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PARTI

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

1.

Barium (Ba) is an element in Group II of the Periodic Table. Its chemical properties are similar to those of

calcium.

(a)

(b)

Describe the bonding in barium.
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A gas with a pungent smell is formed when Ba(OH),(s) is heated with NH,Cl(s). State the reason
why the gas CANNOT be coliected by each of the following methods.
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1. © An experiment was carried out to study the change in electrical conductivity of the mixture
formed when a dilute H,SO4(aq) was added gradually to a fixed volume of a dilute Ba(OH),(aq).
The graph below shows the results of the experiment.
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(i) State the expected observation when dilute H,SO,(aq) is added to dilute Ba(OH),(aq).
@ AY\ }\.\59\\&\\& YRC?YH“:\& is Lormed:
(ii) Explain the change of electrical conductivity in the following stages :
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2. Water plpes used to carry drinking water are commonly made of copper instead of iron. Although lead-
containifig solder can be used to join these water pipes, such use is ‘;Rlﬁblted

(a) Suggest one chemical property of copper that makes it more suitable than iron for making water
pipes. Explain your answer.
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(b) (i) Suggest one reason of adding lead to soldering materials.

\Rad S Sty

(ii) Explain why lead-containing solder is prohibited in joining these water pipes.
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(©) A city stipulates that the concentration of lead ions in drinking water should not exceed

1.0 x 107 g cm™. Express this concentration in mol dm™.
(Relative atomic mass : Pb =207.2)
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3. Answer the following questions.

(a) Explain why propene can form a polymer, but propane cannot.
- /
Y\(o'xeh‘? Covteins /\ C=C < J w'f»ejeo\s -TYofahe
cio es M_( '
(1 mark)

(b) Explain why HO,C(CH,),CO,H can form a polymer with H;N(CH,)¢NH,, but CH;(CH,),CO,H
cannot,
9 9
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(2 marks)

(c) Describe the formation of dative covalent bond using H;O" as example.
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(3 marks)
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2017-DSE-CHEM 1B-5 5 [ Goontothenextpage >

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

4, The diagram below shows a set-up for the electrolysis of a colourless solution of 1 M K,SO4(aq)
containing phenolphthalein indicator. -
W oov
\©

- 504
o 1 M K,S04(aq) containing

phenolphthalein indicator

Fl oma ok

W SV

platinum electrode A platinum electrode B

C(}:Q\%BQ + P\‘“é o

(a) State, with explanation, the expected observation around the following electrodes during the
electrolysis :
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(ii) electrode B

Colorless A bobbies OV
(3 marks)

(b) Write the equation of the overall reaction in the electrolysis.

20 5 2pa v 02

(1 mark)

(c) Explain whether there are any changes in the expected observation around the following
electrodes during the electrolysis if the 1 M K,SO,(aq) is replaced with 1 M H,SO4(aq) :

) electrode A

\\Q

(ii) electrode B

A

(3 marks)
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5. Explain the following increasing order of the boiling points of three substances :

H, <F, < HF
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@

(ii)

(b) In order to determine the concentration of a sample of concentrated sulphuric acid, 5.00 cm® of the
sample was diluted to 1000.0 cm’ with deionised water. Portions of 25.00 cm’ of the diluted

sample were titrated with 0.189 mol dm™ NaOH(aq) using methyl orange as an indicator. An
average of 22.20 cm’ of NaOH(aq) was used to reach the end point.

6. Concentrated sulphuric acid is a reagent commonly found in laboratories.
(a) Circle TWO hazard warning labels that should be displayed on a bottle of concentrated sulphuric
acid :

(1 mark)

Explain why concentrated sulphuric acid should NOT be titrated directly with
NaOH(aq). , - \
The Tergfion Yy oo Ulprws the

N \N56 NI ,X et w‘t\\

&/ u‘;\\)@\r\ ot
State the colour change at the end point of the titration.
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Answers written in the margins will not be marked.
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6. (b) (iii) Calculate the concentration of the sample of concentrated sulphuric acid, in mol dm™.
e Nuder of WS A Mook wed = oS oS NasSou 0
. 'Z ~3
225 KO8 = 4 [AE K10 bl
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g NS
> @Y (52 ) = 0,083 34 mo)
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Cbh(@n‘%\r&“@h A4 Ahe 12 S04 sawple =
[ “Conle npyoted
o 0834l
’S\—L/(\JSS— = { (. 8 ,V\ (5 marks)
(c) With the help of a chemical equation, state the observation when hot concentrated sulphuric acid

reacts with copper.

