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Answer Question No.1 (Part-1) which is compulsory, any EIGHT from Part-II and any TWO 
from Part-III. 

The figures in the right hand margin indicate marks. 
 

Part- I 
Q1  Short Answer Type Questions (Answer All-10) (2 x 10) 

 a) What is flowsheet?  
 b) The material balance of a unit operation is governed by which law?  
 c) What is the difference between unit operations and process?  
 d) What are the different methods of representing moisture content of a sample?  
 e) What do you understand by one stage and multistage process flowsheet?  
 f) What is the difference between yield and recovery?  
 g) Define recovery of a process  
 h) What do you understand by enrichment ratio?  
 i) What are the different physical properties of the ore which are exploited for 

enrichment? 
 

 j) Name two important criteria on basis of which size of a crusher is selected.  
    
  Part- II  

Q2  Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) Define the following with diagram : 

i. Recycle stream 
ii. Bypass stream 
iii. Purge stream 

 

 b) Derive a mathematical expression for calculating separation efficiency of a process  
 c) What is the difference between rated and peak load capacity? Explain with suitable 

example. 
 

 d) Draw a general process flowsheet for up-gradation of copper ore  
 e) What precautions one has to take for developing process flowsheet for oxidized coking 

and non-coking coal? 
 

 f) Draw a closed circuit crushing and grinding unit operations for reducing iron ore from 
100 mm size to 100 micron 

 

 g) Draw a process flow diagram of floating a copper ore using flotation cell and flotation 
column having conditioning tank, pump tank, product collection tank and intermediate 
tank 

 

 h) Draw a general process flowsheet for beneficiating beach sand  
 i) Generate a plant layout for a beneficiation plant having crushing, grinding, physical 

beneficiation and chemical beneficiation. In addition to this other service amenities 
should also be present in the layout including roads and tailing ponds. 

 

 j) Write down different transporting methods for transporting slurries and dry solids 
inside a plant 

 

 k) A screw scrubber has a capacity of 10 tph on dry solid basis. The feed slurry has 25% 
solid concentration. The underflow is considered to be the concentrate. The yield of 
the unit operation is 80%. The underflow solid concentration is 80%. Calculate the 
overflow solid concentration. 

 

 l) What are the unit operations used for beneficiation of lead zinc ore?  
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  Part-III  
  Long Answer Type Questions (Answer Any Two out of Four)  

Q3  Develop a process flowsheet for washing a ROM coal having ash content of 33%. The 
product should contain an ash content of 15%. The following unit operations needs to 
be used for developing the processes: crushing, grinding, classifications, shorting, 
heavy media bath, heavy media cyclone, flotation, thickener, centrifuge. The particle 
size of ROM coal is 100 mm. If required a unit operation can be used several times in 
the flowsheet. The flowsheet should be drawn without the material balance. It should 
be clearly mentioned why a particular unit operation has been selected and the order 
of its presence in the flowsheet. Suitable assumptions may be considered while 
making the flowsheet and should be mentioned clearly.  Why a particular assumption 
has been taken must be clearly mentioned. 

(16) 

    
Q4  What guidelines need to be followed for developing a process flowsheet for 

beneficiation of any ore? Give detail steps to be followed. Explain with example for 
each step. 

(16) 

    
Q5  In a typical iron ore processing plant Ball mill is operating with closed circuit 

hydrocyclones. Feed rate to the mill is 100TPH and specific gravity of the material is 
4.5g/cc. The mill discharge (pulp density is 2.1) is fed to hydrocyclones via sump-
pump arrangement. The % solids to the cyclone feed - 45%, underflow-69% and 
overflow-26.5%.  Necessary assumptions may be taken if required. 
a) Draw the flowsheet indicating material balance (solids and slurry flowrates, % 

solids etc.). 
b) Calculate the quantity of water addition to the mill sump. 
c) Calculate the circulating load in the mill 

(16) 

    
Q6  An iron ore is preprocessed using an industrial jig. The feed rate was 100 tph. The iron 

ore feed has an iron content of 55%. The jig concentrate has an iron content of 60% 
and the tailings has an iron content of 50%.Iron values in the ore is present in the form 
of Fe2O3. Calculate the following : 
a) Yield 
b) Recovery 
c) Separation efficiency 
d) What is the rate of concentrate produced if feed rate is 100 tph 

(16) 
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