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QUESTION ONE

Zinc is an essential trace element which is necessary for the healthy growth of

animals and plants. Zinc deficiency in humans can be easily treated by using zinc

salts as dietary supplements,

d.

One salt which is used as a dietary supplement is a hydrated zinc sulphate,
ZnS804.xH20, which is a colourless crystalline solid. Crystals of zinc sulphate
may be prepared in a school or college laboratory by reacting dilute sulphuric acid
with a suitable compound of zinc.

Give the formulae of two simple compounds of zinc that could each react with
dilute sulfurie acid to produce zinc sulphate.

.................................................. and oo [ Marks]

(b) A simple experiment to determine the value of x in the formula ZnSO4.xH20 is

to heat it carefully to drive off the water.

ZnS04.XH20(s) — ZnSO4(s) + XH20(g)

A student placed a sample of the hydrated zinc sulphate in a weighed boiling tube

and re-weighed it. He then heated the tube for a short time, cooled it and reweighed it

when cool. This process was repeated four times. The final results are shown below,

Mass of empty tube (g) | Mass of tube + hydrated | Mass of tube + salt after

salt (g) fourth heating (g)

74.25 77.97 76.34

(i) Why was the boiling tube heated, cooled and reweighed four times? [3 Marks]

(i) Calculate the amount, in moles, of the anhydrous salt produced. [6 Marks]
(iit) Calculate the amount, in moles, of water driven off by heating. [6 Marks]
(iv) Write out the electron configuration of Zn in this compound. [5 Marks]
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QUESTION TWO
a. A table containing twelve pure substances is given below.
NOTE:
- These substances can be used more than once in answering questions A to K.
- Write the full formula of each substance used in the answer.
- Some questions have more than one answer and some may have no answer.
- When no answer is available write ‘none’ or ‘no answer’
- Each question (i to x) is worth two marks.

- The mark will be assigned only if the complete answer is given.

C HoS CoSOy4 S
CaCO; As Al Rb
FeS Br; NH; Mg

(i) Has an electronic structure with 2 unpaired electrons
(ii) Has 2 valence electrons in its atom
(iii) Forms an ion with a spectroscopic electronic configuration of

15725 2p"35%3p%4573d" % 4p°
(iv) Forms mono-atomic anions
(v) Has a core (inner) electronic configuration of 1522522;)6
(vi) Has one half-filled p sublevel
(vii) Contains or is a monovalent atom
(viii) Example(s) of an ionic compound
(ix) Example(s) of a diatomic molecule
(x) Atoms in its structure are joined together by pure covalent bonds only

[20 Marks]

b. In the process of attempting to characterize a substance, a chemist makes the

following observations:-

The substance is a silvery white, lustrous metal. It melts at 649°C and boils at
1105°C. The substance burns in air, producing an intense white light. It reacts
with chlorine to give a brittle white solid. The substance can be pounded into

thin sheets or drawn into wires. [t is a good conductor of electricity.
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identify any two chemical and two physical properties of the unknown substance.
[S Marks]

QUESTION THREE
a. Give the charge and electron configurationon the ion which is underfined in the
following cmpounds:
(i) Cd(NO3),
(ii) Ags(POg)
(iii) NbO, [9 Marks]
b. Use the Table of Electronegativity to determine whether the following are ionic or

covalent (pure or polar) compounds. Provide a reason for your answer.
(i) COz
{i1) KBr [6 Marks]
¢, Eighteen grams (18.0 g) of potassium hydroxide are dissolved in 850.0 mL of

deionised water. The resulting solution reacts with sulfuric acid according to the

following equation:

KOH{ag) + H.804(ag) _ KoSOs(ag) + HaO(f)

(i) Determine the number of moles in the KOH solution?
(ii) Calculate the number of moles/L. of the sulfuric acid solution if 500.0 mL of the

KOH reacts with 800.0 mL of the acid.
(iif) Give the IUPAC name of the sulfur-containing product,

[10 Marks]

QUESTION FOUR

A student performs a titrimetric analysis to determine the amount of iron in a sample

using potassium dichromate in basic medium.

e

Construct a balanced chemical equation for the reaction. 120 Marks]}

b. Identify the reducing and oxidizing agents. {5 Marks]
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QUESTION FIVE

Qualitative analysis of an unknown acid was found to contain only carbon, hydrogen and
oxygen. In a quantitative analysis, a 10.46 mg sample was found in oxygen and gave
22.17 mg carbon dioxide and 3.40 mg water. The molecular mass was determined to be
166 gmol-1. When 0.1680 g of the acid was titrated with 0.1250 M sodium hydroxide,
the end point was reached after 16.18 mL of the base added.

a. What is the empirical formula of the acid? [10 Marks]
b. What is its molecular formula? [6 Marks]
c. Is the acid mono-, di- or triprotic? [3 Marks]
d. Calculate the percent composition of the acid. [6 Marks]
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