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Q1 (a) Write the name of four scientists and mention their contribution for the development of 
fluid mechanics. 

[2] 

Q1 (b) When will centre of pressure and centre of gravity of an immersed plane surface coincide? [3] 
    
    
Q2  Consider a tank containing mercury, water, benzene, and air as shown. Find the air 

pressure (gage). If an opening is made in the top of the tank, find the equilibrium level 
of the mercury in the manometer. H20 = 999 kg/m3, SGHg = 13.55 and SGBenzene = 0.879. 

 

[5] 

    
    
Q3 (a) How are viscous stress tensor related to the velocity gradient in the fluid? [2] 
Q3 (b) Derive the general equation for conservation of mass in cartesian coordinates. [3] 
    
    
Q4  Find the force required to hold the plug in place at the exit of the water pipe. The flow 

rate is 1.5m3/s, and the upstream pressure is 3.5 MPa. 

 

[5] 

    
Q5 (a) Verify that “momentum per unit area per unit time” has the same dimensions as “force 

per unit area”. CO2, Bloom’s Taxonomy (Understanding) 
[2] 

Q5 (b) Derive an expression for the velocity distribution for viscous flow through a circular pipe. 
Also sketch the velocity distribution and shear stress distribution across a section of the 
pipe. CO3, Bloom’s Taxonomy (Understanding) 

[3] 
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