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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  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) Define surface tension and capillarity.  
 b) Differentiate between vacuum pressure and absolute pressure.  
 c) How buoyancy is different from floatation?   
 d) What is the significance of ‘Reynold’s number’?   
 e) Give the Euler’s equation of motion?   
 f) How do you find the stream function of a potential function?  
 g) Distinguish between reaction and impulse turbine.  
 h) What is the purpose of providing a draft tube?  
 i) What is meant by net positive suction head (NPSH)?   
 j) Define slip of reciprocating pump. When the negative slip does occur?   
    
  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) One litre of crude oil weighs 9.6 N. Calculate its specific weight, density and specific 

volume. 
 

 b) Two plates are placed at a distance of 0.15 mm apart. The lower plate is fixed while 
the upper plate having surface area 1.0 m2 is pulled at 0.3 mm/s. Find the force and 
power required to maintain this speed, if the fluid separating them is having viscosity 
1.5 poise. 

 

 c) State Archimedes’ principle. Describe the conditions for the stability of immersed and 
floating bodies. 

 

 d) Derive continuity equation of differential form. Discuss whether the equation is valid for 
a steady or unsteady flow. 

 

 e) Water is flowing through a pipe having diameter 300 mm and 200 mm at the bottom 
end is 24.5 N/cm2 and the pressure at the upper end is 9.81 N/cm2. Determine the 
difference in datum head, if the rate of flow through pipe is 40 lit/s. 

 

 f) Distinguish between irrotational and rotational flow using mathematical expressions.  
 g) What are the factors influencing the frictional loss in pipe flow? Illustrate the 

expression for head loss due to friction. 
 

 h) Differentiate between venturimeter and orificemeter with the purpose of use.  
 i) A pipe line carrying oil of specific gravity 0.85, changes in diameter from 350 mm at 

position 1 to 550 mm diameter to a position 2, which is at 6 m at a higher level. If the 
pressure at position 1 and 2 are taken as 20 N/cm2 and 15 N/cm2 respectively and 
discharge through the pipe is 0.2 m3/s, determine the loss of head. 
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 j) A turbine is to operate under a head of 25 m at 200 rpm. The discharge is 9 m3/s. If the 
efficiency is 90% determine, specific speed of the machine power generated and type 
of turbine. 

 

 k) What is meant by ‘Cavitation’ in hydraulic machines? Discuss briefly with their effects 
and remedies. 

 

 l) Explain the working principle of single acting reciprocating pump with a neat sketch.  
    
  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  Explain briefly about differential manometer with a neat sketch. A U-tube differential 
manometer is connected two pressure pipes A and B. Pipe A contains Carbon 
tetrachloride having a specific gravity 1.59 under a pressure of 11.77 N/cm2 and pipe   
B contain oil of specific gravity 0.8 under pressure 11.72 N/cm2. The pipe A lies 2.5 m 
above pipe B. Find the difference of pressure measured by mercury as a fluid filling   
U-tube. 

(16) 

    
Q4  Classify different types of fluid flow. In a 2D incompressible fluid flow, the fluid velocity 

components are given by U = x - 4y and V = -y - 4x. Show that velocity potential exists 
and determine its form. 

(16) 

    
Q5  State the Bernoulli’s theorem for steady flow of an incompressible fluid. Derive an 

expression with the assumptions for Bernoulli’s equation. 
(16) 

    
Q6  A Centrifugal pump having outer diameter equal to 2 times the inner diameter and 

running at 1200 rpm works against a total head of 75 m. The Velocity of flow through 
the impeller is constant and equal to 3 m/s. The vanes are set back at an angle of 30º 
at out let. If the outer diameter of impeller is 600 mm and width at outlet is 50 mm. 
Determine : 
a) Vane angle at inlet  
b) Work done per second on impeller  
c) Manometric efficiency. 

(16) 
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