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This section consists of two parts. There are 24 questions in PART I and 12 questions in PART I
Choose the best answer for each question.

Candidates may refer to the Periodic Table printed on page 20 of Question-Answer Book B.

PART I
1. A flame test conducted for a sample gives a brick-red flame. The sample may contain
A, chalk.
B. quartz, "
C. graphite. L
D. rock salt.
2 Which of the following is the electron diagram (only electrons in the outermost shells are shown) of '
lithium sulphide ?
A Lis§s L
B.  [LiI*[Ss
c. Lt R
D. (L3 B8 [oe]”
3 Consider the following information concerning metal Y :
n Y reacts vigorously with water.
) Y forms an oxide with chemical formula Y,0.

3) An atom of Y has five occupied electron shells.

Y may be

A, silver (Ag).

B. caesium (Cs).

(8] strontium (Sr).

D. rubidium (Rb).

4. Consider the following experimental set-up :
hydrogen gas
moist glass wool water

heat occasionally  heat strongly

Which of the following would NOT be X ?

A, iron

B. zinc

C. copper

D. magnesium
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5 Tin plating is used to prevent iron cans from rusting because

A. tin provides sacrificial protection to iron.
B. tin layer prevents iron from exposure to air.
G, tin is higher than iron in the metal reactivity series.
D. tin and iron form an alloy which does not corrode.
6. The pH of a sample of sulphuric acid is 2.6. 100 ¢m’ of this sample is mixed with 100 cm® of water.

What is the pH of the resulting mixture ?

A. 5.8
B. 29
C. 2.6
D. 1.3
7. Consider the following experimental set-up :

water

mixture of zinc powder and

A colourless gas is given out when water is dropped to the mixture. Which of the following statements is

correct ?
A. Oxalic acid ionises in water to give hydrogen ions.
B. Zinc ionises in water to give zinc ions.
C. Water reacts with oxalic acid to give the colourless gas.
D. Water reacts with zinc to give the colourless gas.
8. Which of the following pairs of substances, when mixed together, can be used to prepare copper(IT)

sulphate crystals ?

A. CuO(s) and H,SO4(aq)
B CuO(s) and MgSO4(aq)
C. Cu(s) and H,SO4(aq)
D Cu(s) and MgSOy(aq)

9. 1 mol of a hydrocarbon requires 9 mol of oxygen for complete combustion. Which of the following may
be this hydrocarbon ?
A. Cels
B.  CeHy
C, CeHiz
D CeHig
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10. Which of the following CANNOT be converted into substances that are less harmful when passed through
a catalytic converter ?

A. nitrogen oxides
B. sulphur dioxide
& carbon monoxide
D, unbummt hydrocarbons
1. In which of the following compounds does nitrogen have the highest oxidation number ?
A, NF;
B. N,H,
C. NaNH,
D. HONH,
12. The diagram below shows the set-up used in an electroplating experiment involving four iron rods :
CuS0,(aq) —— MgS0,(aq)

Rod 1 Rod II RodIII RodIV

On which of the following iron rods would a metal be plated ?

A, Rod I
B. Rod I
C. Rod ITI
D. Rod IV
13. Gas X is bubbled steadily into solution Y as shown in the diagram below :

gas X —>

solution Y

In which of the following combinations would NOT have a visible change in solution Y ?

gas X solution ¥
A Cly(g) Kl(aq)
B. Oa(2) FeSO4(aq)
C. CO4(2) acidified KMnOq(aq)
D. S0,(g) acidified Na;Cr,04(aq)
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14, Which of the following is NOT a redox reaction ?

A. 2AgBr(s) — 2Ag(s) + Bry(g)
B. SO4(g) + 2H,8(g) — 3S(s) + 2H,O(1)
C: 2KClOs(s) = 2KCl(s) +304(g)
D. Ca(HCO;),(aq) — CaCOs(s) + H,O(1) + CO4(g)
15. The following equation shows the reaction when a secondary cell is discharging :

2NIO(OH)(s) + Cd(s) + 2H;0(1) — 2Ni(OH)y(s) + Cd(OH)y(s)

Which of the following half equations shows the change at the negative electrode when the cell is being
recharged ?

Cd(s) + 20H (aq) —» Cd(OH)(s) + 26
CA(OH),(s) + 2¢” — Cd(s) + 20H (aq)
Ni(OH)y(s) + OH(aq) — NiO(OH)(s) + H,0(l) + ¢~
NiO(OH)(s) + H,O(l) + &~ —> Ni(OH),(s) + OH™(aq)

cSow>

16. Which of the following compounds has the highest boiling point ?

A. HF

B. HCI

C. PH;

D. H,Se

I7. Which of the following statements concerning petroleum is / are correct ?

