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INSTRUCTIONS:  Answer question one and any other two questions 
      
 
QUESTION ONE (30 MARKS) 

a) State the Daltons law of partial pressures.       (2 Marks) 

b) Calculate the pressure of Carbon (IV) Oxide for 0.81 litres of 0.05 moles of Carbon (IV) 

Oxide at 273 K.         (4 Marks) 

c) A mixture of 4.0×10-3 mol of H2 and 1.0 ×10-3 mol of iodine, I2 are placed in a 5.00 litres 

container at 500 K and allowed to come to equilibrium.  Analysis of the equilibrium mixture 

shows that the concentration of HI is 1.87×10-3M.  Calculate the equilibrium constant,  Kc at 

500 K for this reaction.         (4 Marks) 

d) From the equilibrium )(2)(3 22 gg SOSO → at a temperature of 727°C, Kc has the value 4.07 ×

10-3M.  Calculate the value for Kp.       (3 Marks) 

e) A solution formed by dissolving an anti acid tablet has a pH of 9.18.  Calculate its [H+]. 

           (2 Marks) 

f) Given that solubility product, Ksp for AgCl is 2.8×10-10mol-2 at 25°C.  What is the solubility 

of AgCl in one litre of water?        (4 Marks) 
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g) Calculate the electrode potential for Cd electrode in a solution of 0.01 M Cd2+. Given that 

( ) VECdeCd saq 403.02 0
)(

2 −==++        (4 Marks) 

h) Explain briefly two factors which determine the magnitude of cell potential. (4 Marks) 

i) Explain the Le’ Chaterlier’s principle.      (3 Marks) 

 

QUESTION TWO (20 MARKS) 

a) Using the first principle of Boyles’, Charles and Avogadro’s law derive the ideal gas 

equation in terms of concentration, C, pressure, P, temperature, T and the gas constant, R. 

           (3 Marks) 

b) It takes nitrogen gas two minutes to diffuse through an orifice.  How much time will methane 

gas take to diffuse through the same orifice?      (4 Marks) 

c) State the law of mass action.         (2 Marks) 

d) At 291K the distribution coefficient (partition coefficient) of butanoic acid, 

CH3CH2CH2COOH, between ethoxyethane (ether) and water is 3.5. 

(i) Calculate the mass of butanoic acid extracted by shaking 100cm3 of water containing 

10g of butanoic acid with 100cm3.       (4 Marks) 

(ii)  What would be the mass of butanoic acid removed in each of the two further 

extractions using 100cm3 of ether each time?     (3 Marks) 

(iii) Compare the total mass of butanoic acid extracted in these three successive 

extractions with that in a single extraction using 300cm3.   (3 Marks) 

e) State two uses of the salt bridge in an electrochemical cell.    (2 Marks) 

 

QUESTION THREE (20 MARKS) 

a) 0.5 moles of hydrogen gas and an equal amount of iodine vapour were introduced into a one-

litre container at 763 K.  Calculate the final concentration of reactants and products when 

equilibrium is established Kc=45.9.        (6 Marks) 

b) What is the pH of a 0.02M magnesium hydroxide solution?    (4 Marks) 

c) Calculate the equilibrium constant, Keq for the reaction and comment on the value of Keq 

obtained.           (4 Marks) 

( ) ( ) AgMAgMPbPb //01.0//1.0/ 2 ++      VE 93.00 =  
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d) Briefly explain the term common ion effect.      (2 Marks) 

e) Calculate the molar solubility of Ag2SO4 in 1.0M Na2SO4 given that 

)(
2
4)()(42 2 aqaqs SOAgSOAg −+ ++ and 5104.1 −×=spK      (4 Marks) 

 

QUESTION FOUR (20 MARKS) 

a) State three main factors that effect equilibrium      (3 Marks) 

b) At 300K and 1 atmospheric pressure dinitrogen tetra oxide is 20% dissociated in nitrogen 

dioxide.  Calculate the equilibrium constant, Kp for the reaction.    (5 Marks)  

c) Calculate the Ecell for the following 

CuMCuSOMZnSOZn //0.1(//)0.1(/ 44  

Given that VEZneZn 763.0.............2 0 −=>+  

       VECueCu 337.0..............2 02 =>+ +      (4 Marks) 

d) (i)  A solution was prepared by mixing 0.7M acetic acid and 0.6M sodium acetate where 

.1085.1 5 MK a
−×=   Calculate the pH of the solution.    (4 Marks) 

(ii) Calculate the change in pH when 1ml of HC1 is added to 500ml of the solution prepared 

in 4(d) above.           (4 Marks) 


