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Answer Part-A which is compulsory and any four from Part-B. 
The figures in the right hand margin indicate marks. 

Answer all parts of a question at a place. 
  

Part – A (Answer all the questions) 
Q1.  Answer the following questions : multiple type or dash fill up type : (2 x 10) 

 a) The cut-off grade for iron ore in India is --------.  
 b) The maximum recovery of copper in chalcopyrite is -----------%.  
 c) If screen efficiency on oversize = 30% and screen efficiency on undersize = 

45%, the total efficiency will be ------------. 
 

 d) Tromp curve is drawn between ------------- and -----------------.  
 e) --------------- and --------------- are the common element found in every mineral 

as gangue constituents. 
 

 f) The critical pulp density for iron ore grinding is ---------. 
(i) 30-40% 
(ii) 40-50% 
(iii) 50-60% 

 

 g) The ratio between the rate of feeding to the rate of concentrate is called -------.  
 h) The primary stage of flotation is called ------------- flotation.  
 i) --------------- process is used to determine the theoretical maximum amount of 

upgrading that can be achieved by froth flotation, given a specific ore and a 
particular set of reagents. 

(i) Locked cycle test 
(ii) Release analysis 
(iii) Batch flotation analysis 

 

 j) The difference between wash water flow rate and concentrate water flow rate 
is referred to as --------------. 

 

    
Q2.  Answer the following questions : Short answer type : (2 x 10) 

 a) What is metallurgical balance?  
 b) Differentiate between yield and recovery.  
 c) Calculate the yield of a process treating a copper ore of 0.2 grade with a 

product of 1.2% Cu and reject of 0.08% Cu. 
 

 d) What is error in sampling?  
 e) What do you mean by the efficiency of a hydro-cyclone?  
 f) What is three product formula in mass balance?  
 g) Differentiate between a junction and a separator.  
 h) What is WEGHTRE?  
 i) Write the first order rate equation for batch flotation.  
 j) How residence time affects the flotation kinetics?  
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  Part – B (Answer any four questions)  

Q3. a) What is mass balance in mineral processing operations? Write the importance 
of mass balance. 

(5) 

 b) A flotation circuit consists of rougher-cleaner circuit to concentrate PbS. 
The grade PbS in feed is 12 % and is delivered a quantity of 1200 tph. The 
grade of cleaner tailing is 20%. The cleaner tailings are recycled to rougher 
and circulated load is 0.25. The recovery and grade in the concentrate is 98% 
and 85% respectively. Calculate the flow rate and grade of the respective 
streams. 

 

(10) 

    
Q4. a) How the error in size analysis can be minimized? Describe briefly the Gy’s 

method for minimization of error in sampling. 
(10) 

 b) Describe in details about the factors affecting the efficiency ofjigging and 
magnetic separation. 

(5) 

    
Q5. a) A feed of 10000 kg is fed to a flotation cell batch wise for 10 experiments with 

same conditions. The product and reject recovered is analyzed and following 
results found. 
 

 Feed Product 
Sl. No. Cu % Cu % Wt (kg) 

1 1.52 3.51 700 
2 1.55 3.55 695 
3 1.45 3.50 690 
4 1.47 3.45 705 
5 1.42 3.48 702 
6 1.57 3.52 698 
7 1.53 3.58 680 
8 1.55 3.60 675 
9 1.50 3.53 705 
10 1.48 3.49 703 

 
Calculate the following data from the above. 
(a) Recovery 
(b) Yield 
(c) Grades of tailings 

 

(10) 
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 b) Estimate the yield and recovery of Chromite from the following data. The feed 

ore contains 18.4% Cr2O3. The assay of product and reject are 52.5% & 
10.8% Cr2O3 respectively. 

(5) 

    
Q6. a) A slurry containing 30 % B, 25% T, and the balance X is fed to a cyclone. The 

underflow contains 98 % X and no B, and 96 % of the X in the feed is 
recovered in this stream. The overflow is fed to a second cyclone. The 
overflow from the second cyclone contains 97% of the B in the feed to the first 
cyclone. The composition of this stream is 94 % B and the balance T. 
Calculate  
(a) The percentage of the B and T in the second cyclone feed. 
(b) Composition of second cyclone underflow. 

(10) 

 b) Describe the sensitivity of the recovery equation and mass equation for two 
product system. 

(5) 

    
Q7. a) One tonne of iron ore (10-40 mm) is processed through a jig washer. The size 

wise assay analysis of feed and product is given below. The yield of the 
process is 72%. Using this analysis calculate the separation efficiency of the 
equipment. 
 

 Feed Product 
size analysis Fe % wt% Fe % wt% 

40 mm 63 28 66 37 
30 mm 61 12 63 17 
20 mm 58 14 61 18 
10 mm 55 15 58 16 
-10 mm 48 31 53 12 

  100  100 
 

(10) 

 b) A ball mill is operating in closed circuit with a classifier. If the % solid by 
weight in classifier feed, classifier overflow and underflow are 40%, 20%, 80% 
respectively, calculate the circulating load. The rate of feed to the ball mill is 
100drytons per hour. 

(5) 

    
Q8. a) One tonne per hour of coal is produced by crushing and then screening 

through 1mm screen. Using the screen analysis given below calculate the 
screen efficiency. 
 

Screen size 
micron 

Feed, wt.% Undersize, 
wt% 

Oversize, wt% 

10000 1 0 15 
5000 24 0 18 
3000 15 0 25 
2000 12 0 20 
1000 11 5 11 
850 5 20 11 
710 6 11 0 
500 3 6 0 
300 1 16 0 
150 1 13 0 
100 6 10 0 
-100 15 19 0 

 100 100 100 
 

(10) 
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 b) Differentiate between batch flotation and continuous flotation on the basis of 
their kinetic behavior. 

(5) 

    
Q9. a) An ore contains 5% of copper sulphides and 95% of gangue silicates. If the 

sulphides float at a rate of 0.2 /min and the gangue floats at a rate of 0.01 
/min, what grade of concentrate would be achieved in a bank of 10 cells 
treating 100 t/h if the total residence time for the bank is 20 minutes? What 
would be the grade after 5 cells? 

(10) 

 b) What is RTD theorem? Discuss its applications and limitations. (5) 
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