Question
Solve each of the following second order equations by using Laplace trans-
forms and check your answers.

(@) y'+4y=9t y(0)=0, y(0)=7

(b) y"+y=e  y0)=0,  y(0)=0, ¥y (0)=0
() y'+4y=1-H(t-1) y0)=0, y(0)=

(d) y"+4y=06(t-2) y(0)=0, y(0)=1

Answer
(a) v +4y =9¢t, y(0) =0, ' (0) = 7. Taking the Laplace transform gives
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= y(t):TﬂLlssinZt.

(b) v" +y = €', y(0) = 0, ¥(0) = 0, y’(0) = 0. Taking the Laplace
transform gives

SSY—szy(O)—sy’(O)—y"(0)+Y:5_1, = (53+1)Y:S_1.

Hence
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Hence A(s—1)(s*—s+1)+B(s+1)(s*—s+1)+(Cs+D)(s+1)(s—1) = 1.
= (A+B+0)s*+(-24+D)s*+(2A—-C)s+(—-A+B—-D)=1.

Thus A+ B+C =0,-2A+D=0,2A—-C=0and —A+B—-D =1.
Solving these equations gives
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So that y(t) = —ée_t + iet - 561/275 Ccos \é_t - ﬁel/% sin \é_t.
(¢c) ¥"+4y=1—H(t—1),y(0) =0, ¥'(0) = 1. Taking the Laplace transform
gives
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s*Y — sy(0) — ¢/(0) +4Y = = — ©  Hence
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Syt = S~ tcos2t Ssin2— LH(t— 1)+ SH(E—1) cos2(t— 1)
=-—= —sin2t — ~H(t— ~H(t— —1).
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(d) v"+4y =0(t —2), y(0) =0, y'(0) = 1. Taking the Laplace transform
gives
s%Y — sy( y'(0) +4Y = e 2 Hence (s> +4)Y =1+ 7%,
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= y(t) = isin2t+ iH(t —2)sin2(t — 2).



