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SECTION 1: INORGANIC CHEMISTRY

QUESTION 1

a. Distinguish the following:

i. An atom and matter [2 marks]
ii. A shell and an orbital [2 marks]
iii. An element and a compound [2 marks]
iv. Exothermic and endothermic reactions [2 marks]
V. An electrolyte and electrolysis [2 marks]

b. Calculate the formula mass of the mineral chromite (FeCr204) given the following
information: Fe = 55.845 amu; Cr = 51.996 amu; O = 15.999 amu [5 marks]

¢. How many atoms of chlorine are in 25.5 g of iron (III) chloride (FeCls) [10 marks]
[Total = 25 marks]

QUESTION 2

a. Calculate the atomic mass of Magnesium (Mg) in amu; given the following
information of its isotopes: :

Isotope Abundance (%) Mass (amu)

23Mg 51.22 23.985042

$5Mg 30.55 24.985837

28Mg 18.23 25.982593 [10 marks]

b. Calculate the percent (%) elemental composition of Potassium Permanganate
(KMnOy) given the following information
K =39.098 amu; Mn= 54.938 amu; O = 15.999 amu. [10 marks]

¢. Calculate the pH of the following solutions; 0.1 A HCI and 0.1 M NaOH [5 marks]
; [Total = 25 marks]

QUESTION 3
a. What pressure in bars could 1.9 mol of Argon gas exert in a vessel with a volume of
2.5 dm® at 28°C if it behaved as a perfect gas? [15 marks]

b. You are provided with 4 M HCI stock solution, what volume of this acid would you
need to prepare 500 ml of 0.21 M HCI? [5 marks]

¢. You are required to make 100 ml of 0.43 M Sodium carbonate (Na,COs); calculate

the mass of the solute you would need to make this solution [5 marks]
[Total = 25 marks]
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SECTION 2: ORGANIC CHEMISTRY

QUESTION 4
a. Define or briefly describe the following terms and phrases.
i Cycloalkanes [2.5 marks]
11. Unsaturated hydrocarbons [2.5 marks]
1il. An alkene [2.5 marks]
iv. A phenol [2.5 marks]
V. An alkyl group [2.5 marks]
Vi. Alcohol [2.5 marks]
b. Determine the molecular formula for a normal cycloalkane containing seven [7]
carbon atoms [5 marks]
(o Determine the molecular formula for a normal alkyne containing twelve (12)
hydrogen atoms [5 marks]
[Total = 25 marks]
QUESTION 5
a. Give the IUPAC names of the following compounds: [1 mark each]
CH3-CH, ICH3
1. CH3—CHg-l(jH—CHz-CH-CHg—CH—CHg
Br
ii. CH3?HCH2CH2CH3
Cl1
iii. ?H2—|(?H2
CH,-CH,
iv. CH,=CH-CH=CH-CH=CH-CHj;
V. CH,=CH-CH=CH,
CH'J\ /CHZ'CH3
CH:- CHz/C \

Vii.

CH;
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Viii.

ix.

Xi.

Xii.

Xii,

Xiv.

XV.

CH3-CH2-CEC-FH—CH3
CH;
CH3—CH2-CH2-CEC-CH3

CH3-CH2-CEC-$-CH3
CH;

71

—

OH
1
\\
H;
CH3CH&HCH3
H;
CH;3CH,CH,NH,
FH;,
CH3CH2-?--CH3
OH

[15 marks]

. Write down the structural formula for each of the following compounds;

i. Propyn
ii. Ethylcyclohexane

iii. 4-ethyl-2-methyloctane

iv. Pentane

v. 2-methyl-3-pentene

[2 marks]
[2 marks]
[2 marks]
[2 marks]
[2 marks]
[Total = 25 marks]
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QUESTION 6

1. Complete the following chemical equations:

i, CHi+ ¢l

ii. CH;3Cl+ Cl,

iii. CH3CH,CH,CH; + 6.50,
iv. CHy + 20,

v. CH,=CH, + H,

vi. CH,=CHj (ethane) + Br;

H
Vii. K =/ + KMnO,4 + H,0
I/C Ny

Viii. CH;C=CH + 2Br,
OH
iX. 1 H>S04
)
X. R-E—H

_

K7Cr04 ~

H,SO4

[2 marks each]

[20 marks]

2. How would you treat someone poisoned by carbon monoxide (CO)? [5 marks]

[Total = 25 marks]
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EXTRA INFORMATION

Equation of a perfect gas: p¥ = nRT

Gas constant (R) = 8.31447 x 10 L bar K™! mol’:
Avogadro’s constant: 6.02214 X 10°* mol”
Density of water: 1 g/cm®

pH =1log 1/[H"] =- log [H"]

mA + nB pC + gD

K =(CP[D]%/ (AI"[BI")

X=p/K

F =k(C; x Cy)/r?

10. AG = AH - TAS

11. C, V=G, V,

2N SO, e Sk e
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