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Fluid Mechanics and Machines 
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Q.CODE: B1184 
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) What is Reynold’s number  
 b) Distinguish between gauge pressure and vacuum pressure  
 c) Write Navier Stoke’s Equation and highlights each term  
 d) Why is Cd of an orifice meter much smaller than that of venturimeter?  
 e) What is the use of Pitot tube?  
 f) What is water hammer?  
 g) What is cavitation? Where does it occur in centrifugal pumps?  
 h) What is the specific speed of a turbine?  
 i) What is function of draft tube?  
 j) What is the function of air vessels in reciprocating pump? 

 
 

Q2 a) The wall of a reservoir is inclined at 30° to the vertical. A sluice 1m long along 
the slope and 0.8 m wide is closed by a plate. The top of the opening is 8 m 
below the water level. Determine the location of the centre of pressure and the 
total force on the plate. 

(5) 

 b) Oil flows at the rate of 3 ltr/s through a pipe of 50 mm diameter. The pressure 
difference across a length of 15 m of the pipe is 6 kPa. Determine the 
viscosity of oil flowing through the pipe. 

(5) 

    
Q3 a) Find the density of metallic body which floats at the interface of mercury of 

specific gravity 13.6 and water such that 40% of its volume is submerged in 
mercury and 60% in water. 

(5) 

 b) Derive the Bernoulli’s equation from the Euler’s equation. Mention all the 
assumption.  

(5) 

    
Q4 a) Derive the expression for the discharge through the Venturi meter. 

 
 

(5) 
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 b) A liquid with specific gravity 0.8 flows at the rate of 3 l/s through a venture 
meter of diameters 6 cm and 4 cm. If the manometer fluid is mercury (sp. gr = 
13.b) determine the value of manometer reading, h. 

(5) 

    
Q5 a) A double acting reciprocating pump has a bore of 150 mm and stroke of 250 

mm and runs at 35 rpm. The piston rod diameter is 20 mm. The suction head 
is 6.5 m and the delivery head is 14.5 m. The discharge of water was 4.7 l/s. 
Determine the slip and the power required. 

(5) 

 b)  Describe the governing system of hydraulic turbine (Pelton wheel). (5) 
    
Q6 a) Derive the expression for Specific speed of pump. (5) 
 b) A centrifugal pump 1.3m in diameter delivers 3.5m3/min of water at a tip 

speed of 10 m/sec and the flow velocity of 1.6 m/sec. The outlet blade angle is 
30° to the tangent at the impeller periphery. Assuming zero whirl at inlet, and 
zero slip, calculate the torque delivered by the impeller. 

(5) 

    
Q7  A Pelton wheel turbine running at 250 rpm under a head of 200 m develops 

10000 kW. Coefficient of velocity of the nozzle= 0.98, Hydraulic efficiency 
=87%, Mechanical efficiency = 75%, Speed ratio = 0.45, Wheel diameter / jet 
diameter = 10 . Determine  
a) Flow rate required 
b) Wheel diameter 
c) Diameter of jet 
d) Number of jet 
e) Specific speed 

(10) 

    
Q8  Write short answer on any TWO: (5 x 2) 
 a) Metacentric height  
 b) Hydraulic gradient line.  
 c) Net positive suction head  
 d) Manometric head  
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