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1. Sulphur is extracted from underground deposits by a process in which three
concentric pipes are sunk down to the deposits as shown below.

(a) Name the process represented above.
(b) What is passed down pipe J?
(c) Name the two allotropes of sulphur
2. Hydrogen sulphide gas was mistakenly dried using concentrated sulphuric (IV) acid.
a) Write an equation for the reaction that took place.
b) Using oxidation numbers, identify the reducing agent.
c) Write an equation for the chemical test of hydrogen sulphide.
3. The flow chart below represents the main drops in the contact process.

(a) Why are the gases A and oxygen purified?
(b) Write an equation for the formation of Oleum.
(c) What is C likely to be?
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4. A gas, G is prepared in the laboratory by adding concentrated sulphuric (VI) acid to a
compound C. Gas G is denser than air and dissolves in water to form a solution which
is strongly acidic.
(a) Name two gases that are most likely to be G.
(b) Draw a diagram to show how gas G can be collected.
5. In an attempt to prepare sulphur (IV) oxide gas, dilute sulphuric acid was reacted
with barium carbonate. The yield of sulphur dioxide was found to be negligible.
Explain
6. Explain why the bleaching action of chlorine is permanent while bleaching by
Sulphur (IV) Oxide is temporary.
7. Write down the property of concentrated Sulphuric (VI) acid shown in the following
reactions.

8. The diagram below represents pipes used in Frasch pump for the extraction of sulpur

Which substance passes through tube? 1. --------------------

2. ------------------- 3. -------------

9. a) What property of concentrated sulphuric acid is illustrated by its action on:
(i)Sugar (ii) Copper
b) Write the equation for the reaction of concentrated sulphuric acid with copper metal.
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10. A concentrated solution of Sulphuric (VI) acid contains 75% of H2SO4 with a specific
gravity of 1.84.
a. What is the molarity of the sulphuric acid?
b. What volume of the acid is required to make 1 litre of 0.25M Sulphuric acid?
11. Concentrated sulphuric (VI) acid can be used to dry sulphur (IV) oxide gas.
(a) Explain why concentrated sulphuric (VI) acid cannot be used to dry ammonia gas.
(b) Name the dry agent for ammonia gas.
12. (a) Give two reasons why luminous flame is not used for heating purposes in the
laboratory.
(b)The figure below shows the luminous flame of the Bunsen burner.

(i) On the diagram label the hottest and the coolest part of the flame.
(ii) Explain why the luminous flame produces more light than the non-luminous flame.
13. (a) Name the apparatus used for heating in the laboratory.
(b) What is a flame?
(c) Name the zones labelled X,Y and Z in the diagram below.

(d) The diagram below shows apparatus of the wood splint put at different parts of a nonluminous
flame
and
removed
quickly
before
they
catch
fire.
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I- represent Wood splint placed at a lower part of the non – luminous flame.
II -represent Wood splint placed at the upper part of the non- luminous flame
(i) What would the experiments show about the outer region of the non- luminous
flame?
(ii) From the above experiment, which part of the flame is better to use for heating?
Give a reason.
(iii) Why is it important to put off naked flames that are not in use in the laboratory?
14(a) Give the names and formulae of the ores used in the production of iron and
aluminium.
(b) Name the method used to extract aluminium
15. The extraction and some properties of aluminium are summarized in the flow chart
below.

(i)
(ii)
(iii)

Give the chemical formula of Bauxite.
Name the substances A, B and C in the diagram above
Explain the use of Cryolite in the extraction of Aluminum
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16. The table below gives the reactions between metals S, T, U and some substances.

(a) Which metal is likely to be magnesium?
(b) Which metal may be used to make a cooking pot?
(c) Arrange the three metals in order of reactivity starting with the most reactive.
17. The diagram below shows the blast furnace for the extraction of iron. Study it and
answer the questions that follow

(a) Name any one ore from which iron can be extracted.
(b) At which point R, S or T in the blast furnace is the temperature lowest?
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(c) Name any one of the main gases in gas mixture Q
(d) What is the function of the hot air blast?
18 (a) Apart from Bauxite, state any other two ores of aluminium
(b) Name the method that is used to extract aluminium from Bauxite
(c) (i) Name two major impurities in Bauxite
(ii) Explain how the impurities are removed
(d) Cryolite is used in the extraction of aluminium from Bauxite. State its function.
(e) Aluminium is a reactive metal yet utensils made of aluminium do not corrode easily.
Explain this observation.
(f) Explain the economic and environmental benefits of recycling aluminium (from
scrap metal) over extraction of aluminium from Bauxite.
19. The flow chart below outlines some of the processes involved during extraction of
copper from copper pyrites. Study it and answer the questions that follow.

