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6) a) Define precisely what incompressible convection entails. List all constraints. 
 

b) What dimensionless parameters characterize Rayleigh–Benard convection? What do 
they mean? 
 
 

7) Derive the profile of turbulent flow in a pipe of radius 𝑅, with pressure drop ∆𝑝/𝑙. How 
does boundary layer flow velocity scale with ∆𝑝? 

 
 
8) Discuss the structure of potential flow around a body which leaves a wake. What would 

a far field observer expect to see? How would you convince a skeptic of the result — i.e. 
prove it? 

 
 
9) Explain how one could determine the 𝑠2 structure function of a turbulent velocity field 

by measuring the evolution of the separation of two test particles in a turbulent flow. 
 
 
10) Show that 𝜔 + 2Ω is ‘frozen in’ to a rotating, incompressible fluid, up to viscosity. What 

does the freezing-in law imply about the structure of the flow for large |Ω|? 
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