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JUNIOR LYCEUM ANNUAL EXAMINATIONS 2005
Educational Assessment Unit - Education Division

FORM 4 CHEMISTRY TIME: 1h 30min

Name: _________________________ Class: ________

Useful Data: A copy of the Periodic Table is printed below.
Relative atomic masses may be taken as:  H =1,  O = 16,  Na = 23
One mole of any gas occupies 22.4 dm3 at standard temperature and pressure.
Standard temperature and pressure (stp) = 0oC and 760 mm Hg
Faraday constant = 96 500 Cmol-1

Q = It
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SECTION A: Answer ALL questions in this section, using the spaces provided.
This section carries 60 marks.

1. The diagram below is a simple outline of a Blast Furnace for the extraction of iron from iron ore
that contains iron (III) oxide.

a) Complete the labelling of the diagram by writing the names of the products A and B.

_______________________________________________________________ (2 marks)

b) Which raw material acts as a solid fuel for the process? __________________ (1 mark)

c) Complete the equation for the reduction of iron (III) oxide to iron.

Fe2O3    +    3 CO    →     _____________________ (2 marks)

d) What is the function of the limestone?

_______________________________________________________________ (1 mark)

e) Most of the pig iron is converted to steel.  Give one use of pig iron or steel and state the

property on which this use depends.

use: ___________________________________________________________

property: _______________________________________________________ (2 marks)

2. This question is about tests or experiments using sodium chloride.

a) If sodium chloride crystals are heated they are found to be thermally stable.  What does 

this mean? _________________________________________________________(1 mark)

b) The presence of chloride ions in a solution of sodium chloride can be confirmed by adding

acidified silver nitrate to a sample of the solution.

i) What is SEEN in this test?  _____________________________________ (1 mark)

ii) Write an ionic equation for this reaction.

___________________________________________________________ (2 marks)

iron ore, coke
and limestone

blasts of hot air

A

B
pig iron
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c) A concentrated solution of sodium chloride can be electrolysed as shown in the diagram

below.

(i) Give the name of electrodes X and Y.

X _______________________                Y _______________________ (2 marks)

(ii) Write the ionic half equation for the reaction at electrode Y.

__________________________________________________________ (2 marks)

(iii) Theoretically, the same volume of gases should be liberated at each electrode.  

However, it is noted that bubbles of chlorine fail to reach the top of the tube so

initially very little chlorine gas is collected.  Suggest a reason for this.

__________________________________________________________ (1 mark)

The equation for the reaction at electrode X is   2H+    +    2e-    →     H2

If a current of 0.41 amperes flows for 20 minutes:

(iv) Calculate the electrical charge in coulombs.

(1 mark)

(v) Convert the answer to Faradays
(1 mark)

(vi) Calculate the volume of hydrogen (in cm3) liberated at stp.

(2 marks)

(vii) What volume would this gas occupy at room temperature and pressure?

(25ºC and 760mm Hg pressure)

(2 marks)

hydrogen
chlorine

concentrated
sodium chloride solution

YX
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3. This question is about the trends down Group1 of the Periodic Table.

a) Lithium was allowed to react with water as shown in the diagram.

(i) Name the products of this reaction.

___________________________________________________________ (2 marks)

(ii) What colour change does the universal indicator undergo?

___________________________________________________________ (1 mark)

b) Your teacher needs to demonstrate the reaction of sodium with water.

It would be dangerous to restrict the movement of sodium as above.

(i) Draw a diagram to show how sodium can be reacted with water.

(2 marks)

(ii) Give two observations that would be made when sodium is added to water.

___________________________________________________________ (2 marks)

c) What would be SEEN if a small piece of potassium were added to water that shows it to be

more reactive than sodium? _________________________________________ (1 mark)

d) Give a balanced equation for the reaction that occurs when one of these metals reacts with

water. __________________________________________________________ (2 marks)

4. The table below gives a list of solutions and a list of reagents that can be used to test for cations 

and anions in Qualitative Analysis.

Solutions Reagents

copper sulphate acidified silver nitrate solution

iron (III) nitrate barium chloride solution only

calcium sulphite acidified barium chloride solution

magnesium bromide sodium hydroxide solution

sodium carbonate dilute hydrochloric acid

water + pH indicator

lithium
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Choose, from these solutions only, those which fit each of the descriptions given below.
The solutions may be used more than once.

a) One solution which gives a precipitate with acidified silver nitrate.

_______________________________ (1 mark)

b) (i) Two solutions which give a precipitate with barium chloride solution only.

___________________________       ___________________________ (2 marks)

(ii) One solution which gives a precipitate with acidified barium chloride.

___________________________ (1 mark)

c) (i) One solution which gives a white precipitate with sodium hydroxide solution.

__________________________ (1 mark)

(ii) Two solutions which give a coloured precipitate with sodium hydroxide solution.

