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Answer Question No.1 which is compulsory and any five from the rest. 

The figures in the right hand margin indicate marks. 
Answer all parts of a question at a place. 

  
Q1  Answer the following questions: (2 x 10) 

 a) What do you mean specific gravity? State its unit.  
 b) What is meant by compressibility and bulk modulus?  
 c) Two horizontal plates are placed 1.3 cm apart, the space between them being 

filled with oil viscosity of 15 poises. Calculate the shear stress in the oil if the 
upper plate is move with a velocity of 3m/s. 

 

 d) Explain the effect of blade outlet angle to speed in centrifugal pump.  
 e) Define Pascal’s law?  
 f) The pressure at a point in static fluid is 50kN/m2. Find the corresponding 

height of fluid if the fluid is (a)oil with specific gravity 0.85, (b)water, 
(c)mercury 

 

 g) Define stream function and potential function..?  
 h) Define Slip in pumps?  
 i) Define laminar and turbulent flow.?  
 j) Define Archimedes ‘principle?  
    

Q2 a) Discuss one-dimensional, two-dimensional and three dimensional flow. (5) 
 b) Two pipes each 250m long are available for connecting to a reservoir from 

which a flow of 0.08m3/s is required. The pipe diameters are 10cm and 20cm 
respectively. Compare the head loss through the system if the pipes 
constitute a series and parallel arrangement. Neglect minor losses due to pipe 
transition and fittings. Assume f=0.01 in the Darcy relation hf = 4 f l V2 / 2 g d 

(5) 

    
Q3 a) A tank contains water up to a height of 1m above the base. An immiscible 

liquid of sp.gr.=0.8 is filled on the top of water up to 1.5m height. Calculate (i) 
total pressure on one side of the tank (ii) the position of center of pressure for 
one side of the tank, which is 3m wide.  

(5) 

 b) State the conditions for stable, unstable and neutral equilibrium for 
submerged body with proper diagram. 

(5) 

    
Q4 a) State assumptions and derive Bernoulli’s equation from Euler’s equation of 

motion. 
(5) 

 b) The velocity of fluid for 3-D flow is given by 푉 = (푥 + 2푦 + 2)푖 + (4−푦)푗 +
(3 + 푧)푘 . Check whether the flow is (i) Compressible or incompressible 
(ii)rotational or irrotational. 

(5) 
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Q5 a) A 5 km long water pipeline is used to transmit 200 kW of hydraulic power. If 
the pressure at the inlet is 6 MPa and pressure drop across the pipe length is 
2 Mpa .Determine the pipe diameter and its transmission efficiency .Take the 
friction factor f=0.04 

(5) 

 b) Derive deferential form of continuity equation. (5) 
    

Q6 a) The impeller of a centrifugal pump has an internal diameter of 200 mm and 
external diameter of 400 mm .The widths of the impeller at entry and exit are 
20 and 10 mm, respectively. The discharge of water through the impeller is 20 
L/s .The impeller rotates at 1440 rpm and blade angle at the outlet is 
300C.Determine the pressure head rise in the impeller neglecting friction loss. 

(5) 

 b) What are the functions of a draft tube? What are different shapes of draft tube 
that are used commonly explain with neat sketch.? 

(5) 

    
Q7  A single jet pelton turbine is required to drive a generator to develop 10 MW . 

The available head at the nozzle is 762 m. Assuming electric generator 
efficiency 95%,pelton wheel efficiency 87%,coefficient of velocity for nozzle 
0.97 ,mean bucket velocity 0.46 of jet velocity 0.46 of jet velocity ,outlet angle 
of the bucket is 150 and the friction of the bucket reduces the relative velocity 
by 15 per cent ,find the following : 

a) the diameter of jet 
b) the rate of flow of water through the turbine 
c) the force exerted by jet on the buckets. 
d) Draw the velocity diagram with proper labeling.  

(10) 

    
Q8  Write short answer on any TWO: (5 x 2) 

 a) Cavitation in centrifugal pumps.  
 b) Performance characteristics of turbine.  
 c) Venturimeter.  
 d) Hydraulic Gradient Line  
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