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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. Neon occurs naturally in three isotopes with the abundance of each isotope shown in the table below :
Isotope Abundance (%)
*Ne 90.48
*'Ne 0.27
*Ne 9.25
(a) What is meant by the term ‘isotope’ ?
(1 mark)
®) Calculate the relative atomic mass of neon.
(2 marks)
©) Give one daily application of neon.
(1 mark)
(d) Explain why the boiling point of neon is lower than that of oxygen.

(2 marks)

Answers written in the margins will not be marked.
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2. Poly(ethenyl ethanoate) is a polymer. Its monomer is ethenyl ethanoate with the structure shown below :
H H
\C“‘“C/ O
/ \ 4
H O'—-C\
CHj3
(a) Ethene is the raw material used in making ethenyl ethanoate. Ethene can be produced from

hydrocarbons of higher molecular mass by an important industrial process.

6] Name this industrial process.

(i) Explain why this process is important.

(2 marks)

(b) Draw the structure of poly(ethenyl ethanoate).

(1 mark)
(¢ Ethyl ethanoate is an organic solvent.
@) Draw the structure of ethyl ethanoate.
(i) Suggest a chemical test to show how to distinguish between ethenyl ethanoate and ethyl
ethanoate.
(3 marks)

Answers written in the margins will not be marked.
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3. Consider the information concerning the lemon cells shown in the diagrams below :

multimeter multimeter

copper strip ————% metal X strip copper strip — metal Y strip

-
.

lemon

Cell 1

Cell 2

(a) What is the function of the lemons in these cells ?

(1 mark)
(b) By completing the table below, arrange metal X, metal Y and copper in increasing order of
reducing power.
Reducing power increasing
(1 mark)
© For Cell 1, write the half equation for the change that occurs at :
@) metal X strip (X is a group Il metal), and
(i1) copper strip.
(2 marks)
(d) For Cell 2, would the metal Y strip be the positive electrode if the copper strip is replaced with a
silver strip ? Explain your answer.
(1 mark)

Answers written in the margins will not be marked.
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4, With the aid of a diagram, explain the formation of hydrogen bonding in hydrogen fluoride.

Answers written in the margins will not be marked.

(3 marks)

Answers written in the margins will not be marked.
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In order to prepare 50 dm’ of 0.1 M CuSO4(aq), an inexperienced electroplating worker added the required
exact amount of CuSO,-5H,0(s) to water in a plastic container. He then stirred the mixture with an iron
rod until the CuSO, - SH,O(s) dissolved completely. Finally, he sent a sample of the solution to the Quality
Control Laboratory for analysis, but found that the concentration of CuSO4(aq) was lower than 0.1 M,

@

(b)

©

With the aid of a chemical equation, explain why the concentration of the CuSQO,(aq) prepared
was lower than 0.1 M.

(2 marks)
The worker used the prepared CuSOy(aq) to coat a layer of copper on a metallic object by
electrolysis. He used an unreasonably high voltage, and found that some bubbles were formed on
the object and the copper layer easily flaked off.

@ Explain why copper can be coated on the metallic object by electrolysis.

(i1) Suggest what the bubbles were, and explain why the copper layer easily flaked off.

(3 marks)

Draw a labelled diagram of the experimental set-up used in a laboratory for coating a layer of
copper on a metallic object by electrolysis.

(3 marks)

Answers written in the margins will not be marked.
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*6. Outline the steps in preparing solid lead(Il) sulphate from solid lead(Il) nitrate. You have to state the
additional chemical reagents that are required, but need NOT mention the apparatus involved.
(4 marks)

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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7. A fertiliser only contains ammonium nitrate (NH4NOs) and potassium chloride (KCI). An experiment was
performed to determine the percentage by mass of NH,NO; in this fertiliser. The set-up used is shown
below :

50.0 cm’® of 8 M KOH(aq)

NS

water

3.150 g of fertiliser

inverted funnel

25— HCl(aq)

The KOH(aq) was added slowly to the fertiliser and the mixture formed was heated gently. The ammonia
liberated from the reaction between NH,NO; and KOH was first cooled in a condenser, and then passed
through an inverted funnel to a solution containing 0.0485 mol of HC1. The solution was finally made up
to 100.00 cm® and labelled ‘S’

(a) Write an ionic equation for the reaction between NH;NO; and KOH.

