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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. The table below shows some information of three atoms :
Number of protons Number of electrons | Number of neutrons

Protium 1 1 0

Deuterium 1 1 1

Oxygen 8 8 8
(a) Explain why protium and deuterium are isotopes.

(1 mark)

(b) Deuterium can be represented by D. It reacts with oxygen as shown in the equation below :

2D2 + OZ - 2D20

Draw the electron diagram for a D,O molecule, showing ELECTRONS IN THE OUTERMOST
SHELLS only.

(1 mark)
(c) A small piece of sodium metal is placed into liquid D,O at room conditions.
@) State TWO expected observations.
(i) Write the chemical equation for the reaction involved.
(3 marks)

Answers written in the margins will not be marked.
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2. Sodium chloride crystal has a giant ionic structure.

(@)

(b)

The diagram below shows a part of the structure of sodium chloride crystal with some ions
missing.
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Complete the diagram by using @ as Na* ion and () as CI” fon.

(1 mark)

From an experiment, it was found that there are 4 Na* ions and 4 CI” ions in a cube of sodium

chloride crystal of volume 1.80 x 10722 ¢cm’.

(i) Express the total mass of 4 Na' ions and 4 CI” ions in terms of the Avogadro’s
constant L.
(Relative atomic masses : Na = 23.0, Cl = 35.5)

Answers written in the margins will not be marked.

(ii) Hence, calculate the Avogadro’s constant L, given that 1.00 cm® of sodium chloride
crystal weighs 2.17 g.

(3 marks)

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

3. An experiment was carried out as shown below :

balloon with
but-2-ene gas

after a period of time

L

orange organic solution

colourless solution

(a) @) Suggest what the orange organic solution may be.
(ii) With the help of a chemical equation, explain the colour change in the solution.
(3 marks)
(b) Another experiment was carried out as shown below :
balloon with
gas X
after a period of time
distilled water with
a few drops of pink solution
phenolphthalein
With the help of a chemical equation, suggest and explain what gas X may be.
(3 marks)

Answers written in the margins will not be marked.
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4. Solid potassium hydrogenphthalate can be used to prepare standard solutions. Its structure is shown
below :
COO'K"
COOH

(8~ Youare provided with 1.12 g of solid potassium hydrogenphthalate.

@) Describe briefly how a 250.0 cm® of standard solution containing 1.12 g of potassium
hydrogenphthalate can be prepared in a laboratory.

(ii) Calculate the molarity of the standard solution obtained in (i).
(Formula mass : potassium hydrogenphthalate = 204.1)

Answers written in the margins will not be marked.

(4 marks)

(b) At room conditions, the pH of a 0.060 M of potassium hydrogenphthalate solution is 3.30. Based
on this information and appropriate calculation, comment whether the —COOH group in
potassium hydrogenphthalate is completely ionised.

(2 marks)

Answers written in the margins will not be marked.

2019-DSE-CHEM 1B-5 5 [ Goontothe next page>
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5. The structure of a compound is shown below :
CH;
H;C—C—CH;
CH;

Reacting with a reagent under certain conditions, it can give two compounds with the same molecular
formula CsH,,Cl, but different structures.

(a) Suggest what the reagent is.
(1 mark)
(b) State the condition needed for the reaction to occur at room temperature.
(1 mark)
(c) Name the type of the reaction involved.
(1 mark)
(d) @) Draw the structure of ONE of these two compounds and give its systematic name.
(ii) Draw the structure of the other compound.
(iii) These two compounds are isomers. State the type of isomerism exhibited by them.
(4 marks)

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

(b)

6. Consider CH,Cl, and CCl,; molecules :

Draw the three-dimensional structure of a CH,Cl, molecule.

@

(i)

Explain why CH,Cl, is a polar molecule but CCl, is not.

Explain why CCl, has a higher boiling point than CH,Cl,.

(1 mark)

(3 marks)

Answers written in the margins will not be marked.
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7. (a) Consider the chemical cell as shown below :

®

(i)

(iii)

multimeter

5 1 (
copper electrode
— magnesium electrode
CuSOy(aq)
porous pot T MgSOu(aq)
— J

What is the function of the porous pot ?

Deduce whether the electrons flow through the external circuit from the magnesium
electrode to the copper electrode.

Write the half equation for the change that occurs at the cathode.

(3 marks)

Answers written in the margins will not be marked.
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7. (b) Consider another chemical cell as shown below :

(@)

(i)

(iii)

multimeter

%
B
H
copper electrode T
i — graphite electrode
§
CuSO4(aq) — 7
{ —— solution of Br,(aq) and KBr(aq)
porous pot ——1 | |
R Y

Write the half equation for the change that occurs at the graphite electrode.

State the expected observation at the copper electrode.

Would the multimeter reading become more negative, less negative or remain unchanged
if the solution of Bry(aq) and KBr(aq) is replaced by a solution of I,(aq) and Kl(aq),
while the other conditions remain unchanged ? Explain your answer.