2S04+ Cu = CuSly+ S0 5 210

/\\\Q Solwtion T s [7‘\/\(:

Qe \7"\\3\0\6 eulve: (2 marks)
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7.

Ethyne is a gaseous hydrocarbon with molecular formula C,H,. C t’Al ~7 Q 1\\ ?
2z

(a)

(b)

(c)

Suggest why the enthalpy change of formation of C;H,(g) CANNOT be determined directly by
experiment.

'Y\\e Yeattion between Covbon
O\\’é \ﬂjé\mbﬂ-\ s VU"l Qlow!

(1 mark)

Hess’s law can be used to find enthalpy changes which CANNOT be determined directly by
experiment. State Hess’s law.

\B\e,ss‘s w Steke DR The ol %\«*\r«‘a\p‘] Cherag.
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(1 mark)

Based on the enthalpy changes of combustion AH, of C,H,(g), C(graphite) and H,(g) to construct
an enthalpy change cycle and applying Hess’s law can give the enthalpy change of formation of

C:Hx(g).

i) Draw, with labels, this enthalpy change cycle.

Loy TE0 = 2cag hdes
A Z4

AN(/L&\"‘%Q ’(%Qz

4202
)\ VIEN 2 AR )
AT

Answers written in the margins will not be marked.
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7. © (i

The standard enthalpy changes of combustion AH.® of C,H,(g), C(graphite) and Ha(g)
are given below :

AHS /kJ mol!
CaHy(2) ~1300
C(graphite) -394
Hy(g) 286
1) State the standard conditions for ‘standard enthalpy change’.
250, 1 agme

(2) Calculate the standard enthalpy change of formation of C,H(g).

AR o) = 201 (D20 +0 A%ULOM//]

=246%¢ XS Graphite )\ ts12 TH 1(5);’ HIR T 1)
~8 L

39 X2+ (-288) - (a0
=426 |5

(5 marks)

Answers written in the margins will not be marked.
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8. Combustion of petrol increases the concentration of carbon dioxide in the atmosphere, and may contribute
to global warming. Combustion of petrol also emits poisonous air pollutants.

(a)

(b)

©

(d)

(©)

Write a chemical equation for the complete combustion of octane (Cgll;g), a component in pctrol.

2.5
2

5 Calhg 2502 == 1502+ 8kl

Draw the electron diagram for a molecule of carbon dioxide, showing electrons in the outermost
shells only.

(1 mark)

(1 mark)
Give one reason FOR and one reason AGAINST the following statement :

‘Switching from using petrol-driven cars to using electric cars can help alleviate global
warming.’

FOR : . \ § N
Tlechal Co% et o ‘\DYQ‘Z*‘MQ %rwS\\\& r)

Wil e,

AGAINST : R g\,&w\'} o} ey o e AL (oS

Yegwire s A\ B\m\‘ms ok Sowd) Kaelo,

WHOR  grik  Cotbon  Blo¥RE

(2 marks)

Carbon monoxide is one of the poisonous air pollutants emitted from the combustion of petrol.
Under what condition would carbon monoxide be formed during the combustion of petrol ?

T eDesion B getel

(1 mark)
i) Name a device that can be installed in petrol-driven cars so as to reduce the emission of
carbon monoxide.
- X
Coto 0 ©
(ii) Suggest one air pollutant in car exhaust which cannot be removed by the device in (i).

