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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 5 OUT OF 8 QUESTIONS. EACH QUESTION CARRIES 14 MARKS.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6


	
	 
	
	BCLL
	CO(s)
	Marks

	1.
	a)
	The velocity component of a flow is given by 

u= e-x cos hy +1 find the y-component of velocity v presuming that v=0 at y=0. Also work out for the stream function.
	L5
	CO1
	[7M]

	
	b)
	Give the classification of different types of fluid flows.
	L2
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	Using the incompressible N-S equation in cylindrical coordinate systems, determine the velocity as a function of radius Hagen – Poiseulle flow in a pipe
	L5
	CO2
	[7M]

	
	b)
	From the velocity profile expression, derive the expression for volumetric flow rate with in a pipe for Hagen Poiseuille flow.
	L4
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	Write the governing equations within a boundary layer for two- dimensional flow of fixed velocity Uo over a flat plate.
	L2
	CO3
	[7M]

	
	b)
	A plate 0.5m x 0.2m has been placed longitudinally in a stream of crude oil which flows with undisturbed velocity of 6m/s. Given that oil has a specific gravity 0.9 and kinematic viscosity 1 stoke, calculate the boundary layer thickness and shear stress at the middle of plate. Also calculate friction drag on one side the plate.
	L5
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	Explain the Karman-Prandtl universal velocity distribution law. In what respect is equation defective?
	L2
	CO4
	[7M]

	
	b)
	An oil specific gravity 0.85 and kinematic viscosity 0.125 cm2/s flows inn a 30 cm diameter smooth pipe at the rate of 0.1 m3/s. Calculate flow velocity at a point 10cm from the pipe center, shear friction velocity, thickness of laminar sub layer. Use Blasius equation.
	L5
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	A supersonic air craft flies at an altitude of 2kms where temperature is 40oC. Determine the speed of the aircraft if its sound is heard 4seconds after passing over the head of an observer. R = 287J/kg K and  γ =1.4.
	L5
	CO5
	[7M]

	
	b)
	Explain the terms Mach cone, Mach line, Mach angle in the context of compressible flow.
	L2
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	Explain isothermal flow in long ducts.
	L2
	CO6
	[7M]

	
	b)
	A normal shock wave occurs in air flowing at a Mach number of 1.5. The static pressure and temperature of the air upstream of a shock wave are 1 bar and 300K. Determine the Mach number, pressure and temperature down stream of the shock wave. 
	L5
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	The x component of velocity in a 2D incompressible flow is prescribed by     u= Ax3+By2. Use continuity equation to find the y component of velocity. Presume that for all values of x, v=0 at y=0.
	L3
	CO1
	[5M]

	
	b)
	Write the Hagen- Poiseuille equation and state the assumptions made.
	L2
	CO2
	[5M]

	
	c)
	Explain the development of boundary layer along a thin flat and smooth plate held parallel to uniform flow.
	L2
	CO3
	[4M]

	
	
	
	
	
	

	8.
	a)
	Explain Prandtl’s mixing length model
	L2
	CO4
	[5M]

	
	b)
	Define Subsonic, sonic and supersonic flow.
	L2
	CO5
	[5M]

	
	c)
	State the fundamental equations which govern the compressible fluid flow.
	L1
	CO6
	[4M]
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