(4 marks)

Answers written in the margins will not be marked.
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8. Several trials of an experiment were performed for determining the enthalpy change of neutralisation for a
reaction. For each trial, a total volume of 100.0 cm® of a solution was obtained from mixing specified
volumes of a HCl(aq) and 1.0 M NaOH(aq) as shown below in an expanded polystyrene cup. The HCl(aq)
and NaOH(aq) were kept at the same initial temperature before mixing.

Trial 1 2 3 4 5
Volume of the HCl(aq) used / cm’ 90 70 50 30 10
Volume of 1.0 M NaOH(aq) used / cm® 10 30 50 70 90

For each trial, the mixture was stirred and its maximum temperature reached was recorded. A graph of the
maximum temperature reached for each trial is shown below :

i ¥
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10 50 70 90
volume of 1.0 M NaOH(aq) used / cm®

(a) It is estimated from the graph that 58.0 cm® of NaOH(aq) (and 42.0 cm® of HCl(aq)) is required
for obtaining the possible maximum temperature reached in this experiment. Show how this
estimation can be done in the above graph.

(1 mark)

Answers written in the margins will not be marked.
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8. (b) @) Calculate the number of moles of NaOH(aq) reacted with HCl(aq) in (a). Hence, find
the concentration of the HCl(aq).
(ii) Given that the initial temperature of the mixture for each trial is 25.5°C, calculate the E
enthalpy change of neutralisation of the reaction, in kJ mol™. g
(Density of the mixture = 1.00 g cm™; i~
specific heat capacity of the mixture = 4.18 J g™ K™'; g
heat capacity of the expanded polystyrene cup : negligible) =
E
g
o
<
=
(0]
=
§=
g
E
=~
=
5
3
2
<
(4 marks)
(©) The one determined above is not the standard enthalpy change of neutralisation. What, then, is
meant by the term ‘standard enthalpy change of neutralisation” ?
(1 mark)
Answers written in the margins will not be marked.
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Iron cans used to store food products are commonly coated with a thin layer of tin.

(a)

(b)

The thin layer of tin prevents iron cans from corrosion.

@) Briefly describe the principle for this kind of corrosion prevention.
(ii) Explain whether these iron cans would corrode more readily once their surfaces are
damaged by scratching.

(iii) Suggest why galvanisation is not suitable to prevent corrosion in iron cans that are used
to store food products.

(3 marks)

There is an increasing trend for manufacturers to use cans made entirely of aluminium for storing
food products.

@) Explain why aluminium is more resistant to corrosion than iron, although it occupies a
higher position than iron in the reactivity series.

(ii) Name the process that increases the corrosion resistance of aluminium cans.

(iii) Other than corrosion resistance, suggest one advantage of using aluminium to make cans.

(3 marks)

Answers written in the margins will not be marked.
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*10. You are provided with common laboratory apparatus and the following chemicals :

iron powder zinc powder aqueous ammonia distilled water

Describe how zinc sulphate crystals can be obtained from a solid sample of zinc sulphate containing

copper(Il) sulphate as impurity. (Not all chemicals must be used.)

(5 marks)

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.

11. Two trials of an experiment were performed using the set-up below to study the reaction between nitric

acid and calcium carbonate. A gas was formed in the reaction.

cotton wool

' HNO;(aq)
CaCOs(s)

balance

The chemicals used are listed in the table below while other experimental conditions were the same.

Trial Mass of CaCOs(s) Volume of 3.0 M HNOs(aq) Volume of H,O(1)
added / g added / cm® added / cm®
3.0 10.0 20.0
2 3.0 20.0 ‘ 10.0
(a) Write the chemical equation for the reaction between nitric acid and calcium carbonate.
(1 mark)
(b) The graph below shows the variation of the mass measured with time for the two trials.
83.0 +=
on
b
5 825+
3
g
3
E bk
82.0 1

12 14
time / minute

Answers written in the margins will not be marked.
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11. (b) (1) Calculate the average rate of formation of the gas from the 2™ minute to the 12 minute

for Trial 2.

(ii) Explain ONE difference in the shape of the curves for Trial 1 and Trial 2.

(4 marks)

(c) Suggest how the effect of surface area of solid reactant on the rate of reaction can be studied using

the above set-up.

(1 mark)

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

Consider an equilibrium mixture of the following chemical reaction :

Fe’*(aq) + SCN(aq) = Fe(SCN)*(aq)
yellow  colourless deep red

(a) Write an expression for the equilibrium constant K, for the reaction.

(1 mark)

(b) At a certain temperature, the equilibrium constant K, for the reaction is 1.08 x 10°> dm® mol™.
The equilibrium mixture is prepared by mixing 20.0 cm® of 0.030 M Fe(NO;)s(aq) with 10.0 cm®
of 0.030 M KSCN(aq) in an acidic medium. Calculate the concentration of Fe(SCN)**(aq) in the

equilibrium mixture at that temperature.

