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QUESTION ONE
a.Balance the following redox reaction equations in both acidic and basic media.

Also identify the reducing and oxidizing agent in the reaction

MnOg~ + Br — Mn2t + Bry : [20 Marks]

b. The molecular formula of aspartame, an artificial sweetener, is C;4H;sN2Os.
Calculate the mass of carbon atoms that are present in 1.00 mg of aspartame.
[5 Marks]

QUESTION TWO
a. The empirical formula of a compound containing phosphorous and oxygen was
found to be P>0s. If the molar mass is determined to be 283.9 g/mol, what is the

molecular formula? [8 Marks]

. b. I£0.575 mole of CO; is produced by the combustion of propane, CsHg, how many

moles of oxygen are consumed? [8 Marks]

c. Draw the Lewis structures for the following compounds:

@  OCl-

(i) PHs

(i) HNO; [9 Marks]
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.
(i) HO,
(ii) KBr
(ii)CuCl;
(iv)TiO; [8 Marks]

b. If 18.1 g NHj is reacted with 90.4 g CuO, what is the maximum amount of Cu metal

that can be formed? The balanced chemical equation is given below.
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2NHj(g) + 3CuO(s) — Na(g) + 3Cu(s) + 3H0(g)
I8 Marks]

¢. Naturally occurring magnesium is a mixture of 3 isotopes; 78.99% of the atoms

are 2*Mg (atomic mass, 23.9850 u), 10.00% of **Mg (atomic mass, 24.9858 u),
and 11.01% of **Mg (atomic mass, 25.9826 u). From these data calculate the

average atomic mass of magnesium. [9 Marks]

QUESTION FOUR

a. Give the charge and electron configuration on the ion which is underlined in the

following compounds:

() Sn(NOs),
(i) BaCl,
(iii) CrO, [15 Marks]

b. The K, of hypochlorous acid (HCIO) 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? [6 Marks]

c. 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. It is a good conductor of electricity.

Identify any two chemical and two physical properties of the unknown
substance. [4 Marks]

QUESTION FIVE

a.

Complete the following statements;

(i) The three subatomic particles are

(ii) Polar covalent bond has bond polarity of

(iii) Solids and liquids share the property of
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b.

c.

(iv) A common English set of units for expressing speed are miles/hour, The SI
unit for speed is

(v) An atom of the most common isotope of gold, 197Au, has
protons, neutrons, and electrons

(vi) The elements in groups 1A, 3-8B, and 7A are called,

and , tespectively.
(vii)A reducing reagent is

(viii) Units for specific gravity are

(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 NaClQy is

[20 Marks]
What is the difference between a physical and a chemical change?

[2 Marks}]
State the first law of thermodynamics. [3 Marks]
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General data and fundamental constants

Quantity
Speed of light c
Elementary charge e
Faraday constant F=N,e
Boltzmann constant k
Gas constant R=Nxk
Planck constant h
h=hix

Avogadro constant N,
Atomic mass unit u
Mass

electron m,

proton m,

neutron m,
Vacuum permittivity g, = 1/c%p,

: 4rne,

Vacuum permeability I
Magneton

Bohr i = eh/2m,

nuclear. "y = eN/2m,

g value Ze B
Bohr radius a, = 4ng,N/m,6*
Fine-structure constant o = pefel2h
Rydberg constant ‘ R. = m,¢'/8h'ce?
Standard acceleration
of free fall 24
Gravitational constant . G

Conversion factors

1 cal
eV

4.184 joules ()
1.6022X 1077

Prefixes f p n

fermto pico pano
0% 10" lD""

Symbol

1erg

1 eV/molecule

B
micro milli

10°

Yalue

2.997 92458 X 10°m s
1.602 177X 10" C

9.6485 X 10* C mol"

1.380 66 X 10™ T K

8.314 51 J X mol?

8.205 78 X 107 dm’ atm K™ mol”!
6.2364 X 10 L Torr K mol”
6.626 08 X 10M I 5

1.054 57 X-10%J s

6.022 14 X 10® mot"

1.660 54 X 107 Kg

9.10939 X 16" Kg
1.672 62X 107 Kg
1.674 93 X 107 Kg
8.85419X 10" ) Cm?
1.11265X 1071 Cm?
4nX 10718 C¥m?

4 X 1077 ' m?

9,274 02 X 10M 1T

505079 X107 I 1!
200232

5291 77X 10" m
"7.29735X 107

1.09737X 10" m™

9.806 65 m s?
6.672 59 X 10" N m* Kg*

1X1073
96 485 k¥ mol’

Bogc

c d k M G _
centi deci kilo mega giga
100 100 18 10 10
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