(1 mark)
(b) Suggest the potential hazard of one of the chemicals used.
(1 mark)
(c) Given that ammonia is very soluble in water, state the advantage of using an inverted funnel.
(1 mark)

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

(©)

25.00 cm® of ‘S’ was transferred to a conical flask, and then titrated with 0.100M NaOH(aq)
using methyl orange as an indicator. 41.00 cm’® of the NaOH(aq) was required to reach the end
point.

) Name the apparatus that should be used to transfer 25.00 cm® of S’.

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

(iii) Calculate the percentage by mass of NH;NO; in this fertiliser.
(Molar mass of NH,NO; = 80.0 g)

Answers written in the margins will not be marked.

(5 marks)

Suggest a test to show the presence of a potassium-containing compound in the fertiliser.

(1 mark)

Answers written in the margins will not be marked.
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8. Potassium hydrogencarbonate (KHCO;) can be used to bake bread. Upon heating, KHCO; decomposes
into K,CO3, H,O and CO,.

(a) Explain the purpose of using KHCO; in bread baking.

(1 mark)
® Write the chemical equation for the decomposition of KHCO; upon heating.
(1 mark)
() The enthalpy change of decomposition of KHCO;(s) can be determined indirectly from the
enthalpy changes of the following two reactions :
KHCOs(s) + HCl(aq) — KCl(aq) + H,O(l) + COx(g)  -----=nn Reaction (1)
K,CO5(s) + 2HCl(aq) — 2KCl(aq) + H,O(1) + COx(g)  -=----- Reaction (2)

In an experiment to determine the enthalpy change of Reaction (1), 3.39 g of KHCOs(s) was
added to excess HCl(aq) in an expanded polystyrene cup. The experimental data obtained are
shown below :

Initial temperature of the reacting solution: 25.8°C
Final temperature of the reacting solution: 202°C
Mass of the resulting solution: 275¢g
Specific heat capacity of the contents: 437" K!
Molar mass of KHCO;: 100.1 g
6] Assuming that the heat capacity of the cup used is negligible, calculate the enthalpy

change of Reaction (1) from the above data.

Answers written in the margins will not be marked.
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8. {©) (i) In another experiment performed under the same conditions, the enthalpy change of

Reaction (2) was found to be —49.1 kJ mol™".

Calculate the enthalpy change of

decomposition of KHCO,(s) under the experimental conditions.

(4 marks)
(d) According to the literature, the standard enthalpy changes of formation of K,COs(s), KHCO4(s),
COx(g) and H,O(l) are as follows :
Compound AH , 303/ kI mol™
K,CO4(s) ~1146
KHCO;4(s) -959
COxg) -394
H,0() -286
@) Using the given information, calculate the standard enthalpy change of decomposition of
KHCOs(s).
(ii) Suggest why the answers obtained from (c)(ii) and (d)(i) are different.

(2 marks)

Answers written in the margins will not be marked.
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9. The diagram below shows an experimental set-up for investigating the factors affecting rusting.

iron nail A

iron nail B wrapped with magnesium ribbon

gel containing NaCl(ag),
KsFe(CN)g(aq) and
phenolphthalein

iron nail C sealed with grease

(a) What would be observed if an iron nail in the above set-up rusts ?

(1 mark)

(b) Suggest which of the iron nails in the above set-up would NOT rust during the experiment.
Explain your answer.

(3 marks)

10. Suggest THREE measures for reducing the emission of air pollutants upon using fossil fuels.

(3 marks)

Answers written in the margins will not be marked.
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PART I
Answer ALL questions. Write your answers in the spaces provided.

11. In an experiment, 50 cm® of 2.0 M HCl(aq) was added to a conical flask containing 2.0 g of zinc powder.
The curve in the graph below shows the volume, measured at room temperature and pressure, of the
hydrogen gas liberated in the first few minutes of the experiment. The dotted line in the graph is the
tangent to the curve at the start of the reaction.
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(a) The “initial rate’ of a reaction is defined as the instantaneous rate at the start of the reaction. With

reference to the graph above, calculate the initial rate of the reaction with respect to the volume
of hydrogen gas liberated.

