Flow past a flat plate has a laminar boundary layer.  The boundary layer growth can be described as 
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, while the momentum thickness can be expressed as 
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 where x is the distance measured from the leading edge of the plate, U( is the free-stream velocity.  The boundary layer thickness is 1 cm at the end of the plate and the drag force D due to friction is 10 N.  

(a) If the free stream velocity is doubled as U((2U( with all other parameters remain constant, determine the new boundary layer thickness at the end of the plate. 

(b) Also determine the new drag force.  

(c) If the free stream velocity is unchanged and the length of the plate is doubled as L(2L, determine the new boundary layer thickness at the end of the plate

(d) Determine the new drag force.  (To make this problem easier, you can assume all parameters, such as velocity, viscosity, length & width of the plate, to be one (a constant) initially.)
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