Hint on derivation of second equation in Exercise 7:
This regards the derivation of the second equation of the pair for this exercise, which is summing the moments of the forces and m*a vectors about the z axis.  If we do this, we get
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You need to draw the FBDs and MADs that show this clearly.  The first term, Ff A, is the moment of the friction force on the front tire.  Note that we assume the steering angle, , is small.  The next term is the external moment on the bike needed to deal with the gyroscopic effect of changing the angular moment of the wheels.  Note that we need a moment about the z axis to cause roll about the x axis.  On the right side of the equations, the first term is the normal acceleration due to traveling in a curved path.  It should have a 
[image: image2.wmf]2

f

&

 term, and it does.  It’s just that this is hidden.  Actually 
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, so the term is really there.  The next term is the at-  term.  The third term is the yaw acceleration term, hence the 
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 term.  Apparently Patterson neglects this, probably considering it small relative to the other terms.  From this point, you start substituting with the relations worked out and work your way toward the desired derivation.
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