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INSTRUCTIONS: Answer questions one and any other two questions. 

 

QUESTION ONE - (30 MARKS)  

a) Define the following terms;       (8 Marks) 

(i)   Partial pressure 

(ii)   Ideal gas 

(iii)   Buffer solution 

(iv)   Redox Reaction 

b) Distinguish between homogeneous and heterogenous equilibrium.  (4 Marks) 

c) Calculate the pH of 1.0 x M sodium hydroxide solution.   (3 Marks) 10 ―3

d) Outline three applications of equilibrium constants.   (3 Marks) 

e) Calculate the half-cell potential for zinc electrode in M Zinc nitrate solution. 1.0 𝑥10 ―2

Given that          E = - 0.763V    (3 Marks) 𝑍𝑛2 + + 2𝑒 →𝑍𝑛

f) Outline the factors that commonly affect solubility.    (3 Marks) 

g) State two causes of deviation of gases from ideal behaviour.   (2 Marks) 

h) Calculate the root mean square speed for carbon (IV) oxide gas at 270C given that R = 

8.314  and molar mass is 44.0g/mol.     (3 Marks) 𝑚𝑜𝑙 ―1𝑘 ―1
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i) Given that; 

 aA + bB cC + dD

Write an equilibrium constant Kc expression for the reaction above.  (1 Mark) 

QUESTION TWO (20 MARKS) 

a) Highlight four characteristics of equilibrium.     (4 Marks) 

b) Calculate the solubility of solid CaF2 (Ksp = 4.0 x ) in a 0.025M NaF solution. 10 ―11

(5 Marks) 

c) Distinguish between strong acids and weak acids.    (4 Marks) 

d) What is meant by the term ‘common ion effect’?    (2 Marks) 

e) State two uses of a salt bridge.       (2 Marks) 

f) Calculate the pressure exerted by  2 litres of 3.2g of oxygen gas at 00C assuming that the 

gas behaves ideally given that 0 = 16, R = 0.0821 .   (3 Marks)  𝐿𝑎𝑡𝑚𝑘 ―1

QUESTION THREE (20 MARKS) 

a) Calculate the Ksp value for bismuth sulfide(Bi2S3), which has a solubility of 1.0 x 10 ―15

mol/L at C.        (5 Marks) 250

b) State four factors which influence equilibrium position in gases.  (4 Marks) 

c) Calculate the equilibrium constants for the reaction;     (3 Marks) 

             Cu / Cu2+
(aq)( 0.5M ) // Ag+

(aq) (0.1M) / Ag

given that = 0.945V E𝜃

d) Calculate the pH of 0.5M acetic acid given that Ka for acetic acid is  1.8 𝑥 10 ―5

          (4 Marks) 
e) Outline four postulates of the kinetic molecular theory relating to particles of an ideal gas. 

          (4 Marks) 

QUESTION FOUR (20 MARKS) 

a) Kinetic energy is given as K = , show that kinetic energy is dependent on ½𝑚𝑢2

temperature by the equation; 

RT         (4 Marks) 𝐸 =  3 2
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b) A gaseous mixture contains 131.84g of methane, 12.03 of Ethane (C2H6) and 5.104g of 

propane (C3H8). If the total pressure of the gases is 2.74 atmospheres, calculate the partial 

pressures of the gases given that C= 12, H = 1.    (6 Marks) 

c) A buffered solution contains 0  ) and 0.40M NH4Cl. Calculate .25𝑀  𝑁𝐻3(𝐾𝑏 =  1.8 𝑥 10 ―5

the pH of this solution.      (4 Marks) 

d) The following equilibrium concentrations were observed for the Haber process at 127oC. 

                = 3.1 x  mol/L [𝑁𝐻3] 10 ―2

               [  = 8.5 x mol/L 𝑁2] 10 ―1

 = 3.1 x mol/L                  [𝐻2] 10 ―3

(i)  Calculate the value of K at C for this reaction.    (2 Marks) 1270

(ii) Calculate the value of the equilibrium constant at C for the reaction;  (2 Marks) 1270

                          2NH3 (g) NH3(g) +3H2(g)


