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These are alleged answers. For each error herein, you get extra-credit points for being the

first to report it by e-mail.

1 y′′
− 4y′ + 4y = Step(t, 3) with y(0) = 1 and y′(0) = −1.

The initial-value problem transforms to

Y (s) =
s − 5

(s − 2)2
+ e−3s

1

s(s − 2)2

so that

Y (s) =

[

1

s − 2
−

3

(s − 2)2

]

+
e−3s

4

[

1

s
−

1

s − 2
+

2

(s − 2)2

]

or

Y (s) = L
(

e2t
− 3te2t

)

+
e−3s

4
L

(

1 − e2t + 2te2t
)

so that

y(t) = e2t
− 3te2t +

1

4
Step(t, 3)

(

1 − e2(t−3) + 2(t − 3)e2(t−3)
)

.

For a “Step-free” form

y(t) =







e2t(1 − 3t) if 0 6 t 6 3

e2t(1 − 3t) +
1

4

(

1 + (2t − 7)e2(t−3)
)

if 3 6 t
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2 y′′ + 2y′
− 3y = Step(t, 4)e2t with y(0) = 1 and y′(0) = 0.

Note first the Laplace transform of the right-hand side:

L
(

Step(t, 4)e2t
)

= e−4s
L

(

e2(t+4)
)

= e−4se8
L

(

e2t
)

= e8e−4s
1

s − 2

Thus the initial-value problem transforms to

Y (s) =
s + 2

(s + 3)(s − 1)
+ e8e−4s

1

(s − 2)(s + 3)(s − 1)

so that

Y (s) =

[

1/4

s + 3
+

3/4

s − 1

]

+ e8e−4s

[

−1/4

s − 1
−

1/5

s − 2
+

1/20

s + 3

]

or

Y (s) = L

(

1

4
e−3t +

3

4
et

)

+ e8e−4s
L

(

−
1

4
et +

1

5
e2t +

1

20
e−3t

)

so that

y(t) =
1

4
e−3t +

3

4
et + e8Step(t, 4)

(

−
1

4
et−4 +

1

5
e2(t−4) +

1

20
e−3(t−4)

)

.

For a “Step-free” form

y(t) =























1

4
e−3t +

3

4
et if 0 6 t 6 4

1

4
e−3t +

3

4
et + e8

(

−
1

4
et−4 +

1

5
e2(t−4) +

1

20
e−3(t−4)

)

if 4 6 t


