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Problem Solutions 
 
 
Problem 1: At the bottom of a vertical loop in 
the x-y plane at an altitude of      , the 
airplane has a speed of          with no 
horizontal x-acceleration. The radius of 
curvature of the loop at the bottom is       .  
 
 

(a) Find the velocity and acceleration vector 
of the airplane. 

(b) For the radar tracking at O, determine 

the recorded values of    and    for this 
instant. 

 
 
 
 
 
Problem 2: To pass inspection, steel balls designed for use 
in ball bearings must clear the fixed bar A at the top of 
their rebound when dropped from rest through the 
vertical distance          onto the heavy inclined 
steel plate. If balls which have a coefficient of restitution 
of less than 0.7 with the rebound plate are to be rejected, 
determine the position of the bar by specifying   and  . 
Neglect any friction during impact.  
 
 
 
 
 
 
Problem 3: The two rotor blades of        radius rotate 

counterclockwise with a constant angular velocity      
        about the shaft at O mounted in the sliding block. The 
acceleration of the block is          . Determine the 
magnitude of the acceleration of the tip A of the blade when 
 

(a)    , 
(b)      , 
(c)       . 

 
 
Problem 4: The uniform 8-kg slender bar is hinged 
about a horizontal axis through O and released from 
rest in the horizontal position. Determine the 
distance   from the mass center to O which will 
result in an initial angular acceleration of          , 
and find the force R on the bar at O just after 

release.      
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