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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.

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 15 MARKS.
	1.
	a)
	What are the pressure measuring devices? Explain the working of an inverted U tube differential manometer.
	[8M]

	
	b)
	Determine the position of centre of pressure of a circular plat of diameter 1.5m which is placed vertically in water in such a way that the centre of plate is 3m below the free surface of water.
	[7M]

	
	
	
	

	2.
	a)
	A boat 1:40 model has 0.090 N of resistance when simulating a speed of 3 m/s of the prototype. Compute the corresponding resistance in the prototype assuming water is the fluid in both cases.

	[8M]

	
	b)
	The efficiency η of a fan depends on the density ρ, the dynamic viscosity μ of the fluid, the angular velocity ω, diameter D of the rotor and the discharge Q. Express η in terms of dimensionless parameters.
	[7M]

	
	
	
	

	3.
	a)
	Show that u = -2xyz/(x2 + y2 ) , v = (x2 - y 2 ) – z/(x2 + y2 ) 2 , w = y/(x2 + y2 ) are velocity– components of a possible fluid motion. Verify that the motion is irrotational and find the velocity potential
	[8M]

	
	b)
	Define equation of continuity. Obtain an expression for continuity equation for a three- dimensional flow.
	[7M]

	
	
	
	

	4.
	a)
	State Bernoulli's theorem for steady flow of an incompressible fluid. Derive an expression for Bernoulli's equation from the first principle and state the assumptions made for such a derivation.
	[8M]

	
	b)
	A rectangular notch of 250 cm width is used to measure the flow rate of water in an open channel. If the actual flow rate is 1.16 m3/s. under a head of 0.253 m. Determine the coefficient of discharge of the notch.
	[7M]

	
	
	
	

	5.
	a)
	Draw neat sketch of Reynold's apparatus and explain how the laminar flow can be demonstrated with the help of the apparatus.
	[8M]

	
	b)
	Two parallel plates kept 100 mm apart having laminar flow of oil between them with a maximum velocity of 1.5 m/sec. Calculate discharge per meter width, shear stress at the plates and the difference in pressure between two points 20 m apart. Assume viscosity of oil to be 0.0245 poise
	[7M]

	
	
	
	

	6.
	a)
	Define the terms: boundary layer, boundary layer thickness, drag, lift and momentum thickness
	[5M]

	
	b)
	For the velocity profile for laminar layer [image: image2.png]SIE
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2. Find the boundary layer thickness, shear stress, force and coefficient of drag in terms of Reynolds number.
	[9M]

	
	
	
	

	7.
	a)
	The space between two parallel plates kept 3mm apart is filled with an oil of dynamic viscosity 0.2 Pa.s. What is the shear stress on the lower fixed plate, if the upper one is moved with a velocity of 1.5m/s?
	[8M]

	
	b)
	What are the uses of dimensionless numbers?
	[7M]

	
	
	
	

	8.
	a)
	What are the surface and body forces?
	[8M]

	
	b)
	List out the minor losses in a closed conduit flow and discuss their significance.
	[7M]
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