A T g ered—

(2 marks)

Answers written in the margins will not be marked.
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ﬂ Four unlabelled reagent bottles each contains one of the colourless liquids listed below :

HOCH,CH,CH,OH . CH;CO,CH; CH,;CH,CO,H CH,=CHCO,H
. do\ e[s“ce.r oLt c=C
Suggest chemical tests to distinguish the four liquids.
(5 marks)
o \7423\(»\ wv(fl\) reoct to eoth ot thow o lth addiy

YUTL\SSTN’*\ ?&Y\v\cvge-\\uw 30 hation _ , \(QS\?fidIvd\’,, O\nl\{

C\;\z <CHCO B cain Auins fhe Q»\M{—\(D'v'\ Jow Perplo 1o

Colbotless , while  the  othet  do net
Hewerds, reach  the tewetne  fhree  Species

\VN\T\« codiven  Covbonote  Solwtion YQSperﬁue\\/, 0 h\\]
ClaCHaC0. W reaktd  To  Qlve  cootless o bubbles,
Whadeos| the othor 40 do nol .
A’\ [(;gﬂ B SV ﬂ\Qf ot tuo ‘Tal\/\\lis

w T, O\d'é'*"?-l‘i(\ potessiam __ BiCchomeste olution respect el
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Answers written in the margins will not be marked.
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PART II
. . )2 = 02
Answer ALL questions. Write your answers in the spaces provided. = \)\Z
10. In an experiment performed under room conditions as shown below, 5.00 cm® of H,0,(aq) decomposed

into O,(g) and H,O(1) in the presence of a catalyst. O,(g) was continuously released from the start of the
experiment until the third minute when a total of 60 cm’ of gas was collected. Atter that, no more gas was

collected. -
H,0,(aq) + catalyst
(a) Calculate the initial concentration of the H,O,(aq), in mol dm™.

(Molar volume of gas at room conditions = 24 dm’)
N\»N\;Q\ )( (75 TS (/X Ol(vg) QJo\\{deé -

SVEANNY;
244

2007 = 0xt 2o
IR VI A

e ey SRR AV 1 SHET el

-9 LS e

\TL

Tt Conenrfion oj( \%bum\)'—

g\/\(b—s \ ‘n\o\ %\(\:5

S (2 marks)

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

(b)

()

(d

In the graph below, sketch the variation of the volume of gas collected with time in the first
4 minutes.

A
120

g

(%7

T 90

3

3

oh F ot
Gi

o {1

o //

E 30 =

35

>

1
oHA
0 2 3 4

time / minute
(2 marks)

The experiment is repeated using a H,O,(aq) at a higher temperature but other conditions remain
unchanged. Explain whether the total volume of gas obtained would still be 60 cm®. (The volume
of gas is measured at room conditions.)

T\r& ’(D-(q\ Yolune A QS ot
U\/O\ﬁ\é c;&l\\ \)Q ﬁ()OUm’ oS
o \\\,\\»\\oex (Fe fro\eS c/{ YerLtonty

rEmain The SOt

(1 mark)
Suggest another method that can be used to follow the progress of this reaction.
\\/\{(\,\5\,\% J(\\Q Q\\P\\\B{ AN ‘Y\w gkt c/Q
1202 ) - oainst e
The | VRS (1 mark)

Answers written in the margins will not be marked.
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11. The equation below shows the ionisation of 4-nitrophenol in water :
OH o
@) = @) + Haq)
7
NO, NO,
4;:(1)’({;)51‘}11:;151 4-n1tr(()5ehﬁg‘())v>;1de ion \‘@o’“

At 25°C, the equilibrium constant K, for the ionisation is 8.0 x 107 mol dm™.

(a) Write an expression for K.
(You may use HA to represent 4-nitrophenol and A~ to represent 4-nitrophenoxide ion.)

