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Answers written in the margins will not be marked.

PART I

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

1. Lithium occurs naturally in two isotopes, °Li and "Li. It can form lithium nitride (Li;N) when burnt in air.

(a) &)

(1)

Calculate the percentage abundance of °Li in nature.
(Relative atomic mass: Li = 6.9)
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Draw the electron diagram for lithium nitride, showing electrons in the outermost shells
JUtermost Sne
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(3 marks)

Answers written in the margins will not be marked.
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1. (b) In an experiment, @ of lithium nitride is formed when a piece of lithium is burnt in air.

(1) Write a chemical equation for the reaction involved.
3u o+ N — LN+ 0y
(i) Calculate the mass of lithium that reacted with nitrogen.

(Relative atomic masses: Li = 6.9, N = 14.0)
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(3 marks)

() Name another compound which will also be formed when lithium is burnt in air.
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(1 mark)

Answers written in the margins will not be marked.
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2. This question involves the preparation of ammonia gas and the investigation of the properties of ammonia
gas in a laboratory. &
S

(a) Solid cal(:lum hydrox1de reacts with solid ammonium chloride to form ammonia gas. Draw a
labelled diagram to show the set-up involved and how ammonia gas is collected.
W Ve 4
EM(s) * NN
Wes\
(2 marks)

An experiment was performed to investigate the properties of ammonia gas \ﬁ'uh the set-up shown
below :

(®)

dry ammonia gas

glass tube

dropper with water

water containing phenolphthalein

The round-bottomed flask was initially full of dry ammonia gas. Several drops of water were
injected into the flask from the dropper. The water containing phenolphthalein was then
automatically sucked into the flask through the glass tube.

Briefly explain why the water containing phenolphthalein was sucked into the ﬂask
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(i)
e NACIU

State, with explanation, an observation related to phenolphthalein in the flask.
¢ Q\J\w\&u clawvliss T ?M\(,
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(i1)

(4 marks)

Answers written in the margins will not be marked.
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3. (a)  Explain whether BaCl, or OCl, would have {@ melting point.
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(b) Explain the following decreasing order of the boiling points of three substances :

vam Aoy bfddls
(2 marks)

NH; > PH; > CH,
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(3 marks)
(c) Draw a three-dimensional diagram to represent the molecular shape )
By, T
dy >
SR
‘..
(1 mark)

Answers written in the margins will not be marked.
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4, Petroleum is an important source of hydrocarbons.

(a) Describe the origin of petroleum.
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(2 marks)
(L)) D, E and F are isomeric alkenes containing four carbon atoms. D and E are cis-trans isomers.
(1) Draw the structure of E (trans-isomer).

N ct s
C=¢
.
e
(i) State the systematic name of one possible structure of F.
- \- ene

(2 marks)

© Ethene and ethane are hydrocarbons.

1) Suggest how ethene can be converted to ethane.

st o vl Yy osth st
S Qﬁé\sﬁ :

(i1) Suggest a chemical test to distinguish between ethane and ethene.

MY By \M\S Mo Mg awd é‘\\mu

sepaddy ek emoeTl .,
L% ~"%Vv\&f\\ fevlawie TV TS BT,

(3 marks)

Answers written in the margins will not be marked.
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5. Electroplating and rust prevention are common applications of electrochemistry.
(a) The diagram below shows an incomplete set-up. Add suitable drawings and labels to the diagram
for electroplating of silver onto the knife.
‘,\_,___/_\/—J

_.\‘ \ »—

\
/-
knife
NV |
—t— i\'t) ND: \&q)
\
(2 marks)
b) . Suggest a method, besides painting or electroplating, that can prevent underground iron-made
pipelines from rusting. Explain your answer. _ B
\J Iy W@S wse L&\BV\(QW/ ?WAYQ ZYWM u\(\V\,\
poigcy oo TRN-wete  ppeliws 7 e
. Q\
gt ool . e U om pevee
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(2 marks)

Answers written in the margins will not be marked.
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6. Energy exists in various forms.

(2)

Glucose (CsH2Og) is one important energy source for living things.

(i) Write a chemical equation for the conversion of carbon dioxide gas and liquid water to
solid glucose and oxygen gas.
——et

(00~ N W — Cobie D4lgr 60y

(i1) The following standard enthalpy changes of formation are given :
COy(g) = -394 kJ mol™, H,O(l) = -286 kJ mol™", C¢H,04(s) = -1274 kJ mol™

Calculate the standard enthalpy change of the conversion in (i) above.

Shmd e c\\\m c\AQW\\Y@
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-
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(iii) Green plants can convert carbon dioxide and water to glucose and oxygen. State the
transformation of energy in this conversion.

35(; AN Wesy T Mewina) e\Aewm.

