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Answer question No. 1(Part-I) 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 Question (Answer All-10) (2 x 10) 

 a) Define Emulsion.  
 b) When and why homogeneous mixture behaves as Non-Newtonian fluid?  
 c) What is the relation between lift force and velocity of a stream in a pipeline?  
 d) How the bed formation can be avoided in a slurry pipeline?  
 e) Define Priming of a centrifugal pump and why it is necessary?  
 f) How does a Volute casing differs from a Vortex casing?  
 g) Define Static head, Manometric head of a pump.  
 h) What is the need of Multistagging of a centrifugal pump?  
 i) Differentiate between Slurry and Suspension.  
 j) When and why homogeneous mixture behaves as Non-Newtonian fluid?  
    
  Part-II  

Q2  Focused-Short Answer Type Questions- (Answer Any Eight out of Twelve) (6 x 8) 
 a) A centrifugal pump is running at 800 rpm is working against a total head of    

20.2 m. the external diameter of the impeller is 480 mm and outlet width is 
60mm. if the vane angle is 40˚ and manometric efficiency is 70% determine, 
flow velocity at outlet, absolute velocity of water leaving the vane, angle made 
by the absolute velocity at outlet with the direction of motion at outlet and rate of 
flow through the pump. 

 

 b) A pipeline is designed to transport 140MT of sand per hour. The specific gravity 
of sand is 2.65. The concentration by weight is 30%. Determine the density of 
the mixture if the carrier fluid is water and determine the resultant velocity. 

 

 c) A single acting reciprocating pump running at 50 rpm delivers 0.00736 m3/s of 
water. The diameter of the piston is 200 mm and stroke length 300 mm. the 
suction and delivery heads are 3.5m and 11.5 m respectively. Determine 
theoretical discharge, coefficient of discharge and power required to run the 
pump. 

 

 d) Explain the different theories for hydraulic transport system  
 e) List out the advantages and disadvantages of transportation of slurry.  
 f) Define critical velocity. Why bed is formed in a pipeline and how it can be 

avoided? 
 

 g) Differentiate between Homogeneous and heterogeneous mixture.  
 h) What is pseudo-homogeneous flow? Differentiate between suspension mode 

and slurry. 
 

 i) What is cavitation? Define slip and percentage of slip.  
 j) Explain in brief different types of impellers used.  
 k) Explain the dewatering process.  
 l) Describe the Moody’s diagram.  
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  Part-III  
  Long answer type Questions (Answer any Two out of Four)  

Q3  Figure shows a network in which Q and hf refer to discharges and pressure 
drops respectively. Subscript 1,2,3,4 and 5 designate respective values in pipe 
lengths AC, BC, CD, DA and AC. Subscripts A, B, C and D designate 
discharges entering or leaving the junction points A,B, C and D respectively. 
By sticking to the values given in figure the following discharges QB, Q2, Q4 and 
Q5 and pressure drops hf4 and hf5 and give these computed values at their 
respective places on a neat sketch of network along with flow direction. 
 
 
 
 
 
 
 
 
 
 

(16) 

    
Q4  Briefly explain the basic operations of slurry transportation. (16) 

    
Q5  Briefly explain the different technical parameters in designing the slurry pipeline. (16) 

    
Q6  A three stage centrifugal pump has impellers 40 cm in diameter and 2 cm wide 

at outlet. The vanes are curved back at the outlet at 45˚ and reduce the 
circumferential area by 10%. The manometric efficiency is 90% and the overall 
efficiency is 80%. Determine the head generated by the pump when running at 
1000 rpm delivering 50 liters per second. What should be the shaft power? 

(16) 
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