a) Identify: i) Gas K ii) Gas P
b) Write equations for the reactions that takes place in the;
i) 1st Roasting furnace (ii) Absorption tower
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(c) (i) Write the formula of the cation present in the slag M
(ii) What name is given to the reaction that takes place in chamber N? Give a reason for
your answer.
d) (i) Name catalyst Y (ii) State two uses of sulphuric acid.
f) i) The copper obtained from chamber N is not pure. Draw a labelled diagram to
show the set-up you would use to refine the copper by electrolysis.
ii) Given that the mass of copper obtained from the above extraction was 210kg,
determine the percentage purity of the ore (copper pyrites), if 810kg of it was fed to the
1st roasting furnace (Cu=63.5, Fe=56.0, S=32.0)
20. The diagram below shows industrial extraction of aluminium

a) Name and write the formulae of the major ore for this process.
b) Write the equation of the reaction taking place at the electrodes
c) Write the formula of the molten alumina.
d) State the role of cryolite added to molten alumina
e) It is cheaper to recycle aluminium other than to extract it. Explain.
f) Explain why graphite anodes must be replaced after some time.
g) State one property of aluminium that makes it suitable for wrapping food.
h) Aluminium is high in the reactivity series yet it does not react with both acid and
air. Explain.
i) When a current of 3 A is passed through fused aluminium oxide for 4 hour 30
minutes, calculate the mass of aluminium obtained. [Al=27, 1F=96500C]
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21. Study the flow chart below and use it to answer the questions that follow.

(a) Identify the process described by the flow chart
(b) Explain why the Ore is crushed
(c) Which process occurs at mixing chamber?
(d) Explain the use of I. water II. Oil III. Compressed air
(e) Write down an equation for the formation of slag.
(f) Identify the cations present where the metal is being purified.
(g) Give a reason for the following uses of this above metal.
I. making electrical wires II. Making soldering wires
22. The flow chart below shows the steps in extraction and purification of aluminum

(a) Name the ore used.
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(b) Write the equation for the reaction in chamber P
(c) Name the main substance in residue Q
(d) Name process A
(e) Give a condition necessary for step B to take place
(f) Give equations for the reaction taking place during electrolysis at the electrodes
(g) Give another function of the graphite cathode apart from being an electrode
(h) Why is it possible to obtain molten aluminium during electrolysis?
(i) Write an equation to explain what happens when dry hydrogen chloride gas is
passed over hot aluminium turnings
(j) Give one use of aluminium.
(k) Explain the observations made when sodium carbonate is added to an aqueous
solution of aluminium sulphate.
23. Study the following information and answer the questions below.

(a) Determine the general formula of the hydrocarbons and the homologous series they
belong to.
(b) Draw the structure formula of the fourth number of the series.
24. a) When a hydrocarbon fuel is burnt, one of the main products is slightly acidic gas
R. What is the name of gas R?
b) State two processes in which gas R is produced in nature.
25. A hydrocarbon undergoes the process represented by the equation below to
produce two other hydrocarbons.

26. (a) Name the process undergone by the hydrocarbon.
(b) State one condition necessary for the process.
(c) To which homologous series does substance X belong?
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27. 3.10g of a compound of carbon, oxygen and hydrogen produced 4.40g of Carbon
(IV) Oxide and 2.70g of water on complete combustion in oxygen. Determine the
empirical formula of the compound. (C = 12.0, H = 1.0, O = 16.0)
28. Give the name and draw the structural formula of the compound formed when one
mole of ethyne reacts with one mole of chlorine gas.
29. Complete combustion of one mole of a hydrocarbon produced four moles of carbon
dioxide and four moles of water only
i. Write the formula of the hydrocarbon.
ii. Write the equation for the combustion
reaction
30. In a reaction, an alcohol J was converted to hex-1-ene
i. Give the structural formula of the alcohol J ii. Name the reagent and conditions
necessary for the reaction in c (i) above
31. Study the information in the table below and answer the questions that follow
Number of carbon atoms per molecule
2
3
4

