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QUESTION ONE
a. Explain why the dissolution of water in octane (CgH1g) is inhibited?{4 Marks]

b. The decomposition of N2Oj5 in the presence of carbon tetrachloride proceeds via

the reaction

2N205 (soln) — 4NO27 (soln) + O2 (soln)

The reaction is first order and has a rate constant of 4.82 x 10-3 s-1 at 64°C. Write
the rate law for this reaction. [S Marksj
¢. The value of AH® for the reaction below is -1107 kJ:

2Ba(s) + O7 (g) — 2BaO (s)
How many kJ of heat are released when 15.75 g of Ba (s) reacts completely with
oxygen to form BaO (s)? [6 Marks]

d. Of'the acids in the table below, which one is the strongest?

Acid K,
HOAc |1.8x10-5
HCHO, | 1.8 x 1074

HCIO [3.0x10-8
HF 6.8 x 10-4

[3 Marks]
e. The K, of hypochlorous acid (HCIQ) is 3.0 x 10-8 at 25.0°C. What is the %

ionization of hypochlorous acid in a 0.015 M aqueous solution of HCIO at
25.0°C? [7 Marks}]
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QUESTION TWO
a. Complete the following statements;
(i) Bond polarity refers to
(ii) Polar covalent bond refers to
(ii}) An oxidizing reagent is
(iv) Gases and liquids share the property of

(v) A common English set of units for expressing volume is gallon. The SI unit for

volume is
(vi) An atom of the most common iéotope of gold, 197 Ay, has protons,
neutrons, and electrons
(vii) The elements in groups 1A, 3-8B, and 6A are called, ., and
, respectively.

(viii) The specific gravity of 55% nitric acid is 1.40 at room temperature. What volume
(in cm3) would be occupied by a 44 g sample of nitric acid?

(ix) Aluminium reacts with a certain non-metallic element to form a compound with
the general formula Al2X3. Element X must be from Group of the
Periodic Table of Elements.

(x) The oxidation number of Cl in NaClOy is

[1 x 10 Marks]
b.  What is the difference between a physical and a chemical change? [3 Marks]

c.  Give the charge and electron configuration on the ion which is underlined in the
following compounds:
(i) Pb(NOs)
(ii) CsCl
(iii) 8102

[3 x 4 Marks]
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QUESTION THREE

a. Use the electronegativity table to determine whether the following compounds are

ionic or covalent (pure or polar) compounds. Provide a reason for each answer.
(0 Hz02

(ii) KBr

(iii)CuCl,

(iv)TiO, [4x3 Marks]
b.  State the first law of thermodynamics. [3 Marks]

c. With reference to enthalpy changes, what does the term “standard conditions”

mean? [6 Marks]

d. State Hess’s Law.

[4 Marks]
QUESTION FOUR

a.  Balance the following redox reaction equations in acidic media. For each equation,

identify the reducing agent.

() MnO4~ + Br- — Mn2* + Bry
(i) CN- + Fe3t — CNO- + Fe2*t

[2 x 10 Marksj

b. What are; an Arrhenius acid, a Bransted-Lowry acid and a Lewis acid?

{5 Marks]
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QUESTION FIVE

a. If a sample containing only phosphorous and oxygen has percent composition
56.34% P and 43.66% O, could the sample be P40 o? [10 Marks]

b. When a 0.2312 g sample of a compound was analyzed, it was found to contain
0.0894 g of C, 0.0375 g of H, and 0.1043 g of N. Calculate the empirical formula
of this compound. [8 Marks]

c. In an experiment, 40.0 cm® of 0.270 M barium hydroxide were mixed with 20.0
cm’ of 0.330 M aluminium sulphate. What is the total mass of the precipitate that

is formed?

[7 Marks]
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$1 Units and Conversions

Unit Symbol SI units
Newton N kg.m.s™
Pascal Pa kg.m s or Nom™
Joule J kg.m®.s or N.m or AVs
Watt w kg.mis® orbs™t
Coulomb C As
Volt v _kgmisSAor)C
Ohm Q kg.m%s>. A2 orv.A”
Amp A 1Cs™
Pressure Units and conversion factors
Pa (Pa=1N.m?
Bar 1 bar = 10° Pa
Atmosphere 1 atm = 101.325 kPa
Torr 760 Torr = 1 atm
760 Torr = 760 mmH§= 101.325 kPa
General data and Fundamental Constants
Gas constant R 8.314 51 J.K  .mol™
8.314 51 x 107 Lbar.K “.mol™
8.205 78 x 1072 L.atm.K -.mot™
62.364 L.Torr.K .. mol™
Avogadro constant Na 6.022169 x 10° mol™?
Molar volume of an ideal gas Vm 22,414 dm®
at 0°C and 1 atm
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