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A weight of ﬁ)\" stretches a spring 5cm (1/20 m). If the mass is set in motion from its equilibrium position with
a downward velocity of 10 ('m/s(% m/s), and if there is no damping, at what time does the mass first return to its

equilibrium position?




p = +Jiee ¢« = 4+ (4

UL) = C enfive) + G sin(e) = G sialie)

ulo) =0 =

— 1
vUl)= L+ =2 L= o D |[G= &
= | ) = Lo (49
’II'U() F}e7uem9 =W
,/”—-'\..' = ,q
b — 2-‘1”?' +
\ = Pered = 27
- 1Y —
w
~ 2T

7



o~

)

Whlﬁ 2 T jm mas find vetwas fo

b egulhru~ AT

Free Oscillafog: Ne ch'M(n) o No  Externaf

e
(570 mu' ¢ ku =0
ne

dx_;dA3
wm ,uu n l:—,, u =0
N= i‘) —E i (¢~/— \[;E:

wWe)= C tes(We) + Gsi(we€)

UC/'A) Sun, of Foms cupyles ideatly we ontain,

UE) = A ¢ (we) + B Sir(w+)

Antlide = R = \[p* + g*

foree

.

F}C, veacy : w ard /Devfcd =

=



Re vt/(2m)

-7 \_Ref}’t/(Zm)

L5175 Damped vibration; u = Re™7"/2" cos(put—6)
Note that the scale for the horizontal axis is z7.
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Vibration with small damping (solid blue curve) and with no damping

(dashed green curve). Both motions have the same initial conditions: u(0) = 2, u’(0) = 0.
8. A hanging spring is stretched 18 inches (1.5 feet) by a mass with weight 60 pounds. Set up the initial value
problem (differential equation and initial conditions) which describes the motion, neglecting frictions, when the
ition and is subjected to an external force of 5 cos(7t). (Recall that

)
v ke = 60,

weight starts from rest at the equilibrium po
g, the acceleration due to gravity is 32ft/s

mul +

ulo) = 0

’u\(O) = 0




3-7,( + ‘(0U=5_(o's(:}£))

ul@) = v'(9) =@

C(—\‘(: [J,’Shﬂr dlder D e ( (2 ond ‘(.3)

Y.2 (4(5146! Order Lincos Hamc/)e, DE. cwith Conclownt Ceff:

Consider the n'™ order linear homogeneous differential equation
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where ag, ay, ... ,a, are real constants and ay # 0. From our knowledge of second-order
linear equations with constant coefficients, it is natural to anticipate that y = e is a solution

Find the general solution of
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Also find the solution that satisfies the initial conditions
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y(0) =3, y(0) =—4 y(0) =7, (0) =-2
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