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Answers written in the margins will not be marked.

PART1

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

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

calcium.

(a) Describe the bonding in barium.

Bariom s giark

4

(2 marks)

(b) A gas with a pungent smell is formed when Ba(OH),(s) is heated with NH,4CI(s). State the reason
why the gas CANNOT be collected by.each of the following methods.

6]
=] T ga0 ia Jepa
dewe Hlan  air | th
b Hi ok o wwed.
(ii)

Answers written in the margins will not be marked.
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1. (c) An experiment was carried out to study the change in electrical conductivity of the mixture
formed when a dilute H,SO,(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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* volume of the dilute H,SO,(aq) added
(i) State the expected observation when dilute H,SO4(aq) is added to dilute Ba(OH),(aq).

ke peadd s

(ii) Explain the change of electrical conductivity in the following stages :

(1) FromAtoB
HaSO4  reade. with Ba(OH). + BaSlals) whif.
R %m ddrid, cpdihor b udlin preseds, ™
aunber bty DA con  Rodidy deams in e dd
: ‘E%uﬂb?;lr”(;thoC o ' %‘M}’ %

Ao ol Bal0) dan osed wp, fhe shba 4 Hosg,
poplin. adde s T dro sdikin kot fomatin, <f
'ﬂf)rvcmvi»(i‘*}/ BaSOc (). Thue , deztaial &Mﬁ‘f (3 marks)
Mol

-

Answers written in the margins will not be marked.

2017-DSE-CHEM 1B-3 3 [ Goontothe next page>

Answers written in the margins will not be marked.
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2. Water pipes used to carry drinking water are commonly made of copper instead of iron. Although lead-
containing solder can be used to join these water pipes, such use is prohibited.

(a) Suggest one chemical property of copper that makes it more suitable than iron for making water
pipes. Explain your answer.

(2 marks)
(b) 6) Suggest one reason of adding lead to soldering materials.
f 3 veduera. o /\
(ii) Explain why lead-containing solder is proh1b1ted in joining these water pipes.

Load o Towic ok Dkd ke Ao uir
W)Mj’m?/wdbr WMW

(c) A city stipulates that the concentration of lead ions in drinking water should not exceed
1.0 x 10v_8 g cm™. Express this concentration in mol dm™.
(Relative atomic mass : Pb =207.2)

Concoitedton = 1.0 <107
207.2 3moﬁ-'

(2 marks)

= 4326 110" mdoem
L 810 md dn®

(2 marks)

Answers written in the margins will not be marked.
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3. Answer the following questions.

(a) Explain why propene can form a polymer, but propane cannot.

WWC’CM@%M )ut
W»MWC’

(b) Explain why HO,C(CH,;),CO;H can form a polymer with H,N(CH;)sNH,, but CH;(CH,),CO,H
cannot.

RO, CUCH:)COH  omtaie  cadoagl growp ak Lth enda
and WN(CH)NY,  cotwing  amine g & Jth ends .
Thy con Jom. omdswsdbion, pdymar lh, Lot o soall pkad,
Hewtwf, CHS(CHJ,)q,CO H o 0\@7 ore W()TTD"?'{ W/

g e P A

(c) Describe the formation of dative covalent bond using H;O" as example.

Tere i o Hion wdlat dedom and 1,0 deade, ot
Jus  Jore pair A e i O dom | ‘

The 0 ofom provde Jth dodone in P;mdm?wﬂh HY and
%mm o ddbie  coddek  Lrond WH”]

Hg,O »ﬂm{m—w\w\ﬂh memm
MHMMMMWMM?M

Ho Fhor |\ g . £1*

Answers written in the margins will not be marked.

(1 mark)

(3 marks)

2017-DSE-CHEM 1B-5 5 [ Goontothe next page>

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

4. The diagram-beloW shews_a _set-up for the electrolysis of a colourless solution of 1 M K,SO4(aq)
containi henolphthaleln indicators

%__ 1 M K;S04(aq) containing
3 phenolphthalein indicator

platinum electrode B

platinum electrode A

+ -
(a) State, with explanation, the expected observation around the following electrodes during the
electrolysis :
(i) electrode A

J)ﬂ&,um el Ak l\ Mk 50‘* “’MH

(ii) elecﬁode; B g e

Claues JMM;U»W Aks etk K o R
MMWHM ch,s%mwK :

A Zma— (3 marks)
WZ L TR e
(b) Write the equation of the overall reaction in the electrolysis. .

Ve tH0He ™ 20,9+ 0.9+ 2H,00)

(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,SO4(aq) is replaced with 1 M H,SO,(aq) :

(i) electrode A

MW'WDH»MLM

: 3o fn ompgen gar pie OH -
ELS. fhon SO¢" e s

(ii) electrode B
'ﬂw«&m Mo AL An IMHDSOQ( Han

i M |<uso¢(fu() W fon W%m

Answers written in the margins will not be marked.
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5. Explain the following increasing order of the boiling points of three substances :

H, < F, <HF

(3 marks)

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

(b)

6. Concentrated sulphuric acid is a reagent commonly found in laboratories.

Circle TWO hazard warning labels that should be displayed on a bottle of concentrated sulphuric
acid :

(1 mark)
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.

