
Math Methods  Dr. Pogo 

Class #4 Examples   

 

Example: Compute curl of this velocity:  Vx = 6xy + 1.5y
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 We knew this had to be true, since φ existed and 

was already found in class! 
 

Example: Given Vx = 6xy +y
2
, what is Vy if the flow is incompressible?  
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Example: Given  Vx = 5 − y, and Vy = x − 5. Find curl, divergence, φ, and ψ.  
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o this answer.

 

 

3 45 ( ) and 5 ( )???x xy C y xy y C xφ φ= − + = − +  

φ doesn’t exist! 

“Solid Body rotation”… this is a rotating disk. Outer points move faster. 
 

Example: Given: jxyiyxV ˆ)2(ˆ)( 22 −+−=
v

. Find φ and ψ. 
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           Can also add any constant to this answer.
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Definitions: 

)(11 yCdxVx += φ  

)(22 xCdyVy += φ  

)(31 xCdyVx += ψ  

)(42 yCdxVy +−= ψ  

φ1 and φ 2 must agree. 
ψ1 and ψ 2 must agree. 

02 =∇ φ  02 =∇ ψ  

φ exists if 0=×∇ V
vv

 

 

A flow is incompressible if: 

0=⋅∇ V
vv

 


