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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.








Part - A 



Max.Marks:25
Answer all QUESTIONS.
	1.
	Define specific volume and Newton’s laws of viscosity. 
	[3M]

	2.
	Define the terms ‘buoyancy’ and ‘centre of buoyancy’.
	[3M]

	3.
	Enumerate the components turbulent and rotational flow.
	[3M]

	4.
	Note down the continuity equation and Bernoulli’s equation.
	[3M]

	5.
	What are the characteristics of laminar flows?
	[3M]

	6.
	What do you understand by  the term boundary layer theory?
	[2M]

	7.
	What is hydraulic similitude?
	[2M]

	8.
	Explain different types of pitot tubes
	[2M]

	9.
	Define magnus effect.
	[2M]

	10.
	What is a weir and what are its types?
	[2M]








Part – B



   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	A plate of  a certain oil weighs 40 KN.  Calculate the specific weight, mass density and specific gravity of this oil.

	[3M]

	
	b)
	Derive an expression for the depth of centre of pressure from free surface of liquid of an inclined plane surface sub-merged in the liquid.
	[7M]

	
	
	
	

	12.
	a)
	State the Buckingham π-theorem. What are the repeating variables? 
	[5M]

	
	b)
	Derive an expression for any  three dimensionless numbers.


	[5M]

	
	
	
	

	13.
	a)
	Obtain an expression for continuity equation for a 3-dimensional flow.
	[6M]

	
	b)
	A stream function is given by : Ψ = 2x-5y. Calculate the velocity components and  also magnitude and direction of the resultant velocity at any point.
	[4M]

	
	
	
	

	14.
	a)
	Derive an expression for venture meter.
	[6M]

	
	b)
	A pipe of dia 400mm carries water at a velocity of 25m/s. The pressures at a point are given as 29.43n/cm2 and 22.563n/cm2 while the datum head at  A and B are 28m and 30m. Find the loss of head between A and B.
	[4M]

	
	
	
	

	15.
	a)
	Derive the equation for head loss in pipes due to friction Darcy-Weisbach equation.
	[3M]

	
	b)
	A pipeline 0.225 m in diameter and 1580m long has a slope of 1 in 200 for the first 790m and 1 in 100 for the next 790m.  The pressure at the upper end of the pipeline is 107.91 kpa and at the lower end is 53.955 kpa.  Taking f=0.032 determine the discharge through the pipe.
	[7M]

	
	
	
	

	16.
	a)
	Explain boundary layer separation. Mention  few methods to prevent or delay the separation of boundary layer.
	[4M]

	
	b)
	Determine the ratio of momentum and displacement thickness as the ratio of boundary layer thickness δ when the layer velocity profile is given by:[image: image2.png]
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 where u is the velocity at a height y above the surface and the flow free stream velocity is  [image: image6.png]


.
	[6M]

	
	
	
	

	17.
	a)
	Derive an expression for surface tension on a liquid jet.
	[4M]

	
	b)
	 Explain about meta centre.




	[3M]

	
	c)
	Describe the use and limitations of flow nets.


	[3M]

	
	
	
	

	18.
	a)
	Derived an expression for rectangular notch.



	[4M]

	
	b)
	State Vonkarmen momentumintegral transition equation.
	[3M]

	
	c)
	Define flow through inclined tubes.




	[3M]
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