
Question 1.  
Consider the following steady, two-dimensional, incompressible velocity field  

jeiV x−−= 2     
a) Find an expression for the stream function ψ   
b) Plot the stream lines for  .3,2,1,0=ψ  
Solution: 
a) For a  steady two-dimensional, incompressible  velocity field ),( vuV =   the stream 
function ψ  is defined by  the following equations: 
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The first equation gives  
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We substitute this in the ( eq2) and get  
Cexfexf xx +−=⇒=′ −− )()( . 

Thus Ceyyx x +−= −2),(ψ . 
We can take C=0 and so  xeyyx −−= 2),(ψ . 
Answer a: xeyyx −−= 2),(ψ  
b) The stream function xey −−= 2ψ  is constant on a streamline.  

From xey −−= 2ψ  we get  
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Now we substitute 3,2,1,0=ψ  and get the following functions: 

                 

 
Question 2.  
Find an expression for the stream function ψ   for the following steady, two-dimensional, 
incompressible velocity fields  
a) jyiyxV −+= )(      b)  jyixV )21(2 −+=    c) jeiV x )1(3 2−++=  
Answer: 
a)            b)               c)   

 



 
 