(n It is a source of aliphatic hydrocarbons.
2) It can be separated into liquids of different viscosity by a separating funnel.
(3) It is a fossil fuel derived from ancient marine organisms.

A. (1) only

B. (2) only

e. (1) and (3) only

D (2) and (3) only
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18. Which of the following statements concerning vinegar is / are correct ?

(1) The process of forming hydrogen ions in vinegar is reversible.
2) Neutralisation occurs when sugar is added to vinegar.
(3) The pH of vinegar used in kitchen is around 1.

A. (1) only
B. (2) only
G (1) and (3) only
D (2) and (3) only
19. The hazard warning label below is displayed on a bottle containing chemical Z :

Which of the following chemicals may Z be ?

(1) sodium
2) trichloromethane
(3) concentrated aqueous ammonia
A. (1) only
B. (2) only
Ci (1) and (3) only
D. (2) and (3) only

20. Pb is an element in Group IV of the Periodic Table and can form Pb** jon. Which of the following
statements are correct ?

(¢)) The change from Pb?* jon to Pb atom is a reduction,
2y Both Pb atom and Pb** jon have the same number of protons.
3) Both Pb atom and Pb** ion have the same number of occupied electron shells.

A. (1) and (2) only
B (1) and (3) only
C. (2) and (3) only
D (1), (2) and (3)
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21. Which of the following molecules have a similar shape ?

() BCly
(2) NH;
3) PF;
A, (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D.  (1),(2)and(3)
22, Which of the following processes are exothermic ?
(1) placing calcium oxide in water
@) placing a zinc strip in a copper(II) sulphate solution

3) passing hydrogen chloride gas into a sodium hydroxide solution

A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D (1), (2) and (3)

Directions : Each question below (Questions 23 and 24) consists of two separate statements. Decide
whether each of the two statements is true or false; if both are true, then decide whether or not
the second statement is a correct explanation of the first statement. Then select one option

from A to D according to the following table :

The 1st statement is false but the 2nd statement is true.
Both statements are false.

Do w>|

Both statements are true and the 2nd statement is a correct explanation of the st statement.
Both statements are true but the 2nd statement is NOT a correct explanation of the 1st statement.

1st statement

23. During anodisation, the aluminium oxide on the
surface of aluminium is reduced to metal.

24, The standard enthalpy change of formation of a
compound must be a negative value.

2016-DSE-CHEM 1A-7 7

2nd statement

The corrosion resistance of aluminium can be
enhanced by anodisation.

Under standard conditions, a compound must
be energetically more stable than its constituent

elements.
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PART II

25 In an experiment, 0.03 mol of Mg(s) is allowed to react with 20.0 cm’ of 1.0 M HCl(ag). Which of the
following graphs best represents the results of the experiment ?

A. B.
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26. The following reaction has attained equilibrium in a fixed volume container :

CO(g) + HO(g) = COy(g) + Hy(g)  AH=-41.1kJ mol™

Which of the following is correct if the temperature of the system is increased ?

A. The pressure of the system remains unchanged.

B. Both the rates of forward and backward reaction increase.

C. The equilibrium constant of the reaction remains unchanged.

D. The respective yields of CO,(g) and Hy(g) increase to the same extent.
27. Consider the following equilibrium system :

Br(aq) + H,0(l) = HOBr(aq) + H'(aq) + Br(aq)
Which of the following can turn the colour of the system paler ?

passing HCI(g) into the system
passing HBr(g) into the system
adding NaBr(s) to the system
adding NaOH(s) to the system

oQowp
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28.

29,

30.

3L

Which of the following statements concerning but-1-ene and butan-1-ol is INCORRECT ?

A. Both of them can decolourise acidified KMnO4(aq).

B. Butan-1-ol can react with PBry(1) while but-1-ene cannot.

C. Both of them can react with H,(g) in the presence of platinum.

D. But-1-ene can be obtained from heating butan-1-ol with Al,Os(s).

The molecular formula of compound X is CjH,O,. It has two —COOH groups. How many isomers
may X have ?

oowp
N W A

Which of the following trends involving Na, Mg and Al is INCORRECT ?

