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DURATION: 3 HOURS

INSTRUCTIONS:

1) Don’t open this question paper until you are told to do so.

2) This paper consists of three sections: A, B and C.

* Section A: Attempt all questions, (55 marks)
* Section B: Attempt any three questions. {30 marks)
¢ Section C: Attempt only one question. (15 marks)

3) You do not need the Periodic Table.

4) Silent non-programmable calculators may be used.
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SECTION A: ATTEMPT ALL QUESTIONS. (55 marks)

.

The atomic number of carbon (C) is 6 and that of chlorine (Cl) is 17.
a) What type of bond is formed between carbon and chlorine? {1 mark)
b} Draw a diagram to show bonding in the compound between carbon

and chlorine. Use dots (4 and crosses (x) to represent electrons in

the outer shells. (3 marks)

Chlorine gas is prepared by heating a mixture manganese (IV) oxide

(manganese dioxide} and concentrated hydrochloric acid.

a) Write a balanced equation for the reaction. {2 marks,
b) Describe a chemical test to show that the gas is chlorine. State the

reagent and the expected observation for a positive result. {2 marks]

Iron is extracted from haematite (Fe2Os) by heating it with coke (carbon).
Carbon reacts with oxygen to form carbon monoxide which then reacts
with FeqOs.
a) Write a balanced equation between haematite and carbon monoxide. (2 marks)
b) Identify the oxidizing agent in your equation in (a) above. (1 mark

¢) What harm might the extraction of iron have on the environment?

Explain your answer. (2 marks,
Ethene belongs to a family of organic compounds known as alkenes. Y
a) State the general formula of alkenes. (1 mark
b} Give the name and formula of an alkene with five carbon atoms. (2 marks,

¢} Ethene reacts with hydrogen bromide to form another organic

compound. Give the formula and the name of the organic compound

formed. (2 marks
Ethanol can be prepared from a mixture of a solution of sugar and yeast
kept warm conditions.
a) What is the role of yeast? {2 marks,

b) What name is given to the process of preparing ethanol from sugar? (1 mark,

c} What name is given to organic compounds formed by reacting alcohols
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with carboxylic acids? (1 mark}

d) State one use of such compounds identified in (c) above. (1 mark}

6. Sulphur and potassium were separately burned inside gas jars.
The products were separate'ly shaken with water in gas jars.
a) Write a balanced chemical equation to show the reaction that occurs
when the product from potassium reacts with water.
State the approximate pH of the solution. (3 marks)
b) The product from sulphur reacted with water and the solution formed
was reacted with sodium hydroxide. Write a balanced equation for the

reaction with sedium hydroxide. (2 marks)

7. The set-up below was used to electrolyse molten lead (II) bromide.

oo
2

1—-_._.___________ R
< Graphite electrodes

I |

Crucible ,\ i 4/ Molten lead (II) bromide
/ H(Iat \

a) Why was it necessary to melt lead (II) bromide before electrolysis? (1 mark)

b) Give an ionic equation to show the reaction at the anode. (2 marks)

¢} Is the reaction at the anode oxidation or reduction? Give a reason for

your answer. (2 marks)
8. Draw structural formulae of the following organic compounds.
a) Propene (1 mark)
b) Butanoic acid {1 mark}
¢) Ethylethanoate (1 mark)
d) Butane (1 mark)
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9. A sample of lead (II) iodide (an insoluble salt) was prepared by reacting
20 cm? of 0.2 mol dm- lead (IT) nitrate with 40 cm?3 of 0.2 mol dm-3
potassium iodide.
a} What type of reaction occurs between lead (I) nitrate and potassium
iodide solutions? ' (1 mar}
b} Calculate the number of moles of lead (II) nitrate in 20 cm® of the
~ solution. - (1 mark

c) Write a balanced equation for the reaction between lead (II) nitrate

and potassium iodide solutions. (2 marks
d) Calculate the mass in grams of lead (II} iodide formed. -~
(Pb = 207, 1 = 127). (2 marks)
10. The scheme below shows some reactions of copper (II) oxide to form
different products. C
\
Mgs)
Heat
HNO3 aq)
? < CuOys > A
Ag (s
Ha g
\ /Heat
B+ D “ﬁ
a) Give the name of compound A which contains copper. (1 marh
b) What name is given to the reaction between CuO and HNO3? ' (1 mark
¢) Give the names of products B and D. (2 marks
d) Give a reason whether you would expect a reaction between CuO ,
and Ag. : (1 mark

11. &) Using specific examples, distinguish between a strong acid anda
weak acid. (2 marks
b} Deséribe a simple laboratory test you could use to distinguish
between a strong acid and a weak acid. State the reagent and the

- expected observation. : (2 marks

002 - Page 4 of 8



12. Compounds of P, N and K are often used as inorganic fertilizers.
a) Explain what is meant by a fertilizer." | (1 mdrk)
b) Why is it necessary to apply fertilizers to soil? (1 mark)
c) Give two compounds that could be used to prepare potassium nitrate
fertilizer. : {1 mark)

SECTION B: ATTEMPT ANY THREE QUESTIONS. (30 marks]

13. The grid below shows part of Periodic Table for the first 20 elements.

The letters are not the actual symbols of the elements. The atomic number
of Ais 1.

