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PDDC SEM-III Examination May 2012 

Subject code: X30604 

Subject Name: Advanced Fluid Mechanics 

Date: 17/05/2012                           Time: 10.30 am – 01.00 pm  

                                                                                      Total Marks: 70 

Instructions: 
1. Attempt all questions.  

2. Make suitable assumptions wherever necessary. 

3. Figures to the right indicate full marks. 
 

Q.1  (a) Derive an expression for most economical section for a rectangular shaped open 

channel section. 

07 

 (b) Explain and Prove Buckingham’s π – Theorem. 07 

    

Q.2  (a) Derive an expression for gradually varied flow and state the assumptions made in it. 07 

  (b) Derive an expression for the velocity distribution for viscous flow through circular 

pipe. Also sketch the velocity distribution and shear stress distribution across a 

section of the pipe. 

07 

  OR  

  (b) Explain Hardy Cross method of analysis of flow in pipe net works. 07 

    

Q.3  (a) (i) Derive and explain Euler’s Equation of motion. 04 

  (ii) Find the velocity and rate of flow of water through a rectangular channel of 6m 

wide and 3m deep, when it is running full. Bed slope 1 in 2000.Take C=55. 

03 

 (b) Explain Prandtle’s mixing length theory. 07 

  OR  

Q.3  (a) If the velocity distribution in boundary layer is given by u/U= y/δ, determine the 

displacement thickness, momentum thickness and energy thickness.   

07 

 (b) Determine the maximum discharge of water through a circular channel of diameter 

1.5m. When the bed slope of channel is 1 in 1100. Take C=60. 

07 

    

Q.4  (a) Describe the Rayleish method for dimensional analysis. 07 

  (b) Define “Dimensional Homogeneity” and test whether following equations are 

dimensionally homogeneous or not. 
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07 

  OR  

Q.4  (a) Derive the relation for laminar flow between two parallel plates the mean velocity is 

equal to two-third of the maximum velocity. 

07 

Q.4  (b) Describe Reynold’s experiment and discuss the laminar and turbulent flow in pipe. 07 

    

Q.5  (a) Obtain an equation of continuity for three dimensional flow. 07 

 (b) Explain formation of boundary layer with sketch and also explain separation of 

boundary layer. 

07 

  OR  

Q.5  (a) Discuss the classification of channel slopes. 07 

 (b) Discuss the specific energy curve with a neat sketch. 07 
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