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EXAM 1
Summer 2008

1) (15 pts) One of the blades of an electric fan is removed (as shown by the dotted lines
in the figure). The steel shaft 4B, on which the blades are mounted, is equivalent to a
uniform shaft of diameter 1in and length 6in. Each blade can be modeled as a
uniform slender rod of weight 2/b and length 12in. Determine the natural frequency
of vibration of the remaining three blades about the y-axis.
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2) (15 pts) Derive the equation of motion and find the steady-state response of the system
shown for rotational motion about point O. The following are given: & =5000 N/m,

i=1m, ¢=1000N.s/m, m=10kg, M, =100Nm, o = 1000 rpm .
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31 (20 pts) For the system shown below, derive an expression for the force transmitted to
the support in steady-state, in termsof m, ¥, ¢, o,, and o, .
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