Melting point of metal : Al>Mg>Na
Electronegativity of metal : Al>Mg>1Na
Metal reactivity with water: ~ Na> Mg > Al
Base strength of metal oxide :  Al;O3; > MgO > Na,O

caowyx

Which of the following statements concerning nylon-6,6 is / are correct 7

(1) It can be used to make ropes.
(2) The polymerisation in forming it is a hydrolysis process.
£
(3) Its repeating unit is —{—N(CHz)sNﬁ(CHz)GC+ "
A ()only -
B. (2) only
C. (1) and (3) only
D, (2) and (3) only
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32. Aspartame is an artificial sweetener. The structure of it is shown below :

0 OCH,

TZ

OH NH, o
Which of the following statements concerning an aspartame molecule is / are correct ?
€))] It has two ester groups.

) It has two chiral centres.
3) It has two amide groups.

A, (1) only
B. (2) only
C. (1) and (3) only
D (2) and (3) only
33 Which of the following statements are correct ?

(H Magnesium oxide dissolves faster in I M HCl(aq) than in 1 M CH;CO,H(aq).
2) Powdered marble dissolves faster in 1 M HCI{aq) than granular marble does.
3) H,0;(aq) decomposes faster in the presence of MnO,(s) than without MnO,(s).

A. (1) and (2) only
B. (1) and (3) only
C: (2) and (3) only
D (1), (2) and (3)

34, Consider the following reaction :
Bry(aq) + HCOOH(aq) — CO,(g) + 2HBr(aq)
Which of the following can be measured in order to follow the progress of the reaction ?
(1)  the volume of gas formed

2) the turbidity of the reaction mixture
3) the colour intensity of the reaction mixture

A, (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), 2) and (3)
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35. Soap can

(O be made from fats,
2) emulsify oily particles.
3) increase the surface tension of water.

Which of the following combinations is correct ?

A. (1) and (2) only
B (1) and (3) only
E. (2) and (3) only
D (1), (2) and (3)

Directions : Question 36 consists of two separate statements. Decide whether each of the two statements
is true or false; if both are true, then decide whether or not the second statement is a correct
explanation of the first statement. Then select one option from A to D according to the

following table :
A. Both statements are true and the 2nd statement is a correct explanation of the 1st statement.
B. Both statements are true but the 2nd statement is NOT a correct explanation of the 1st statement,
C. The 1st statement is false but the 2nd statement is true.
D. Both statements are false.

1st statement 2nd statement
36. P,Oy(s) can react with NaOH(aq). P4Oyo(s) is an acidic oxide.
END OF SECTION A
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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.

L Refer to the following information of phosphorus (P) and chlorine (Cl).
P cl
Atomic number 15 17
Relative atomic mass 31.0 355
(a) State the electronic arrangement of a phosphorus atom.
(1 mark)
(b) All chlorine atoms have the same atomic number. Explain why some chlorine atoms have |
different mass numbers,
(1 mark)
- (e) A compound of phosphorus and chlorine has a relative molecular mass smaller than 250, It
contains 22.6% of phosphorus by mass.
(i) Deduce the molecular formula of the compound.
(i) Draw the electron diagram for the compound, showing electrons in the outermost shells
only,
(3 marks)

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

Please stick the barcode Iabél here.

2

The set-up of an experiment for studying the movement of ions is shown below.,

|

i
S\ K;Fe(CN)g(aq) [component of rust indicator

consisting of K*(aq) and Fe(CN)¢(aq)]

FeSO4(aq)

filter paper soaked with K;SO,(aq)

(a) Explain why the filter paper is soaked with K;S04(aq) instead of water.

o
2
g
E
(1 mark) -jé
2
(b) State the colour of FeSO,(aq). =
g
E
(1 mark) -fé
8
(c) Explain what would be observed around the middle of the filter paper when the circuit is closed 5
for a period of time. E
5
=
5
(2 marks)
(d) The experiment is repeated, but the two poles of the cell have been reversed at the very beginning.

Explain what would be observed around the middle of the filter paper when the circuit is closed
for a period of time.

(2 marks)

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

3 The diagram below shows an experimental set-up in which the glass wool soaked with octane is heated
occasionally and the broken unglazed porcelain is heated strongly. Some gases are collected in the test
tube over water.

broken unglazed porcelain

bglinitube delivery tube
l gases
glass wool soaked test tube
with octane
heat occasionally heat strongly " water

(a) Name the type of reaction that occurs in the boiling tube. Suggest one importance of this type of
reaction in industry.

