Chapter 15: Oscillations — Z0|
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k =150 N/m, m = 0.60 kg, 2,, = 0.12 m
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k 150
o=k =\ v~ [155 0]
=" = 2 _[03085]

15.8
1 1
f ko [z5ir]

(b)

Uy, = WLy = 15.8 X 0.12 =[1.90 m/s

am = Wi, = 250 x 0.12 = [30.0 m/s>

(c) AHX| 2EZS 0] 8!

v =wy/22, — 22 = 15.84/(0.12)2 — (0.080)2 = 15.81/0.0144 — 0.0064
m

= 15.8v/0.0080 = 15.8 x 0.0894 =|1.41 m/s

234 2 £0|
m = 0.50 kg, k = 200 N/m, z(0) = —0.040 m, v(0) = +1.2 m/s
(a)

[k /200

(b) 1=
T = {22+ (@f —\J(~0.040)2 + (12 2
m= VT T ' 20
— +/0.0016 + 0.0036 = v/0.0052 = [0.072 m
(c) SI&k &=
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¢2 FH: ¢ = arctan(1.5) = 56.3° E£= ¢ = 180° + 56.3° = 236.3°
x| =AU &0l 2(0) = 2, COS $ < 00|22 cos ¢ < 00|0{OF BiCt,
¢ = 56.3°0|™ c0s(56.3°) = 0.555 > 0 —> £Xgt

¢ = 236.3°0|H €05(236.3°) = —0.555 < 0 — Mt

¢ =236° ~ 4.12 rad |

HS: 2(0) = 0.072 x c05(236.3°) = 0.072 x (—0.555) = —0.040 m v’
v(0) = —20 x 0.072 x sin(236.3°) = —1.44 x (—0.832) = +1.2 m/s v
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(a)
1 1 1
U= 5/7<:9c2 = 5 Klwm cos(wt + P))? = §kxfn cos?(wt + )
_ 1 2 _ ]. . 2 _ 1 2 2 . 2
K = v = Qm[—wxm sin(wt + ¢)]* = oM a7, Sin (wt + @)
mw? =m- £ = (0|22
]. 2 . 2
K = §kxm sin®(wt + ¢)

(b)

1 . 1
E=K+U-= 5kx3n sin®(wt 4 ¢) + ikl"?n cos?(wt + ¢)

_ %kxfn [sin’(wt + ) + cos(wt + ¢)]

1
E= §kx3n = const
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v =twy\/x2, — 22

EH4 4 £0|

(@) L =2.0m, g =9.80 m/s?

IL 2.0
T =2m|= =2m/ 50 = 2702041 = 27 x 0.4518 =
g .

(b) T = 1.00 s k:

L gT?  9.80 x (1.00)2  9.80
T=2m|— = L= = = =10.248 m
"\ 42 A2 30.48

L 2.
Troon = 27 :27”/—0 = 27v/1.227 = 27 x 1.108 = [6.96 s |
9moon 1.63
EEHIE2: Thoon = Tearth\/Jearth/Imoon = 2.841/9.80/1.63 = 2.84 x 2.452 = 6.96 S

2

1 1

I= iML2 + M LY _ iML2 +-ML? = LBMLQ —=| =ML?
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(b) 22 ZIxt 77| ZAlol chel (h = L/2):
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0]240| ZIS E2(center of oscillation) 7kX|2| H2|0|C}. M| Bi0l A 2L X| =0l SHEBHCL.

=85 N/m, b = 0.070 kg/s

2V km = 2v/85 x 0.25 = 2v/21.25 = 2 x 4.610 = 9.22 kg/s

b=0.070 < 9.220|2 2 | 2fZt4| (underdamped)

85
wo = \/E =/ —= = V340 = 18.44 rad/s
m 0.25
kb2 (0.070)2 0.0049
S =340 — S = [340 —
m  4m? 340 4(0.25)2 3 0.25

= /340 — 0.0196 = v/339.98 =| 18.44 rad/s

LA7HOIHR OO R o ~ wy. AEMQI xt0|7t giCt.

2mln2  2x0.25x0.693  0.347 -
b 0.070 0.070

(d) OILXI: B(t) — E(0) e—b/m (K| TIZo| HZof H2|st2 2 A4t i)
e—bt/m _ %:

min2  0.25x0.693 0.173
. _ _ —[2.485]
b 0.070 0.070 8S

OfLAX| 7t "o B = AlZH2 ZIZ0| HEto| E|li= AlZhe] "0 Ol E « 22, oc e~t/™0|7| WHZO|LCt.
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(b) 2417} gt 0|40l A2, T A| IEL 0|2 o2 [RBiTh2 HWat|sict,
S2|x MY 9|8 PE0| B4 25 WHOR OfL{X|S MR (Y| Y), HlLXI7} A% S E|of ZIZo|
20| HZICH MR|2E HIMY 2oL N0 12| 2 HBHEIC)

(c) 24| &= b7t FHX|H:

Okl Ok ORI

o

= SEX]

% peake| Z0] HOJZIC} (O WS TS+ HelolN SE)

o ZIS 27} o0l A 242t OFHER O[S (wres = /il — 02/ (2m2))

(227t 242 2% ZM0| %o Yoizct |
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(d) EFR0LHZ QX 2| HiZto| UH3H =2 2 uf, 948 (vortex)7t Ch2|2| HISE TS0l 7| X0l B2
714Ct. o] obge] FE4 7 2|0 HIE 1Y FS4 of AKSIHM ZHo| WD, 2447} ZtobA ZIZo|
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