
Math 308 WEEK in REVIEW 8 Spring 2014

1. Express f(t) in terms of the unit step function uc(t) and find its Laplace transform.

(a) f(t) =

{

t2, 0 ≤ t < 2
et, 2 ≤ t

.

(b) f(t) =







2, 0 ≤ t < 3
5t2, 3 ≤ t < 8
3 cos(t− 8), 8 ≤ t

.

2. Find the inverse Laplace transform of the given functions

(a) F (s) =
s+ 3se−5s

s2 − 4s+ 3

(b) F (s) =
(2s− 1)e−s

s2 − 2s+ 2
.

3. Find the solution to the given initial value problem

(a) y′′ + 3y′ + 2y =

{

1, 0 ≤ t < 10
0, 10 ≤ t

, y(0) = 0, y′(0) = 0.

(b) y′′ + 2y′ + 5y = sin(t) + uπ(t) cos(t− π), y(0) = 0, y′(0) = 0.

(c) y′′ + 2y′ + 2y = cos t+ δ(t− π/2), y(0) = 0, y′(0) = 0.

(d) y′′ − y′ − 6y = g(t), y(0) = 1, y′(0) = 8.

4. Find the inverse Laplace transform of the given function by using the convolution theorem.

(a) F (s) =
(3s− 3)e−5s

s2 + 2s+ 10
.

(b) F (s) =
1

s4(s2 − 1)
.

(c) F (s) =
s

(s+ 1)2(s+ 4)3
.

5. Find the Laplace transform of

(a) f(t) =
∫ 1

0
(t− τ)e3τdτ

(b) f(t) =
∫ 1

0
eτ sin(t− τ) dτ

6. Transform the given equation into a system of first order equation, then in matrix nota-
tion.

(a) ety′′ + t2y′ − sin ty = 3 arctan t, y(0) = 5, y′(0) = 3.

(b) y(4) − cos ty = 0.

7. If A =





1 −2 0
3 2 −1
−2 1 2



 and B =





4 −2 3
−1 5 0
6 1 2



, find

(a) 3A− 2B
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(b) AB − BA

8. Verify that the vector X(t) =





6
−8
−4



 e−t + 2





0
1
−1



 e2t is solution to the system

X ′ =





1 1 1
2 1 −1
0 −1 1





9. Verify that ψ =

(

e−3t e2t

−4e−3t e2t

)

is solution to

ψ′ =

(

1 1
4 −2

)

ψ
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