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1) Consider a channel flow between two parallel walls at y=0 and y=2. The velocity in the x 

direction (parallel to the walls) is   u=3*(y^2/4-1).  Assume the viscosity and density are μ=1.5 

and ρ=0.2 ,  respectively.  

a. What is the x component of force (per unit area) exerted by the fluid on the wall at y=0? 

b. What is the x component of force (per unit area) exerted by the fluid on the wall at y=2? 

c. Assuming  the flow is fully developed, what is the pressure gradient dp/dx? 

 

 

 

2) For the same configuration as in 1): 

a.  write the energy balance between heat conduction and viscous dissipation. (You do not 

have to solve it… just give the equation which governs the temperature distribution.) 

b. Evaluate the dissipation function as a function of y (using the velocity distribution in 1)) 

 

 

 

3) Assume the temperature distribution between two walls at y=0 and 2 is given by  

T = 8*(1 – (y/2)^4) 

The thermal conductivity is κ=0.3. 

What is the rate at which heat is conducted out through the wall at y=2, per unit area? 

 

 

 

4) Consider the two point BVP   for a function F(y):  

F’’  + F F’ = 2 

F’(0)=0  ; F(1)=3 

a) Write the ODE in state space form, as you would need to do if you were going to use 

BVP4C in Matlab. 

b) Provide a statement for the   residuals you would use to set the boundary conditions 

for BVP4c,  ie  :   Res=BVPBCS(Ya,Yb) 

 



5) Consider  a  flat plate boundary layer. The free stream velocity is 5 . The density is ρ=0.2.  The 

drag on one side of the plate is 0.02.  What is the momentum thickness at the trailing edge of 

the plate?  

 

 

6) If the pressure decreases along the wall in the direction of the flow, the boundary layer will tend 

toward separation --  True or False? 

 

7) Suppose that in a developing channel flow the displacement thickness on either wall grows from 

0 mm to 3 mm between the entrance and the exit. The width of the channel is 10mm. The 

velocity at the entrance is 12cm/s.  What is the centerline velocity at the exit?  

 


