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• (a) Considereu el moviment harmònic donat pel següent problema de valors inicials







x′′ + ω2x = 0

x(0) = x0

x′(0) = v0

Quant val l’amplitud de l’oscil·lació en funció de x0, v0 i ω ?

(b) Resoleu el problema de valors inicials x′′ + 16x = 12 cos 2t, x(0) = 0, x′(0) = 0.

(c) Quant val el peŕıode mı́nim de la solució de (b)?

Resolució:

(a) x′′ + ω2x = 0 =⇒ x(t) = A sin(ωt + ϕ).

Condicions inicials:
x0 = x(0) = A sinϕ

v0 = x′(0) = Aω cos ϕ
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=⇒

sinϕ =
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=⇒ 1 = cos2 ϕ + sin2 ϕ =
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+ x2
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(b) x′′ + 16x = 12 cos 2t =⇒ xg(t) = c1 cos 4t + c2 sin 4t
︸ ︷︷ ︸

xh(t)

+ c3 cos 2t + c4 sin 2t
︸ ︷︷ ︸

xp(t)

.

Determinen c3 i c4 imposant que xp(t) compleix l’equació diferencial ordinària

12 cos 2t = x′′

p(t) + 16xp(t) = (16 − 4)c3 cos 2t + (16 − 4)c4 sin 2t

=⇒ c3 = 1 i c4 = 0

=⇒ xp(t) = cos 2t.

Determinem c1 i c2 imposant les condicions inicials

0 = x(0) = c1 + 1

0 = x′(0) = 4c2






=⇒

c1 = −1

c2 = 0






=⇒ x(t) = cos 2t − cos 4t

(c)
Peŕıode de cos 2t −→

2π

2
= π

Peŕıode de cos 4t −→
2π

4
=

π
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=⇒ Peŕıode de x(t) −→ MCM
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= π


