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QUESTION ONE

a. Solid aluminum and gaseous oxygen react in a combination reaction to produce
aluminum oxide:

4A1(s) + 302(g) — 2AIC3(s)

In a particular experiment, the reaction of 2.5 g of Al with 2.5 g of O produced
3.5 g of A1203. What is the % yield of the reaction?

Ay

[9 Marks]
b. The value of AH® for the reaction below is -1107 kJ:

2Ba(s) + Op(g) — 2Ba0(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]

¢.  Ofthe acids in the table below, which one is the strongest acid.

Acid K,
HOAc¢ |1.8x 105
HCHO, | 1.8 x 1074

HCIO [3.0x108
HF 6.8 x 104

[3 Marks]
d.  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? {7 Marks]
Total: 25 marks
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QUESTION TWO
a. Write the full electron configuration of the following ions
(i)  Mndt ;
() I ’ .
(i)  S2- [ 3x 3 Marks}
b. For each of the following redox reaction equations, identify oxidizing and
reducing agents and assign oxidation numbers of all atoms involved in the redox
reaction. '
(i) MnO4~ + Br- — Mn2t + Bry
(i) CN- + Fe3* — CNO- + Fe2*
[2 x 4 Marks]
c. Silver nitrate and aluminum chloride react with each other by exchanging anions:
3AgNO3 (agq)+ AICI3 (aq) — AINO3)3 (aq) + 3AgCl (s)
What mass in grams of AgCl is produced when 4.22 g of AgNO3 react with 7.73
g of AICl3? [8 Marks]
Total: 25 Marks
QUESTION THREE
a. A sample of a liquid with a mass of 8.657 g was decomposed into its elements
and gave 5.217 g of carbon, 0.9620 g of hydrogen, and 2.478 g of oxygen. What
is the percentage composition of this compound? [6 Marks}
b. Determine the pOH of a 0.35 M aqueous solution of CH3N Hy (methylamine).
The Ky, of methylamine is 2.7 x 10-4, [7 Marks]
c. Classify the following acids and bases using the various acids and bases
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definitions. For each classification, state the reason why.

(i) NH3
(i) H,0 ,
{i)OH" /
(iv) CO [12 Marks]
Total: 25 Marks
QUESTION FOUR

a. What are the bond polarity limits for a polar covalent compound? [4 Marks]
b. 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) SO,

(ii) CsBr

(iii)PbNO;

(iv)ZnO

(v) C2He [15 Marks]|
c.  State the first law of thermodynamics. [3 Marks]

d. With reference to enthalpy changes, what does the term “standard conditions”
mean? [3 Marks]

Totak: 25 marks

QUESTION FIVE

a. If a sample is found to contain only phosphorous & oxygen has percent
composition 56.34% P & 43.66% O, is the molecular formula of the sample
P40|0? {10 MBI‘kS]
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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 c¢m? 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
forms?

[7 Marks]

Total; 25 marks
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: General data and fundamental constants

Quauntity

Speed/of light
Elernentary charge
Faraday constant
Boltzmann constant
Gas constant

Planck constant

Avogadro constant
Atomic mass unit
Mass
electron
proton
neutron
- Vacuum permittivity

Vacuum permeability

Magneton

Bohr

niiclear

g value
Bohr radius
Fine-structure constant
Rydberg constant '
Standard acceleration
of free fall

Gravitational constant

Conversion factors

1 ¢al

Prefixes f¢ P

fernto pico  pano
107 10

Symbol

I“"B = emme

= eNf2m,

e .

a, = 4ne,h/m ¢’
o= p.e'e/2h

R.. =m,e¥8hce?

E
"G

= 4.1847oules () 1erg
ley = 1.6022X 107 Y

n p m -
micro milli
10*  10°¢ 107

1 eV/molecule -

Value

299792458 X 10°m s?! ¢
1.602 177 X 10 C

9.6485 X 10" C mol"

1.380 66 X 10°® K

8.314 51 JX mol*

8.205 78 X 10 dm’ atm X' mol
6.2364 X 10 L Torr X mol”
6.626 08 X 10MJs

1.054 57 X-10™J s

6.022-14 X 10* mol"!

1.660 54 X 107 Kg

9.109 39 X 10" Kg
1.672 62X 10" Kg
1.674 93 X 10" Kg
8.85419X 10" 1" Ctm?
1,11265 X 10" 7' Cm?
4 X 10718 C¥*m*

4r X107 ' m?

9,274 02 X 107 J T

5.050 79 X 10¥ I T
200232

5291 77X 10" m
"7.297 35X 16°

1.097 37 X 10" w*

9.806 65 m s?
6.672 59 X 10" Nm? XKg?

= 1 X 1077
= 96485k] mol’
c d k M G

centi deci kilo mega giga
107 107 10° 10¢ 10°
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