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QUESTION 1 (COMPULSORY) [Total marks = 25]

Write down the letter bearing the correct answer for each of the following questions

1.1. Which phase of matter that can be compressed to occupy 2 smaller volume and can be
expanded o occupy a larger one?

A. The liquid phase

B. The gas phase

C. The solid phase

D. Both liquid and gas phases

1.2. The dynamic equilibrium between all three phases of water called the ‘triple point” occurs at
which temperature and pressure? '

A. At a temperature of 0.1°C and at a pressure of 0.6 atm

B. At a temperature of 1°C temperature and at a pressure of 6 atm

C. At a temperature of 100°C temperature and at a pressure of 1 atm

D. At a temperature of 0.01°C temperature and at a pressure of 0.006 atm

1.3. A compound is a pure substance that consists of;

A. One element

B. Matter

C. Two or more different kinds of elements that are present in constant proportions by mass and
are chemically by bonds

D. Three or more different kinds of elements that are present in constant proportions by mass and
are not chemically combined by bonds

1.4. A solute is best described as;

A. The substance which is present in smaller amounts in a solution.
B. The substance which is present in larger amounts in a solution.
C. A mixture.

D. A solvent.

1.5. Which statement below correctly defines what a catalyst is?

A. A catalyst is an electrolyte substance that takes part in a chemical reaction

B. A catalyst is an acid in a chemical reaction.

C. A catalyst is a salt resulting from the reaction of an acid and a base

D. A catalyst is a substance that increases the rate of a chemical reaction without itself getting
used up

1.6. According to your understanding, how can you define alkanes?

A. These are unsaturated hydrocarbons with single covalent bonds between carbon atoms

B. These are saturated hydrocarbons with the carbon atoms joined in rings by single covalent
bonds

C. These are saturated hydrocarbons with single covalent bonds between carbon atoms

D. These are unsaturated hydrocarbons with the carbon atoms joined in rings by single covalent
bonds



1.7. Which of the following four statements is correct about a phenol?

A. A phenol is a compound with no group attached to an aromatic ring.

B. A phenol is a compound with an aromatic ring.

C. A phenol is a compound with an OH group attached to an aromatic ring.
D. A phenol is a compound without an aromatic ring.

1.8. How would you define proteins?

A. Proteins are polymers of amino acids contained in all dead cells.
B. Proteins are polymers of amino acids contained in all living cells.
C. Proteins are cells of all living things.

D. Proteins are polymers.

1.9. A hydrocarbon is referred to as;

A. A compound that contains only carbon and hydrogen atoms.
B. A compound that contains only carbon atoms.

C. A compound that contains only hydrogen atoms.

D. A compound that contains no atoms.

1.10. How will you define amines?

A. Amines are inorganic compounds containing bivalent nitrogen atoms bonded to one or more
carbon atoms.

B. Amines are compounds containing trivalent nitrogen atoms bonded to one or more carbon
atoms.

C. Amines are organic compounds containing bivalent nitrogen atoms bonded to one or more
carbon atoms.

D. Amines are organic compounds containing trivalent nitrogen atoms bonded to one or more
carbon atoms,

QUESTION 2 [Total marks = 25]

5.1 Caleulate the atomic mass of Oxygen (O) in amu; given the following information of its
isotopes: [10 marks]
Oxygen 16 ['°0] with abundance of 99.757 %
Oxygen 17 [0] with abundance of 0.038 %
Oxygen 18 ['*0] with abundance of 0.205 %

2.2. Calculate the percent (%) elemental composition of Sulphuric Acid (H2SO4) given the
following information: H = 1 amu; S = 32 amu; O =16 amu. [10 marks]

2.3, What is the molecular formula of an alkane containing nine [9] carbon atoms [5 marks]



QUESTION 3 [Total marks = 25]
3.1. Complete the following chemical equations: [10 marks]
i. CH3;CH,CH,CH; + 6.50; S
ii. CHy+20, BRI
ili. CHy + Cly —_—
iv. CHyCl+ Ch —_

3.2. You are required to make 100 ml of 0.34 M Potassium Chloride (KC1); calculate the mass of
KCl you would need to make this solution. [10 marks]

3.3. Calculate the formula mass of Lead Sulphate (PbSO4) given the following information: Pb

=207.2 amu; S = 32.1 amu; O = 16.0 amu [5 marks]
QUESTION 4 [Total marks = 25]
4.1. You are provided with 10 M H,PO, stock solution, calculate the volume of the stock
solution you would require to prepare 200 ml of 0.18 M H,PO,, [10 marks]
4.2, Give the TUPAC names of the following compounds: [10 marks]
CH3—(|1H2 $H3
i CH;-CH,-CH-CH,-CH-CH,-CH-CHj;
by
ii. CH3?HCH2CHQCH3
Cl
iii. CH,-CH,
CH, CH,

iv. CH,=CH-CH=CH-CH=CH-CHj;
V. CH,=CH-CH=CH,

4.3. What are proteins and why are they important in our bodies (discuss only two reasons)?
{5 marks]

%
NN
D



QUESTION § [Total marks = 25]

5.1. Calculate the equilibrium constant of the reaction of CO and H,O 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]

5.2, What pressure (in bars) could 2.5 mol of argon gas exert in a vessel of volume 1500 ml at

27°C if it behaved as an ideal or a perfect gas? [10 marks]
5.3. Calculate the equivalent mass of F e*". Where: Fe = 55.845 amu. [5 marks]
EXTRA INFORMATION

1. Equation of a perfect gas: pV' = nRT
2. Gas constant (R) = 8.31447 x 10 L bar K" mol”
3. Avogadro’s constant: 6.02214 X 10% mol™

4. Density of water: 1 g/lem?

5. pH=log l/[H"]=-log [H']

6. mA + nB pC + gD

7. K =((CP DI (ATB])

8. X=p/kK

9. F=k{Cx C)i*

10. AG=AH - TAS

11. GV =GV,

12. K = Temperature (°C) + 273.15



