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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.

Section A This section contains ONE COMPULSORY question
QUESTION 1 (Compulsory -30 marks)
a) Explain each of the following terms (6 marks)

i. Qualitative data
ii. Derived uinits

iii. Solubility product
iv. Complex ion
v. Stoichiometric calculations

vi. Percent yield
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b) Convert 4.353 micrograms to pounds (2 marks)
c) The earth’s oceans are estimated to be 1.5 x 1018 kL. what is the volume in gallons? (1

gal = 3.785 L) (2 m arks)
d) Concentration of a solution is given as 1.3 mmol/mL. What is the concentration in

grams per litre? (3 marks)
e) The mass of a chemical is measured in four replicates as 2.302, 2.294, 2.312, and

2.294 g. Calculate and report the mean so as to communicate limits in which the
measurement must lie. (3 marks)

f) Predict whether precipitation takes place when each of the following pairs of solutions
are mixed. Write the ionic equation where applicable:

i. Sodium orthophosphate + calcium nitrate
ii. Lead(II) acetate + calcium hydroxide

iii. Silver(I) nitrate +potassium iodide
(6 marks)

g) Solubility of AgCl is 0.0015 g/L. Calculate its solubility product. (RFM of AgCl =
143.3) (5 marks)

h) What is the molarity of a solution made by dissolving 37.452 g of aluminium
sulphate, Al2(SO4)3, in water and diluting with water to 250.0 mL total? (3 marks)
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Section B: This section contains FOUR questions. Answer ONLY TWO questions.
QUESTION TWO (Optional, 20 marks)

a) Briefly discuss application of solubility product. (3 marks)
b) When KCN solution is added to a solution of AgNO3, a white precipitate is formed

which dissolve on further addition of KCN till in excess. Explain. (3 marks)
c) When excess KCN is added to a solution containing Cu2+ and Cd2+ ions, Cu(CN)6

4-

and Cd(CN)6
4- ions are formed. When H2S (g) is passed through the mixture, CdS

precipitates from solution despite its higher solubility product. Explain. (3 marks)
d) 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 solution
(2 marks)

ii. The concentration of OH- ions in 0.1 M ammonia solution (1 marks)
e) 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.

(4 marks)

QUESTION THREE (Optional, 20 marks)
a) Define the term molarity. (2 marks)
b) Determine:

a. the maximum mass in grams of silver chloride that can be precipitated from
solution by mixing 25 mL of 0.05 M MgCl2 with excess AgNo3 solution.

(4 marks)
b. Moles of silver chloride contained in the mass of the salt formed in (a)i)

above. (2 marks)
c) Disulphide dichloride is used in vulcanisation of rubber. Determine

i. The mass of S2Cl2 that contain 123.8 g of sulphur. (4 marks)
ii. The percentage composition of sulphur in S2Cl2. (2 marks)

d) A chemical popularly known as BD or sometimes BDO used to synthesize spandex
has controversial uses as well. In 1999, the compound was added to products claimed
among other uses to boost immunity, reduce tension and heighten sexual experience.
A sample of BD is composed of 53.31% carbon, 11.18% hydrogen and oxygen and
has molecular mass of 90.122. Determine its molecular formula.(C = 12.011, H =
1.0074, o = 15.9994) (6 marks)

QUESTION FOUR (Optional, 20 marks)
a) Tetrachlorroethene, C2Cl4 often called perchloroethylene (perc) is a colourless liquid

used in dry cleaning. It can be formed in several steps from the reaction of
dichloroethane, chlorine and oxygen according to the equation:

8C2H4Cl4(l) + 6Cl2 + 7O2 4C2HCl3(l) + 4C2Cl4(l) + 14 H2O



4

SCH 104 BASIC ANALYTICAL CHEMISTRY I. BUC YEAR ONE (SCHOOL-BASED) CHEMISTRY. END OF SEMESTER I
EXAMINATIONS, DECEMBER 2012.

i. Write fifteen different conversion factors for relating moles of all the
chemicals involved (7 marks)

ii. Determine
I. The mass in pounds of water that form when 362.47 kg of

tetrachloroethene, C2Cl4 is made. (3 marks)
II. the maximum mass of perc, C2Cl4, that can be formed from

23.74 tonnes of dichloroehtane, C2H4Cl2 (4 marks)
b) Phosphorus tribromide, PBr3, is a useful reagent used to add bromine atoms to

alcohol molecules. In and experiment, 5.393 g of 1-bromo-2-methylpropane was
obtained when excess PBr3 was reacted with reacted with 6.034 g of 2-methyl-1-
propanol according to the equation:

Calculate the percentage yield. (6 marks)

QUESTION FIVE (Optional, 20 marks)

a) 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;

i. The accuracy (2 marks)
ii. Precision (2 marks)

b) 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)

c) Explain why the actual yield in a chemical reaction is usually less than the theoretical
yield. (4 marks)

d) Does the reactant in excess affect the actual yield for a reaction? Explain (2 marks)
e) About 6.0 x 10 5 tons of 30% by mass hydrochloric acid, HCl(aq), are used to remove

metal oxides from metals to prepare them for painting or for the addition of a chrome
covering. How many kilograms of pure HCl would be used to make this hydrochloric
acid? (Assume that 30% has two significant figures. There are 1000 kg/ton.)

(4 marks)
f) Name the three isotopes of hydrogen and give their respective symbols (3 marks)
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LIST OF CHEMICAL ELEMENTS