(i) Explain why concentrated sulphuric acid should NOT be titrated directly with
NaOH(aq).

'j)\;&x o T tediee MM (N@OH(%)) a o

am\u\kuk NO\OHCM() wold S nooded 3o ke with
. » 4 v y L

CZ;L%W a/uol) og;w-»l;/ Movc M M&M

(ii) State the colour change at the end point of the titration.

Tmmr%j%—dma&

Answers written in the margins will not be marked.
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6. (b) (iii) Calculate the concentra;i‘on o‘f t’he sample of concentrated sulphuric acid, in mol dm™.
\ 22. <
fir o mdee o NaOH wd & 0189 »Z2 = 41458 <107 md
H.504 + 2NaOH —> Na,S04 + 2H,0
o & mde o US04 = 7 <4198 xI0™ = 2.0971 <10 d

Conc.. 6& 1,50, Mf;)@ - 2.oq77,<,0‘5,a'—2%Q é—(‘,;%)
= 1678 md da®

(5 marks)

() With the help of a chemical equation, state the observation when hot concentrated sulphuric acid
reacts with copper.

(2 marks)

Answers written in the margins will not be marked.
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7.

Ethyne is a gaseous hydrocarbon with molecular formula C,H,.

(@

(b)

(c)

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

Be domdim of  Cahlg) fem b cafiduod  dond,

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

fmsa_wmmmm,waw,

eadim can bo %W* readsina_
mewfﬁ(ﬂm W?;\M

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

C,Hy(g).

(1 mark)

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

Q.C(Mim) t Hn,(g A

AN [ccwx) ££0,(4) 0 A e o)
+ M [Hate)]

“ﬂ

Answers written in the margins will not be marked.
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7. (c) (ii)

AH; [Cll“L(S)}"'AHZ[CLHL(S)] ZZAH:[C [M}J ]LA)L}C’[M{]
N [GH @] —1300 = 2(-394) -234

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

AH /kJ mol™!
C;Ha(g) ~1300
C(graphite) -394
Ha(g) -286
1) State the standard conditions for ‘standard enthalpy change’.

Ak room, Tenperdlive (25°C) and almosplens,

preosure (| atm)

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

AN [GRG = 226 4T ad”

H

(5 marks)

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

(b)

(©)

(d)

(e)

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.

Write a chemical equation for the complete combustion of octane (CgH,g), a component in petrol.

Cﬁﬂ\% ‘\’%Ol__} 3 CO, {'CH\LO

(1 mark)

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

(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'&kmmedka fhe  vedince

COLWWM/&?WW

AGAINST-TJ‘QM provdel, —erdeim Camt. o W
el A & T e e T

(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 ?

@

(ii)

S\Wr\fj-étb comdpuidion, @’%M e ok MMM
%"f( OW (1 mark)

Name a device that can be installed in petrol-driven cars so as to reduce the emission of
carbon monoxide.

Cataljtis ompeter

Suggest one air pollutant in car exhaust which cannot be removed by the device in (i).

Gulphur dioyde

(2 marks)

Answers written in the margins will not be marked.
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*9, Four unlabelled reagent bottles each contains one of the colourless liquids listed below :
HOCH,CH,CH,0OH CH;CO,CH; CH,CH,CO,H CH,=CHCO,H

Suggest chemical tests to distinguish the four liquids.
(5 marks)

Tk A Sgids A acdifid dussun dickomale, 2eldba, opeiti,
cmh, HOCH,CH. CH, OH Midw M&WWM am»q,e/}l?r
ﬂ’w\ﬂvwmmmﬂsnmmwﬁmﬂw
MG‘L—CHCOoHﬁmMMMﬁ— Mﬁ. j)(@r

e Lgude dove ar doecalle docge.

Tk Al Al sedin Audroide pditin , aly

Ch, O hao chovtlen gar Silll e , o ‘dh

ows e dpervable ”
Mauu?/ M i CHCOLCH< .

J

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

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

10. In an experiment performed under room conditions as shown below, 5.00 cm’® of HyO,(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. After that, no more gas was

collected.

TTTTTTY

H,0,(aq) + catalyst

(a) Calculate the initial concentration of the H,0,(aq), in mol dm™.
(Molar volume of gas at room conditions = 24 dm°)

H:02 () == W.0D) + 30,()

Mo wdes o onpgen

60
n Wiy oum, :l——fooo

%
= 2,5A|0'34Mt

N
4

rove Lo,y
\ Y

o

\*ﬁ 5 ‘#}75-/ (2 marks)

W ceng - Jk HLOl(M‘T)

257\\0 »Z

\000

= | nd dal”

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.