(1 mark)
(b) Explain qualitatively the effect on the initial rate of the reaction of replacing the 2.0 M HCl(aq)
(1 mark)
©) Upon completion of the reaction, all the zinc powder was used up. Calculate the theoretical
volume of hydrogen gas liberated, measured at room temperature and pressure.
(Molar volume of gas at room temperature and pressure = 24 dm®;
Relative atomic mass: Zn = 65.4)
(3 marks)

Answers written in the margins will not be marked.
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12. Cinnamon, which can be used as a flavouring, contains cinnamaldehyde (CoHsO). The structure of
cinnamaldehyde is shown below :

CH=CHCHO
(a) Draw the trans-isomer for the above structure.
(1 mark)
(b) Explain why ethyl ethanoate is a better solvent than water for dissolving cinnamaldehyde.
(1 mark)
(c) In an experiment to extract cinnamaldehyde from cinnamon, a solution containing only ethyl

ethanoate and cinnamaldehyde is obtained after a series of steps. In order to separate these two
compounds, simple distillation can be carried out. Draw a diagram for the set-up involved, and
label the name of the distillate collected.

(Boiling points: cinnamaldehyde = 248 °C, ethyl ethanoate = 77 °C)

(2 marks)

Answers written in the margins will not be marked.

2012-DSE-CHEM 1B-14 14

Answers written in the margins will not be marked.




Answers written in the margins will not be marked.

12. (d) Outline a synthetic route, with no more than three Steps, to accomplish the following conversion.

For each step, give the reagent(s),

product.

CH=CHCHO

CH,CH,CO,H

reaction conditions (as appropriate) and structure of the organic

(2 marks)

Answers written in the margins will not be marked.
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13. Consider the reaction represented by the equation below :
Fe**(aq) + SCN™(aq) & Fe(SCN)*(aq)

In an experiment, 25.0 cm’ of 0.010 M Fe,(SO4);(aq) and 25.0 cm’® of 0.010 M KSCN(aq) were mixed ina
conical flask at room temperature, and equilibrium was attained.

(a) The concentration of Fe(SCN)**(aq) in the mixture was 0.0043 M when equilibrium was attained.
Calculate the equilibrium constant X, for the above reaction at room temperature.

(3 marks)

®) It is known that FePOy,(s) is insoluble in water. Suggest what would be the effect on the
equilibrium position if NazPO,(s) is added to the equilibrium mixture.

(1 mark)

Answers written in the margins will not be marked.

2012-DSE-CHEM 1B-16 16

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

14, The diagram below shows the conversion of an oil molecule X to a fat molecule Y.

o) 0
H2C°—-O——ICII~—C17H33 H2C-O-—tC"——C17H35

‘ 0] 0]
HC_O_—'!'——'CI‘]Hzg > HC—-O“-IC[,——CWH%

O 0]
H2C-O—g—~CI7H35 HZC‘—O——Q'—'C”H%

X Y

(a) 6] Given that all alkyl groups in both X and Y are straight chains, label the chiral carbon(s)

by using ‘% in the above diagram.

(ii) With reference to (i), explain whether a change in optical activity is involved in the
above conversion.

(2 marks)

*(b) One of the products in the alkaline hydrolysis of Y has a cleansing property. Explain the
cleansing property of this product.

(4 marks)

Answers written in the margins will not be marked.
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15. Use electron diagrams to illustrate, step by step, how CHj reacts with Br, under sunlight to form CH;Br.

(Show electrons in the outermost shells only.)

(3 marks)

Answers written in the margins will not be marked.
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16.

Consider the following oxides :

Nag O

(@

(b)

©

MgO A1203 SlOz P4OIO SOZ CbO

Which of the oxides listed above can conduct electricity in molten state ?

Explain why SiO, has the highest melting point among the covalent oxides listed above.

Write a chemical equation for the reaction between ALOs(s) and NaOH(aq).

END OF SECTION B

END OF PAPER

(1 mark)

(2 marks)

(1 mark)

Answers written in the margins will not be marked.
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