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SECTION A 

ANSWER THREE QUESTIONS IN THIS SECTION 

 

1a  (i).Give two differences between a homonuclear and heteronuclear molecular orbitals. 

(ii)Give four applications of molecular orbital theory 

b. Using molecular orbital energy diagram, account for the stability and paramagnetic properties of oxygen 

molecule.   For the first ionization energy for an oxygen molecule, what molecular orbital is the electron 

removed from? 

c. Using the molecular orbital model, predict the molecule with the strongest bond in  O2, O2
2+, O2

2− 

 

2a(i). What are freons? How do they damage our environment?  

(ii). Give equations to show the reactions between CO and   (i) S   (ii) Cl2    (iii). Fe2O3       (iv) O2 

b. Briefly discuss the structural arrangements in diamond and graphite 

c. PbCl2 is an ionic compound while PbCl4 is largely covalent in nature. Rationalize. 

d. Briefly discuss occurrence and applications of silicon. 

 

3a. With the aid of equation, briefly discuss the commercial production of phosphorus.  

b. (i)  Suggest reasons why PF5 is known and NF5 is not 

(ii)How is nitrogen gas produced in car air bags? 

c. Substance (A) is a gas of vapour density 8.5. On addition of oxygen at high temperature with platinum 

catalyst it gave a colourless gas (B), which rapidly turned brown in air, forming a gas (C). Gas C reacts with 

water to give a mixture of acids (D) and (E).  Mixture of HCl and solution of acid D is used as aqua-regia. 

Identify compounds A-E. 

d. Write the balanced equations to show the effect of heat on. 

i. i.  NaNO3ii.  A mixture of NH4Cl and NaNO2   iii.  Pb(NO3)2                iv.  NaN3 

4a (i) What are transition metals? 

(ii)Write the electronic configuration of M3+ ion for the first row transition metal series. 

b. List and explain two properties of transition elements. 

4c. Name the following coordination compounds 

i.  [Cr(NH3)3(H2O)3]Cl3 

ii. [Pt(H2NCH2CH2NH2)2Cl2]Cl2 

iii. [Cr(en)2(NH3)2]
3+ 

iv.   Na2[NiCl4] 



   

 

v.    (NH4)2[Ni(C2O4)2(H2O)2] 

 

 

 

SECTION B 

ANSWER TWO QUESTIONS IN THIS SECTION 

 

5a. Differentiate between hard acid and soft acid in terms of their bond formation with halide bases. 

b. Using the concepts of HASA theory, predict with reasons  the direction of the following reactions 

i. HI + NaF ↔ HF + NaI 

ii. AlI3 + 3NaF ↔ AlF3 + 3NaI       

iii. CaS + H2O ↔ CaO + H2S        

iv. TiF4 + 2TiI2 ↔ TiI4 + 2TiF2 

c. The radius of a calcium ion is 94pm, and of an oxide ion is 146pm. Predict the crystal structure of calcium 

oxide. 

 

6a. Acetic acid is a weak acid in water but a strong acid in liquid ammonia. Account for this observation. 

b. Write the equations for the auto-ionization equilibria of the following solvents: 

(i). Water   

(ii).  Ammonia   

iii). Hydrogen fluoric acid 

c. Write short note on the following: 

 i. protic solvent 

 ii.  metathesis  

iii. F-Centre  

iv. lattice constant 

 

7a. Differentiate clearly between Schottky defects and Frenke defects in crystals. 

b. The coordination number of barium ions, Ba2+, in barium fluoride crystal (BaF2) is 8. What must be the 

coordination number of the fluoride ions, F-. 

c. Aluminium ion (Al3+) prefers fluoride base (F-) to iodide (I-) during the formation of compounds. Account 

for this observation. 

 

 

 

 


