J A & & 8 (H4m) HEs&H =0
z(t) +4z(t) = 10 cos2t ,  z(0) =0, (0) =
wl=4 =  w,=2radls, w =2 rad/s,
w = w

. / .
xz(t) = A, sinw,t + A, cosw,t + ﬁ t sinwt

: . fo o .
z(t) = w, A, cosw,t - w, Ay sinw,t + —— sinwt

2w

z(0) = 4, = 0
z(0) = w, 4, =0 = A, =0
fo _ 10m/s2

% = 72(2rad/s) = 2.50 l'l'l/S

z(t) = Qf—; t sinwt = (2.50 m/s) ¢ sin2t¢

SM, = J@
k@01, - cl,o)l, -~ mglo + F)l = (mi*)0
= (mP)o+ (1) + (k12 +mgl)o = 1F1)

J=ml, ¢ =cl}, k =kI}+mgl
\/ \/kll+mgl
w, 3
ml
012

‘- NJk " 2/ 8) (k1 + mgl)

wy = w, \/1_42

B \/sz+mgz , (cly)?
m 4(m ) (k12 +mgl)

) \/k:zf’+mgl (c1f)?

mi ; 4(ml2)2

resonance at w = w,,

w, = w, V1-2¢

) \/k112+mgl 1 2(c12)?
m l? 4(m?) (k12 + mgl)
B \/sz+mgl (c12)?

mi? 2 (m 12)2

(2023 A

0
— t coswt




2.50 &&% vg7kd A F. B. D.
y(t) = Y sinwyt .
-kx —c(i—y)—mx l
= mz + cx + kx = cy
m

= ¢ w, Y coswyt

.;I.}' + 2<(1)n‘1.3 + (1),72 xr = 2Cwnwb Y COS(.Ubt lc (;E* y)
B 2¢w,w, Y

xf’(t) h 2 22 2

(u)n wb) + (2§wnwb)

F,.(t) = kaz, = Fy cos(w,t = 6)

cos(w,t = 6)

Cku) v

k2¢w, w, Y m = S 3
. 2 52 ) - m CHE F (BAY VEE 1)
\/(w’niwb) +(2Cwnwb) \/(iwz)2+(iw?))2
m m
Grar A )
Wy

kY)2
(kY) Cwn 2¢r

2.60 Y =01m w,=75rad/s, m = 10" kg, k = 3.519x10° N/m, ¢ =0

—2k(z—vy) = mz F. B. D.
> mz + 2kz = 2ky >
= max t+ k,x = k,y m

ke = 2k = 2 (3.519x10° N/m) = 7.308x10° N/m
k 6
w, = \/ﬂ = \/7'308Xr10 N/m 8.389 rad/s
m 10° kg
_ Wy, T.5rad/s _
"7 w, 8389 rad/s 0-8940
2
x =y Y1te) -y -0l m—
V=) +(2¢r)? 1= |1—(0.8940)"

= (0.1 m) (4.98) = 0.498 m



[2.54]

2.63 my = 12 kg, m = 100 kg, k¥ = 3,000 N/m, N = 1,800 rpm, e = 100 mm, X, = ?
ke = k + k=2 (3.0<10° N/m) = 6,000 N/m
(27 rad) N (27 rad) (1,800 /min)
= = = 1 .
Wr 60 s/min 60 s/min 88.5 rad/s
k, 2
w, = \/Wq = \/—6’0100001;1/5 = 7.746 rad/s
188.5
r= e T 243
2 2
X, = ot d = (012)0.10 m) ——243" 501200 m
mo (1) + (2¢r) V- (24.3)7)
= 12.00 mm
2.67 m = 150 kg, k = 1,000 kN/m, ¢ = 600 kg/s, N = 3000 rpm, £, = 374 N
3 2 .
w, = \/1’0001X5;(l){gkg/5 = 81.6 rad/s, w, = (2”322)(3/’2?51/““) = 314 rad/s
314 600 kg/s
= —_— = . = = . 4
"= 3 - 085 C = S50 kg) (816 radfs) . 00240
(@) x = -2° o ( 2= R)
a = myew, =
\/(wi—wr2)2+(2Cwnwr)2 ’ "
_ £y r’
mwl (1 =)+ (2¢r)
(374 N) 3.85°

(150 kg) (314 rad/s)* v/ (1—3.85%)% +[2(0.0245)(3.85)]2
= 0.0271x10% m = 0.0271 mm

(b) my/m = 0.01

my = 0.01 m = 0.01 (150 kg) = 1.50 kg

F
L 374 N = 953%10% m = 2.53 mm (oA &

mow?  (1.50kg) (314 rad/s)?

€



