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1. 

State briefly but clearly what you understand by the following terms used in mineral processing:

· Ore
· Mineral.
· Isomorphism 
· Polymorphism
· Igneous Rocks
· Gravity separation
· Electrostatic separation
· Magnetic separation 
· Hydrophobic particles
· Hydrophilic particles
[20 marks]
2.                                                                                                           

a) Describe the differences between open and closed circuits with diagrams. [7 marks]

b) What is the purpose of comminution and it’s main objectives? [4 marks] 

c) and what are the most widely used equipment in primary and secondary crushing? Describe briefly how they perform their crushing action.? [6 marks]

d) Describe the protection mechanisms of jaw crushers and gyratory crushers when an uncrushable material (e.g. tramp metal) enters the crushing cavity. [3 marks]
3.
(a) 	What are the advantages of hydrocyclones over mechanical classifiers? [2 marks]
(b)	Briefly describe principle operation of cyclone its efficiency. [5marks]
(c)	What is the principle on with gravity separation operate and relate that to jigs, in terms of concentration ratio and what are their main applications? [6 marks]
(d)	What are the main requirements of the solid particles to be used as a medium in heavy media separation? Explain briefly. [3 marks] 
(e)	 Derive the stoke’s equation for laminal flow and the Newton’s equation for turbulent flow. [4 marks]
4.
(a) 	What do understand by the term froth flotation? [4]
 Describe the role of the following chemical reagents in flotation and Give examples in each case.


1. Collectors		[6]
1. frothers, and		[2]
1. Regulator or Modifiers [2]
       (b) What is the importance of pH in froth flotation? [2]
(c)	Name some of the commonly used flotation cells in the Zambia industries [4]
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