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Answer Question No.1 and 2 which are compulsory and any four from the rest. 
The figures in the right hand margin indicate marks. 

  
Q1  Answer the following questions: multiple type or dash fill up type (2 x 10) 

 a) Which of these laws states that the work required for comminution is 
proportional to the reduction in volume of the particles concerned? 
Bond’s law, (ii) Kick’s law, (iii) Rittinger’s law 

 

 b) State true or false with a reason;   
Autogenous grinding is used for reducing the grinding media cost and capital 
cost of crushing – grinding wet sticky ores. 

 

 c) As a general rule, the size of the gape would be -------------times the largest 
size of the lump ores that is to be charged for crushing in jaw crusher. 

 

 d) According to Taggart, the relation between crusher capacity and reduction 
ratio in terms of a reduction tonne is -----------------. 

 

 e) ----------------- reduces the effect of size and increases the effect of density on 
classification. 
Hindered settling, (ii) free settling 

 

 f) The ratio between the densities of two minerals in a liquid that are to be 
separated is called -------------------. 

 

 g) ------------------ and ----------- are two stationary screens.  
 h) For a classifying hydro-cyclone the ideal length of cyclone (Lc) is -------- 

Lc=3Dc, (ii) Lc=4Dc, (iii) Lc=5Dc 
Where Dc is the diameter of cyclone 

 

 i) The total number of magnetic field lines penetrating an area is called 
----------------------.   
field strength, (ii) intensity, (iii) flux 

 

 j) The non-conducting mineral particles, having received a surface charge 
from the electrode, retain the charge and are attached to the oppositely 
charged separator surface is caused by  ------------------- effect. 
 

 

Q2  Answer the following questions: Short answer type (2 x 10) 
 a) Mention the criteria of selection between jaw crusher and gyratory crusher as 

a primary crusher in a crushing plant. 
 

 b) Write brief note on Sieve bends.  
 c) Calculate the daily production of iron ore concentrate from 2400 tpd iron ore 

beneficiation plant treating iron ore feed assaying 54% Fe, producing 64% Fe 
concentrate and a tails reject assaying 34%. 

 

 d) Write empirical equation relating D50c to cyclone diameter, pressure, apex, 
vortex finder and %S. 

 

 e) Define Handgrove grindability index of coal and its relation to ranking of coal if 
any. 

 

 f) What is charge height in a ball mill?  
 g) Name any four enhanced gravity separators that are used in slimes 

processing. 
 

 h) Write briefly on Bradford coal breaker. 
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 i) Keeping the feed size and work index constant, what happens  to work input if 
the product size is reduced to ¼ of original product size? 

 

 j) What is the difference between Wet high intensity magnetic separator and 
Wet high gradient magnetic separator? 

 

    
Q3 a) Briefly describe the essential data needed for mineral processing plant 

design. 
(10) 

 b) What are the merits and demerits of pilot plant testing? (5) 
    

Q4 a) The Bond’s work index of a copper ore is 10Kw/t. A mill has to be designed 
for grinding in closed circuit with cyclone for a feed of F80 10,000 microns to a 
cyclone overflow product of 81 microns. The HP of 8’x8’’overflow ball mill is 
150KW. Calculate the size of the ball mill for 10tph grinding capacity. 

(10) 

 b) Discuss the advantages and disadvantages of SAG mill versus High pressure 
grinding rolls. 

(5) 

    
Q5  Write short notes on: 

a) Equipment used for coal handling 
b) High tension roll separator 
c) Shaking table 
d) Design features of screen 
e)Rod mill 

(15) 

    
Q6 a) Describe washability characteristics of coal and it’s significance in coal 

washing plant design and plant process evaluation. 
(10) 

 b) Briefly describe the Handgrove grindability index determination for coals.  (5) 
    

Q7 a) Describe in details about column flotation. What are the advantages of column 
flotation cell over conventional mechanical flotation cell? 

(10) 

 b) Calculate the mass ratio of solid to liquid to make up a dense media of 3.1 
S.G. using galena (S.G. 7.4) as the solid and bore water (S.G. 1.1) as the 
liquid. 

(5) 

    
Q8 a) The size fractions of a screen feed, oversize and undersize stream sample 

are given in the table below. The oversize represented 62.5% of the feed 
mass flow rate. Draw the Tromp curve for the separation and determine: 
1. The separating size, 
2. The probable error, 
3. The imperfection. 
 
Size 
 (micron) Oversize mass (%) 

Undersize mass 
(%) 

16000 37.5 0.5 
8000 32 1 
4000 13 10.6 
2000 7.4 12.1 
1000 3.6 15 
500 2.5 18 
250 2 20 
125 1.5 19.8 
-125 0.5 3 

 

(10) 
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b) 

 
What are the merits and demerits of Batac jig over Baum Jig? 

 
(5) 

    
Q9 a) A low grade iron ore beneficiation plant is designed to produce 1.2 million 

tons/year pellet grade concentrate assaying 64% Fe  from  a sandy  siliceous 
iron ore [ -1+0.1 mm], assaying 56%Fe with tails assaying 44%Fe using spiral 
concentrators at 25% solids and 20 % Solids respectively for rougher and 
cleaner stages in counter current configuration. The circulating load of cleaner 
tails is 10%. Calculate the number of spirals required if flow rate capacity of 
each spiral is 15m3. 

(10) 

 b) Write short notes on water only/ autogenous media cyclones  (5) 
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