)
P\Jﬁ 0{" \wor vowhd %"‘"‘M j—“ 7 (Zen(ljrks)
0 B6 e oF WY el OFT T3 O
o 10l folente o 50
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12.

1}
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)

Yr Wind et 1 app lrade)e o vl
witt/ (Avh’l«/\ C Awm | Un‘/})
" H Qf—
Vol
W L —C -0 - 0\ ¥

\

| {
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F ol iabos e b o Cabov adow
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Ol ot
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: ’/ M, WO 4 THsG
A H N
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et M PWW ot

_j—_L‘u}_ﬂxl:Mi/ A bw wa bL(M/ hb‘ﬁnmu[ ,rau
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END OF SECTION B

END OF PAPER

Answers written in the margins will not be marked.
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