Relative molecular mass of hydrocarbon
28
42
56

i) Write the general formula of the hydrocarbons in the table
ii). Predict relative molecular formula mass of the hydrocarbon with 5 carbon atoms
iii). Determine the molecular formula of the hydrocarbon in (ii) above and draw its
structural formula. (H= 1.0, C= 12.0)
31. Ethane and Ethene react with bromine according to the equations given below

Name the type of bromination reaction that takes place in (i) and (ii)
32. (a) In which homologous series do the following compounds belong?
(i) CH3CCH (ii) CH3CH2COOH
(b) Raw rubber is heated with Sulphur in the manufacture of natural rubber
(i) What name is given to the process? (ii)Why is the process necessary?
33. (a) State how burning can be used to distinguish between ethane and ethyne.
Explain your answer.
(b) Draw the structural formula of the third member of the homologous series of
ethyne.
34. (a) Write the structural formulae of: (i) Methanol (ii) Methanoic acid
(b). Write the equation for the reaction between mechanic acid and aqueous sodium
hydroxide
c) (i) Name the product formed when methanol reacts with mechanic acid
(ii) State one condition necessary for the reaction in (c) (i) above to take place
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(d) i) Describe one chemical test that can be used to distinguish between hexane and
hexene.
ii) State one use of hexane
iii) Hydrogen gas reacts with hexene to form hexane. Calculate the volume of
hydrogen gas required to convert 42 g of hexene to hexane at S.T.P.
(C= 12.0, H= 1.0,
mole gas volume at S.T.P. is = 22.4 litres)
35. Under certain conditions, ethanoic acid (C2H4O2) and ethanol (C2H5OH) react to
form a sweet smelling compound.
(i) What is the general name of compound to which the sweet smelling compound
belongs?
(ii) Write the formula of the sweet smelling compound
(iii) Give one use of ethanoic acid other than formation of the sweet smelling
compounds
(iv)Write the equation for the reaction between dilute ethanoic acid and solid
potassium carbonate
36. Fibres are either synthetic or natural. Give one:
(i) Example of a natural (ii) Advantage of synthetic fibres have over natural
37. (a) A group of compounds called chlorofluorocarbons have a wide range of uses but
they also have harmful effects on the environment. State one:
(i) Use of
chlorofluorocarbons (ii) Harmful effect of chlorofluorocarbons on the environments
b) State one advantage of drinking hard water rather than soft water
c) 15.0cm3 of ethanoic acid (CH3COOH) was dissolved in water to make 500cm3 of
solution. Calculate the concentration of the solution in moles per litre. (C=12.0;
H=1.0;O=16.0; density of ethanoic acid is 1.05 g/cm3)

i) Name:
I. Process A II. Substances B and C
ii) Write the equation for the combustion of
iii) Explain why it is necessary to use high pressure to change gas B into the polymer
iv) State one use of methane
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38. The list below shows the formulae of some organic compounds. Use it to answer the
questions that follow.
V1.
CH3CH2CH2OH
V2
CH3CH2CH3
O
II
V3.
CH3CH2CH2C – OH
V4
CH3CH2CH = CH2
V5
CH3 CH2CH2CH3
(i)
Select two compounds which 1. are not hydrocarbons 2. Belong to the same
homologous
(ii)
Identify the compound that is likely to undergo polymerization. Give a
reason for your
answer.
39. a) Explain why permanent hardness in water cannot be removed by boiling
b) Name two methods that can be used to remove permanent hardness from water.
40. (a) Give the systematic names of the following compound

(b) State the observations made when Propan–1-ol reacts with:
(i) Acidified potassium dichromate (VI) Solution (ii) Sodium
41. (a) Ethanol obtained from glucose can be converted to ethane as shown below

Name and describe the process that takes place in steps I and II
42. Carbon (IV) oxide, methane, nitrogen (I) oxide and trichlorofluoromethane are
green-house gases.
(i) State one effect of an increased level of these gases to the environment.
(ii) Give one source from which each of the following gases is released to the
environment I Nitrogen (i) oxide II Trichlorofluoromethane.
43. Hardness of water may be removed by either boiling or addition of chemicals.
(a) Write an equation to show how boiling removes hardness of water
(b) Name two chemical that are used to remove hardness of water
44. For the following reaction, state the observation and write the formula of the
compound responsible for the observation
Bromide water is added to aqueous potassium iodine
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45. Some animal and vegetable oils are used to make margarine and soap. Give the
reagents and conditions necessary for converting the oils into:
(a) Margarine
(b) Soap
46. The use of CFCs has been linked to depletion of the ozone layer.
a) What does CFC stand for?
b) Explain the problem associated with the depletion of the ozone layer
c) State another environment problem caused by CFCs
47. A sample of river water was divided into three portions. The table below shows the
test carried out on the portions and the observations made.
Test
To the first portion, 1cm3
of soap solution was
added
The second portion was
boiled, cooled and 1cm3 of
soap solution was added
To the third portion, 3cm3
of
aqueous
sodium
carbonate was added, the
mixture filtered and 1cm3
of soap solution added to
the filtrate.

