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2.13 <2.1> x(t) = -0.015 cos4.47t + 0.025 cos2t m
<2.2> z(t) = -0.0163 cos4.08t + 0.0263 cos2¢t m
<2.3> w, = 105 rad/s, w = 95 rad/s HE+ w, = 95 rad/s, w = 105 rad/s
<2.4> T, = 10 s <2.5> Ay=F
<2.6> z(t) = 0.001 sin10t - 0.290 cos10t + 0.300 cos8.162t (m)
<2.7> (a) z(t) = 0.00280 sin4.47t - 0.00125 sin10t (m)
(b) z(¢t) = 0.00280 sin4.47t + 0.05 cos4.47t - 0.00125 sin10t (m)
<2.8> z(t) = 11.7 sin0.968¢ - 1.13 sin10¢ (mm)

<2.9> maz(t) + kz() = 90 sin2.5¢ , x(t) = -0.073 sin4.47¢ + 0.131 sin2.5¢ (m)

<2.10> z, = % v = 0
n w
<2.11> k = 52.0 kN/m, FE = 161.3 kPa <2.12> |z(t)] = 8.68 mm
20 2
<2.13> X = 80.2 mm  <2.14> X = 252 um  <2.15> k > 36‘]( 0 Y
2.24 <2.16> ¢ = tan’! (g — Xcosf)u,
2= e dbr g = A X 0s)Cw, — Xwsind
A= wi \/[vo + (2 — Xcosb)Cw, — Xwsing]* + [(z, — Xcosf)w,]?
d
_ Tyw 1
= [e))] = 1# - = 2 2
F,=0¢% 9, ¢ =tan vt Bl A o) \/(vo—l—xogwn) + (zgwy)

217> =E =z

<2.18> z(t) = 1.15 ¢ %% sin(2.0 + + 1.11) + 0.0312 cos(10 ¢ - 3.137) (m)
X =

<2.19> 0.00407 m, 6 = 1.856 rad
<2.20> x(t) = 4.25 ¢ "% <in(16.58 + + 2.87) + 4.07 cos(18.8 ¢t - 1.856) mm
<2.21> x(t) = 0.0273 ¢ % <in(4.358 + + 0.446) + 0.00182 cos(10 ¢+ - 2.896) (m)

2.22> A=F <2.23> A=

<2.24> ¢ = 55.7 N-s/m

<2.25> z(t) = 0.0349 e """ sin(0.961 t + 1.71) + 0.0347 cos(3 ¢ - 3.06) (m)
<2.26> mx + cxz + kx = F coswt

<2.27> O(t) = 0.434 cos(2nt - 3.05) (rad)

<2.28> ¢ =001 9 W X=0053m ¢=0%® X=01m

<2.29> ¢ = 0.0241



2474 <2.35> X = 10 cm, F, = 4001 N <2.36> &= <2.37> A=F

<2.38> F, = n <2.39> 11.03 mm

S+ Ly

m m
<2.40> ¢ = 894 kg/s, Fp = 400 N
<2.41> v, = 21.7 km/h, v, = 17.3 km/h, X, = 33.2 mm, X, = 40.9 mm
<2.42> HA 9 ] ¢ = 0.01. ¥ Aeprk Srbskd, A2 anzE A4,
uhe QEert Fadte] <14 2 HE, 2 s #HA
<2.43> ¢ = 1331 N/(m/s) <2.44> A
<2.45> r =25, ¢ =0.05 4 W, (a) k = 53650 N/m, ¢ = 922.1 N/(m/s)
(b) X, = 2.33 mm

<2.46> (a) ¢ < 0.239 (b) Fp/kY = 1.782

<2.47> X, = 0.1872 m, X, = 0.1060 m  <2.48> X = 0.498 m

2,54 <2.49> X, = 0.0140 m  <2.50> ¢ = 0.05 <2.51> X, = 0.010 m
<2.52> ¢ = 0.10 m  <2.53> (a) X, = 0.0339 mm (b) e = 3.16 mm
<2.54> AEF <2.55> k < 22.1xX10° N/m



