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1. (a)
0
_ 2mrad _ 1 _ 1 _
(b) 7, = lw, —wl — [f,—f1 ~ [(445Hz) — (440 Hz)] =02s
2. (a
@ e ) e .
. m <e——cx
cle—y) €
—kz—y)—clx—y)—cx = ma mz+2cx+kzr =cy+ky

(b) Y =15 mm, w, =207 rad/s, X = 10 mm

4. (a)
()

z(t) = X sin(w,t — 0)

F,(t) = cx = cw, X cos(w,t— )
Fr=cw,X = (300 N-s/m) (207 rad/s) (10x10° m) = 188 N

3.(@ O (b) X (c) O
=0
Fr
(=0, r>1
mo e w7' /// \\
FT _ 1 < l 1 S =
my e w? P—=1 5 (=05
P =6 - r=+6 (=245) 0
(27 rad) (600 rev/min) 0 1v2
w, = - = 207 rad/s = 62.8 rad/s r
60 s/min )
Wy = (27 rad) (1800 ?ev/mm) = 607 rad/s = 188 rad/s
60 s/min
wT "UT
= > 6 w, =
r w,) V6 n \/g
Wy 62.8 rad/s
w, < = = 25.6 rad/s w, < 25.6 rad/s
F =04 Ns, p= 2 0ANts 0N

5. (a)

At~ 0.1s

(bc) m =2 kg, ¢ =6 kg/s, Ek =18 N/m

_ [I8N/m _ - Okels
w, = \/I = 3 radfs, ¢ = 2(2kg) (3rad/s) 05

wy, = V1—0.5% (3 rad/s) = 2.60 rad/s = C
(w, = (05) (3 rad/s) = 15 rad/s = B

F _ 04N -s

m

wc T 0.2 m/s = z(0), z(0) =0

z(0) = AsinD=0 - D=0

z(t) = Ae P [-B sin(Ct+ D) + C cos(Ct+ D)]
z(0) = A [-B sinD + CcosD] = A C

4= 20 _ 02m/s 6060 m = 76.9 mm

C  2.60 rad/s
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1. (a)

(b)

ko z, = r COSw,t, w, =27mn

. M |[¢——cz
CT <4—

2
—kz—cx—cx = (M—my)z + m, E(x+rcoswrt) = Mz—myz+ myx— myrw?cosw,t

Mz+2cx+kx = myrw’cosw,t

(b) w, =27n = (2x rad)(20 /s) = 407 rad/s = 126 rad/s, X, = 5%107° m
z(t) = X

. cos(w,t—6)
F,(t) = cx = —cw, X sin(w,t — 0)

F; = cw, X = (300 N:s/m) (40x rad/s) (5x10° m) = 188 N

3.0 (M X (c)o
(=0
4, (a) X
(b) w,, = (27 rad) (15 /s) = 30x rad/s Y
= = 1 ”// > =
wy = (27 rad) (30 /s) = 60« rad/s (=05
m =12Kkg, (=0, r>1
X 1 1 0
X _ 1 0
Y =1 = 10 1v2
, T
=11 r = V11 (= 3.32)
2 2 2 2
b 2 o WU ko9 m Wy
o2 =11 Wy = 77 =T T
2 2
m w
ko< 11“ _ (12kg) (331” rad/s)” _ g 500 kg/s? k < 9,690 N/m
5. (@) F = (1.6 N)(0.1 s) = 0.16 N-s
F(t) = F () = (0.16 Ns) §(t)
) 20) =0, a0) = L = LONS 004 mys

m 4 kg
(¢ m =4 kg, c¢=8Kkgls, k=10 N/m

_ [10N/m _ _ (8 kg/s) 3
w, = 4 kg = 1.58 rad/S, C - 2(4 kg)(158 rad/s) = 0.633

wy = V1 —0.633* (1.58 rad/s) = 1.223 rad/s, (w, = (0.633)(1.58 rad/s) = 1.00 rad/s

2(t) = Ae " sin(wyt+ @) = A e " sin(1.223¢ + ¢)

z(0) = A sing =0 =0

z(t) = A e """ [-1.00 sin(1.223t) + 1.223 cos(1.223t)]

Cy - _ _ 0.04dm/s _ 3

z(0) = A [1.223] = 0.04 m/s A= oo /s radfs - 0.0327 m = 32.7 mm

x(t) = 32.7 ¢ *°! sinl1.223t mm



