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SECTION A – ANSWER ALL QUESTIONS IN THIS SECTION 

QUESTION ONE  

a) State any difference between the properties of ionic compounds and covalert compounds 

  (2 marks) 

b) Using Lewis symbols show MgF2 formation (2 marks) 

c) Write the electronic configurations of the following: 

i. Se (z=34) (2 marks) 

ii. Se
2-

 (z=34) (1 mark) 

d) Arrange the following in order of increasing ionic radius C1
-
,Na

+
,S

2-
. Explain (3 marks) 

e) Assuming that atoms form the normal number of covalert bonds give the molecular formula of 

the simplest compound formed between silicon and chlorine atoms (2 marks) 

f) The following are electron configurations of some ions. Which ones would you expect to exist in 

chemical compounds? 

State the concept/rule used to reach the decision (5 marks) 

i. Fe
2+

 [Ar]3d
4
 4P

2
 

ii. N2-
 [He] 2s

2
 2P

5
 

iii. Zn
2+

 [Ar] 3d
10

 

iv. Na
2+

 [He] 2S
2
 2P

5
 

v. Ca
2+

 [Ne] 3S
2
 3P

6
 

Write the electronic configurations of the following species  

i. Fe
2+

 (z = 26) 

ii. N2-
 (z = 7) 

iii. Zn
2+

 (z = 30) 

iv. Na
2+

 (z = 11) 

v. Ca
2+

 (z = 20) 

g) Using Lewis structures show how bonding occurs in acetylene HC ≡ CH  (3 marks) 

h) Using the electronegativity data in the appendix comment on the polarity of the bond in 

i. H2  (1.5 marks) 

ii. HCI  (1.5 marks) 

i) Phosgene C0C12 is a highly toxic gas used in plastic manufacture and chemical warfare. Show 

the electron dot formula of C0C12  (3 marks) 
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j) If the energy E obtained in bringing two ions with electric charges Q1 & Q2 is 493kj/mol. If the 

two ions are Na+ and C1- using the appropriate formula and data in the appendix, calculate the 

distance separating the ions (4 marks) 

 

 SECTION B – ANSWER ANY TWO QUESTIONS IN THIS SECTION 

 

QUESTION TWO  

a) Consider the molecules N2H4, N2, N2F2  

i. Which molecule has the shortest Nitrogen – nitrogen bond? Explain (3 marks) 

b) Explain why bond energies are always with a positive value/sign (2 marks) 

c) Use the covalert bond radii in the appendix to estimate the bond length of the O-S & H-O bonds 

in H2SO4 

 

 

 

d) Calculate the heat of formation of the products in the reaction below. Referr to appendix for 

more data 

CH4 (g) + Cl2 (g) → CH3Cl(g) + HCl(g) (6 marks) 

e) What hybrid orbitals would be expected for the central atom in each of the following molecules 

ion CH4 (3 marks) 

f) Predict the geometry of BF3 using the VSEPR method (3 marks) 

 

QUESTION THREE  

a) Describe the bonding in H2O according to the valence bond theory. Assume that the moleculer 

geometry is the same as given by the VSEPR model (5 marks) 

b) Define the MOT (2 marks) 

c) Draw the orbital energy level Diagram of the O2 molecule (4 marks) 

d) Determine whether O2 is diamagnetic as paramagnetic (2 marks) 

e) What is the bond order of oxygen O2 (2 marks) 

f) Draw the resonance descriptions of HNO3 (2 marks) 

g) Give an example, including the structure of a molecule that has a coordinate covalert bond 

 (3 marks) 

 

H-O O-H 

O 

S 

O 
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QUESTION FOUR  

Consider all the A-B bonds that can be formed between only two of the four elements 

germanium (Ge) to bromine (Br) in period 4 

a) Which bond should be the most polar. Explain (3 marks) 

b) What is the likely molecular formula of a binary compound of Br and Ge (2 marks) 

c) Draw an electron for formula of the molecule in (b) above (3 marks) 

d) Explain why bond enthalpiers are always a positive value (2 marks) 

e) Predict the geometry of BeCl2 using the VSEPR method (3 marks) 

f) Writ the Lewis formula of BF4 ion (3 marks) 

g) Define the following terms 

i. Electronegativity (2 marks) 

Explain why the value of the second ionization energy of Na is much greater 10x that of the first 

ionization energy (2 marks) 

 

Appendix 

1. Periodic Table 

2. Bond Energies 

3. Bond Radii 

4. Coulombs Law Data 

5. Electronegativity Data 

 