(3 marks)
(c) It is known that the equilibrium constant X, increases when temperature increases. Suggest and
explain whether the enthalpy change of the reaction is positive, negative or zero.
(1 mark)
(d) When a little amount of Na,SOs(s) is added to the equilibrium mixture, the colour of the mixture
becomes paler. Explain this observation.
(2 marks)

Answers written in the margins will not be marked.
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13. (@) It was intended to prepare ethanoic acid from ethanol by the following set-up. However, the
distillate collected mainly contained another organic product X but not ethanoic acid.

ethanol +

acidified K,Cr,05(aq) distillate

iced water

@) What is X ?

(ii) Explain why the distillate collected mainly contained X but not ethanoic acid.
(2 marks)
(b) Ethanoic acid can be converted to an unsubstituted amide.
(i) Give the systematic name of this amide.
(ii) Suggest what reagent and condition are needed for this conversion.
(2 marks)
(c) The following shows the formation of a polymer from an amide :
Ili 0 II{ 0
N (0} )K/\/\/ N . )]\
(7= YT
H Y H
a portion of the polymer formed
@) Draw the repeating unit of the polymer formed.
(ii) There is a view which suggests that the above polymerisation does not involve

condensation. Give a reason to support this view.

(2 marks)

Answers written in the margins will not be marked.
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14.

The following graph shows an incomplete sketch of the variation in melting points of the elements in the

third period of the Periodic Table.

M
g
=]
a,
o0
g
D
g
T I T I
Na Mg Al Si
(a) Complete the sketch on the graph above.

(b) Explain why the melting point of Mg is higher than that of Na.

(c) Explain why the melting point of Si is higher than that of P.

(1 mark)

(1 mark)

(2 marks)

Answers written in the margins will not be marked.
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*1s, With reference to the structure of sodium lauryl sulphate (SLS) below, explain why it has cleansing
properties.

O\\S//O
H3C/\/\/\/\/\/\O/ \O- Na*

(5 marks)

END OF SECTION B
END OF PAPER

Answers written in the margins will not be marked.

2019-DSE-CHEM 1B-19 19

Answers written in the margins will not be marked.




(097) | (650 | 8sD) | s | @ | Gs [ W | W) | (v | G | e | 08¢z | (1g0) | ozee
k| ON PN iy sa D g w) wy ng dN n ed 4L
€01 201 101 001 66 86 L6 96 S6 76 €6 6 16 06 | *x
0°SLT | O€ELL | 6891 | €L9T | 6¥%91 | S291 | 68ST | €LSI | 0TSt | vost | (sv1) | Tovvl | 60vl | TOvI
n qx ury, 1q oH Aa qL PO ny wg wg PN 1d D
IL 0L 69 89 L9 99 $9 9 €9 79 19 09 65 85 |
@ | (199 | e | o) | (€20
qaq A oy eq iy
SO1 YOI | %68 88 L8
(zzo) | (012 | (602) | 060T | TLOZ | vv0T | 900C | 0°L61 | 1°S61 | TT6L | 061 | T981 | 6 €81 | 6081 | SSLI | 68El | SLEL | 6CEl
wy W od 19 ad IL SH ny d I SO e | M LA JH e eq sO
98 S8 ¥8 €8 78 18 08 6L 8L LL 9L SL vL €L TL | & 1S 96 SS
€1€l | 6921 | oLzl | 81ct | L8IT | 8¥IL | v2I1 | 6L01 | #901 | 6201 | 1101 (86) 6'S6 676 T16 | 688 9.8 S'68
X I 3L qs us uy pPD 3v pd Lt ny oL OJAI qaN 1z X 1S Qi
S €S 49 IS 0S 6V 8Y Ly 9% St 44 9% (44 Iy (1] 6¢ 8¢ LE
8°¢8 6'6L 0'6L 6vL 97L L'69 ¥'S9 $'€9 L'8S 6'8S 8'6¢ 6'vS 0'CS 60 6Ly | OSSP 1'0% 1'6€
) | ig e sV R 9] uz n) IN e} X | U D A IL IS €D .|
9¢ S¢ 143 €¢ TE £3 0¢ 6C 8¢ LT 9T ST 4 €T (4 1z 0T 61
00v Sse (K43 01¢ 1'8C 0'LT €ve | 0¢€T
1y D S d IS \4 SN eN
g1 LT 91 SI 1 €1 EE L H[FE ssew oruole sAnejel 4! I1
ToT | 06l 091 01 0'Zl 801 06 69
9N | o) N D q og 1|
01 6 8 L 9 S v €
oy | IIA IA A Al 111 01 11 I
H H
C P 4
0 \
L JIequnu oruioje
¥ JnOo¥O

EHE FTIIVLIDIAOTIAd

20

2019-DSE-CHEM 1B-20



