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INSTRUCTIONS: Answer questions one and any other two questions 

QUESTION ONE - (30 MARKS) 

Physical Constants.
Planck’s constant – 6.63 x 
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Velocity of light – 3.0 x 
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Avogados number – 6.02 x
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a) Define the following terms:






(4 Marks)
(i)  Atomic number 
(ii) Hybridization

(iii) Electromagnetic spectrum

(iv) A half reaction

b) Calculate the frequency of the spectral line of cesium that occurs at a wavelength of 456 nm.









(3 Marks)

c) Write down the electron configuration of the elements with the following atomic numbers using the orbital diagram in each case.(i)  16      (ii) 29    (iii) 35 (iv) 12
(4 Marks)

d) Arrange the following bond in order of increasing polarity; C- Cl, P-H, H-O. Given the Electronegativity values of P = 2.1, C = 2.5, Cl = 3.0, H = 2.1, O = 3.5
(3 Marks)

e) (i)  What is a complete ionic equation?





(2 Marks)

(ii)  Deduce the net ionic equation for the following molecular equation.
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(2 Marks)
f) Arrange the elements P,S and O in order of increasing atomic radius.

(1 Mark)

g) Calculate the mass in grams of an ethanol molecule, 
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Given atomic mass C = 12 , H = 1, O = 16




(3 Marks)

h) Differentiate between Electronegativity and electron affinity.


(4 Marks)

i) Determine the shapes of the following molecules;



(2 Marks)

(i) NH3
(ii) BF3
j) Determine the oxidation number of the underlined atoms in the following compounds;

(2 Marks)

(i) SO2
(ii) KMnO4
QUESTION TWO (20 MARKS)
a)      State Pauli’s exclusion principle.





(1 Mark)

b)      (i)     Using S,P,d notation, write the electronic configuration for the elements with atomic numbers 6,19,24 and 31.






(4 Marks)


(ii)    Indicate the period in which each of the elements in b(i) above belong to.(4 Marks)


c)      Write down the permissible sets of quantum numbers (n, l, ml & ms) for the following;

(i)  5 electrons in a 3p orbital

(ii) 9 electrons in a 4d orbital






(8 Marks)

d)       Using an illustrative diagram, briefly describe the Thompson’s model of an atom.

(3 Marks)



QUESTION THREE (20 MARKS)

a)       Draw the shapes of the following orbitals.




(4 Marks)

(i) 5s

(ii) 3dz2
(iii) 2Pz

(iv) 
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b)   The blue-green line of hydrogen occurs at 458nm. Calculate the energy of one photon of this light.









(4 Marks)

c)   Identify the quantum number that is not permissible in the following sets of quantum numbers for an atomic orbital. Explain why.
(i)  n = 1, l= 1, ml = 0 ms = +½
(ii) n = 0 l= 1, ml = 0 , ms  = 0

d)  Using an illustration, briefly describe the hybridization of carbon and the bonding of hydrogen to the carbon atom in methane.





(6 Marks)

e)   Define an Arrhenius base.







(2 Marks)

QUESTION FOUR (20 MARKS)

a) (i)   What is the difference between a paramagnetic substance and a diamagnetic substance?











(2 Marks)

(ii) Determine whether the following atoms / ions are paramagnetic or diamagnetic;

I. Mg2+
II. P
III. CO2+
IV. Sc
       (Given the atomic numbers Mg = 12, P = 15, Co= 27, Sc = 21)


(4 Marks)
b) With the aid of a diagram, briefly describe the Thompson experiment for the discovery of the electron.








(8 Marks)

c) Draw the resonance formulas of ozone.





(2 Marks)

d) Briefly describe the following types of bonding;



(4 Marks)

(i)  Van der Waals bonding

(ii) Metallic bonding
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