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INSTRUCTIONS:  Answer question one Compulsory and any other two questions. 

 

 Useful data. 
h = 6.6262 x Js; C = 2.998 x ; NA = 6.022 x mole; Rh = 1.097 x  10 ―34  108𝑚𝑠 ―1  1023 107𝑚 ―1

Atomic number of H= 1; He = 2; N = 7; O = 8; and Ni = 28; Mn = 25 

QUESTION ONE – (30 MARKS) 

a) What is the photoelectric effect?      (3 Marks) 

b) State the Heisenberg uncertainty principle.     (3 Marks) 

c) Explain the aufbau principle.       (3 Marks) 

d) Write the electronic configuration of elements of atomic numbers 25 and 52 respectively 

and indicate the group and period of each element.    (2 Marks) 

e) Explain the concept of co-ordinate bonding.     (3 Marks) 

f) The first ionization energy for nitrogen (N) is higher than that for oxygen (O). Explain. 

(2 Marks) 
g) Explain the following observation.      (1.5 Marks) 

(i) Ionic radius increases down the group         
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h) Define the following terms;        (3 Marks) 

(i) Covalent Bond 

(ii) Ionization Energy 

i) What is the wavelength of a photon in nanometers emitted during a transition from ni= 5 

state to nf = 2 state of the hydrogen atom?     (3 Marks) 

j) Using a molecular orbital energy level diagram, show how electrons are distributed 

amongst the molecular orbital in . (O is atomic number 8)  (5 Marks)  𝑂 +2

k) State the Hund’s rule.        (1.5 Marks) 

QUESTION TWO (20 MARKS)  

a) Outline, giving balanced equations, the various steps that are taken during the formation of 

sodium chloride solid, , and use the data given below to calculate the heat of 𝐾 + 𝐶𝑙 ―
    (𝑠)

formation of sodium chloride.       (7 Marks) 

 Sublimation of solid K,  ∆𝐻 = 𝑆 = 109 𝑘𝐽/𝑚𝑜𝑙

 Dissociation of Cl2 molecules ½D = 121kJ/mol ∆𝐻 =

 Ionization of gaseous K atoms,  kJ/mol ∆𝐻 = 𝐼𝑃 = 493.7

 Formation of  ion  kJ/mol 𝐶𝑙 ― ∆𝐻 = 𝐸𝐴 =  ― 356

 Lattice energy of KCl, = -791.2 kJ/mol ∆𝐻𝑓

b) Differentiate between paramagnetic and diamagenetic materials.  (2 Marks) 

c) Constructing orbital correlation diagram for oxygen gas (O2) and state if it is paramagnetic 

or diamagnetic.         (3 Marks) 

d) Calculate the bond order for O2 as in 2(iii) above.    (2 Marks) 

e) Construct an orbital correlation diagram for He2 and use it to explain why such a molecule 

does not exist.         (3 Marks) 

f) Using Slater’s rules , determine the effective nuclear charge of the outermost electron in 

Mn.          (3 Marks) 

QUESTION THREE (20 MARKS) 

a) An electron drops back from the n= 2 to n=1 energy level. What is the wave number that 

would be observed in the emission spectrum for the transition?  (3 Marks) 



Meru University of Science & Technology is ISO 9001:2008 Certified 
                                                                 Foundation of Innovations Page 3 
 

b) Write down the Schrodinger equation and give the meaning of all the symbols used.  

           (8 Marks) 

c) (i) Draw the shapes of the orbitals with l = 2     (3 Marks) 

(ii) Name two quantum numbers and describe each briefly.   (3 Marks) 

(iii) In n = 5, what are the permitted values of l?    (2 Marks) 

(iv) Which atomic orbital  is represented by the following quantum numbers ; n= 4; l = 3 

          (1 Mark) 

 (3 Marks) 

QUESTION FOUR (20 MARKS) 

a) What is hybridization?       (1 Mark) 

b) State the hybridization and molecular geometry of the following molecules(6 Marks) 

(i) CO2 

(ii) PCl6 

(iii) NH3 

c) An atom consists of a nucleus where the mass is concentrated and electrons surrounding it. 

Briefly explain the above experiment, results obtained and conclusions deduced.(8 Marks) 

d) Explain the concept of quantization.      (3 Marks) 

e) Differentiate between ionic and metallic bonds.     (2 Marks) 

 


