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5.1 - Linear Models: Initial-Value Problems
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Undamped motion: Tovin is Posihye.

Example: A mass weighing 32 pounds stretches a spring 2 feet.

Determine the-amplitude angl period of motion if the mass is ini-
_ (\ T ——

tially releasea—rom a point 1 foot above the equilibrium paosition
with an upward velocity of 2 [/sl How many complete cycles will
the mass have completed at the end of 4 seconds? &~
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Multiple springs in parallel: ke k; + kZ?P
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Multiple springs in series: ke otk | ,
Damped motion: m& = —kx — K @O,\CQ, (S
dt? B \/J ' N
o 7 ? t,&WP%NJﬁ;
TR el propoh=
Corte £ nstast
S opring v (7@?6/1%
dzx P dx [k

W

AN "
Aw 27 So%dm‘/\ﬂ:‘ﬂ*l/ w*
Cace T . (o Do
Lose T A5 (A =T

X(t) = ¢, P““”Lﬁﬁhe
7&4\5 Aooss ot @Sq//wé'
U s Syt (S DWJ&@M'M-




H=

Lace TT - _?(Z-L/JLZO -

/=6 e T, te
M‘ﬁ“u»é/? /éom,,ﬂcaq
(/lD"l' L‘j 46{/‘M/)

Ny W( vaviable
. ol
d’x dx

Driven motion: m— + kx + ’BE = f(t)
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LRC-series circuit: LE + Ri + Eq = E(t), which is
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Example: Find the charge on the capacitor in an LRC-series circuit
1 1

WhenL: A_lh’R: ZOQ,C: %f,E(t) :OV, q(O)=4C,and

i(0) = 0 A. Is the charge on the capacitor ever equal to zero?







