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 共 4題，每題 25分，滿分 100分。 
 
1. The top has a mass of 1 kg and can be considered as a solid cone, shown in the Fig. 1. If it is 

observed to precess about the vertical axis at a constant rate of 5 rad/s, determine its spin sω  

given ο30=θ , L = 0.16 m, r = 0.04 m. 

 
Fig. 1 

 
2. The bar has a weight of 5 lb. If the stiffness of the spring is 8 lb/ft, and the dashpot has a damping 

coefficient 60 lb*s/ft, and a = 2 ft as well as b = 3 ft, shown in the Fig. 2. The differential equation 
which describes the motion in terms of the angle θ  of the bar’s rotation is 
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W &&& . Determine the damping coefficient of the dashpot if the 

bar is to be critically damped. 

 
Fig. 2 

 
3. A 0.4 kg spool slides down along a smooth rod, shown in the Fig. 3. If the rod has a constant 

angular rate of rotation srad / 3=θ&  in the vertical plane, and Ns is the magnitude of the normal 
force of the rod on the spool. If   and , , θrr & are zero when 0=t , determine r at the instant 

045=θ  (Hint: the one solution of these equations of motion for the spool is  
    )sin()2/( 2

21 tgeCeCr tt θθθθ &&&& −+= − ). 
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Fig. 3 

 
 

4.   The solid ball of mass m is dropped with a velocity Vver onto the edge of the rough step, shown in 
the Fig. 4. If it rebounds horizontally off the step with a velocity Vhor, and the coefficient of 
restitution is e, determine the angle ψ at which contact occurs. Assume no slipping when the 
ball strikes the step.  

 
  
   
 
 
 
 
 

 
Fig. 4 
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