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INSTRUCTIONS

1) This paper contains FIVE [5] questions.
2) Answer question ONE [1] COMPULSORY and ANY other TWO [2]

questions.
3) Write ALL answers in the booklet provided.
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Section A This section contains ONE COMPULSORY question

QUESTION 1 (Compulsory -30 marks)

a) Explain each of the following terms (7 marks)
i. Quantitative data

ii. Fundamental units
iii. Precipitation
iv. Common ion effect
v. Co-precipitation

vi. Limiting reagent
vii. isotopes

b) The mass of a hydrogen atom is 1.67 x 10-18 micrograms. What is the mass in pounds?
(2 marks)

c) The acceleration an object is stated as 32.3 ft/s2. What is the acceleration in/h? (3 marks)
d) Replicate measurements are given as 2.680, 2.681, 2.680, 2,679 and 2.80 g. If the true value

is 2.525 g. Calculate;
a. The accuracy (2 marks)
b. Precision (2 marks)

e) Predict whether precipitation takes place when the following pairs of solutions are
mixed. Write the ionic equation where applicable: Lead(II) acetate + calcium
hydroxide (2 marks)

f) Naturally occurring sample of copper consists of 69.17% copper-63 which has an atomic
mass of 62.9296 a.m.u. and 30.83% of copper-65 which has atomic mass of 64.9278 a.m.u.
determine the relative atomic mass (R.A.M.) of copper. (3 marks)

g) Calculate the solubility product of silver chromate given that its solubility is 2.5 x 10-2 g/L.
(RFM of Ag2CrO4 = 331.7) (6 marks)

h) Determine the pH of a solution of ammonia containing 1.22 x 10-5 mol/L of OH- ions
(3 marks)

Section B: This section contains FOUR questions. Answer ONLY TWO questions.
QUESTION TWO (Optional, 20 marks)

a) Discuss factors the influence solubility of a compound (8 marks)
b) When KCl  solution is added to a solution of AgNO3, a white precipitate is formed which

dissolves in excess ammonia. Explain. (4 marks)
c) The solubility product of CuS is 8.5 x 10-45 mol2/L2 and that of FeS is 1.5 x 10 -19 mol2/L2.

Briefly explain how a mixture of Cu(II) ions and Fe(II) ions may be separated using sulphide
precipitation from a 0.01 M solution of metal  ions in 0.25 M HCl. (8 marks)

QUESTION THREE (Optional, 20 marks)
a) A quarter tea spoonful (tsp) of a typical baking powder contains 0.4 g of NaHCo3.

i. Calculate the molar mass of NaHCO3 (2 marks)
ii. Write the conversion factors that relate moles of NaHCO3 and mass in

grams of NaHCO3. (2 marks)
iii. Calculate the number of moles of NaHCO3 in 2.5 tsp of NaHCO3 (3 marks)
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b) Tetraphosphorus decaoxide, P4O10 may be obtainined by combusition of phosphorus in
oxygen. Determin the maximum mass of the oxide in tonnes that could be produced from
1.09 x 104 kg of phosphorus. (7 marks)

c) Melamine is a compound used to in making melamine-formaldehyde resins in very hard
surface materials such as FormicaTM. It consists og 6.63% carbon, 4.80% hydrogen and the
rest is nitrogen. If the molecular mass of melamine is 126.121 determine the molecular
formula of the compound. (6 marks)

QUESTION FOUR (Optional, 20 marks)

Aniline, C6H5NH2, is used to make many different chemicals, including dyes, photographic
chemicals, antioxidants, explosives, and herbicides. It can be formed from nitrobenzene,
C2H5NO2, in the following reaction with iron(II) chloride as a catalyst.

a. What is the maximum mass of aniline, C6H5NH2, in kg which can be formed from
810.5 kg of nitrobenzene, C6H5NO2, with 985.0 kg f of Fe and 250 kg of H2O?

(10 marks)
b. Identify the excess reagent(s) in question 5(a) above and explain why the reagent(s)

was/were chosen to be in excess. (2 marks)
c. If 478.2 kg of aniline, C6H5NH2, are isolated from the reaction in 5(a) above, what is

the percent yield? (2 marks)
d. Explain why the actual yield in a chemical reaction is less than the theoretical yield.

(4 marks)
e. Does the reactant in excess affect the actual yield for a reaction? If it does, explain

how. (2 marks)

QUESTION FIVE (Optional, 20 marks)
a) The dissociation constant of ammonia is 1.8 x 10-5. Determine:

i. The degree of dissociation of ammonia in a 0.1 M NH3 the concentration of
OH- ions in 0.1 M ammonia solution (4 marks)

ii. Percentage change in The degree of dissociation and concentration of OH-
ions by addition of 0.5 M NH4Cl to 1 L of solution in above (4 marks)

iii. The volume of 3.6 x 10-5 M HCl necessary to neutralize the ammonium
solution in (a)ii ) above (3 marks)

b) Given Ksp(Mg(OH)2) is 1.5 x 10-11 mol2/L2

i. Establish the minimum concentration and pH necessary to prevent
precipitation of Mg(OH)2 from 0.1 M mg2+ ions from solution (4 marks)

ii. Establish how much NH4Cl should be added if 0.1 M NH3 is used.
(5 marks)
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LIST OF CHEMICAL ELEMENTS