(4 marks)

Answers written in the margins will not be marked.
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< j (b) Burning heptane (C;Hj¢) releases energy. The enthalpy change of combustion of heptane was

determined using the set-ﬁp/sm :

4 J

thermometer

aluminium can

water

methanol or heptane

Step (I) :  The aluminium can with a fixed mass of water was heated by burning methanol. The
temperature of water increased by 18.5 °C after 1.58 g of methanol was burnt.

Step (I1) : The aluminium can with the sami¢ mass of water in Step (I) was heated by burning
heptane. The temperature of water increased by 25.8°C after 1.02 g of heptane was

burnt. —_— N

i) Given that, under the conditions of experiment, the enthalpy change of combustion of
methanol is ~715 kJ mol™, calculate the enthalpy change of combustion of heptane, in
k¥ mol™*, under The same conditions.

. (Relative molecular masses: methanol = 32.0, heptane = 100.0)
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(i1} Besides heat loss, suggest another source of error in the experiment.
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Answers written in the margins will not be marked.

(4 marks)

Answers written in the margins will not be marked.
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7. An experiment was performed to determine the number of water of crystallisation, n, in a sample of
hydrated sodium tetraborate (Na,B,0; - nH,0). 0.452 g of the sample was dissolved completely in about
50 cm’® of deionised water in an apparatus X. The solution obtained was alkaline and was 1mmed1ate]y
- titrated in X with 0.125 M HCl(aq) using methyl orange as an indicator. It required 18.98 cm’ of the acid
to reach the end point. _

(a) Name X.

coid\ Plask

- (1 mark)
b) Stéte the colour change at the end point of the titration.
<%, CW“ So wed o TN
(1 mark)
(c) It is known that in the reaction during the titration, the mole ratio of B,0,*(aq) to H" (aq)yis 1:2.
Calculate the number of water of crystallisation, n. —
(Relative atomic masses: H=1.0, B =10.8, O = 16.0, Na=23.0)
W u‘% wisles f-f oo\ psed
= ?97 ——\ 0.0V
- -3 -
2. gi 2 vy V\A,o\
0&’ M&}%QOT ' \N/éﬁ@‘l
N Yo ST VO
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gy . .
= 02303y Y
- 0.23bb 13!
Wass v‘% Qw . 0U<y -0 v
. 0.2 3326
-3
2:3 W Ve
WA - \‘% wle 4 Ka-Bu 7 ___1___7.‘
P
2>\
/'\‘j’ 0. (3 marks)
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Answers written in the margins will not be marked.
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7. (d) It is known that hydrated sodium tetraborate can be used to prepare standard solutions.

(1) What is meant by the term ‘standard solutions’ ?

o o e osddtm A kiom
W\@\ﬁ’{j ]

(ii) Suggest one use of standard solutions.
U0 o Be owed B prepshe Gequired
sotm = gesived W\ol&\rﬁj _

(2 marks)

Answers written in the margins will not be marked.
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8.

Refer to the experimental set-up as shown below.

(@)

(b)

(©)

(d)

filter paper moistened /
with KI(aq) 7 /

dropper with concentrated HCl(aq)

KMnO,(s)

HCl is a strong acid. What is meant by the term ‘strong acid’ ?

W weens  ful wleads * A aag Wy
oized . ™ Wiy B fowm s

(1 mark)
When concentrated HCI(aq) is dropped into KMnO,(s), a yellowish green gas is formed.
i) What is the yellowish green gas ?
W )
(i1) Explain whether the reaction forming the yellowish green gas is a redox reaction.

hothe  odsmv w. 1{ cl c\/\vm\fu fow T
Wel 5 o ™ C\L, TS 2 edov
Veactin

(2 marks)

With the aid of an ionic equation, state the expected observation when the yellowish green gas
reaches the filter paper.

cla o« 2T 22l Gy + 1oy
, \(3(\\\8\/_\‘»\'\ ‘B"%V\ 438 &%So\w e
St paper dwd L gas s fwed

(2 marks)

In consideration of laboratory safety, explain where the experiment should be per funned.

=, el Ve Ym&ﬂmw ™M —fuwme owe\wa/(l
s v Ts o T .

(1 mark)

Answers written in the margins will not be marked.

2018-DSE-CHEM 1B-12 12

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

N ¢
C=C
v °F

*9. Tetrafluoroethene undergoes polymerisation to form a polymer called ‘Teflon’. Using this example,

describe this type of polymerisation. .
W
S rrors
' l {
= C + C-C

\ Tow
F L#F“

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

2018-DSE-CHEM [B-13 13 [ Goonto the next page>

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

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

10. 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 structure of the organic product.

—_ > /\/\/\
Cl Cl
H OH

L AUl g, “\‘"3 thov
200y

Y Pl (W orgwin

stlven )
/\/\/\ ¢ Vet

(3 marks)

Answers written in the margins will not be marked.
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11. Consider the following reaction :
Br,(aq) + HCO,H(aq) — 2HBr(aq) + CO4(g)

In an experiment to study the rate of consumption of Bry(aq), equa@ 0f.Q.01 M Bry(aq) and 1.0 M
HCO,H(aq) were mixed. The progress of the reaction was followed by measuring a certain paraméter of

theTeaction system using a colorimeter. The graph below shows the results from thé start of the reaction.

