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I =
πr4

4
=

π (0.75in)
4

4
= 0.2485in4
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δst = y =
Pl3

48EI
=

(200lbf ) (48in)
3

48
(
2.9× 107

lbf
in2

)
(0.2485in4)

= 0.064in
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ωn =

√
g

δst
=

√√√√
(
32.2 ft

s2

)(
12in
1ft

)
0.064in

= 77.7
rad

s
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fn =
ωn

2π
=

77.7 rad
s

2π
= 12.4Hz
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