H.W. No. 6

1- The velocity potential for a certain flow field is, Ф = -2 ( 2 x + y ). Determine the corresponding stream function.
2- The velocity potential for a given two-dimensional flow field is,

Ф = (5 x3 /3 ) – 5 x y2. Show that the continuity equation is satisfied 

and determine the corresponding stream function. 
3- Determine the stream function corresponding to the velocity potential, 
Ф = x3 -3 x y2. Sketch the streamline when ψ = 0, which passes through the origin.

4- A certain flow field is described by the velocity potential:
Ф = ( A ln r ) + B r cos θ, where A and B are positive constants. Determine the corresponding stream function and locate any stagnation points in this flow field.

5- It is known that the velocity distribution for two-dimensional flow of a fluid between wide parallel plates is parabolic as shown in the figure. That is, u = Uc [1 – (y/h)2 ] with v = 0. Determine, if possible, the corresponding stream function and velocity potential. 
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6- Consider the incompressible, two-dimensional flow of a non-viscous fluid between the boundaries shown in the figure. The velocity potential for this flow field is Ф = x2 – y2. 

a- Determine the corresponding stream function.

b- What is the relationship between the discharge q (per unit width normal to plane of paper ), passing between the walls and the coordinates xi, yi of any point on the curved wall? Neglect body forces.
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