Part II Problems and Solutions

Problem 1: [Second order ODEs via Laplace transform] Find the unit impulse response
of the following operators by means of the Laplace transform.

(@) 3D?+6D +6l.
(b) D* —I.

1 1

1
Solution: (a) w(t) has Laplace transform W(s) = 6163 GFIPET

L(sint) =

L, soby s-shift w(t) = fu(t)e ' sint.
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(b) W(s):S4 1.Therootsofs4—lareilandiz,sowecanwrlte
L _ ¢ + b +-= 4 a Cover-up gives easily a = b = 1
st—1 s—1 s+1 s—i s+i P& ye=r=u
c=y,d=—1.50

w(t) =u(t)g (e +e ! +ie —ie~") = u(t)} (sinh(t) —sin(t))
(where sinh(t) = J (¢! +¢~*), the hyperbolic sine function)
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