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SPECIAL/SUPPLEMENTARY EXAMS 

Instruction to the Candidate 

i. Answer Question ONE and any other two questions 

ii. Question one carries 30 marks and while the other questions carry 20 marks 

iii. The speed of light in vacuum (C)= 3.0 × 108 m/s 

iv. Faraday’s constant=96500 

 

QUESTION 1 (30 MARKS) 

a.) An electromagnetic radiation has a frequency of 2.34 × 1014 Hz. 

i.) Calculate the energy associated with this radiation     (2 marks) 

ii.) Calculate the wavelength of the radiation      (2 marks) 

iii.) Give the wave number of the radiation in cm-1     (2 marks) 

b.) Rutherford used alpha particles (He2+) to investigate the structure of the atom.  

Briefly explain his observations and implication in regard to atomic structure    

            (4 marks)  

c.) Give the oxidation numbers of the underline elements in the following compounds: 

i.) CO3
2-           (2 marks) 

ii.) ClO4
2-           (2 marks) 

iii.) KMn2O4          (2 marks) 

 

d.) Briefly explain the following types of bonds; 

i.) Dative Bond          (2 marks) 

ii.) Covalent  bond         (2 marks) 

 

e.) Name two application of electrolysis        (2 marks) 

 

f.) Explain the following observations: 



i.) The first ionization energy of magnesium is higher than for aluminum   (2 marks) 

ii.)  The third ionization energy of sodium is extremely high     (2 marks) 

iii.) Potassium oxide is more basic than Lithium oxide     (2 marks) 

 

g.) A battery delivers a steady current of 1.75A for a period of 1hr and 15 minutes. Calculate the total charge 

(Q) in coulombs that pass through the circuit      (2 marks) 

 

 

QUESTION 2 (20 MARKS) 

a.) Elements X and Y (symbols not actual number) have atomic number 48 and 52 respectively. 

i.) Write their electronic configuration       (4 marks) 

ii.) State their periods         (2 marks) 

iii.) State their groups         (2 marks) 

iv.) Classify them          (2 marks) 

 

b.) Briefly explain Bohr model of an atom and discuss its failures     

 (4 marks) 

 

c.) Complete and balance the following equation which represent the dissolution of copper (II) sulfide in 

aqueous nitric acid using ion-method       (6 marks) 

 

QUESTION 3 (20 MARKS) 

h.) 10.25mL of 0.15M HCl reacts with exactly 15.25mL of 0.25M NaOH. 

i.) Write a balanced equation for the above reaction     (2 marks) 

ii.) Calculate the pH of the resultant solution after mixing    (8 marks) 

iii.) Calculate the pOH of the resultant solution after mixing    (2 marks) 

 

i.) Electrolysis of molten magnesium chloride in a large cell uses steel cathode and a graphite anode. The 

overall reaction is ; 

 
i.) Write equations for half-reactions occurring at anode and cathode   (2 marks) 

ii.) Sketch the cell and indicate the direction of electron flow     (4 marks) 

iii.) Draw a convention cell diagram representation     (2 marks) 

 

 



QUESTION 4 (20 MARKS) 

a.) 0.1M NaOH solution is diluted eight (8) times its original volume; 

i.) Calculate the pH and pOH of the solution before dilution    (4 marks) 

ii.) Calculae the pH and pOH of the solution afer dilution    (8 marks) 

b.) Complete and balance the following equation for redox reaction that takes place in basic solution using 

ion-method.           (8 marks) 

 

QUESTION 5 (20 MARKS) 

a.) Distinguish between the following terms; 

i.) Electron affinity and Electronegativity      (2 marks) 

ii.) Electrochemical cell and voltaic cell       (2 marks) 

b.) Some of the following sets of quantum numbers are acceptable while others are unacceptable. Explain. 

i.) (4, 3, -1, -1/2)          (2 mark) 

ii.) (3, 2, 0, +1)           (2 mark) 

iv.) (4, 3, 0, +1/2)          (2 mark) 

c.) A galvanic cell is constructed in which Ag+
(aq) ions are reduced to silver at the cathode and zinc in oxidized 

to Zn2+ (aq) ions at the anode. A steady current of 1.5A passes through the cell for 60 minutes.  

i.) Write the half reaction equations       (2 marks) 

ii.) Calculate the mass of zinc dissolved       (4 marks) 

iii.) Calculate the mass of silver deposited      (4 marks) 

(Zn=65.39g/mol, Ag=107.87g/mol) 

 

 

 

 

 


