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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.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6







Part - A                                    10x1M=10 Marks
Answer all QUESTIONS
	S.No
	
	BCLL
	CO(s)
	Marks

	1   (i)
	Define Legrangian description of the flow.
	L1
	CO1
	[1M]

	(ii)
	Define path line, stream line.
	L1
	CO1
	[1M]

	(iii)
	What is plain Poiseuille flow? What does Poiseuille law mean?
	L2
	CO2
	[1M]

	(iv)
	What is creeping motion
	L2
	CO2
	[1M]

	(v)
	What are the characteristics of boundary layer?
	L2
	CO3
	[1M]

	(vi)
	What causes wave drag?
	L2
	CO3
	[1M]

	(vii)
	Define shear velocity or friction velocity for turbulent flow in circular pipes.
	L1
	CO4
	[1M]

	(viii)
	Explain the shear stresses in turbulent flow.
	L2
	CO4
	[1M]

	(ix)
	Why do shock waves happen?
	L2
	CO5
	[1M]

	(x)
	What are the important effects of compressibility on flow?
	L2
	CO5
	[1M]







 Part – B                                    5x10M=50 Marks
ANSWER ALL QUESTIONS.
	S.No
	 
	
	BCLL
	CO(s)
	Marks

	2.
	a)
	What is potential function and stream function? Explain the significance and use of stream function.
	L2
	CO1
	[10M]

	
	
	OR
	
	
	

	
	b)
	Describe briefly the physical significance of each term in the Euler equation for the motion of an incompressible, inviscid fluid, 

ρ (∂ u/∂ t) + ρ (u · ∇) u = −∇p + ρ g, explaining clearly why the two terms on the left are needed to express the mass acceleration fully. To what amount of fluid does this equation apply?

	L5
	CO1
	[10M]

	
	
	
	
	
	

	3.
	a)
	What is Couette flow? What are the practical cases where Couette flow is applicable?
	L3
	CO2
	[10M]

	
	
	OR
	
	
	

	
	b)
	Calculate the retarding force due to the viscosity of the air layer between a cart and a level air track given the following information—air temperature is 20ºC, the cart is moving at 0.400 m/s, its surface area is 2.50 x 10-2 m2, and the thickness of the air layer is 6x10-5 m. What is the ratio of this force to the weight of the 0.300-kg cart?
	L5
	CO2
	[10M]

	
	
	
	
	
	

	4.
	a)
	What is creeping flow? Explain the drag on a sphere in creeping flow.
	L2
	CO3
	[10M]

	
	
	OR
	
	
	

	
	b)
	Explain the Oseen's approximation method. 
	L2
	CO3
	[10M]

	
	
	
	
	
	

	5.
	a)
	A smooth brass pipeline 75mm in diameter and 900m long carries water at a rate of   7 liters per second. If the kinematic viscosity of water is 0.0195 stokes, calculate the loss of head, wall shearing stress center line velocity, shear stress and velocity at 25mm from the center line and thickness of the laminar sublayer. Take ρ=1000kg/m3 (102 msl/m3)
	L5
	CO4
	[10M]

	
	
	OR
	
	
	

	
	b)
	What is K- Epsilon turbulence Model? Explain.
	L2
	CO4
	[10M]

	
	
	
	
	
	

	6.
	a)
	Write short notes on i) Mach angle   ii) Mach cone  iii) Normal shock  iv) oblique shock    v) supersonic wave drag.
	L4
	CO5
	[10M]

	
	
	OR
	
	
	

	
	b)
	Air discharges from a large tank in which the pressure is 700kN/m2 and temperature 40oC, through a convergent nozzle of 25mm tip diameter. Calculate the flow rates when the pressure outside the jet be (i) 200 kN/m2 and (ii) 550 kN/m2 and the barometric pressure is 101 kN/m2. Also calculate the pressure, temperature, velocity and sonic velocity at the nozzle tip for these flow rates. Take k=1.4 and                    R= 286.8 J/kg K.
	L5
	CO5
	[10M]
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