(2 marks)
(b) Explain why, instead of a large piece of unglazed porcelain, broken unglazed porcelain is used in
this experiment.
(1 mark)
(c) Suppose that during the experiment, octane changes to ethane gas and propene gas only and they
can be collected in the test tube.
(i) Write the balanced equation for the reaction of changing octane to ethane and propene.

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

Please stick the barcode label here.

3. (c) (ii) The gases collected in the test tube are shaken thoroughly with a few drops of
Bry(in CH;CCl;) solution.

(1) State the expected observation.

2) Draw the structure of the product formed from the reaction between propene
and Br,.

(3 marks)

(d) When no more gas can be collected, what should be done to end the experiment for safety
consideration ? Explain your answer.

Answers written in the margins will not be marked.

(2 marks)

Answers written in the margins will not be marked.

2016-DSE-CHEM 1B-5 5 | Goontothe next page>



Answers written in the margins will not be marked.

4. Consider the molecules CO,, CS, and CH,Br,.
(a) For each of the following molecules, draw its three-dimensional structure.

® CS,

(ii) CH;Br,

(b) Identify, with explanation, the polar bond(s) in CH,Br,.

(c) Suggest why, under room temperature and pressure, CO, is a gas but CS, is a liquid.

(2 marks)

(2 marks)

(2 marks)

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

Please stick the barcode label here.

5.

Polymer B shown below can be used as water absorbing material in diapers. It can be formed from the

polymerisation of compound A.

O OH

polymer B

(a) Draw the structure of compound A and state its systematic name.

(2 marks)
(b) State the type of polymerisation for the formation of B from A.
(1 mark)
(c) Suggest why the relative molecular mass of B is expressed using a range of values instead of a
single fixed value.
(1 mark)

(d) It is known that the reaction of polymer B with NaOH(aq) forms polymer C which can absorb

water better. Draw the structure of C,

(1 mark)

Answers written in the margins will not be marked.

2016-DSE-CHEM 1B-7 7

| Goontoﬂ‘zenenpage>

Answers written in the margins will not be marked.




Answers written in the margins will not be marked.

6. Citric acid is a tribasic acid found in lemon. It is a white solid and soluble in water.

(a) In the structure of citric acid shown below, circle ALL ionisable hydrogen atom(s) making it a
tribasic acid.

(1 mark)
(b) A solid sample contained citric acid and other soluble inert substances. 1.65 g of the sample was |
dissolved in deionised water and diluted to 250.0 cm® in apparatus X. After that, 25.00 cm’ of the
diluted solution was withdrawn and titrated with 0.123 M NaOH(aq) using phenolphthalein as an
indicator. 18.45 cm® of the NaOH(aq) was required to reach the end point.
(Molar mass of citric acid = 192.0 g)

(i) What is apparatus X 7

(ii) Calculate the percentage by mass of citric acid in the solid sample.

(4 marks)

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

Please stick the barcode label here.

6. (c) A few drops of lemon juice are added to sodium hydrogencarbonate powder.
(1) State the expected observation.
(ii) Write the ionic equation for the reaction involved.

(2 marks)

Answers written in the margins will not be marked.

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

T The enthalpy change of formation of MgCO;s(s) can be obtained using an indirect method. Firstly, the
enthalpy change for the reaction of MgCOs(s) with H28O4(aq), and that of Mg(s) with H,SO4(aq) are
respectively determined experimentally. After that, the enthalpy change of formation of MgCOs(s) can be
obtained through calculation with given enthalpy changes of formation of CO,(g) and HyO(l).

(a) According to definition, under which condition could the ‘heat change’ of a reaction be regarded
as the ‘enthalpy change’ ?

(1 mark)

(b) Explain why, instead ‘of a direct method, an indirect method is used to obtain the enthalpy change
of formation of MgCO;(s).

(1 mark)

(c) In order to determine experimentally the enthalpy change for the reaction of MgCOs(s) with
H,S04(aq), an accurate mass of MgCOs(s) was firstly allowed to react with excess H;SOy(aq) in a
polystyrene foam cup. The maximum rise in temperature of the mixture was then found. After
calculation, the enthalpy change for the reaction can be obtained.

Q) Suggest one possible error for the above experimental procedure,

(ii) Explain whether the enthalpy change for the reaction of CaCOs(s) with H,SOq(ag) can
be obtained using a similar experimental procedure.

