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Section A (Answer ALL questions.)

1. Burning of fuels in factories and motor cars produces many air pollutants.
Sulphur dioxide is usually found in exhaust fumes from factories.

(@) Explain, with the help of an equation, why sulphur dioxide is produced in
factories.

(b)  Explain how sulphur dioxide affects
(i)  our health;

(if)  the growth of plants.

(¢) InHong Kong, does the car exhaust contain a large amount of sulphur dioxide?
Explain briefly.

(6 marks)

2. The following table shows some information about A, B, C, D, E, F and G which represent particles of
some elements.

Particle | Number of protons Number of neutrons Number of electrons

A 7 7 7
B 11 12 11
C 14 14 14
D 11 12 10
E 2

F 10

G 12 12 12

(@ What is the relationship between B and D?

(b) Explain which particle(s) is/are chemically inert.




(©) (i) Draw the electron diagrams of the compounds formed between
() Aand G; (1) C and F. (showing electrons in the outermost shells only)

(i)  Which of these two compounds has a higher melting point? Explain briefly.

(7 marks)



3. Astudent tried to prepare magnesium oxide from magnesium and steam. He was given a boiling tube, a
delivery tube, some sand, a stopcork with a hole, 5 g magnesium ribbon and water.

(@)  Draw the experimental set-up for the reaction.

(b) State ONE observation in the reaction. Write the chemical equation for the reaction.

(c) Assuming that all the magnesium ribbon was converted to magnesium oxide.
(i)  Calculate the theoretical mass of magnesium oxide obtained.

(i)  The actual mass of magnesium oxide obtained was 7.68 g

()  Give ONE reason for the difference between the theoretical mass and the
actual mass.

(I1)  Calculate the percentage yield of the reaction.

(8 marks)



4. Ateacher prepared the following set-up for an experiment. He asked a student to predict the
observations.

tall jar —

forceps
sodium
= paraffin oil

s 4 B8 water witha few drops

* 4

g*q: :‘, of phenolphthalein
& F 2B

e 5 @
e WE

The following are the student's predictions:

1.
2.
3.

4.
(@)

(b)

(©)

(d)

(€)

Sodium sinks in paraffin oil.
Sodium catches fire when it is in contact with water and golden yellow flame is observed.

Moreover, a gas is released when sodium reacts with water. It provides an upward force to carry the
sodium to the surface of paraffin oil.

Phenomenon 1 to 3 repeat continuously.
Explain why sodium sinks in paraffin oil.

Write the equation for the reaction between sodium and water.

There is a mistake in the student's predictions. What is it? Explain briefly.

Why does sodium sink again after it is carried to the surface of paraffin oil by the gas given out?

Why does the colour of the water turn pink slowly?

(6 marks)



5.

The following set-up is used to compare the reactivity of five metals: W, X, Y, Z and copper. The voltage
in each case is recorded by a voltmeter. When metal W is connected to copper, electrons flow from metal
W to copper.

L coppet

| | =—— coppet( 1D sulphate
i ,' solution
l‘\!_____l"

Metal under test W X Y Z
Voltage(V) +1.20 +1.95 -0.76 +0.66

(@) Arrange the metals, W, X, Y, Z and copper in order of decreasing reactivity. Explain your answer
briefly.

(b) The voltage of the cells in this experiment may drop rapidly after use. Suggest an improvement for
the set-up in order to avoid this.

(5 marks)



6.

The oxidation number of iron in its compounds can be +2 or +3.

(@)

(b)

(©)

(1)  What will happen if sodium hydroxide solution is added into iron(l1l) nitrate
solution?

(if)  Is the reaction a redox reaction? Explain briefly.

Iron(11) nitrate solution and iron(I11) nitrate solution are mixed with acidified potassium
permanganate solution separately.

(i)  Suggest an acid to acidify potassium permanganate solution.

(i) Determine whether the nitrate solutions undergo reaction with the acidified
potassium permanganate solution. If yes, write the equation(s) involved.

When a magnesium ribbon is added into iron(ll) nitrate solution, a redox reaction occurs.
(i)  Give the ionic equation for this reaction.

(i)  Explain whether iron(Il) nitrate acts as a reducing agent or an oxidizing agent in
this reaction.

(8 marks)



7.  Consider the following cases.

(@ When a greenish-blue solid X is added to dilute nitric acid, the solution turns from colourless to
blue and a gas which turns limewater milky is given off.

(b) When a mixture of solution Y and sodium hydroxide solution is heated, a gas which turns moist red
litmus paper blue is given off. When acidified silver nitrate solution is added to solution Y, a white
precipitate is formed.

For each of the above cases,
(i)  give the name of the lettered substance;
(if)  write the equation(s) for the reaction(s) involved.

(5 marks)

For question 8, candidates are required to give a paragraph-length answer. In this question, 6 marks will
be awarded for chemical knowledge and 3 marks for effective communication.

8.  Explain, in terms of structure and bonding, the differences in electrical conductivity, melting point and
malleability between magnesium and iodine.

(9 marks)



Section B (Answer ALL questions.)

9.  Concentrated sulphuric acid and concentrated nitric acid show some different chemical properties when
compared with their dilute acids respectively. Discuss the differences. Illustrate your answer with
appropriate examples and equations.

(You are required to give a paragraph-length answer. In this question, 6 marks will be awarded for
chemical knowledge and 3 marks for effective communication.)

(9 marks)



10. A student tried to break down a sample of medicinal paraffin (cracking) with the set-up below.

(@)

(b)

(©)

(d)

rocksil soaked wath anlid X
tnedicinal paraffin

_ gaseous products

water —

(i)  What may solid X be?

(i)  What is the function of solid X?

Why was not the rocksil heated directly?

The student found that there was a layer of oily liquid on the surface of the water. Suggest what this
oily liquid might be.

The student passed the gaseous products collected into bromine water. The bromine water was
decolourized immediately.

(i)  What can you comment on the gaseous products?

(i)  Name the type of reaction between the gaseous products and bromine water.




(e) After the experiment, the student tried to remove the heat source before the delivery tube was
disconnected. However, his teacher did not allow him to do so.

(i)  Explain why the teacher did that.

(i)  What should the student do instead?

(f)  Suggest two reasons to explain why cracking is an important process.

(9 marks)



11. In laboratory, cracking of Ci1H,4 gives a saturated hydrocarbon and an unsaturated hydrocarbon with three
carbon atoms in its molecule.
(@ (i) Write an equation for the cracking of Cy1Ha, .
(if) Suggest a catalyst for the cracking of C11H4.
(iii) Draw a labelled diagram to show how cracking of Cy;H>4 can be carried out in the laboratory,
including the collection of the gaseous product.
(iv) Apart from bromine water, suggest a reagent which can be used to show the presence of
unsaturated hydrocarbon in the products of cracking. State the observation.
(b) The unsaturated hydrocarbon obtained in the above experiment can be used to make a polymer.
(i) Name the polymer produced.

(i) Draw the structure of the polymer.
(iii) Can the polymer produced decolourize bromine water? Explain briefly.

(9 marks)




12. The following chart represents a series of chemical reactions starting from white solid A.

solid D
yellow when cold heat excess sodium
orange when hot hydroxide solution )
A white solid A »{solution E
heat
dilute nitric acid
sodium carbonate sodium sulphate
solution solution
white precipitate C | colourless solution B »| white solid F

(@ ldentify A, B, C,DandF.

(b)  Write the equations for the following changes:

() AtoB
(i) BtoC
(i) CtoD

Suggest a method which can be used to produce A from B. Write the equation for the reaction

involved.
(9 marks)
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