MATH 217 - WORKSHEET 09

Q.1 Solve each of the following initial value problems using the Laplace
transform.

(a) ' +y=e*, y(0) = 0.
(b) ¥ + 2y 4+ 2y =2, y(0) = 0 and ¢/'(0) = 1.
(c) " +y' =322, y(0) = 0 and ¢/(0) = 1

Q.2 Use the formula L[/ (z)](p) = pLly(z)](p) — y(0) to derive the for-
mula

L|[ 0 a] o) = Lo,

Q.3 Without worrying about convergence issues, show the following:

(a) / PRI gy = g for all y > 0
0

T

> cosyx T _
b drx = —e™ Y for all y > 0.
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Q.4 Compute the convolution fxg(z) of the following pairs of functions:

(a) F(z) = e, glx) = e
(b) f(z) =€, g(x) = .
(c) f(x) = sinat, g(x) = sin bt, where a® # b

Q.5 For a >0, let h, be the unit step function with a jump at a:

ho() = {O, z < a,

1, z>a.
(a) Compute the Laplace transform of h,.
(b) Compute the convolution h, * hy(z) for @ > 0 and b > 0.

(c) How could you compute and interpret L[h/ (x)] for a > 07