B

I =S
>
=
=

Use the grid above to answer the questions below. Use the given letters to
represent elements in your answers. '
a) Give the formula of the compound formed between J and E. What type

of bond is present in the compound? Give a reason for your answer. (3 marks)
b) How many shells of electrons are present in G? (1 mark)
¢) Element H exists as two isotopes. What is meant by the term isotopes?(1 mark)
d) Give two letters of elements which have high melting points. (2 marks)
e) Which element forms a divalent anion? {1 mark)
f)y State two observations you would make when a small picce of element

X is added to cold water. {2 marks)

14, A student tried to obtain a sample of hydrated crystals of copper (1)
sulphate (CuS04.5H20) from a rock containing copper (II) carbonate,
He used the method described below:
The rock was crushed into a fine powder. Excess of the powder was reacted

with dilute sulphuric acid until no more bubbles were observed. The mixture
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was filtered. The filfrate was evaporated to dryness.

a) Why was the rock crushed into a powder? (2 marks)
b) Why was excess of the powder used? (1 mark]
¢) Why was the mixture filtered? . {1 mark]

d) Write a balanced equation for the reaction between copper (lI) carbonate
and sulphuric acid. (2 marks)

€) The method used did not yield hydrated' crystals of copper (I} sulphate.

Explain why. ' , {1 mark]
fy What change would you make in the method in order to obtain hydrated

crystals. (2 mar! F\‘
g) State one use of copper metal. (1 mark)

15. Sulphur is a raw material for the manufacture of sulphuric acid in the
“Contact” process.
a) Describe the steps involved in the manufacture of sulphuric acid by

the ‘Contact’ process. In each step, write a balanced chemical equation

for the reaction that occurs. _ (6 marks)
b} State two large scale uses of sulphuric acid. (2 marks)
¢} How is the manufacture of sulphuric acid likely to harm the
environment? (2 marks)
T
16. a) Explain the difference between hard water and soft water. (2 marks}

b) Temporary hardness of water is caused by the presence of calcium

“hydrogen carbonate. Briefly explain how calcium hydrogen carbonate

gets into water and how this type of hardness can be removed from

water. (4 marks)
c) What causes permanent hardness? How is permanent hardness

removed? (2 marks)
d) When carbon dioxide is bubbled through lime water, the lime turns

“milky”. Briefly explain why lime water turns milky. (2 marks)
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17. A compound contains 85.7% by mass of '_carbon and 14.3% by mass of

hydrogen. Its molar mass is 56g/mol. (C=12, H=1)

a) Calculate its empirical formula. (2 marks)
b) Determine its molecular formula. | (1 mark)
¢) Draw a possible structural formula of the compound. (1 mark)
d) Write a balanced chemical equation fo’f its combustion in oxygen. {2 marks}

e} 40cm?3 of hydrogen gas were reacted with 70cm?® of chlorine gas to

form hydrogen chloride gas.

i, Write a balanced equation for the reaction. {2 marks}

ii. Calculate the volume of hydrogen chloride gas formed.

(Assume that all volumes of gases are measured at the same

temperature and pressure). (2 marks)

SECTION C: ATTEMPT ONLY ONE QUESTION. (15 marks)

18. A sample of dry hydrogen chloride gas was prepared as follows.
Concentrated sulphuric acid was added to sodium chloride crystals in
a flat-bottomed flask at room temperature. The gas was dried and

collected by downward delivery in a gas jar.

a) State a suitable reagent to dry hydrogen chloride gas. {1 mark)

b) Which one has a higher density: air or hydrogen chloride? Explain your

answer. (2 marks)

c) What is observed when hydrogen chloride reacts with ammonia gas?

Write an equation for the reaction. (2 marks}

d) A solution of hydrogen chloride in water was mixed with silver nitrate

solution. State what is observed and write an equation for a reaction

that occurs. {3 marks)

e) Hydrogen chloride gas was dissolved in pure water to form hydrochloric
acid. The acid was titrated with sodium carbonate solution.
25cm? of 0.2moldm-2 sodium carbonate reacted with 24cm? of the
hydrochloric acid.

i. Write a balanced chemical equation for the reaction of hydrochloric

acid and sodium carbonate. - (2 marks)
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ii. Calculate the number of moles of sodium carbonate in 25cm? of the

solution. ' (1 mark)
iii. Calculate the number of moles of hydrochloric acid needed to react

with sodium carbonate. o (1 mark)
iv. Calculate the concentration of hydrochloric acid in mol dm-3. (3 marks)

19. Drinking water was suspected to be contaminated with the following ions:

Cu?*, Fe?*, 8042 and CQO3%, A sample of the water was divided into several

portions and tested for the presence of the above ions.

a) The first portion was mixed with nitric acid and there was no observable SN

\

e

change. What conclusion can be made from this observation? Explain your

answer. (2 marks)

b) A second portion was tested using aqueous ammonia solution. A few drops

<)

of ammonia solution were added, followed by excess ammonia. Describe
what would be observed if Cu?* ions were present. (3 marks)
How would you test for the presence of SO42-? State the reagent and the

expected observation for a positive result. ' {2 marks)

d) Another portion was mixed with a reagent which removed Cu?+. If the

remaining solution contained Fe3*, what test would confirm the presence

of Fe3*? State the reagent and observation. (2 marks)
e) Rust contains a compound of iron (III). :\
i. State the conditions necessary for rusting to take place, (2 marks}
ii. Give two methods of prevention of rusting. (2 marks)
iii. Give one similarity and one difference between rusting and
combustion. ' (2 marks)
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