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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. 

  
Q1  Answer the following questions : (2 x 10) 
 a) Define Fluid and distinguish between solid and fluid?  
 b) Explain Fluid Rheology  
 c) Write and explain Hydrostatic law of fluid.  
 d) What is gauge and absolute pressure? Draw and write relationship between 

gauge and absolute pressure with suitable references. 
 

 e) Name and explain the methods to describe the fluid motion.  
 f) A fluid flow field is given by kyzxyzzjyyixV )2( 222  ; prove that it is a 

case of possible steady incompressible fluid flow. 
 

 g) Differentiate steady and uniform flow of fluids.  
 h) Explain the functions of air vessels in reciprocating pumps.  
 i) Define cavitation. Also write effects of cavitation.  
 j) Why guide vanes are used in reaction turbines?  
    
Q2 a) A shaft 80 mm in diameter is being pushed through a bearing sleeve 80.2 mm 

in diameter and 0.3 m long. The clearance, assumed uniform is flooded with 
lubricating oil of viscosity 0.1 kg/ms and specific gravity 0.9, (a) If the shaft 
moves axially at 0.8 m/s, estimate the resistance force exerted by the oil on the 
shaft, (b) if the shaft is axially fixed and rotated at 1800 rpm, estimate the 
resisting torque exerted by the oil and power required to rotate the shaft. 

(5) 

 b) Find an expression of the isothermal bulk modulus of elasticity for a gas which 
obeys van der waals law of state according to the equation 
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where, a and b are constants.  

(5) 

    
Q3 a) A block of wood of specific gravity 0.7 floats in water. Determine the meta-

centric height of the block if its size is 2 m × 1 m × 0.8 m.  
(5) 

 b) Determine the total pressure and centre of pressure on an isosceles triangle 
plate of base 5 m and altitude 5 m when the plate is immersed vertically in an 
oil of sp. gr. 0.8. The base of the plate is 1 m below the free surface of water. 

(5) 

    
Q4  The inlet and outlet diameters of a horizontal venturimeter  are 30 cm and 10 

cm respectively. The liquid flowing through the meter is water. The pressure 
intensity at inlet is 13.734 N/cm2 while the vacuum pressure head at throat is 
37 cm of mercury. Find the rate of flow. Assume that 4% of differential head 
is lost between the inlet and throat. Find also the value of coefficient of 
discharge for the venturimeter. 

(10) 
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Q5 a) 

 
b) 

Derive  3-D continuity equation. Also discuss the case for steady and 
incompressible fluid flow. 
Discuss the usefulness of incorporating draft tubes in hydraulic turbines with 
clear schematic? 

(5) 
 
(5) 

    
Q6 a) The internal and external diameters of an outward flow reaction turbine are 2 

m and 2.75 m respectively. The turbine is running at 250 r.p.m. and rate of 
flow of water through the turbine is 5 m3/s. The width of the runner is constant 
at the inlet and outlet and is equal to 250 mm. The head on the turbine is 150 
m. Neglecting thickness of the vanes and taking discharge radial at outlet, 
determine: 
 (i) Vane angles at inlet and outlet, and 
 (ii) Velocity of flow at inlet and outlet. 
 

(5) 

 b) Classify hydraulic turbines. (5) 
    
Q7 a) Find the rise in pressure in the impeller of a centrifugal pump through which 

water is flowing at the rate of 0.01 m3/s. The internal and external diameters of 
the impeller are 15 cm and 30 cm respectively. The widths of the impeller at 
inlet and outlet are 1.2 cm and 0.6 cm. The pump is running at 1500 r.p.m. The 
water enters the impeller radially at inlet and impeller vane angle at outlet is 
45˚. Neglect losses through the impeller.  

(5) 

 b) Describe hydraulic torque converter with neat sketch. (5) 
    
Q8  Write short answer on any TWO : (5 x 2) 
 a) Cavitation  
 b) Net positive suction head (NPSH)  
 c) 

d) 
Viscous flow 
Lagrangian approach for fluid flow description 
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