Observation
No lather formed

Inference

No lather formed

Lather formed
immediately

Complete the table by filling in the inferences.
48. Soap dissolves in water according to the equation below;
NaSt (aq)
Na+ (aq) + St - where St is the stearate ion
a) Write the formula of the scum formed when soap is used in hard
b) Write the ionic equation for the reaction that occurs when sodium carbonate is used
to remove in hardness in water.
49. (a) Name two cations that are present in hard water
(b) Explain how the ion exchange resin softens hard water
50. (a) In terms of molecular structure, explain why butane is described as a saturated
hydrocarbon.
(b) The main use of butane is a fuel in the form of liquefied petroleum gas.
(i) When butane is burnt completely in excess air, only two substances are formed. Give
the names of these substances.
(ii) Explain why butane can be described as a clean fuel when burnt completely.
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51. Methane belongs to a homologous series called the alkanes. What do you
understand by the term homologous series?
52. a) List three characteristics of an homologous series, and explain the term functional
group.
b) State and explain the trend in the boiling points of the first five alkanes.
c) State the products of the complete combustion of alkanes.
53. Catalytic cracking is carried out by oil companies to produce high grade petrol. The
process is carried out using an aluminium oxide catalyst. The reaction is a type of
thermal decomposition.
(a) Explain the meaning of
(i) thermal decomposition (ii) catalyst
(b) A typical ‘cracking’ reaction is C10H22 → C8H18 + C2H4
State the name of the unsaturated compound in this equation.
53. Complete the equation for the cracking of ethane to produce hydrogen and ethene.
C2H6 →

……………… + ………………

54. (a) Explain the environmental effects of burning plastics in air as a disposal method
(b) Write chemical equation to represent the effect of heat on ammonium carbonate
55. Sodium octadecanoate has a chemical formula CH3 (CH2)6 COO-Na+, which is used
as soap. Explain why a lot of soap is needed when washing with hard water
56. Ethanol and Pentane are miscible liquids. Explain how water can be used to separate
a mixture of ethanol and pentane

(i) What is absolute ethanol?
(ii) State two conditions required for process G to take place efficiently
57. Give the IUPAC names of the following compounds:

(i) CH3COOCH2CH3

(ii)
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58. Zinc metal and hydrochloric acid reacts according to the following equation
Zn(s)

+ 2HCl (aq)

➔

ZnCl (aq)

+ H2 (g)

