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ASE2020 Dynamics: Midterm exam (2 problems)
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“By signing this pledge, I promise to adhere to exam requirements and
maintain the highest level of ethical principles during the exam period.”
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2) Galloping Gertie (15 points). B]= YA E F9] Tacoma Narrows bridger= 19384 9
o TAPE AIREQL oW, Aol ettt & ZFge] ot FEeAd e AEa A
dol T&E™ Galloping Gertieghi= M= AUtk 1940 79 1, FAPT =51
Ap5Afe} BaAte] Sejo] AZE O, ofe] shA] Bek 2Ao|E ek cel
FAAALS A5E0T A% 19 B 10409 119 7 B4 dch (BRI
https://youtu.be/j-zczJ XSxnw?t=150).

Tacoma Narrows Bridge Collapse “Gallopin’ Gertie"
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0 = asinwt

thel o] JFAYL A OF SAHo= ¢ 37 0= FA6HH, tele 0 = asinwt
2 (la] < 7/2) FHola Itk 7Hgotat. AFgats AP O 2 RE do] A FAE
glo]a7t A9 A Bape glow, AFatet the] Ato]o] npEel e FuRE A u 2
BAHY FENEL g= 524 PRl —y HFo R 283t

a) 2AFsAt7F th ol A ml T 2| 2] ¢Fl QItkal ZHY sk, AFEAte] 285k e Y
I 74X BEEEE free-body diagram ¥} kinetic diagram-& 12| A| 2 (4pts).
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Solution. &5 42 t}e7} 2t
mdf? = F + mgsin 0 (—d )
mdf = N — mg cos (+6 )
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d) A9 gtetalgE0] a = 0.4rad, w = wrad/s(= 0.5Hz =
2 Zoj# 912 1), o] AEAL thel Slo] A AAA US4 AL oplw
17T o]t 7 ATSHA 2 (5pts).
Solution. t}2] 2] I AHL t}go 2 FHAE T,
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0 = aw cos wt

2sinwt

0= —aw
ol &8st Fef Ne th53 go] 2dd-
F/m = df* — gsin = 5(0.47 cos t)? — gsin(0.4 sin 7t)
N/m = df + gcosf = 5(—0.4n2 sin7t) + g cos(0.4 sin 7t)
t=0¢ o Fel N 24 Al 2,
F/m =5x04*7% = 0.87% ~ 8
N/m=g~~10

=t = 09 5E [F| > 02N0| B2, FolQ 2| zetd 1477 Adstat
ohat A5 v Flolct.




