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INSTRUCTIONS:  Answer question one and any other two questions 
QUESTION ONE – (30 MARKS)
1. Explain each of the following as used in fluid mechanics;					
(i)  Doublet								(2 Marks)
(ii) Vortex									(1 Mark)
(iii) Image									(1 Mark)
(iv) Stagnation point							(2 Marks)
1. Distinguish between plane couette flow and plane poiseuille flow. 		(2 Marks)
	
1. State the Blasius’ theorem of forces and moments.				(4 Marks)
1. A fluid is flowing steadily between two parallel plates under a constant pressure gradient 	. Show that the velocity distribution between the plates is  where d is the distance between the plates and y is measured from the midpoint.													(7 Marks)
1. For a two dimensional, incompressible irrotational flow, the superposition of a doublet and uniform flow represents the flow around a circular stationary cylinder. Obtain the stream function and velocity potential of this flow .					(7 Marks)
1. Find the velocity of an irrotational fluid flow whose complex potential is
 = 									(4 Marks)

QUESTION TWO – (20 MARKS)
a) State the D’Alemberts paradox.							(2 Marks)
b) The stream function of a complex potential  is given by
  determine 						(7 Marks)
c) Find an expression for the velocity of a fluid flowing through a circular pipe of radius r = a. 
(11 Marks)
QUESTION THREE (20 MARKS)
a) Find the complex potential and the complex velocity of a fluid flow with circulation past a circular cylinder of radius r = a by considering a uniform flow, doublet and negative vortex combination.									(9 Marks)
b) Show that;
(i) the lift force  and 						(6 Marks)
(ii) the hydrodynamic moment acting on the cylinder is zero.		(5 Marks)
QUESTION FOUR (20 MARKS)
a) Define the following forces and give examples;
(i) Drag 									(2 Marks)
(ii) Lift 									(2 Marks)
b) State the Kelvin’s theorem.							(2 Marks)
c) The flow pattern of a vortex pair is to be investigated. A clockwise vortex is located at (x,y) = (-a,0) and an anticlockwise one at (x,y) = (a,0). Find the stream function, velocity potential and velocity field for this combined flow.				(14 Marks)
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