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Midterm 1 
 

1. A rider on a bike with a combined mass of 100 kg attains a terminal speed of 15 

m/s on a %12 slope (12 vertical/100 horizontal). Assume that the engine is 

turned off, Calculate the drag coefficient. The frontal area is 0.9 m2. Speculate 

whether the rider is in upright or racing position. 

 

2. A The average pressure and shear stress acting on the surface of the 1-m-square 

flat plate are as indicated in Fig. 1. Determine the lift and drag generated. 

Determine the lift and drag if the shear stress is neglected. Compare these two 

sets of results. 

 

Fig. 1. 
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3.  Velocity profiles are measured at the upstream end (surface 1) and at the 

downstream end (surface 2) of a rectangular control volume, as shown in Fig. 2. 

If the flow is incompressible, two dimensional, and steady, what is the drag 

coefficient? The vertical dimension H = 0.025c. The pressure is p∞ (a constant) 

over the entire surface of the control volume. At the upstream end (surface 1), 

𝑉⃗ =  𝑈∞ 𝑖. At the downstream end of the control volume (surface 2), 

 

where v(x, y) and v0(x) are y components of the velocity, which are not 

measured. 

 

Fig. 2. 
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Equations and Graphs 

 

Typical Drag Coefficient for objects. 
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Lift and Drag over a flat plate inclined at an angle 𝜽. 

 

Navier-Stokes Equation 

 

 

 

 

 

 


