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4. (a) w ,/ 1/ 103531\11{/m 1.78 rad/s

3.8 N/(m/s)
= 0.323
2\/ V(3. 3kg)(10.5 N/m)
= V1—-Cuw, = V1—0.323" (1.78 rad/s) = 1.68 rad/s
_ 2nrad _ 2mrad
r= w,  1.68rad/s 3.73 s

(b) z(t) = A e " [cosw,t cosh + sinw,t sind] = e ' [Acosf cosw,t + Asind sinw,t]
= Acosf , A, = Asinf

A
A= JA P+ 47, 6= tan'lA—2



(¢) w, =100 rad/s, (¢ =0.23, =z,=-1.5mm, v, =1.0 mm/s

wy = V1—Cuw, = V1—0.23 (10.0 rad/s) = 9.73 rad/s
2(t) = Ae ' [-Cw, sin(w,t + ¢) + w,cos(w,t + ¢)]
z(0) = A sing = z, = -1.5 mm <0
2(0) = A [-Cw,sing + w,cos¢] = v,
—Cw, xy + wy; A COS¢p = v,
v+ Cw,zyp (1.0 mm/s) + (0.23) (10.0 rad/s ) (— 1.5 mm)

4 cosg = wy a 9.73 rad/s
=-025mm <O
, sing < 0, cos¢g <0 T < ¢ <%7r

2+ 2 4= V(=15mm)?+ (—0.25 mm)? = 1.52 mm

N _ —15mm _ _ 1 _
: tang = e Ta——— 6 ¢ = tan""(6) = 1.4 rad
¢ =14 rad + 7 rad = 4.54 rad (= 260°)

¢ =14 rad - m rad = -1.73 rad (= -100°)
z(t) = 1.52 ¢ 2% sin(9.73¢ +4.54) mm

®) a,,, = \/% [22 %1+ (=2)?x1] =2 (mm/s?)

w, = (27 rad)>(4.0 /s) = 25.1 rad/s
k= mw’ = (1.58 kg)(25.1 rad/s®) = 995 N/m

s Gd* _ (80x10° N/m?)(8x10 * m)* _ 5 3
= sk = 64(10)(995 N/m) = 0.514>x107 m

R = 0.801x10™" m = 0.0801 m = 80.1 mm




