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1. m =80 kg k= 20.0 kN/m, ¢ = 0.20, m, = 1.0 kg, v, = 16 m/s

(@) w, \/— = \/W“ = 50.0 rad/s, Cw, = (0.20)(50.0 rad/s) = 10.0 rad/s

wy = V1= w, = V1—-0.20° (50.0 rad/s) = 49.0 rad/s
F=m, v, = (1.0 kg)(16 m/s) = 16.0 kgm/s

~

F 16.0 kg - m/s

= 0.04
mw, (8.0 kg) (49.0 rad/s) 0-0408 m
_ 27 —Quw,t - _ —10.0t :
x(t) = — ¢ sinw,t = (0.0408 m) e sind 9.0t
ma)d

b)) z(t) = A4 e St sinw,t

a(t) = A e " (~Cw, sinwgt + w, cosw,t)

. _ _ Wy _ 1*(2

=  —(uw, sinwgt, * w,; coswyt, =0 = tanw,t, = Cw = c
_ 2 _ 2

o= tant VI V12020 a0y - ) 869 rad (= 78.59)
¢ 0.20

P =M=0_02795

P wy 49.0 rad/s
z(t,) = (0.0408 m) e 10000 6in(49.0 X 0.0279) = (0.0408 m) (0.757) (0.979) = 0.0302 m

2. (a) X HE=ZF A
(b) O c=2¢(Vmk

(c) O m T = sensitivity 7, w, |

e Cw, (t;—t,)

3. (a) x(tl) = %[1 - \/1—_—8(303[60(1@1_%) _(M} = 7

FO 67 Cwy, (t17 tn)

= 7\/7 ?COS[wd(tlfto) —¢l =0 = COS[wd(h_to) _(b] =0
= w,(t,—t,) —¢ = %
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= t. =1 to—wd(2+¢)— CL)d(2+tan \/1_42)— wd(ﬂ' tan ! c
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b)) ¢=0d d =z(t) = 70{1 — coslw, (t—t,)]} (t = t,)

Flt) = F,o(t) - FLo(t—t,) + F, dt—t,) (#(t) : Heaviside step function)
w(t) = z,(t) + 2,(t) + 23(t)

= %{1 — cosw,t} - %{1 — coslw, t—1t)]} + %{1 — coslw, (t—1,)]}

F, F F F,
= = - — + — — - = _
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(A 0<t<a ¥ W

z(t) + w’z(t) = f sinwt (w#w,)
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> C=-4, (W -wHA4=0 = 4=0 =0
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A+ C=0, B-b0A=0 -bB +wlC=1
= C=-A, B=bA, -VA-wAd=1 :»A=—212.
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27 27 rad 2
T=3s, wp= T T 3. T 37 rad/s = 2.09 rad/s
2 T ) T/3 27/3
a, = —/ F(t)cosant dt = — Fl(t)cosant dt + Fz(t)cosant dt + 0
TJ, T\Jy 7/3
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6. (a)
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E(x, —x,) l
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(M—my) 2, = ~k(z,—xy) - c(@,—ay)
= (M—mo)g.ﬂ.1+ cr, - cxy + kx, — kxy, =0
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