Mathematics for Electrical Engineering Homework # 3

Jun Yoneyama

Problme 3.1 Find the inverse Laplace transforms f(t) of the following F'(s):
(i) F(s) = _s+12
82 + 9s + 14
3s° + 205 + 39
) Fls) —
() F() = =5 6s + 13

s+4
D) Fls) —
(i) F(s) $3 +3s2 4+ 125+ 10

Problme 3.2 Solve the following differential equations by Laplace and inverse Laplace transforms.

d? d
() T2 6% 1 st =20, 2(0) =0, #'(0) =1

.. dziL“ !

(ii) ¥l +9z(t) = cos2t, (0) =1, z'(0) =0
SOLUTIONS
Problem 3.1
(i) We have

F(s) = ot

2105+ 14
YD

G20+ 7)

s+2 s+7

Thus we obtain

f(t) = LIF(s)] = (27 — e u(t).

(ii)
352 + 20s + 39
246 13
S S 3_5

+82+68+13
L%
(s+3)2+4
(s+3) 2
3+2 -3 .
* (s+3)2+22 (s +2)2 + 22

Thus we obtain
f(t) = L[F(s)] = 35(t) + e **(2 cos 2t — 3sin 2t)u(t).



(iii)

Thus we obtain

Problem 3.2

B s+4

T 343524125+ 10

B s+4
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T 3s+1 382+2541
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f(t)=L[F(s)] = 3¢ (1 — cos 3t + sin 3t)u(t).

(i)Take Laplace transforms of both sides of the equation with the initial conditions:

52X (s) — sz(0)

Thus we have
X(s)

Taking inverse Laplace transform,

z(t)

—2'(0) +6(sX(s) —z(0)) +8X(s) = si?)
(s +6s+8)X(s) = 1+ +3
X = : : :
== ) T e+ a6+ D
1/ 1 1 2 2 .
= 3 <s+2 - s+4> - <5+2+s+3 B s+4>'
we get
= %(eﬂt — e*“)u(t) - (2e’2t +2e 3t — 674t)“(t)
= (ge—% —2e7% 4 %e““)U(t)-

(ii) Take Laplace transforms of both sides of the equations with the initial conditions:

Thus we have

Hence

2X (s) — sz(0) — 2'(0) + 9X(s) = ——
X = s20) =0 +9X() = o
(s2+9)X(s) = s+ o
= X(s) = oot .
249  (s2+4)(s2+9)
S 1 s 1 s
X(s) = - — = .
(#) P+9 5244 552409
1 1
x(t) = (cos3t+ 5 €08 2t — = cos 3t)u(t)
1
= 5(cos2t+4cos3t)u(t).



