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2. For two-dimensional inviscid flow, the vorticity may be written as 
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Defining a basic flow (Ψ, U, V, Ω) and disturbances (ψ', u', v', ω'), derive a linearized 
disturbance equation for this flow. Then assume normal modes as traveling waves: 

 
Derive the disturbance equations and, if possible, combine them to obtain a single 
differential equation for a single disturbance amplitude. 

3. For the Howarth freestream velocity U = U0 (1 – x/ L), if U0L/v = 106, estimate the point 
(x/L) where boundary-layer instability first occurs. Assume a low subsonic Mach number. 
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