LA
120

g
(3]
B 90
2
3
oh I
« —
£
5 30 T
S -

0

0 2 3 4

time / minute
(2 marks)

The experiment is repeated using a H,0O,(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.)

Th radin i WV&WW:‘%
ord o Joner Hhan C0cn®

(1 mark)
Suggest another method that can be used to follow the progress of this reaction.
Megore The  tmasa o{g T .0, sdubon wsig.

(1 mark)

>

Answers written in the margins will not be marked.
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11.

[HAGy]Y - [ At

The equation below shows the ionisation of 4-nitrophenol in water :

©(aq) = © (@) + H'(aq)

-mtrophenol -n1trophenox1de ion
(colourless){A (yellow) A

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.)

- K] [Hiaplm
{HA(M‘)le,a‘m

(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-nitrophenoxide ions in this solution.

log [eq)] = 2.4
[H'a)] = 3.4807 %10 md, dn®

[ - LA g Jegm [ch%)]%
LHA(%)}WA

2481072007 _
8’<|O'g - 48763 - l (2 marks)

(c) Suggest if there is any colour change when NaOH(aq) is added gradually into the solution in (b).
Explain your answer.

A»N&OV‘(""(‘M odded , {'(ag) jn cvuncl,

ﬁkbﬁm%nﬂg%,ﬂ%ﬂmmm

}

(2 marks)
(d) Suggest one possible use of 4-nitrophenol in acid-base titration experiments.
Ah« an  andicdor ko’ JM 2nd M .
(1 mark)

Answers written in the margins will not be marked.
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12. Consider the following conversions :
C5H100 —_—— C5H120 ——}&P 3-br0m6pentane
A B C
optically optically
active inactive
(a) Write the structural formula of C.
g 48y
h-C =G =C~C—CH
{
Hoo# oH B
(1 mark)
(b) (i) Deduce the structural formula of B.
Kot Oy
U-C-C-C-C-CH
T A
How # H
(it) Name the type of reaction for the conversion of B to C.
(3 marks)
(c) (i) Deduce the structural formula of A. Label on this structural formula all chiral centre(s),
if any, by using ‘%’
H 9 W H
I [ C(,
H-C~-C-C -C —C-H
o b
(ii) State the reagent(s) required for the conversion of A to B.
(. LiAHg | ol/f?/ hey
1—
2. H ()
(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.

0 OH
 —
OH

0]

e

i-OH-CM() D H

(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,%7(aq) in an acidic medium to give Mn*'(aq), CO,(g) and H,O(l).
The graph below shows the variation of the colour intensity of the reaction mixture with time.

colour
intensity

T :
time

Based on the information above, write the chemical equation for the reaction and illustrate THREE

characteristics of transition metals exhibited by manganese.
(6 marks)

16t 2 MOyt SC.0mp—> 2Mn (o) + 8H.00) 1 10€0.(9)
TM#MLM&M AONL %Wﬂe Mn (a/q()
b cAaden M M'IOAFCM W reﬁn/#ul l/v/‘ﬂ\o
decreae in AW aer dine it a/rap/L

m;@m oataﬂ-l/rt Mnu(a«o)/’m&m_
ﬂuaahmau%i Wi reackin. and Fhe Jmm

)wmhw&%/a» Mn(w)mmdm
Taolin netal howe varabl oiddbion stites . le,madatm
J\Mﬂ&bro‘{/MAmMnOmCM)M-‘WWMLMM

END OF SECTION B
END OF PAPER

Answers written in the margins will not be marked.
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Comments

The candidate’s answers show good understanding of the chemical concepts and principles in the
curriculum (e.g. Paper 1 Qs. 1(b) & (c), 3(a) & (b) & (c), 4(a) & (c), 6(b)(i), 10(b), 11(c) and 14;
Paper 2 Qs. 1(a)(i)(1) & (iii), (b)(ii))(1) & (2), (c)(i) & (ii)(1) & (3) and 3(a)(i) & (iii)).

He/she demonstrates very good abilities of applying chemical concepts on unfamiliar situations for
solving the problems (e.g. Paper 1 Qs. 2(a), 4(c) and 13; Paper 2 Qs. 1(a)(ii), (c)(iv)(1) and 3(b)(ii)
& (iii)).

The candidate performs well on chemical calculations (e.g. Paper 1 Qs. 2(c), 6(b)(iii), 10(a) and
11(b); Paper 2 Qs. 1(c)(iii) & (iv)(1) and 3(b)(ii)(2) & (3)).

He/she can effectively communicate ideas using scientific terminology, appropriate diagrams and
chemical equations (e.g. Paper 1 Qs. 3(c), 4(a), 7(c)(i), 9, 11(a), 12(a), 13 and 14; Paper 2 Qs. 1(b)(i)
and Q.3(c)(ii)).

He/she can design appropriate method for carrying out scientific investigations (e.g. Paper 1 Q. 9).
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