\<Q - L Af(qﬁ\leﬁ‘“ —L\j\*&\ﬂ g
LH[’\QAﬁ\] em

(1 mark)

(b) When the above ionisation attains equilibrium at 25°C, the pH of an aqueous solution of
4-nitrophenol is 2.4. Calculate the ratio of the concentration of 4-nitrophenol to the concentration
of 4-nitrophenogide ions in this solution.

i WA=

Contexretion (W)

Taie\

0
Chovye 24 [ 1R 4
N ﬂb ’V\“ m\o A Con@REon o
Eomlpr ‘\% "1' “fropherey T £he ot
g\\,\\\\\m\v\*\ Lyntivey onS =
k TRETCASIS G

’l%\ﬁls = \

(2 marks)

(c) Suggest if there is any colour change when NaOH(aq) is added gradually into the solution in (b).
Explain your answer.
S
T Sowion AV \Q\X

b«} \\\V\B\(\ {emoves \\ w\\
\vgl‘hov\ S\"(:?‘tﬁ

Rhe aulidt (e
Wt siee
o ’V\\Q ‘?‘b‘; ‘
(2 marks)
(d) Suggest one possible use of 4-nitrophenol in acid-base titration experiments.
Dts 55 an Tdleator
(1 mark)

Answers written in the margins will not be marked.
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12, Consider the following conversions :

CsH {0 ——» CsH,0 ﬁ—» 3-bromopentane
A B C

~ optically optically

active inactive
R

. —

(a) Write the structural formula of C.
l" N Blr N

H - C—C G- Q—U\

WOl R R

(1 mark)

(b) (i) Deduce the structural formula of B.
\ ,\)B =S CQTLO\ afohs
\C; \’\ O\\ H k‘ 5 C\f'\IYO\\ ,
A O Q (-C Sv R shdd be

SRR \‘A
A this

(ii) Name the type of reaction for the conversion of B to C.
Subgtitintion
(3 marks)
(©) (i) Deduce the structural formula of A. Label on this structural formula all chiral centre(s),

if any, by using ‘ *%’.

H h o on H
e Q»C* (=0
R st W

(ii) State the reagent(s) required for the conversion of A to B.

\,\2 I+

(3 marks)

Answers written in the margins will not be marked.
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13. Outline a synthetic route, with no more than three steps, to accomplish the following conversion. For each
step, give the reagent(s), reaction conditions (as appropriate) and the structure of the organic product.

O R

o OH

OH

0 5
O)\b O Neoh, 2 ol

(3 marks)

Answers written in the margins will not be marked.
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*14. At 60°C, MnO, (aq) reacts with C,0,%(aq) in an acidic medium to give Mn*'(aq), CO,(g) and H,0(l).
The graph below shows the variation of the colour intensity of the reaction mixture with time.

+7 ~2
se)

colour
intensity

2

1 )
time Ts -’—k{

Based on the information above, write the chemical equation for the reaction and illustrate THREE
characteristics of transition metals exhibited by manganese.

70 T\“Lmec\\,\c\f‘ak shoud be (6 marks)
D' 2 Mty 450500 =72M 48005 +3Hs0

FIW\\\; ;e de widdle oA 4le reattbr the ol ity
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M B o CMQ\7H A the oo tion )wl\ld\
wll S\?Qd iy <he  yete A Yencfon , Mﬁ* 4§
- cml»ﬁ( thpeﬁ\/ o e A te Chowcteristis of
’\'ch\%tmu\ NETA’S.
SQCOhAlq, the oX tlt‘:(wk A Mo M0y AY\J
M2t s 41 ohd 42 \resDeml/{l\,, Vs e
OXTA&fT°L Stectes d’F 'TYN\%(TM\ thTA\S '\r\ fhoi (Ompothds
s ohe o thew gyep C hoveadey istics - _ _
A \f O Rl\\;. Hhe  selnfion haks Prom p\f\\\\ale
+ Cofoyless TL 'holimtp the P“"x’m/’ A prnsition
_ mmefaly thet  tleie  TohS  con be (o Colored:

END OF SECTION B

END OF PAPER
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INSTRUCTIONS

(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 and 3.

(2) Start each question (not part of a question) on a new page. Put
‘X’ in the comesponding question number box on each page to
indicate the appropriate question number (see the example
below).

(3)  Write on both sides using each line. Do not write in the margins.
Answers written in the margins will not be marked.

(4) Graph paper and supplementary answer sheets will be supplied
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 book.

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