CoNTROL THEORY ASSIGNMENT — [LAPLACE
TRANSFORMS
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1 Homework

Task 1 Find the Laplace Transforms of the following functions:

(@) f(t) = (1> —3)? (e) f(t) = e cosmt

(b) f(t) = sin(4¢) 0 f(t) = (t+1)?

() f(t) =sin(3t — 3) (®) f(t)=e'sin2t

d) f(t) = —3tte 05 (h) f(t) = u(t — 2m)sint

Task 2  Find the Inverse Laplace Transforms of the following functions

@ F(s) = oip © F(s) = mrsig
(b) F(s) = =5 (h F(s) = 55
© F(s) = 2% () Fs) = ==3H
@ Fls) = 257 (h) F(s) = 2405

Task 3 Solve the following differential equations using Laplace Transforms:

(@ 9§ —6y+y=0 y(0) =3 9(0) =1
(b) §j + 107 + 24y = 144¢2 y(0) =13 y(0) = =5
©) 42942y = et +55(t—2) y(0) =0 y(0) =0
() §+4y =0 y(0) =5 §(0) =0
(e j+wly=t y(0) =0 7(0) =0
() §+y=sin3t y(0) =0 7(0) =0
(@ 2y+2y+y=1 y(0) =0 y(0) =2
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2 Answers

k! © Fls) = i
Fls)=24_ 12,9
(a) (S) 9 3 + S (f) F(S) _ w
(b) F(s) = e
- __ 2
(© Fls) = 22a2iny @ F(s) = Grijr
(d) F(s) = —(S+7()?5)5 (h) F(s) = 6_2”3ﬁ
Task 2 © f(t) =10t -2 4 et 4 5%

— -t
(@) f(t) = mte () f(t) =e " +u(t))
(b) f(t) = e(cos2t — 5sin2t)
© F(t) = 3% — e (@) f(t) =6(t)+ 2u(t) + 4t

(d) f(t) = e (4cos3t + L sin3t) (h) f(t) = 28(t) + bu(t) — e tu(t)

Task 3 Solve the following differential equations using Laplace Transforms:

(a) y(t) = 3e3 (d) y(t) = 5cos2t
(b) y(t) = 6t> — 5t + 13 (©) y(t) = gz (t + g sinwnt)
t) = 2sint — Lsin3¢
(c) y(t) = elsint + et — eltcost + ® y(t) = 5 sin g Stk
5e—(t—2) sin(t — 2)u(t — 2) (2) y(t) =u(t) — efé(cos % — sin %)
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