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QUESTION ONE (17 Marks)

(a) State the difference between an orbit and an atomic orbital. (2 marks) .

(b) State any two properties of covalent compounds (2 marks )

(c) Metallic compounds are good conductors of electricity. Explain (2 marks)

(d) Use the sea of electrons model to explain why Magnesium has a higher melting point (650
°C) than sodium (97.79 °C). (2 marks)

(e) Distinguish between electron affinity and electronegativity. (2 Marks)
(f) State and describe any two factors that affect solubility of salts. ( 2 marks)
.(g) Give two examples of anionic ligands, stating their respective chemical names. ( 2 marks ).

(h) State one use of each of the following complexes. (3 marks)
1) platinum complex

i1) Haemoglobin

iii) [Ag (NH3)2]" -tollen reagent

QUESTION TWO (19 MARKS)

(a)Explain the various types of quantum numbers (4 marks)

( b) Write the condensed electron configuration for the following atoms and determine the
number of unpaired electrons in each by filling in the energy levels. (4 marks

(1) Sulphur (S)
(i1) Potassium (K )

(c) Write the Schrodinger wave equation for Hydrogen atom and explain the physical
significance of the y? (4 marks)

(d) What are the possible values of the magnetic quantum number when the principle quantum
number is 4 and the Angular momentum quantum number is 1. ( 2 marks)



(e) Using an example, define a bidentate ligand. ( 2 marks)

(H)Give the chemical name of the following compounds (3 marks)
(@) [Mn (CN)e]*
(b) [Pt Cls]*

(d) [Ag (NH3)2 ] [BF4]

QUESTION 3 (19 marks)

(a) With examples, define a polyatomic compound (3 marks)

(b) State any two factors affecting the actual bond angle of a molecule. (2 marks ):

c) Although geometries of NH3 and H>O molecules are distorted tetrahedral, bond angle of water
is less than that of ammonia. Discuss (3mks)

(d) Using an illustration, discuss the sp® hybridization in a methane molecule in terms of shape
and bond angle. (5 marks)

(e) Discuss the formation of Pie( m) bonds and Sigma ( ) bond). (4 marks)

(f) Using the VSEPR model predict the shapes of the following molecules  (2marks)
i. PFs

i1 SiCls



QUESTIONS 4 (15 marks)

a ) Define an acid and a base using Arrhenius theory (1marks)

b) With relevant examples differentiate between the following terms in each case (6mks)
(1) Organic acid and inorganic acid
(i1) A polar covalent bond and a nonpolar covalent bond

(11i) Hydracids and oxyacids

c) Discuss 2 factors that affect the strength of the acid by considering the acids HOCI and
HOCIO; (2 marks)

(d) What is the difference between iron compounds given below ? K4[Fe(CN)s] and

FeSO4 .(NH4)2 SO4.6HO. ( 2 marks)

e) Ammonia is very soluble in water. This gas is bubbled through 500 cm? of water to form a
solution of ammonium hydroxide. The equation below represents the chemical reaction taking
place.

NHzg +) H2Of >  NHs"(aq) +OH aq)

i.  How would you classify ammonia in terms of Bronsted-Lowry theory? Explain  (2mks).

1. Identify the acid and its conjugate base for the reverse reaction ( 2 marks)
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