1 (15 pts) Cenmder the system

Imeame thesystem sbcwe around b =0

—1) a>0¢ﬁ>0
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3. Consider the pendulum models:

a0 _df
d2g . dae
(2) LE——QS]HB—AIE. )

a.(10 pts) What is the general solution of (1) if k% < 4Lg? Make sure
you define w.

ots 1 r o= ~K T K-y

2L
dnce KPoaLg & A complex oot s

Hun  yU) =¢ cpswt F coinWt

wlere, w = - k%
Hr+

b. (10 pts) Suppose k = 0, derive the energy equation of (2)?



: s
( What is. the potentlal

5 d (5 pts} Sketch some anergy cur’ves mrrespondmg to the energy
S ‘,,.equatwn in pa::t b f@r 0 < E <: 2g o e
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4. Consider a simple spring-mass system with no forces other than a
spring force and a linear damping force.

a. (5 pts) If mass is 1, the spring constant is 2, and the friction coeffi-
cient is 2, what is the governing equation?

2
mdy _Kx + cdv =0
At r 177

b. (10 pts) What are the roots of the characteristic equation corre-
sponding to the system above? Is the system overdamped, under-
damped, or critically damped? What is the circular frequencey w?

T = r*sar #2 =0

ﬁbm‘f'i : X:&r
3 mup(.u« ol s

(u n&r‘daw)

= r= -l r-f:'

=) w=|

c. (10 pts) With initial conditions z(0) = 1 and %(0) = 0, what is the
solution?

?&w sol’n 4

XH) = ét[c,c‘f)m«L + ¢y sint)

\'fb):C]:, -
éﬁb):__([) .rcL :‘O -.:76:,
at

~t ¢
(Mote d¥ 1) = -r:t(aost + ¢, sint) + € (—sint‘ + (o COS ))

5 ) = e (ast rsint)