1.96g of zinc were reacted with 100cm3 of 0.2M Hydrochloric acid,
(a) Determine the reagent that was in excess
(b) Calculate the total volume of hydrogen gas that was liberated at S.T.P conditions (Zn
= 65.4, molar gas volume = 22.4 litres at S.T.P)
59. Calculate the mass of nitrogen (IV) oxide gas that would occupy the same volume as
10g of hydrogen gas at the same temperature and pressure. (H = 1.0, N = 14.0, O = 16.0)
60. In a titration experiment 25cm3 of solution of sodium hydroxide containing 8g per
litre was required for complete neutralization of 0.245g of a dibasic acid. Calculate the
relative molecular mass of the acid. (Na = 23.0, O = 16, H = 1)
61. 12.0 cm3 of methane and 48cm3 of oxygen were exploded together. The final volume
measured under the original conditions was 36.0 cm3 neglecting the water formed.
24.0cm3 of this was unused oxygen. Show the ratio of reacting volume of the gases
referred to and gaseous products formed.
62. 4.9 g a tribasic acid was dissolved in water and the solution made up to 500cm 3. If
the concentration of the hydrogen ions in the solution is 0.3M, calculate the relative
molecular mass of the acid
63. A solution was made by dissolving 7.5g of sodium hydroxide containing inert
impurities in water and making it to 250cm3 of solution. If 20cm3 of this solution is
neutralized exactly by 13cm3 of 1M hydrochloric acid, calculate the percentage purity of
sodium hydroxide. (Na=23; O=16; H=1)
64. a) An oxide of nitrogen contains 30.4% nitrogen. Its density at S.T.P is 4.11g/dm3.
Determine the molecular formula of the compound. (N=14; O=16; molar gas volume =
22.4dm3)
b) Magnesium ribbon was burnt in a gas jar of nitrogen. A few drops of water were
added to the solid formed in the jar. Write an equation for the second reaction.
65. In a experiment, 10.6g of a mixture of Anhydrous Sodium Carbonate and Sodium
chloride were dissolved in water to make 100cm3 of a solution required 20.0cm3 of 0.5M
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Hydrochloric acid solution for complete neutralization. What is the mass of Sodium
Carbonate in the mixture?
(Na = 23.0, C = 12.0, O = 16.0, Cl = 35.5)
66. For the reaction
Na2SO3(s) + 2HCl (aq) ➔ 2NaCl (aq) + SO2 (g) + H2O (l)
Given that 25.2g of Na2SO3 were made to react with 700cm3 of 0.5M HCl, which reagent
was in excess?
67. 9.42g of an organic acid RCOOH is dissolved in 600cm3. 25.0cm3 of this solution
was found to require of 0.207M potassium hydroxide solution for complete
neutralization. (C = 12.0, O = 16.0, H = 1.0)
i) Determine the formula mass of the acid (ii) Hence the value of R
68. 25.0cm3 of 0.12M potassium hydroxide solution required 30.0cm3 of a solution of a
dibasic acid (H2Y) for complete neutralization. The acid contained 3.15g per 500cm3
solution. Calculate (a) The molarity of the acid solution (b) The relative formula mass of
the acid
69. The following diagram represents extraction of sodium by the Down’s cell

(a) Why is the anode made of graphite in this case instead of steel which is a better
conductor of electricity?
(b) How are the electrolytic products separated from reacting?
(c) Give reasons why large quantities of electricity is required for this process
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c) What properties of aluminium and its alloys make it suitable for use in making
aircraft parts? Aluminium is used in making overhead cables. State two properties of
aluminium that makes it suitable for this use
70. The diagram below represents the second stage in extraction of aluminium metal

i) On the diagram label the: Anode, cathode and the electrolyte region
ii) The melting point of aluminium oxide is 2054ºC, but the electrolysis is carried out at
between 800-900ºC
(i) Why is the electrolysis not carried out at 2054ºC
(ii) What is done to lower the temperature?
iii) The aluminium which is produced is tapped of as a liquid .What does this suggest
about its melting points?
71. (a) Zinc is an important metal. Its uses include making alloys and the construction of
dry cells (batteries). The main ore of zinc is zinc blende, ZnS.
(i) The ore is heated in the presence of air to form zinc oxide and sulfur dioxide. Write
the equation for this reaction.
(ii) Give a major use of sulfur dioxide.
(b) Zinc can be obtained from zinc oxide in a two step process. Aqueous zinc sulfate is
made from zinc oxide and then this solution is electrolyzed with inert electrodes. The
electrolysis is similar to that of copper (II) sulfate with inert electrodes.
(i) Name the reagent which will react with zinc oxide to form zinc sulfate.
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(ii) Complete the following for the electrolysis of aqueous zinc sulfate.
1. W rite the equation for the reaction at the negative electrode
2. Name the product at the positive electrode.
3. The electrolyte changes from zinc sulfate to....................................
72. Air is a mixture of gases. The main constituents are the elements oxygen and
nitrogen.
(a) (i) Name another element in air (ii) Give the formula of a compound in unpolluted air.
(b) Common pollutants present in air are the oxides of nitrogen and sulfur dioxide.
(i) How are the oxides of nitrogen formed? (ii) How is sulfur dioxide formed?
(iii) These oxides are largely responsible for acid rain. State two harmful effects of acid rain.

73. (a) Sulphuric acid is manufactured by the Contact Process. Sulphur dioxide is
oxidised to sulphur trioxide by oxygen.
2SO2 + O2 ➔ 2SO3
(i) Name the catalyst used in this reaction.
(ii) What temperature is used for this reaction?
(iii) Describe how sulphur trioxide is changed into sulphuric acid.
(b) Gypsum is hydrated calcium sulphate, CaSO4.xH2O. It contains 20.9% water by
mass. Calculate x.
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