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_______________________________________________________________________________________

Question ONE (30 marks)

a. State and explain two characteristics of covalent bonds (6 marks)

b. i. List the three different ways of drawing organic molecule structures (3 marks)

ii. H3CNHCH2COOH is the representation of a molecule’s structure in one form. Draw the two other 
forms (4 marks)

c. i. List 5 (FIVE) families of functional groups (5 marks)

ii. Identify ALL the functional group(s) in each molecule. (8 marks)

a.
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b.

c.

d.

d. A compound of carbon and hydrogen contains 92.3% C and has a molar mass of 78.1 g/mol. What is its 
molecular formula? (4 marks)

Question TWO (15 Marks)

a. Define the terms: (6 marks)

    i. Isomers

    ii. Conformational isomers

    iii. Stereo isomers

b. Identify the type of isomerism demonstrated by the molecules below: (3 marks)

    i. 

    ii. 

    iii.  
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   . 

c. List the three types of stereo isomers (3 marks)

d. Explain chirality in carbon giving two example (3 marks)

Question THREE (15 marks)

a. State the relationship between percentage composition, empirical formula and molecular formula (3 marks)

b. Analysis of a 12.04-g sample of a liquid compound composed of carbon, hydrogen, and nitrogen showed it to 
contain 7.34 g C, 1.85 g H, and 2.85 g N. What is the percent composition of this compound? (3 marks)

c. The bacterial fermentation of 100g of grain to produce ethanol forms a gas with a percent composition of 
27.29% C and 72.71% O. What is the empirical formula for this gas? (4 marks)

d. A major textile dye manufacturer developed a new yellow dye. The dye has a percent composition of 75.95% 
C, 17.72% N, and 6.33% H by mass with a molar mass of about 240 g/mol. Determine the molecular formula of 
the dye.  (5 marks)

Question FOUR (15 marks)

a. i. All atoms are made up of three components. List them (3 marks)
ii. State the characteristic of each component listed (3 marks)

b. i. Define the term atomic orbital (2 marks)
ii. List the four different orbitals (2 marks)

c. Demonstrate Hund’s rule using the non-bonded atoms of nitrogen and oxygen (5 marks)

Question FIVE (15 marks)

a. List three alkanes and their uses (3 marks)
b. i. Describe the general solubility of alkanes in water and organic solvents, and their characteristic as 

solvents (3 marks)
ii. Describe what happens when a molecular substance dissolves in water (4 marks)

c. Give three reasons why carbon is the central element in organic chemistry. (3 marks)
d. Are organic compounds based more on ionic bonding or covalent bonding? Explain. (2 marks)


