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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)
	In a flow field, the velocity components are 

u= (y3/3) +2x-x2y;  

v= xy2-2y-(x3/3)

is the flow physically possible? If so, obtain an expression for stream function. What is the discharge between the stream lines passing through (1,3) and (2,3)?
	L3
	CO1
	[7M]

	
	b)
	Is the above flow irrotational? If so, determine the corresponding velocity potential.
	L5
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	Prove that for a steady laminar flow between two fixed parallel plates, the velocity distribution across a section is parabolic and the average velocity is 2/3rd of the maximum velocity.
	L3
	CO2
	[7M]

	
	b)
	Lubricating oil of specific gravity 0.85 and dynamic viscosity 0.1 Ns/m2 is pumped through a 3cm diameter pipe. If pressure drop per meter length of the pipe is 15kPa, determine 

i. The mass flow rate in kg/min

ii. The shear stress at the pipe wall

iii. The Reynolds number of flow
	L5
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	Develop the expression for Von- Karman momentum integral equation for hydrodynamic boundary.
	L4
	CO3
	[7M]

	
	b)
	For flow over the plate, using Blasius Solution, calculate shear stress, drag force per unit length, as well as drag coefficient at a length L= 2m. consider the fluid air at a density of 1.225 kg/m3 dynamic viscosity of 1.81 x 10-5 kg/m.s to be flowing at an upstream velocity  of Uo =10m/s. 
	L5
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	What do you understand by smooth pipe flow? Distinguish it from rough pipe flow.
	L2
	CO4
	[7M]

	
	b)
	For turbulent flow in a pipe of 25 cm diameter, the center line velocity is 2.2.5 m/s, and the velocity at a point 8cm from the center as measured by a pitot tube is 1.95 m/s. Analyse i). friction velocity and wall shearing stress,           ii). Average velocity and discharge through pipe, iii). Friction factor and        iv). Pipe roughness.
	L5
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	Derive the equation for the velocity of sound in an incompressible flow.
	L4
	CO5
	[7M]

	
	b)
	Find the Mach number when an aeroplane is flying at 1100km/hr through air having a pressure of 7 N/cm2 and temperature 5oC. Wind velocity may be taken as zero. Take R= 287.14 J/KgK. Calculate the pressure, temperature and density of air at stagnation point on the nose of the plane. Take γ =1.4.
	L5
	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: i).stagnation temperature and stagnation pressure, 
ii). sonic velocity and Mach number at this section 
iii) Velocity, Mach number and flow area at outlet section where pressure is 1.1 bar.
	L5
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	What are the different forms of energy and explain each of them?
	L2
	CO1
	[5M]

	
	b)
	Explain the planar Poiseuille flow between two parallel plates.
	L2
	CO2
	[5M]

	
	c)
	Explain essential features of Blasius method of solving laminar boundary layer equations for a flat plate.
	L2
	CO3
	[4M]

	
	
	
	
	
	

	8.
	a)
	How does the drag coefficient change with i). surface roughness and 
ii). Turbulence level?
	L2
	CO4
	[5M]

	
	b)
	Explain the concept of stagnation properties 
	L2
	CO5
	[5M]

	
	c)
	What is the effect of bulk modulus of fluid on the velocity of sound in it? 
	L2
	CO6
	[4M]
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