
Code Number:    
 
 
 

Ph.D. Qualifying Exam 
 
 

Dynamics and Vibrations 
 
 
 

 T. Pence and S . Shaw 
 
 
 
 

Directions:  Work all four problems. 
 The problems carry equal weight. 
 You may use two books for reference. 
 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

January 2013 
 
  
 



1. The uniform rod is initially straight up against the wall. It is given a
small nudge at the top so as to cause it to begin to tip (rotate clockwise) with
zero initial velocity. Initially the lower end remains in contact with the
corner. There is no friction in this problem. Find:
(a) the angle e at which the lower end begins to move away from the corner;
(b) the rod’s angular velocity co at the instant when the lower end begins to
move away from the corner;
(c) the rod’s angular velocity u when it strikes the floor (becomes
horizontal).
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2. The lower block is of mass M and is free to slide on the M t
floor without friction.
(a) A block of mass iii is placed on the inclined surface of
the lower block. The bottom surface of this block is very
smooth and so it slides down the incline without friction. _____

It is observed that the lower block accelerates to the right
with acceleration value a = gIJ, where g is the acceleration
due to gravity. Find the ratio M/m?
(b) The upper block of part (a) is removed and the lower
block is restored to rest. A pipe of radius m is placed on I
the inclined surface of the lower block (the pipe has the - a
same mass as does the sliding mass of (a) but all the mass _________

of the pipe is concentrated at the pipe’s radius). The outer fit I
surface of the pipe is sufficiently rough that it rolls without - -

slipping down the incline. Find the acceleration of the
lower block (as a multiple of g)?
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