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INSTRUCTIONS TO CANDIDATES 

• The paper consists of two sections. 

• Section A is compulsory. 

• Answer any two questions from section B. 

• Find Periodic Table on the last Page. 

 

SECTION A: COMPULSORY 

 

QUESTION ONE (30 MARKS) 

a) Define the following: 

i. Atomos                                                                                                          (2 marks) 

ii. Principal Quantum Number?                                                                 (2 marks) 

iii. Mole as a unit of measument                                                                (2 marks)                                                               

b) List any three main points in Dalton’s atomic theory                                               (3 marks) 

c) Using de Broglie’s reasoning, explain what you understand by wave-particle duality 

                                                                                                                                               (3 marks) 

d) List the two stable nitrogen isotopes                                                                     (2 marks)                                        

 

e) CH4 has four equivalent bonds yet there are only two single electrons in C atom. Explain  
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(3 marks) 

f) Describe the shape of an s-orbital                                                                          (3 marks) 

g) Using Carbon element as an example, explain what you understand by  the term isotopes 

           (3 marks) 

h) Differentiate between electronegativity and electron affinity of an atom.                (2 marks) 

i) Calculate [H+] when pH = 8.5                                                                                   (3 marks) 

j) How many valence electrons does an element in family 8A have?                         (2 marks) 

 

SECTION B: ANSWER ANY TWO (2) QUESTIONS 

QUESTION TWO (20 MARKS) 

a) Derive the formula [dp.dx >= pλ/2pi] using de Broglie’s idea and  the Heisenberg's 

Uncertainty principle   (where, p=momentum, x=position, h=Planck’s constant and 

λ=lambda)                      (5 marks) 

b) Explain what is meant by Failure of Bohr Atomic Model                                   (5 marks) 

c) Explain how one can measure the Electromagnetic Spectrum                           (5 marks) 

d) Explain what was meant by J. J. Thomson’s "corpuscles"                                        (5 marks)                                           

 

QUESTION THREE (20 MARKS) 

a) Define the following terms: 

i. Energy levels 

ii. Shells 

iii. Sub-shells          (4 marks) 

b) Explain the following: 

i. Principals; Aufbau 

ii. Pauli’s Exclusion                                     (4 marks) 

c) The families in the Periodic table are labeled at the top of the columns in one of two ways: 

What are the two ways of labeling families in the periodic table?                        (4 marks) 

d) Differentiate between natural and artificial Isotopes                                               (4 marks) 

e) Outline any four simple rules for working out oxidation states                            (4 marks) 

 

QUESTION FOUR (20 MARKS) 

a) Determine the hybridization of P in and geometry of PF5,                                     (6 marks) 

b) Using NaCl, draw the Born-Haber Cycle to illustrate its formation                       (10 marks) 

c) Explain how ionization and electron affinity influence the formation of ionic bonds 
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                                                                                                                                               (4 marks) 

QUESTION FIVE (20 MARKS) 

a) Using suitable examples, explain what you understand by the following theories of Acids 

and Bases;  

i. Arrhenius 

ii. Brønsted-Lowry  

iii. Lewis                                                        (6 marks) 

b) Balance the following reaction 

Cu+(aq)+Fe(s)→Fe3+(aq)+Cu(s)        (5 marks) 

c) Differentiate between molecular and empirical formulae.                                        (4 marks) 

d) Calculate the number of bonds in CO and then draw its Lewis structure.         (5 marks) 
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