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FUKIEN SECONDARY SCHOOL
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Chemistry Paper 1
(2 hours 30 minutes)

Time : 8:30a.m.-11:00a.m. Class No. :

SECTION B : Question-Answer Book B

INSTRUCTIONS FOR SECTION B

1.

2.

Write your name, class and class number in the spaces provided on this page.
Refer to the general instructions on the cover of the Question Book for Section A.
This section consists of TWO parts.

Answer ALL questions in each part. Write your answers in the spaces provided in this
Question-Answer Book.

A Periodic Table is printed on the back of this Question-Answer Book. Atomic numbers and
relative atomic masses of elements can be obtained from the Periodic Table.

An asterisk (*) has been put next to the questions where one mark will be awarded for
effective communication.
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PART 1

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

1. The diagram below shows the structure of caesium chloride.
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(a) Draw the electron diagram for caesium chloride, showing ELECTRONS IN THE
OUTERMOST SHELLS only.

(1 mark)

(b) Given that the density of caesium chloride crystal is 3.99 g cm™ under room conditions.
Calculate the volume (in cm3) of one mole of caesium chloride crystals.

(Relative atomic masses: Cl = 35.5, Cs = 132.9)

(2 marks)

(c) How many chloride ions are surrounding one caesium ion?

(1 mark)

(d) Explain why caesium chloride is hard.

(1 mark)
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2. The following diagram shows a set-up for investigating the factors that influence rusting. The
set-up is allowed to stand under room conditions for two days.

iron nail A

iron nail B wrapped with

iron nail C coated a magnesium ribbon

with tin

gel with rust indicator and

%
henolphthalei
/// phenolphthalein

(a) Describe and explain what will be observed around iron nail A.

(4 marks)
(b) Explain why iron nail C does NOT rust.

(1 mark)

(c) For iron nail B, there are some white solids formed on the surface of magnesium ribbon.
Explain, with the aid of an ionic equation, such observation.

(3 marks)
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3. Consider the following reaction:
6OF2 + 4N2 + 02 —> 4NF3 + 4N02

(a) Identify the reducing agent in the above reaction. Explain briefly.

(1 mark)

(b) Select a molecule from the above equation which does NOT obey the octet rule.

(1 mark)

(c) (1) Draw the three-dimensional structure of a nitrogen trifluoride molecule.

(i1) State and explain whether nitrogen trifluoride molecules are polar.

(3 marks)
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4. The diagram below shows a Hofmann voltameter. It is used for measuring the volume of
gaseous products during electrolysis. In the following set-up, dilute potassium nitrate solution
with a few drops of universal indicator is electrolysed to give hydrogen and oxygen.

4L

hydrogen C (1 oxygen
3 L dilute potassium nitrate
3 t | solution with universal
indicator
graphite electrode A I graphite electrode B

(a) With reference to the Electrochemical Series, explain why hydrogen formed at electrode A.

(2 marks)
(b) After some time, 60 cm”® of hydrogen is collected above electrode A.

(i) Determine the theoretical volume of oxygen collected above electrode B at the same
time.

(ii)) However, the actual volume of oxygen collected is less than the theoretical one.
Suggest a reason for this.

(3 marks)
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4. (c) With the aid of a half equation, state and explain the colour change of the solution around
electrode A during the electrolysis.

(3 marks)
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5. To prepare ammonia gas, a solid mixture of ammonium chloride and calcium oxide is heated in
a boiling tube. An incomplete set-up for the experiment is shown below:

ammonium chloride
and calcium oxide

heat delivery tube

(a) Write a chemical equation for the reaction of ammonium chloride with calcium oxide.

(1 mark)
(b) Explain why the boiling tube is clamped in a slant position.

(1 mark)

(c) Add suitable drawing and label(s) to the diagram to show how ammonia can be collected.

(2 marks)
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5. (d) Ammonia reduces copper(Il) oxide to form copper, nitrogen and water vapour. In an
experiment, excess ammonia is allowed to react with 8.0 g of copper(Il) oxide.

(i) Write a chemical equation for the reaction involved.

(i) Calculate the theoretical mass of copper obtained.

(Relative atomic masses: O = 16.0, Cu = 63.5)

(3 marks)
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6. The following equation represents the hydration of anhydrous copper(Il) sulphate:
CuSO04(s) + SH20(1) — CuSOy4 » 5H>O(s)

(a) State the expected observation when a drop of water is added to anhydrous copper(Il)
sulphate.

(1 mark)

(b) The enthalpy change of hydration of anhydrous copper(Il) sulphate can be determined by
applying Hess’s Law.

(1) State the Hess’s Law.

(i) Given the following thermochemical equations:
CuSO4(s) — CuSO4(aq) AH, =-156 kJ mol ™
CuSOy * 5SH,0(s) — CuSOs(aq) + SH,O(1) AH, = +12 kJ mol™
Calculate the enthalpy change of hydration of anhydrous copper(Il) sulphate.

(3 marks)
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6. (c¢) A student performed an experiment to determine the enthalpy change of dissolution of
anhydrous copper(Il) sulphate (AH;). The student added 0.042 mol of anhydrous copper(1l)
sulphate to 50.0 cm® of distilled water in a beaker. The maximum temperature rise of the
solution was 9.0°C.

