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1) A circular cross-section tube of length 2m and diameter 1cm, is subjected to a pressure 

difference of 2 Pa. The fluid coming out the low pressure end of the tube is measured at 49cc in 

one second and is observed to be laminar. What is the viscosity of the fluid in Kg/(m s) ?  

a. 1.e-1 

b. 1.e-3 

c. 1.e-5 

d. 1.e-7 

e. 1.e-9  

 

2) A fluid with viscosity 1.5e-5  kg/(m s) and density 0.4 kg/m^3 is in a fully developed channel flow 

between two walls. The lower wall is at y=-1 cm and the upper wall is at y=+1 cm.  The velocity 

in the channel  u =   (y+1)^2, in the +x direction.  

a. What is the velocity of the upper wall? 

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

c. What is the velocity of the lower wall?  

d. What is the x component of force (per unit area) exerted by the fluid on the lower wall ? 

e. What is the value of the pressure gradient?  

 

 

 

 

 

 

 

 

 

 

 

 



 

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

F’’’ + F F’ = 1  

F’’(0)=4 ; 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) 

 

4) Consider  a  flat plate boundary layer. The free stream velocity is 5 m/s . The kinematic viscosity 

is 1.e-6 m^2/s.   The plate is 2  m long.  What is the displacement  thickness at the trailing edge 

of the plate: 

a. Assuming laminar flow from the LE 

b. Assuming turbulent flow from the LE 

 

 

5) Given data on Rex  as shown below, and  the momentum thickness given by θ = (6 e-4)  x 

Rex / 1e6 :     

    1.0000 

    1.1111 

    1.2222 

    1.3333 

    1.4444 

    1.5556 

    1.6667 

    1.7778 

    1.8889 

    2.0000 

Approximately where will transition occur, according to Michel’s criteria?  



 

 

6) If the Reynolds number based on the distance from the leading edge of a flat plate is 1 million,  

and the free stream dynamic pressure is 50 Pa, estimate the wall shear stress  (in Pa) 

a. For all laminar flow (from the leading edge) 

b. For all turbulent flow (from the leading edge) 

 

7) Consider the laminar flow along the channel between two concentric cylinders where the radius 

of the  inner cylinder is 80%  of the outer.   In one case the inner cylinder is fixed. In the other, 

the inner cylinder is free to slide along with the fluid.  (In both cases the outer cylinder is fixed).  

Given the same pressure gradient in both cases, which case has the larger volume flow rate?  

Specifically,  the ratio of Volume Flow Rate for the fixed case/ VFR for the free case is closest to  

a) .25     b)  .5    c)   1    d) 2    e) 4 

 

 

 

 

 

 