___________________________       ___________________________ (2 marks)

d) Two solutions that would give effervescence with dilute hydrochloric acid.

___________________________       ___________________________ (2 marks)

5. This question is about a titration experiment.
a) A solution of sodium hydroxide was prepared in order to be used in a titration experiment.

If 1.5g of the solid was dissolved in 250cm3 solution, calculate the concentration of the 
solution in mol dm-3.

(2 marks)

This part of the question is about the practical steps to be followed when carrying out the
titration.  Assume that the apparatus has already been washed and set up so that the acid, alkali
and indicator are already in place.
b) Draw and label a diagram of the apparatus set up needed to carry out the titration.

(Thestand and clamp need not be shown).

(4 marks)

c) Several precautions are needed to carry out an accurate titration.  Mention two of these
precautions. _______________________________________________________________
______________________________________________________________ (2 marks)
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6. The flow diagram below shows the main steps in the production of nitric acid starting from

ammonia.  This is known as the Ostwald Process.

a) The conversion of ammonia to nitrogen monoxide is shown by the unbalanced equation

below.

NH3     +      O2      →       NO     +      H2O

(i) Balance this equation _________________________________________ (2 marks)

(ii) This reaction is known as the ‘catalytic oxidation of ammonia’.

Name the catalyst used and give a reason why ammonia is oxidised.

_____________________________________________________________________

__________________________________________________________ (2 marks)

b) (i) Give an equation for the conversion of nitrogen monoxide to nitrogen dioxide.

__________________________________________________________ (2 marks)

(ii) What would be SEEN if this conversion is carried out in the laboratory?

__________________________________________________________ (1 mark)

c) Nitrogen dioxide dissolves in water to form  a mixture of two acids.

(i) Give the name or formula of the other acid formed besides nitric acid.

__________________________________________________________ (1 mark)

(ii) What is done in industry so that only nitric acid is formed?

__________________________________________________________ (1 mark)

d) Give one important large scale use of nitric acid.

______________________________________________________________ (1 mark)
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Section B: Answer any TWO questions from this section on the separate sheets provided.  

Each question carries 20 marks.

7. The diagram below shows the apparatus that can be used for the laboratory preparation of

chlorine gas.

a) Name the items of apparatus labelled A, B, C and D. (4 marks)

b) Name another item of apparatus that could be used instead of:

(i)  apparatus A to add the liquid reagent      (ii)  apparatus D to collect the gas (2 marks)

c) the equation for the reaction taking place in apparatus B is :

MnO2    +    4HCl    →     MnCl2    +    2H2O    +    Cl2

(i) Give the names of the reagents (chemicals that react in apparatus B). (2 marks)

(ii) Give any important conditions for the reaction. (2 marks)

(iii) This is a redox reaction.  State, giving a reason, what is oxidised and what is reduced.

(4 marks)

d) Give two observations that would be noted as the reaction takes place in apparatus B.

(2 marks)

e) What is the function of passing the gases through

(i)   water          (ii)   concentrated sulphuric acid. (2 marks)

f) What would be the effect of dry chlorine on

(i)   dry blue litmus          (ii)   damp red litmus (2 marks)

A

D
C

B
reagents



8 of 8

8. The following list indicates some reactions of sulphuric acid.

Reaction 1. A   +   sulphuric acid   →   copper sulphate     +     water

Reaction 2. B   +   sulphuric acid   →   copper sulphate   +   water   +   sulphur dioxide

Reaction 3. C   +   sulphuric acid   →   sodium  sulphate   +   water   +   carbon dioxide

Reaction 4. D   +   sulphuric acid   →   sodium hydrogensulphate   +   hydrogen chloride

a) For each of the reactions, 1 to 4:

(i) Name the reagents (chemicals), A, B, C and D that have to be reacted with sulphuric 

acid in order to obtain the named product(s).

(ii) State whether the acid has to be dilute or concentrated.

(iii) Write a balanced equation for the reaction. (16 marks)

b) Describe tests to identify sulphur dioxide and hydrogen chloride gases. (4 marks)

9. The following statements refer to experiments that can be carried out in the laboratory.

Experiment 1. Small samples of magnesium and calcium are added to dilute hydrochloric acid

and the rate of their reaction is observed.

Experiment 2. An electric current is first passed through copper sulphate solution using carbon

electrodes then through copper sulphate solution using copper electrodes.

A different result is obtained at the anode.

Experiment 3. If chlorine is passed through colourless solutions of potassium bromide and

potassium iodide a coloured substance is formed in each case.

Experiment 4. A different result is obtained when crystals of potassium nitrate and lead nitrate

are both decomposed by heating.

For each of the experiments 1 to 4:

a) State what would be SEEN during the reaction, emphasizing any difference in results for

each substance.

b) Give an equation for ONE of the reactions that takes place in each experiment.

c) Give a conclusion that can be drawn from the experiment.

(5 x 4 marks)

________________________________ END OF PAPER ________________________________


