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INSTRUCTIONS: 

Answer question ONE and any other TWO questions. 

� � 3.0 � 10	 
��
; ℎ � 6.626 � 10�����; �� � 6.022 � 10��; � � 109678�
�
 

QUESTION ONE (30 MARKS) 

a) Explain the following variables associated with the wave properties of electromagnetic 

radiation.         (3 Marks) 

(i)  Frequency 

(ii) Wavelength  

(iii) Speed  

b) The wavelength of a violet light is 825 ��. Calculate its : 

(i)  Frequency         ( 2 Marks) 

(ii)  Wave number        (2 Marks) 

c) Explain the blackbody radiation and the quantum theory of energy  (3 Marks) 

d) A certain radiation has a wavelength of 285nm. What is the energy in kJ of a: 

(i)  Single photon?       (3 Marks) 

(ii)  Mole of photons of this radiation?     (2 Marks) 
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e) What type of electron orbital is designated by the following quantum numbers?(3 Marks) 

(i)  n � 5, $ � 0 

(ii)  % �  2, $ � 1 

(iii) % � 4, $ � 2 

f) Write the plausible Lewis structures for the following molecules.  (3 Marks) 

(i) H2NOH

(ii) Al2Cl6

(iii) HCN
 

g) Use the VSEPR theory to predict the geometrical shapes of the following molecules. 

(6 Marks) 

(i) ClO�
� 

(ii) *O�
  �� 

(iii) PCl� 

h) Highlight three differences between sigma (,)and pi(-) bonds.  (3 Marks) 

QUESTION TWO (20 MARKS) 

a) (i)  Explain the photoelectric effect and the photon theory of light.  (6 Marks) 
 
(ii) What is minimum energy in that photons must possess in order to produce 
photoelectric effect with platinum metal?  The threshold frequency for platinum is 
1.3 � 10
.*�
.        (2 Marks) 

b) (i)   Define atomic emission spectrum.     (2 Marks) 
 
(ii)   Workout the wavelength of Balmer spectral lines for hydrogen atom where % � 3 
and % � 5         (4 Marks) 
 

c) Which of the following set of quantum numbers are not allowable and why?(4 Marks) 
(i) % � 3, $ � 1, 
$ � 0, � � −½ 
(ii) % � 1, $ � 1, 
$ � +1, � � +½ 
(iii)% � 2, $ � 0, 
$ � −1, � � 0 
(iv) % � 3, $ � 1, 
$ � 0, � � −½ 
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d) Write the electron configuration of fluorine using;    (2 Marks) 

(i) Spdf notation  

(ii) Orbital diagram  

 

QUESTION THREE (20 MARKS) 

a) (i)  Describe how an ionic bond is formed.     (2 Marks) 
 
(ii)   Explain three factors that govern the formation of ionic bond.  (6 Marks) 
 
(iii)  Describe four properties of ionic compounds.    (4 Marks) 
 
(iv)   Write the Lewis structure for the following ionic compounds.  (4 Marks) 
     Potassium  sulphide  
   Calcium fluoride 

b) (i)    Explain hydrogen bonding and illustrate with a relevant example. (2 Marks) 
 
(ii)   Distinguish between intermolecular and intramolecular hydrogen bonding(2 Marks)  

QUESTION FOUR (20 MARKS) 

a) Represent the plausible Lewis structures and geometrical shapes of the following 
molecules;         (8 Marks) 

(i) CO2 
(ii) N2O 
(iii) NSF 
(iv)  CINO2 

b) For each of the following species, determine the hybridization scheme for the central 
atom.          (8 Marks) 

(i)  NH�
4 

(ii)  CS� 
(iii) SF7 

(iv)  �8�
� 

c) (i)    Draw the molecular orbital energy level diagram for 9�
�.  (1 Mark) 

(ii)  Determine the bond order and state whether the species is stable or unstable 
(2 Marks) 

(iii)  Explain whether the species is diamagnetic or paramagnetic . (1 Mark) 
 


