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SECTION 1: INORGANIC CHEMISTRY

QUESTION 1

a. Define and/or give brief descriptions of the following terms:

iii.
iv.

V.

Vi.

A colloid [2.5 marks]
A solid [2.5 marks]
Solvent [2.5 marks]
Endothermic reaction [2.5 marks]
Electrolyte [2.5 marks]
A nucleus [2.5 marks]

b. Calculate the formula mass of potassium dichromate (K2Cr,07) given the following
information: K =39.098 amu; Cr = 51.996 amu; O = 15.999 amu [5 marks]

c. Distinguish between a covalent and an ionic bond [5 marks]

[Total = 25 marks]

QUESTION 2

a.

Calculate the atomic mass of Neon (Ne) in amu; given the following information of
the isotopes:

Neon 20 [*’Ne] with abundance of 90.48 %
Neon 21 [*'Ne] with abundance of 0.27 %
Neon 22[22Ne] with abundance of 9.25 %

[10 marks]

Calculate the percent (%) elemental composition of zinc pyrophosphate (Zn,P,07)
given the following information: Zn = 65.39 amu; P = 30.974 amu; O = 15.999 amu

[10 marks]
¢. Convert: 0.49 N Sulphuric acid to Molality [5 marks]
[Total = 25 marks]
QUESTION 3
a. What pressure (in bars) could 3.44 mol of argon gas exert in a vessel of volume 1600

ml at 24°C if it behaved as an ideal or a perfect gas? [5 marks]

You are required to make 200 ml of 0.77 M Sodium carbonate (Na,COs3); calculate
the mass of the solute you would need to make this solution [10 marks]

Calculate the equilibrium constant of the reaction of CO and H>0 to produce CO, and
H, given that the concentrations are as follows; [CO] = 0.0044 M, H,0 = 0.0044 M,
CO, =0.0033 M and [H,] = 0.0033 M at 1000°C. [10 marks]

[Total = 25 marks]
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SECTION 2: ORGANIC CHEMISTRY
QUESTION 4

a. Define or briefly describe the following terms and phrases. Use a structural formula or
an example where necessary

1. Protein [2.5 marks]
il. Hydrocarbon [2.5 marks]
1. Saturated hydrocarbon [2.5 marks]
1v. Molecular formula [2.5 marks]
V. An alkyne [2.5 marks]
Vi. A parent chain [2.5 marks]

b. What is the molecular formula for a normal alkane containing three [3] carbon atoms
[5 marks]

c. What is the molecular formula for a normal alkene containing eighteen (16) hydrogen
atoms [5 marks]
[Total =25 marks]

QUESTION 5
a. Give the [IUPAC names of the following compounds: [1 mark each]
I
i, CH3—CH—CHg—CHg-?H—CHg-(le-CHg

|
CH3 CH;

1i. CH; CH;(EHCHQCHQCH:;
F

i Ll ey
i
CH,

1v. CH,=CH-CH=CH-CH=CH-CH;

N CHQZCH-CHZCHQ

CH3\ /CH2~CH2-CH3

Vi. H/C=¢’“
CH;-CH; \CH3

Vi1. /,/CH_?,
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Viii.

IX.

X1,

Xil.

Xiil.

Xiv,

XV.

<l

CH;-C=C-CH,-CH-CH;
CI‘I3-CH2—CH2-CEC-CH3

CH3~CH3-CEC—(£-CH2CH3

CH,OH

|
7]

Hj
CH; CHiHC H;
H,

CH;CH,CH,NH,

g

CH; CH2-|C--CH3
OH

[15 marks]
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b. Write down the structural formula for each of the following compounds:

1. Propane [2 marks]
ii. Methylcyclohexane [2 marks]
iii. 4-ethyl-3-methyloctane [2 marks]
iv. Pentene [2 marks]
v. 2-methyl-2-pentene [2 marks]

[Total = 25 marks]

QUESTION 6

a. Complete the following chemical equations: [2 marks each]

. CHCL+Ch ———

u. CHCL; + €l ERETER X

iii. CH;CH,CH; + 50, —_

1v. CH3CH,CH; + 3.50, e

v. CH,=CH, + HCl e

V1. CH3(CH2)3CH-_~CHZ + Bry ——

CH; CH;
Vil. H/C= + KMnOy _—
H

viii. H-C=C-CH,-CH,-CH; + 2HBr ———>

ix. CH;CH,CH,CH,OH + KrCrO7
H,S0, ~

0

Xy CH'},CHQCHQ_HH il KZCTZOI;

H,S04

[20 marks]

b. What are proteins and why are they important in our bodies (give only two reasons) [5
marks]

[Total = 25
marks]
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EXTRA INFORMATION

/N

Equation of a perfect gas: pV = nRT
Gas constant (R) = 8.31447 x 10 L bar K mol™

2
3. Avogadro’s constant: 6.02214 X 10> mol
4. Density of water: 1 g/cm®

2,
6
7
8
9

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

. mA + nB | p€ + gD

. K =([CP [DI% ([A]"[B]")
. X=p/K

. sz(Clxcz)ffz

10. AG=AH - TAS
11. C]V1:CZV2
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