(2 marks)

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

7. (d) Using the information given below, calculate the standard enthalpy change of formation of

MgCOx(s).
Standard enthalpy change for the reaction of MgCO;(s) with HySO4(aq) = -50 kJ mol™
Standard enthalpy change for the reaction of Mg(s) with H,8O4(aq) = —467 kJ mol™
Standard enthalpy change of formation of CO,(g) = -394 kJ mol™
Standard enthalpy change of formation of H,0(l) = 286 kJ mol™
(3 marks)

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

8. Consider the experimental set-up shown below :

light bulb

carbon electrode X carbon electrode Y

SrBry(s)
heat
(a) In the above experiment, the bulb lights up when the SrBr;(s) becomes molten.
{Atomic number of Sr = 38)
) State the observation at carbon electrode X,
(ii) Write a half equation for the change that occurs at carbon electrode Y.
(2 marks)
(b) Explain why the experiment should be performed in a fume cupboard.
(1 mark)
(c) Zinc-carbon cells are used in the above experiment. The equation below shows the reaction that
occurs in the zinc-carbon cells when the bulb lights up.
2MnOy(s) + 2NH,Cl(aq) + Zn(s) — Mn,04(s) + 2NHz(aq) + H,O(I) + ZnCly(aq)
(i) Deduce, in terms of change in oxidation ﬁumber, the oxidising agent in a zinc-carbon
cell.
(ii) Write a half equation for the change that occurs at the cathode in a zinc-carbon cell.
(3 marks)

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

*9.

Three unlabelled reagent bottles each contains one of the white solids listed below :
ZnSO, MgSO, MgSQ,+ TH,O

Qutline how you would carry out tests to distinguish these three solids.

(6 marks)

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

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

10. In an experiment, 2.0 mol of SO,(g) and 2.0 mol of O,(g) are allowed to react in a closed container
maintained at 950 K. The chemical equation for the reaction is shown below :

250,(g) + Ox(g) == 2504(g) AH = -198 kJ mol™
When the reaction attains dynamic equilibrium, 1.8 mol of SO;(g) is obtained.

(a) What is meant by the term ‘dynamic equilibrium’ ?

(1 mark)

(b) At 950 K, the equilibrium constant K, for the above reaction is 878 dm® mol™. Calculate the
volume of the container.

(3 marks)

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

10. (© If the above equilibrium mixture is subjected to each of the following changes, will the number of
moles of SO;(g) obtained increase, decrease or remain unchanged ? Explain your answer in each
case.

() increasing the temperature

(i1) adding a suitable catalyst

(2 marks)

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

1.

Under certain conditions, a pink compound X reacts with NaOH(aq) to give a colourless product. Three
trials of an experiment were conducted to study the kinetics of the reaction. Firstly, three NaOH(aq)
solutions were prepared by mixing different volumes of 2.0 M NaOH(aq) and H,O(1) at 25°C. After that,
one drop of X was added to each of them and the time needed for the pink colour to disappear was
recorded. The relevant data is shown below :

Volume of Volume of Time needed for the
2.0 M NaOH(aq) used / cm® H,O(1) used / cm’ pink colour to disappear / s
Trial 1 5.0 0 61
Trial 2 4.0 1.0 76
Trial 3 3.0 2.0 101
(a) Why is it necessary to make the total volume of the reaction mixtures the same for the trials ?
(1 mark)

(b)  Given that at 25°C, [H'(aq)] [OH(aq)] = 1.0 x 107 mol® dm™, calculate the pH of the
NaOH(aq) solution prepared in Trial 2.

(3 marks)

(c) Based on the information provided, deduce one factor which affects the rate of this reaction.

(2 marks)

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

i1 (d) Detection of colour change using naked eye is not accurate enough. Suggest an instrumental
method that can be used to more accurately detect the colour change.

(1 mark)

12. 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.

OH

NH, 0 0
—igl

(3 marks)

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

13. The structure of acetophenone is shown below :

Heating a mixture of acetophenone and NaBH, in methanol solvent under reflux can give two isomeric
compounds P and Q. P and Q have the same melting point and same solubility in methanol.

()

®

©

(d)

(e)

Draw a labelled diagram of the set-up for heating the mixture under reflux.

(2 marks)

Suggest another reagent that can also react with acetophenone in a suitable solvent to give P and

Q.

(1 mark)
What kind of isomers are P and Q ?
(1 mark)
State one different physical property between P and Q.
(1 mark)
Suggest a chemical test to show how acetophenone and P can be distinguished.
(2 marks)

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

*14,

Arrange sodium, aluminium, silicon and sulphur in decreasing order of electrical conductivity at room

conditions, and explain your answer in terms of bonding and structure.

(5 marks)

END OF SECTION B

END OF PAPER

Answers written in the margins will not be marked.
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