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INSTRUCTIONS: Answer questions one and any other two questions  

QUESTION ONE - (30 MARKS)  

a) Define the following terms; 

(i)  Buffer solution         (2 Marks) 

(ii)   Electrochemistry        (2 Marks) 

(iii) Redox Reaction        (2 Marks) 

b) Calculate the pH of 0.1M sodium hydroxide solution.    (3 Marks) 

c) Using s,p,d notation, write the electron configuration of the following ions; 

(i) ����    (Cr = 24)    (1 Mark) 
(ii)  ����    (Ti = 22)    (1 Mark) 
(iii) 	
��    (Mn = 25)    (1 Mark) 
(iv) ���    (Cu = 29)    (1 Mark) 

d)    Distinguish between electronegativity and electron affinity.   (4 Marks) 

e)     The solubility of AgBr is 1.665 x  10��mol/litre at 298K. Calculate the solubility product of 

AgBr.          (4 Marks) 

f)     Outline four assumptions made in the Bohr atomic theory.   (4 Marks) 

g)    Explain the meaning of the term ‘common ion effect’    (2 Marks) 
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h)    Calculate the half-cell potential for zinc electrode in 1.0 x 10��M  Zn (NO3)2 solution. 

Given that �
��+ 2e → ��                Ε� =  −0.763V    (3 Marks) 

QUESTION TWO (20 MARKS) 

a) Draw the shapes of the following orbitals; 
(i) �          (2 Marks) 
(ii)  �!         (2 Marks) 

(iii) P#         (2 Marks) 
b) Explain the significance of the four quantum numbers.   (8 Marks) 
c) Calculate the pH of 0.1M acetic acid given that Ka for acetic acid is 1.85 x 10�� at 250c. 

(4 Marks) 
d) Define the term ionization energy.      (2 Marks) 

QUESTION THREE (20 MARKS) 

a) For a radiation having $ = 2.0 & 10�'m. Calculate; 
(i)  Wavenumber $�(  (in )�()      (2 Marks) 
(ii)  Frequency       (in Hetz)      (2 Marks) 
(iii)Energy E,                 (in Kj)      (3 Marks) 

       Given that C = 2.998 x 10* +�( 

                         h = 6.6262 x 10��,j+�( 

b) Draw the resonance structures of nitrate (N-�
�) ion.    (6 Marks) 

c) Using the oxidation number method, stepwise balance the following reaction in acidic 
media. 
Mn-,

� + Br(12)
� ⟶ 	
(12)

��  + 4��(12)      (5 Marks) 

 
d) Distinguish between Lewis acids and lewis bases.    (2 Marks) 

QUESTION FOUR (20 MARKS) 

a)  Describe the hybridization in Bryllium fluoride.    (5 Marks) 
b) Given that ;         (7 Marks) 

 56
78

�
 = �� + 	����  . Show that the De Broglies’ equation is . 

 $ =  ℎ :;  

c) Distinguish between covalent radii and van der waal radius.   (2 Marks) 
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d) Outline two factors that determine the magnitude of cell potential.  (2 Marks) 
e) Calculate the equilibrium constant for the reaction:    ( 3 Marks) 

 �<(�=��(0.1M // >?�(0.01 M)/Ag 

 Given that @� = 0.93 V 


