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   CO BL 
Q.1(a) Write short notes on the various types of forces acting on a fluid element? [2] CO1 BL2 
Q.1(b) Determine the total pressure on a circular plate of diameter 1.5 m which is placed 

vertically in water in such a way that the centre of the plate is 3 m below the free 
surface of water. Find the position of centre of pressure also. 

[4] CO1 BL3 

Q.1(c) An open tank contains water upto a depth of 2 m and above it an oil of specific gravity 
of 0.9 for a depth of 1 m. Find the pressure intensity (i) at the interface of the two 
liquids, and (ii) at the bottom of the tank. 

[4] CO1 BL 

     
Q.2(a) Find out the momentum correction factor for laminar flow of a fluid through a pipe 

of circular cross-section under steady state. 
[5] CO2 BL3 

Q.2(b) A block with mass M and area A, slides on a thin film of oil as shown in the figure 
below. The film thickness is h. When another mass m is released with a cord connected 
to the block of mass M, it causes tension on the cord and the block is accelerated. 
Develop an algebraic expression for the viscous force when the block of mass M is 
moving at a velocity V. Derive a differential equation of V as a function of time. 

 

[5] CO2 BL5 

     
Q.3(a) In a vertical pipe conveying oil of specific gravity 0.8, two pressure gauges have been 

installed at A and B where the diameters of the pipes are 16 cm and 8 cm respectively. 
A is 2 meters above B. The pressure gauge readings have shown that the pressure at 
B is greater than at A by 0.981 N/cm2. Neglecting all losses, calculate the flow rate. 

[5] CO3 BL4 

Q.3(b) Prove that the maximum velocity in a circular pipe for viscous flow is equal to two 
times the average velocity of the flow. 

[5] CO3 BL3 

     
Q.4(a) Determine the terminal velocity of a limestone particle (specific gravity 2.8) having a 

diameter of 0.16 mm falling in water under free settling conditions. 
[5] CO4 BL3 

Q.4(b) Water is entering a packed bed at a rate of 0.358 kg/s. The packed bed contains 
spheres of diameter 12.7 mm. Void fraction of the packed bed is 0.38, length of the 
bed is 2.44 m, and diameter is 0.601 m. Calculate the pressure drop in the packed 
bed. 

[5] CO4 BL3 

     
Q.5(a) Derive the expression of volumetric flow rate of a real fluid flowing through a 

venturimeter with a neat diagram. 
[5] CO5 BL5 

Q.5(b) Discuss the working principle of a reciprocating pump with a neat sketch. [5] CO5 BL3 
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