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Note: Answer any 3 questions from part A and any 1 question from Part B MARKS 

 Part A  

1. Define the terms: a. Buoyancy, b. Centre of buoyancy,  c. Meta-center, 

d. Meta-centric height 

 

2.5*4 

2. Distinguish between : 

a. Steady flow and unsteady flow,  

b. Uniform and non-uniform flow, 

c. Compressible and incompressible flow,  

d. Laminar and turbulent flow. 

 

2.5*4 

3. A rectangular pontoon is 5m long, 3 m wide, and 1.30 m high. The 

depth of immersion of the pontoon is 0.80 m in sea water. If the center 

of gravity is 0.6 m above the bottom of the pontoon, determine the 

meta-centric height. The density for sea water = 1025 kg/m3
 

6+4 

 

4. 

 

A pipe, through which water is flowing, is having diameters, 20 cm 

and 10 cm at the cross-sections 1 and 2 respectively. The velocity of 

water at section 1 is given 4.0 m/s. find the velocity head at sections 1 

and 2 and also rate of discharge. 
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Part B 
 

 

5. Obtain the Euler’s equation of motion along a stream line and hence 

derive Bernoulli’s equation for a steady incompressible fluid flow. 

Also mention the assumptions made. 

  

12+4+4 

6. Derive an expression for the meta-centric height of a floating body.  

Show that the distance between the meta-center and center of 

buoyancy is given by  

Where = Moment of inertia of the plan of the floating body at 

water surface about longitudinal axis,  = Volume of the 

body sub-merged in liquid. 
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Solution 

1. Define the terms: a. Buoyancy, b. Centre of buoyancy,  c. Meta-center, d. Meta-centric 

height 
a.  

 

 

b.  

 

c.   

 

 

 

d.  

 
 

 

 

 

 



 

 

2 .Distinguish between: 

a. Steady flow and unsteady flow,  

 

 

 
 

b. Uniform and non-uniform flow, 

 
 

c. Compressible and incompressible flow,  

 
 

d. Laminar and turbulent flow. 



 

 
 

3. A rectangular pontoon is 5m long, 3 m wide, and 1.30 m high. The depth of immersion 

of the pontoon is 0.80 m in sea water. If the center of gravity is 0.6 m above the bottom 

of the pontoon, determine the meta-centric height. The density for sea water = 1025 

kg/m3 

 

 

 

4. A pipe, through which water is flowing, is having diameters, 20 cm and 10 cm at the 

cross-sections 1 and 2 respectively. The velocity of water at section 1 is given 4.0 m/s. 

find the velocity head at sections 1 and 2 and also rate of discharge. 



 

 

5. Obtain the Euler’s equation of motion along a stream line and hence derive Bernoulli’s 

equation for a steady incompressible fluid flow. Also mention the assumptions made.  

 



 

 
 

 

 

 



 

 

6. How will you determine the meta-centric height of a floating body experimentally? 

Explain with a neat sketch. 

 

 



 

 



 

 


