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1. What are materials? Define materials science and materials engineering. 
2. What are some of the important properties of each of these materials: (a) metallic 

materials; (b) polymeric materials and (c) ceramic materials? 
3. List some materials usage changes which you have observed over a period of time in 

some manufactured products. What reasons can you give for the changes that have 
occurred? 

4. What factors might cause materials usage predictions to be incorrect? 
5. Relative to electrons and electron states, describe the four quantum numbers of an 

electron and give their allowed values. 
6. Give the electron configurations for the following ions: (a) Sn4+; (b) Se2- and (c) I- . 
7. Write the electron configuration of the following ions by using spdf notation: (a) Cr2+, 

Cr3+, Cr6+; (b) Mo3+, Mo4+, Mo6+; (c) Se4+, Se6+, Se2-. 
8. Potassium iodide (KI) exhibits predominantly ionic bonding. The K+ and I- ions have 

electron structures that are identical to which two inert gases? 
9. With regard to electron configuration, what do all the elements in Group IIA of the 

Periodic Table have in common? 
10. Describe the ionic bonding process between a pair of Na and Cl atoms. Which 

electrons are involved in the bonding process? 
11. Compute the percentage ionic character of the interatomic bond for each of the 

following compounds: (a) GaP; (b) CsF and (c) FeO. 
12. What type(s) of bonding would be expected for each of the following materials: (a) 

calcium fluoride (CaF2); (b) cadmium telluride (CdTe) and (c) tungsten? 
13. Describe the metallic bonding process among an aggregate of copper atoms. 
14. With aid of diagram/s, explain the covalent bonding process in the following 

molecules: (a) oxygen and (b) nitrogen. [Use Zoxygen = 8 and Znitrogen = 7]. 
 
 
 