(1) State, with explanation, an improvement for the above experiment.

(i1) Calculate the enthalpy change of dissolution of anhydrous copper(Il) sulphate.

(Assume that the density and specific heat capacity of the solution were the same as
those of water, i.e. 1.0 g cmand 4.2 J K™ g_1 respectively.)

(3 marks)
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7. After an electroplating experiment, the electrolytic solution contains chromium(IIl) ions. To
determine the concentration of chromium(III) ions in the solution, 25.0 cm’ of 0.20 M aqueous
ammonia is added to 25.0 cm’ of the electrolytic solution to form insoluble chromium(III)
hydroxide. The resultant mixture is filtered and the precipitate is washed thoroughly with
distilled water. After that, the filtrate (containing the unreacted aqueous ammonia) is titrated
against 0.22 M hydrochloric acid. 16.50 cm’ of the acid is required to reach the end point.

(a) Suggest an apparatus that is used to add 25.0 cm® of 0.20 M aqueous ammonia to the
electrolytic solution.

(1 mark)
(b) What is the colour of chromium(III) hydroxide?

(1 mark)
(c) Based on the titration result, calculate

(1) the number of moles of unreacted aqueous ammonia in the filtrate, and
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7. (c) (ii) the concentration of chromium(III) ions in the electrolytic solution.

(3 marks)

(d) What assumption has been made for determining the concentration of chromium(III) ions
in the electrolytic solution?

(1 mark)
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8. Compound K is a saturated carbon compound. The structure of K is shown below:

O carbon

O hydrogen

(a) What is meant by the term ‘saturated” when describing carbon compounds?

(1 mark)
(b) Write the empirical formula of K.

(1 mark)
(c) Compound L has the same molecular formula as K.

(1) Write a possible structural formula of L.

(i1)) Which compound, K or L, has a higher boiling point? Explain your answer.

(3 marks)
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*9. Four unlabelled gas jars each contains one of the following colourless gases:
oxygen ethane ethene argon

Suggest some tests to distinguish the four gases.

(5 marks)
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PART II

10. Consider the following equilibrium:

2NOCl(g) = 2NO(g) + Clx(g)

In an experiment, 2.00 mol dm™ of NOCl(g) was introduced into a closed container and

allowed to reach equilibrium at a certain temperature. At equilibrium, 0.66 mol dm™ of NO(g)
was found in the reaction mixture.

(a) Calculate the equilibrium concentrations of NOCI(g) and Cl,(g) respectively.

(2 marks)

(b) Write the expression for the equilibrium constant for the reaction and calculate its value at
that temperature.

(2 marks)
(c) The following graph shows the equilibrium concentration of NO(g).

Concentration (mol dm_3)

The volume of the container is reduced at time #;. On the above graph, sketch the change
in concentration of NO(g) with time from time #; until a new equilibrium is reached.

(1 mark)
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11. Consider the oxides of elements from Na to Cl.

(a) Which oxide has a giant covalent structure?

(1 mark)

(b) Briefly describe the trend of acid-base nature of the oxides of elements from Na to CI.

(1 mark)

(c) (1) Name the oxide that shows the strongest basic properties.

(i1) State what would be observed when the oxide mentioned in (i) is added to red litmus
solution.

(3 marks)

(d) Write a chemical equation for the reaction occurred when phosphorus pentoxide is added
to distilled water.

(1 mark)
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12. In an experiment, a mixture of N-ethylethanamide and solution G is heated under reflux.
Ethanoic acid is one of the products of the reaction. The set-up for the experiment is shown
below:

|_____» water out

reflux condenser

. /‘\
water in —¥

N-ethylethanamide
and solution G

anti-bumping

granule water bath

heat

(a) Write the structural formula of N-ethylethanamide.

(1 mark)
(b) Suggest what solution G is.

(1 mark)

(c) What is the function of reflux condenser in the set-up?

(1 mark)
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12. (d) Ethanoic acid can be separated from the reaction mixture by distillation. Draw a labelled
diagram of the set-up for distilling the reaction mixture.

(2 marks)

(e) Besides ethanoic acid, name another product formed in the reaction.

(1 mark)
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13. The structure of compound P is shown below:

o
Orlboo

I

H CH,

P reacts with concentrated sulphuric acid at high temperatures to form two isomeric compounds
Q and R. Q is the cis-isomer while R is the trans-isomer.

(a) Inthe above diagram, label the chiral carbon(s) of the compound by using an asterisk ‘*’.

(1 mark)
(b) Name the type of reaction between P and concentrated sulphuric acid.
(1 mark)
(c) Draw the structures of Q and R respectively.
(2 marks)

(d) Q undergoes addition polymerization to give a polymer.

(1) What is meant by the term ‘addition polymerization’?

(ii)) Draw a segment of the polymer, showing TWO repeating units.

(2 marks)
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*14. Describe how you would perform an experiment to follow the progress of the alkaline
hydrolysis of methyl methanoate by titrimetric method.

HCOOCHj3(1) + NaOH(aq) - HCOONa(aq) + CH3OH(aq)

(5 marks)

END OF SECTION B

END OF PAPER
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