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QUESTION 1

Lewis dot structure follows the octet rule in the bonding of atoms. However, there are a
few exceptions implemented.

a) BFs has two possible structures. Indicate the stable structure by
calculating the formal charge.
b) Structures for CO2 and NO2 have different molecular geometry.
Present the molecular geometry for both molecules by drawing the
Lewis structures.
c) By giving a suitable example, define the term hydrogen bonding.
QUESTION 2
a) Discuss the acid and base terms based on the below concept. Also,
give one (1) example for each.
i.  Arrhenius Concept
i. Bronsted-Lowry Concept
b) In an experiment, students are required to dilute H2SO4 to prepare a
stock solution.
i.  Show how many milliliters of 3.0 M H2SO4 are required to
prepare 450 mL of 0.10 M of H2S0Qa.
ii. Solve the molar mass of H2SOa.
c)

If 37.12 mL of 0.543 M LiOH neutralized 40.50 mL of HZSO4, show

.the calculation to solve how much molarity of the acid is needed.

2LIOH+HSO —»Li SO +2HO
27 4 2774 2

(7 marks)

(10 marks)

(3 marks)

(8 marks)

(3 marks)

(2 marks)
(7 marks)
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QUESTION 3

Chemical equilibrium is the state reached by a reaction mixture when the rates of
forward and reverse reactions have become equal.

a) N204(g) «> 2NO2(q) (4 marks)

Based on the Le Chaterlier's Principle, state either the reaction
shifts to right or left.

i. The concentration of N204(g) is increased.

ii. The concentration of N204(g) is decreased.
b) For a system:
N204(g) <> 2NO2(q) (12 marks)

Kc for reaction at 100 °C is 0.36. Determine the concentration of all
species at 100 °C if the initial concentration of N2O4 is 0.1 M.

c) An equilibrium reaction:
CO(g) + H,0(g) «» CO,(g) + H,(9)

i. Write the equilibrium constant expression for the above
equation. (2 marks)

ii. The initial reaction of the above equation starts with 1.0 mol of
CO and 1.0 mole of H20 in a 50 L vessel and reaches the
equilibrium mixture at 1000 °C. The equilibrium constant Ke at (12 marks)
this temperature is 0.58. Show the evidence in the calculation
how the final mole of each substance in the equilibrium mixture
is achieved as listed below:

CO = 0.57 moles; H20 = 0.57 moles;, CO» = 0.43 moles; H» =
0.43 moles
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QUESTION 4
The pH scale is a measure of the hydrogen ion concentration for acid and base.

a) Define these terms and give one example for each. (6 marks)
i. Strong acid
ii. Strong base

b) Predict the molarity of hydronium ion in a solution of pH 8.25. (3 marks)

c) 0.25M of HCN solution has a pH of 5. Manipulate the given data to (12 marks)
find the value of Ka.

HCN (aq) «—— H*(aq) + CN7(aq)

d) At 25 °C pH of a base solution is 10.30. Determine pOH. Solve the (9 marks)

concentration of H* and OH.

End of question
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