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Section A This section contains ONE COMPULSORY question

QUESTION 1 (Compulsory -30 marks)
a) Briefly explain each of the following terms: (7 marks)

i. Precision in measurement
ii. Limiting reagent

iii. Derived units
iv. Common ion effect
v. Co-precipitation

vi. Theoretical yield
vii. Fractional precipitation

b) Write Ksp expression for Ag2CrO4. (1 mark)
c) The solubility product of Mg(OH)2 is 3.4 x 10-11 mol3L-3. Calculate the solubility of the

hydroxide.
(6 marks)

d) Explain methods used in determination of end-points in fractional precipitation. (4 marks)
e) Determine the molecular mass of tetraphosphorous decoxide, P4O10 and hence,

i. Write the conversion factor that relates grams of P4O10 to moles of P4O10.
(2 marks)

ii. Determine the mass in kg of 8.8 x 104 mol of the oxide. (3 marks)
f) The experimental yield in any chemical process is normally less than the theoretical yield. Briefly

explain. (4 marks)
g) The mass of a sample of a chemical is measured in four triplicates and reported as 2.302, 2.294,

2.314, and 2.296. Calculate and report the mean so as to communicate the uncertainty in the
measurement process. (3marks)

Section B: This section contains FOUR questions. Answer ONLY TWO questions.

Question two
a) A solution is made by dissolving 8.20 g of Na3PO4 in water and diluting the mixture to 100.0 mL.

What is the molarity of the solution? (3 marks)
b) Disulphide dichloride, S2Cl2, is used in vulcanization of rubber. It can be formed from the

reaction of S with Cl2. What mass of S2Cl2 that contains 123.8 g of S? (3 marks)
c) Briefly explain applications of solubility products. (2 marks)
d) Solubility of AgCl is 1.5 x 10-3 gL-1. Calculate its solubility product.  (RFM of AgCl is 143.3).

(4
marks)

e) The mass of a hydrogen atom is estimated to be 1.67 x 10-18 µg. What is its mass in pounds? (1
lb = 453.6 g) (4 marks)

f) The Kb value of NH3, which is a weak base, is 1.8x10-5. Determine the degree of dissociation, α,
of NH3, and hence the concentration of ammonia molecules, [NH3] in 0.1 M NH3(aq) solution.

(4 marks)



Question three
a) What is the volume in mL of 1 M AgNO3 is necessary to precipitate all the phosphate from 25.00

mL of 0.500 M Na3PO4? (5
marks)

b) Melamine is a compound used in making melamine-formaldehyde resins used in very hard
surface materials such as FormicaTM. It contains 28.11% carbon, 4.80% hydrogen and 66.634%
nitrogen, and it has a molecular mass of 126.121. What is the molecular formula of melamine?

(5 marks)
c) When AgNO3 is added to a solution containing both 0.1 M chloride, Cl-, and 0.1 M iodide, I-, ion,

determine how complete the first ion precipitate with Ag+ ions before the second ion reacts with
Ag+ ions to precipitate. (5 marks)
(Take solubility products of of AgCl and AgI to be 1.2 x 10-10 mol2L-2 and 1.7 x 10-16 mol2L-2,
respectively)

d) The acceleration of an object is stated as 32.2 ft/s2. Convert it into in/hr2. (1 ft = 12 inches)
(5 marks)

Question four
a) What is the volume of 6 M HCl, which is necessary to dissolve and neutralize 31.564 g of solid

Al(OH)3? (3 marks)
b) Tetrachloroethene, C2Cl4 , often called perchloroethylene (perc), is a colorless liquid used in dry

cleaning. It can be formed in several steps from the reaction of dichloroethane, chlorine and
oxygen according to the equation:
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Calculate the maximum mass of perchloroethylene that can be formed from 23.75 kg of
dichloroethane. (5 marks)

c) Considering precipitation of CuS, Ksp(CuS) = 8.5x10-45, and FeS, Ksp(CuS) = 8.5x10-45, from 0.01 M
solution of metal ions in 0.25 M HCl, explain how almost complete precipitation of Cu2+ ions
from a mixture with Fe2+ using sulphide precipitation is possible. (6 marks)

d) Calculate the solubility of Ag2CrO4 in:
i. 0.001 M AgNO3 (3

marks)
ii. 0.01 M AgNO3 (2 marks)

iii. Briefly account for the differences in the solubility of Ag2CrO4 in (a) and (b)
above. (1 marks)



Question five
a) How many mL of 2 M NaOH are necessary to neutralize 25.0 ML of 5 M phosphoric acid,

H3PO4?
(3 marks)

b) Electronic grade silicon (EG) is used in electronics industry is purified form of metallurgical
grade silicon, which is made from the reaction of silica, SiO2, with carbon in form of coke at
2000 oC according to the equation:
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If 1000 mol of carbon are heated with 550 mL of SiO2,
i. Determine the maximum number of moles of metallurgical grade silicon that can

be formed. (4 marks)
ii. Identify the excess reagent in this reaction. (1 mark)

iii. Briefly explain why the reagent in (6) b) above was the one chosen to be in
excess. (2 marks)

c) Naturally occurring sample of copper consist of 69.17% copper-63, which has atomic mass of
62.9295598 a.m.u. and 30.83% copper-65, which has atomic mass of 64.927792 a.m.u. Calculate
the relative atomic mass of copper. (3 marks)

d) Briefly discuss factors that affect solubility of a substance. (4 marks)
e) When excess KCN solution is added to a solution containing Cd(II) ions, a white precipitate is

initially formed and it dissolves in excess KCN to form a colorless solution, which precipitates
with H2S gas. However a similar solution prepared using Cu(II) ions in place of Cd(II) ions do
not precipitate with H2S gas. Briefly explain. (3 marks)

-END-




