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2.[5 ] Consider an undamped 1-DOF (degree-
of-freedom) spring - mass (m) system whose
natural frequency is w. The system is subject to
Derive the

a harmonic force of F, sinwt.

particular solution x,(t), which expresses the

response of the system representing resonance.
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(b) y(t) = 12 sin(257 t) mm ,
8.5 mm ,
N ? (k = 15000 N/m,
¢ = 3200 N-s/m)
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(80 10° N/m?)(8 10 *m)*

1. ‘ = 4096 N/m
64(10) (50 <10 *m)?
C
= <1 - < 2vmk = 2v/(50kg) (4096 N = 905 kg/s
¢ 2m c m \/( g)( /m) g
c < 905 kg/s

. F,
2. z(t)+ Pz @) = EO sinwt

= A; coswt + B; sinwt
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z, = Ao (coswt - wt sinwt ) + By (sinwt + wt coswt)
2, = Ao (-2 w sinwt - wt coswt) + By (2 w coswt - w’t sinwt)

[ A (-2 w sinwt - w?t coswt) + By (2 w coswt - w’t sinwt) ]

F
+ w? [Ao t coswt + By t sinwt] = EO sinwt

. Fy o Fy
Ao (-2 w) sinwt = — sinwt - A = -
m 2mw
By (2 w) coswt =0 - B =0
£y
xp(t) = —mt Ccoswt

3.(@ X @ X ()X

4. (a) k(:v—y)<_

.. «— kx
claz—y) —

—klz@) —y@)] —clz@t) —y@)] — ka@) = ma(t)
mi(t)+cfv(t)+2kx(t) = ci/(t)+ ky(t)

(b) z(t) = X sin(257t - 6) - F,(t) =kaxz(t) = kX sin5n7t - 0)

R F, =k X = (15000 N/m)(8.5x107° m)
Fr=1275 N
5. (a)
(b) L <i, (=01 - r—1.96”"—3 >0
V(=22 + (2¢r) 2
r? > 2.97
r > 1.72

(©) v, = w,, N = 15 revolutions/sec x (60 sec)/(min) = 900 revolutions/min
N = 900 rpm