\s

parameter

/ N >
time
(a) Assume that the rate of change of the parameter with time can represent the rate of reaction.
@) According to the shape of the curve above, suggest what the parameter should be.
et B Gy
(ii) The initial rate of the reaction can be determined by a suitable sketch on the above graph.

Draw the suitable sketch on the above graph, and describe how the initial rate of the

reaction can be obtained from the sketch.
Tirtiel v, be Naormied ‘0:) T ‘A”P@ ’?’Q
gty o e ofofwee e SV =05

(iii) According to the graph above, the rate of reaction at A is higher than that at B. ‘Explain
this at molecular level.

KA e oneen B Gy © e S
Ml LB T we wdes 7| B Willemles
A2 wa L wiwe s Q&W\/ and fAN wo T‘( eg‘ﬁel\'w

v ~thaw *i'\/\r\/ sU R
clsmns pev wirl v A\ Q&\rﬁw .
Thne  The A & vt S, A s \m\wv an f\/\a‘% i;ks).

(b) Suggest another method that can follow the progress of the reaction.
T Wi % 45 evittied  ieth
vespetl T AWML 0> < Erwed

(1 mark)

Answers written in the margins will not be marked.
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12.

Aspirin is a pain-killer. Its structure is shown below :

(a) State one medical application of aspirin other than pain-killing.

oo o fewr

(1 mark)

Na #03

b) Explain why a suspension of aspirin and water can become clear when sodium hydrogencarbonate
p p P
powder is added.

hspitn W 2 cakegl G WiEW e T
% Wy dadre ?\(BY“’VT‘:\' I owal e with  Nat\lcos
T fow AT cwpond | ity S soluble Wiy

Ws, the A beme  cleav

3

(c) Heating aspirin with excess dilute aqueous acid under reflux will give two organic products.
. /— ’_\_/-w

(2 marks)

(i) Draw the structures of these two organic products.

0 <N '
Y/O\,\ Yo

..\/

Answers written in the margins will not be marked.
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12.

(©)

(d

(ii) Explain why the conversion of aspirin to these two organic products can hardly reach
100% even though the mixture of aspirin and dilute acid is heated under reflux for a long
time.

-~ M&W\Uﬂ Zf@'g*)i)/v W Q& wediwm
s a WWY%Q Vet

(3 marks)

Ibuprofen is also a pain-killer. Its structure is shown below :

OH

There exists enantiomerism in ibuprofen. Draw the three-dimensional structures for the pair of
enantiomers.

cHs | s

| |
C w| Cov |
o W

Y C ooﬂ

(2 marks)

Answers written in the margins will not be marked.
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13. An experiment was performed for @ reaction involving X(g), Y(g) and Z(g) in a closed container
@?ﬁm3 at a constant temperature. T1e graph below shows the relevant experimental data.

(a)

(b)

(c)

concentration / mol dm™

0.80
0.70: L , .
0.60 4N i
0.50 AN
0.40- >5<C =
0.30: —
0204+ —
0.10 /41T A8
0.00-44 :
0 5 10 15 20 25 30

time / minute

According to the graph, how do you know that the reaction is reversible ?

T\'\l W L%"\@W 7‘% \\Meg c\r\ eVV\Tm\ § |
\owatns v L\Ad"\jlz/t\ S s yormd 6? WY
&\)\Q\ &D W d\"’T ’h 20\ . (1 mark)

Calculate the equilibrium constant K, for the reaction at the temperature of the experiment.

ZYW = 576({)7 ¥ Z [j)

e = Doy [Z ) eqm
YY[‘))\zeqw\
SRL'B 2
) (=)
2

> b

\t

(3 marks)
Comment on the following statement :
‘The rate of the forward reaction is zero at the 25" minute after the start of the reaction.’
o e T Vg@z ?{L Fomad  afom 9\\\J\<\\5
st ‘o% badklard ot omd  SRM A &UMWTL eqiliiw

A a -*\,\ - .b - ) 7)9),0 '
sy AT windls aud e uey exw\ o e

Answers written in the margins will not be marked.
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*14. Using Na,O, Al,0; and SO, as examples, illustrate the acid-base behaviour of the oxides of the third

period elements with the aid of relevant reactions.
(6 marks)

N@LO W ¢ daliw ?\rv];ev'f‘] wd Wil ety J\ﬂ/]
v
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Sl .

Ny ¥ ﬁw = B30
S0 t2Meey = NS0 20

A\)O s o &\M?\nﬁ%\/\‘c ?WPMM avd Il i
with B aad gwd alkelis
MNa0s $48c 2 28l 2H50
30 5 Ab 0s <o o 2No AWy

END OF SECTION B
END OF PAPER

Answers written in the margins will not be marked.
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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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