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ANSWER ALL QUESTIONS :-





1-An incompressible velocity field is given by [u = a (x2 – y2), v unknown, w = 0] where a  is constant. 





(i) What must the form of the velocity component v be?





(ii) Show that the flow is irrotational.





(iii) Find the velocity potential.





2-Find the acceleration of a fluid particle whose motion is described by: |V| = ω r with x2 + y2 = C.





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-The velocity components in an ideal two-dimensional velocity field are given by the equations:


     u = 3 ( x2 – y2 ),    v = -6 x y. All body forces are negligible.


a- Does this flow field satisfy the continuity equation?


b- Determine the equation for the pressure gradient in the y-direction at any


 point in the flow field.





5-An ideal fluid flows between the inclined walls of a two-dimensional channel into


      a sink located at the origin as shown in the figure. The velocity potential for  


      this flow field is Ф = ( m / 2 π ) ln r where m is a constant.


   a- Determine  the corresponding stream function. (Note: the value of the stream


           function along the wall OA is zero).


   b- Determine  the equation of the streamline passing through the point B, located at x = 1, y = 4.
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Good Luck
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