a. Using the frequency shift theorem and the Laplace transform of sin wt, F(s) = (s+a)++032 .
+
b. Using the frequency shift theorem and the Laplace transform of cos wt, F(s) = (s%:)_za—i-o)Lz .

. . . o . . t2
c. Using the integration theorem, and successively integrating u(t) three times, fdt =t; ftdt =5

2 8 6
f?dt =% > the Laplace transform of t3u(t), F(s) = s_4 .

a. The Laplace transform of the differential equation, assuming zero initial conditions,

5
is, (s+7)X(s) = ﬁ . Solving for X(s) and expanding by partial fractions,
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Taking the inverse Laplace transform, x(t) = - 33 e/t (5 cos 2t + 53 sin 2t).

b. The Laplace transform of the differential equation, assuming zero initial conditions, is,

15
(s2+6s+8)X(5) =
S

+9°
Solving for X(s)
15
X()=—= 2
(s"+9)(s" +6s+78)
and expanding by partial fractions,
1
6s+—=+9
3 3 1 15 1
X(s)=—— Yo —
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Taking the inverse Laplace transform,

18 1 3 15
x(t) = cos( ) 65sm( ) 1Oe 266

. The Laplace transform of the differential equation is, assuming zero initial conditions,
(s2+8s+25)x(s) = — . Solving for X(s)
S
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2
S (s +8 s+ 25)

X (s)=
and expanding by partial fractions,
1 (s+4)+— /_ /_

X (s)=
(s) s+4°+9
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Taking the inverse Laplace transform,

2 48

X(t) = sm(3t) + 2 cos(3t ))

a. Taking the Laplace transform with initial conditions, s2X(s)-2s+3+2sX(s)-4+2X(s) = @ .

Solving for X(s),
25’ +8*+85+6

(s> +4)(s" +25+2)

X(s) =

Expanding by partial fractions

. s+ =4

xo={3) =23

3
11(s + 1)—3\/1
(s+1) +1

Therefore, x(t) = -0.2 cos2t - 0.1 sin2t +e7t (2.2 cost - 0.6 sint).

5 1
b. Taking the Laplace transform with initial conditions, $2X(s)-25-1+25X(s)-4+X(s) = s s_2 .

Solving for X(s),
294+ 92+ 152+ 54 2

£l = =+ &[5+ 1.‘]252

X5 =6_1_-_1 49 1 -oly 1
(=) F+E2 s+1 [5+1]2 5 og2

Therefore, x(t) = 52t - et +9tet-2 +1.
2
c. Taking the Laplace transform with initial conditions, s2X(s)-s-2+4X(s) = . Solving for X(s),
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Solutions to Problems 2-5

9 1.1
Therefore, x(t) =¢ cos2t +sin2t-¢ +7 2.



The Laplace transform of the differential equation, assuming zero initial conditions, is,

(s3+3s2+455+1)Y(s) = (s3+4s2+65+8)X(s).
Y(s) s'+4s’+65+8

X(s) S +38°+55+1"

Solving for the transfer function,



