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1.1 Solution

) Determine the natural frequency if £ = 40N/m and the mass is m = 2.0kg.

|k /40 N/m
w, = 5.0 kg = 4.47 rad/s

= 2 =0.71 Hz Ans. (a)

s

71

) Determine the natural [requency if k= 1001b/in. and the mass weighs W = 501b.

|k / (100 1b/in.)(386 in./sec”)
W, = \/ =01 = 27.78 rad/sec

[n= 2— = 4.42 Hz Ans. (b)
T

1.3 Solution

(a) Determine the equation of motion of mass m.

Trom Fig. 1,

W=mg
,1 The force-elongation equation for the spring is
[ =ku

Finally, the equation of motion is

‘ o mii + ku = mg Ans. (a)
Figure 1

) Determine expressions for the natural [requency w, and the period T,.

. — \/7 \/7 _m_ \/T Ans. (b)

(¢) If k = 1.2N/m and m = 0.8kg, what is the resulting natural frequency f, of this
system?

w. 1 [& 1 [12N/m
or 27V m 27\ 08ke ” ns- (©)



1.5 Solution

Determine an expression for the free vibration of the SDOF system in Part (¢) of Prob. 1.2
if uy = 21in. and vy = 0.

From Eq. 1.9,

Uy .
u(t) = upcosw,t + — sinw,t
w

n

From Part (c) of Prob. 1.2,

_[2kg \/2(40 1b/in.)(386 in./sec?)
VW T 20 b
Therefore,

u(t) = uy cosw,t = 2cos(39.29¢) in. Ans.

= 39.29 rad/sec



