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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 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)
	In a flow field, the velocity components are u= 5x3 and v=-15x2y. Evaluate the stream function, velocity and acceleration at point (1,2)
	L3
	CO1
	[7M]

	
	b)
	Differentiate between the Eulerian and Lagrangian method of representing fluid motion.
	L3
	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)
	An oil having viscosity of 1.43 poise and specific gravity of 0.9 flows through a pipe, 2.5cm diameter and 300 cm long, at one -tenth of the critical velocity for which Reynolds number is 2500. Find 

i) the velocity of flow through the pipe, 
ii). the head loss in meters of oil across the pipe length required to maintain the flow.
	L4
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	Develop the expression for Von- Karman momentum integral equation for hydrodynamic boundary.
	L5
	CO3
	[7M]

	
	b)
	A plate 0.4m x 0.2m has been placed longitudinally in a stream of crude oil which flows with undisturbed velocity of 8m/s. Given that oil has a specific gravity 0.8 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.
	L4
	CO3
	[7M]

	
	
	
	
	
	

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

	
	b)
	A liquid of specific gravity 0.88 and absolute velocity 6.533x10-4 N.s/m2 flows through a pipe diameter 0.15m at the rate of 60 liters per second. If the loss of head in 100m length of pipe is 4.56m, determine whether the pipe is rough or smooth.
	L5
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	Illustrates by means of diagrams the nature of propagation of disturbance in compressible flow when Mach number is less than one, equal to one and greater than one.
	L4
	CO5
	[7M]

	
	b)
	Calculate the velocity and Mach number of a supersonic aircraft flying at an altitude of 1000 m where the temperature is 280 K. sound of the aircraft is heard 2.15 seconds after the passage of aircraft over the head of an observer. Take γ =1.41, R = 287 J/kg K.
	L3
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	How does the velocity and pressure vary with area for subsonic flow and supersonic flow.
	L2
	CO6
	[7M]

	
	b)
	Air flow through a convergent divergent nozzle. At some section in the nozzles, pressure = 2bar, velocity 170 m/s and temperature = 200oC and cross sectional area = 1000 mm2, Assuming isentropic flow conditions determine: a).stagnation temperature and stagnation pressure, b). sonic velocity and Mach number at this section c) Velocity, Mach number and flow area at outlet section where pressure is 1.1 bar.
	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)
	Define Couette flow and give the velocity distribution equation
	L2
	CO2
	[5M]

	
	c)
	Explain essential features of Blasius method of solving laminar boundary layer equations for a flat plate.
	L1
	CO3
	[4M]

	
	
	
	
	
	

	8.
	a)
	A thin flat plate 0.3 m wide and 0.6 m long is suspended and exposed parallel to air flowing with a velocity of 3m/s. Calculate drag force on both sides of the plate when the 0.3 m edge is oriented to free stream. Consider flow to be laminar. And assume that for air density is 1.2 kg/m3 and kinematic viscosity as 0.18 stokes.
	L4
	CO4
	[5M]

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

	
	c)
	State the fundamental equations which govern the compressible fluid flow.
	L2
	CO6
	[4M]
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