
Math 220 – Section 7.7 Solutions

1.

y′′
− 2y′ + y = g(t)

L [y′′] − 2L [y′] + L [y] = L [g(t)]

s2Y (s) − sy(0) − y′(0) − 2(sY (s) − y(0)) + Y (s) = G(s)

s2Y (s) + s − 1 − 2sY (s) − 2 + Y (s) = G(s)

Y (s)(s2
− 2s + 1) = G(s) − s + 3

Y (s) =
G(s)

s2
− 2s + 1

−
s − 3

s2 + 2s + 1

⇒ y(t) = L
−1

[

1

(s − 1)2
G(s) −

s − 1

(s − 1)2
+

2

(s − 1)2

]

y(t) = tet
∗ g(t) − et + 2tet

y(t) = (2t − 1)et +

∫

t

0

(t − v)et−vg(v) dv

4.

y′′ + y = g(t)

L [y′′] + L [y] = L [g(t)]

s2Y (s) − sy(0) − y′(0) + Y (s) = G(s)

s2Y (s) − 1 + Y (s) = G(s)

Y (s)(s2 + 1) = G(s) + 1

Y (s) =
G(s)

s2 + 1
+

1

s2 + 1

⇒ y(t) = L
−1

[

1

s2 + 1
G(s) +

1

s2 + 1

]

y(t) = sin t ∗ g(t) + sin t

y(t) = sin t +

∫

t

0

sin(t − v)g(v) dv

5.

L
−1

[

1

s(s2 + 1)

]

= L
−1

[

1

s

1

s2 + 1

]

= 1 ∗ sin t

=

∫

t

0

sin v dv

= [− cos v]t
0

= 1 − cos t

1


