ol

J A & s = (M4 AS=2H 20 RI3&E~& (2023 A

J

AdFnFe 98 £ = 71x10° Pa (=N/m?)
m =2000kg, L=3m (=002 7I=10m' F=2000N, At =0.1Ss

9 2 4
g o= SEL _ 37110 N/m)(10mY) | o agq69 (n/m)

L? (3m)?

9
\/m B \/789><10 N/m  _ 1 986 rad/s.

o

2,000 kg
Cw, = (0.02)(1,986 rad/s) = 39.7 rad/s

= w,V/1-C = (1,986 rad/s)v1—0.022 = 1,986 rad/s

_(FAL) o . _ (2,000 N)(0.10 s) —307t
z(t) = o, e sinw,t = (2,000 kg)(1,986 rad/s) e sin(1,986 )

= 50.4x107% e 37" sin(1,986 t) m = 50.4 ¢ *7" sin(1,986 ¢) m
Plot

60

P I R SR R R
0 20 40 60 80 100



[3.24]
3.28 A+

o st gk &)

Fy=30N, #, == k=1000N/m, ¢=01 w, =316 radls
Cw, = (0.1) (3.16 rad/s) = 0.316 rad/s,
f = mrad

3.16 rad/s = 0.994 s
0<t <0994 s ¥ o,

F — Cu,t
{)_’,‘(t) — 0 e

= 1— ﬁ cos(wyt— o)

w, = V1 —0.1% (3.16 rad/s) = 3.144 rad/s

¢ = tanlx/%_—@ = tan

191 51002 rad
V1-0.12
Fy 30 N _ 1
k1,000 N/m 003 m
=

L =1.005
V1-0.12
2(t) = 0.0300 [1 - 1.005 e *316% ¢os(3.14 ¢ - 0.1002)]

t > 0994 s o o,

(m)
(1] oA 3.2.2 wAje] ZFo] W
F — (w,t F —(u)n(t—tl)
x(t) = 70 1 - ﬁ COS(u)dt—gb)} - 70{1 — (3\/17—8 COS[wd(t—tl) QS]
__h
k1= ¢

7@”{6@”“(:05 [wa(t—1t,) — @] — cos(u)dt—<b)}

F
- \/10—7@2 - (3%&)%'/025) - 0.03015 m
Cw,t; = (0.316 rad/s) (0.994 s) = 0.314 rad
ettt = 031 = 1 369
wy(t —t,) — ¢ = (3.144 rad/s) [t - (0.994 s)] - (0.1002 rad)
= (3.144 rad/s) t - (3.225 rad)
= z(t) = 0.0302 ¢ "% [1.369 cos(3.14 ¢t - 3.23)
[

- cos(3.14 + - 0.1002)]
2] dA 3.2.2 =E9 Eo] W
Flt—71) = F, 0<t—7<t

m
= -t <7<t = t>1>t—t
1 t - .
z(t) = / Fye “"Tsinwgrdr =
Mmwg < ¢ —¢,
1_ 1 b - -7 .
EE 2(t) Fye Cont T>smwd(t*7) dr =
muw,g, 0
0.06 ——
: AR
x h \ / \ l-“ PEN
""""""""" "l,"‘|""\ I
L | ’
4 6 8 10
t(s)



[3.34]

3.35  AHAF(eA 3.3.1) 7Hel tigk 1A A A A E SE (ZLEE plot AE)
HA 3 1N, m =80kg, ¢=01, k=1000 Nm, 7 =27 s

1
n = \/ 0(8)8 lljg/m = \?5 rad/s = 3.536 rad/s, w; = 2—]7: = g—z = 1 rad/s
- 2nm - -8 -8
F(t) = t = — " cosnt ,  a, =
( ) ;3 2 2 w20t T 'n,:;]&... n27r2 cos ’I’L27l'2

2o (t) = X, cos(hwypt —0,)

an/m
X” - 2 212 2
\/[wn—(an) ] +(2Cwnan)
-8 1 _ —0.01013
(80) n? 7 25 919 5 ) \/ 625 )
£ 1) —— =< —95n%+ .
[2 n’]?+12(0.1) 73 n] n (4 5n+n')+0.5n
5
2(0.1)—=
. Awynwy ( )ﬁn . 0707n
0, =tan — > = tan —H— — = tan —__— (0<90, <7)
w, — (an) E — 2 12.5 —n
2
x,(t) = Y, ait) = Y X, coslnwpt —96,)
n=1,3,.. n=1,3,...
< —0.01013 _, 0.707n
= E cos|nt—tan ————— 5
n=T5..n°Vn' — 24.5n% + 156.3 12.50 — n
[3.44]
3.43  z(t) + z(t) = sin2t zy, =0, v 1 m/s
2
[s2 X(s) - s xg — v, 1+ X(s) =
(s) o ( s2 +2
2
s>+ D X(s) = 54— +1 = X(s) = 22 n 1
s+ 2 (s*+1)(s*+2%) s+1
X(s) As+ B C’;+D
s“+1 s”+ 2
5 3 2 5 B 5
X(s) (s +)],—, = AW +B=— + 1 = = A=0 B= -
‘ (s*+2%) |,_; 3 3
5 , 2 2 2
X(s) (s*+4)],_y = CQiI)+D = —; =-2 = (=0, D=—+
(s +1) |,_ 3 3
5 1 1 2
X(s) = — - —
3 s%+1 3 g2+ 22
_ 5 1 1 2 5 .. 1
x(t) = L 3 2] 3 52+22] g sint - 3 sin2t (m)



[4.174]

413 AFEAE=

k(x, —x,) k(zy— )
m; ¢—— +— M,
R
mla}.l _k(xl_xQ) = mll.:1+ Ifl'l _k'Z'Q:O
mQZ.:Q:_k(x27$1) = m2l.:2_kx1+ k‘xQZO
[m1 0} il(t) + [ k *k] {Il(t)} {0}
0 ms] |z,(t) —k k| |z,() 0
DHAESF
9 —w’m; +k —k
det (~w,, M + K) = det )
—k —w, my + k

= (-wim; + B0’ my, + k) - (“k)(-k)
=mmy w, - (m+my) k w?+ kK - K
=mymy, w, — (m+my) k v’

= [mymy w? - (my+my) k]l w? =0
(my; +my)k

mymy

— 2
= wl_o, (1)2 -

m, = m, = 2,100 kg, k = 270,000 N/m

L2 - (2,100 + 2,100 kg) (270,000 N/m)
2 (2,100 kg) (2,100 kg)

=  w, = 16.04 rad/s

= 257.1 (rad/s)?

w, = w, = 16.04 rad/s 2 o,

_ —(257.1rad?/s?) (2,100 kg) + (270,000 N/m)

270,000 N/m u = Dy




[1.64]

1.94

JYgZ2HE T =4s, 2, =075 cm, z, = 0.21 cm

wy = QTSad = 7 rad/s = 1571 rad/s
5=l = Ingyp = 3671 = 1273
- 0 - (1.273) = 0.19856
Var?+ 6 Var® +(1.273)?
wg _ 1.571 rad/s

w, = ——— = ——————— = 1.6027 rad/s
V1= V1—0.19856

w, = 1.571 rad/s

¢ = 0.1986

w

n

= 1.603 rad/s



