MAP 2302 Diff-E-Qs Extra Laplace Problems Summer 2005

1. Match the equations y; (t) = u1(t) —ua(t), y2(t) = (2—1t)(u1(t) —ua(t)), ys(t) = (t—1)ui(t)— (t—2)ua(t),
ya(t) = (1= [t])(ua(t) — us(t)), ys(t ) (t = 1)(ua(t) — ua(t), ys(t) = (2 = tyur(t) + (£ = 3)ua(t), and
y7(t) = (t — 2)uy — (t — 2)ua(t) to the graphs A — F below and draw the missing graph.
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2. True or False and a brief reason why or why not.

(a) If ¢ = max{a, b}, then u,(t)up(t) = uc(t)
(b) If ¢ = max{a, b}, then §(t —a)o(t —b) = 0(t — ¢)

(¢) For constants a and b and for ¢ > 0 the solutions to the IVP ¢’ 4+ ay = 0,4(0) = b and the IVP
Yy +ay = bi(t),y(0) = 0 have the same solution.

(d) For constants a, b and ¢, and for ¢ > 0 the solutions to the IVP ¢’ +ay’+by = 0,y(0) = ¢, v’ (0) = 1
and the IVP 3" + ay’ + by = §(t),y(0) = ¢,y'(0) = 0 have the same solution.

() When 0 < a < b, and L[h(t)] = H(s) then the inverse Laplace transform of (exp(—as) —
exp(—bs))H (s) is (uq(t) — up(t))h(t — a).
(f) L7'(s+2)/((s+1)2+4)] = e tcos2t
(g) [, 0t )sm(2t)/t dt =2
(h) [Z ua(t) —up(t)dt =b—a
(i) hthC uc(t) =1
)

() [t = tuo(t) —t



