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(You must show all work to get credit. Always give appropriate units.)

1. Use the Laplace transform to solve the initial value problem x0 − 3x = e5t, x(0) = 1.

(sX − 1)− 3X =
1

s− 5 , so X(s− 3) =
1

s− 5 + 1 =
s− 4
s− 5 .

X =
s− 4

(s− 3)(s− 5) =
A

s− 3 +
B

s− 5 .
s− 4 = A(s− 5) +B(s− 3).

Letting s = 5 gives B =
1

2
and letting s = 3 gives A =

1

2
also. Thus

X =
1/2

s− 3 +
1/2

s− 5
x(t) =

1

2
e3t +

1

2
e5t

2. Use the Laplace transform to solve the initial value problem x0 − 3x = 2t, x(0) = 0.
sX − 3X =

2

s2
so X =

2

s2(s− 3) =
A

s
+

B

s2
+

C

x− 3
2 = As(s− 3) +B(s− 3) + Cs2.

Letting s = 0 gives B = −2
3
and letting s = 3 gives C =

2

9
. Now let s = 1, so 2 = −2A −

2(−2/3) + 2/9 and A = −2
9
. Thus

X =
−2/9
s
− 2/3

s2
+
2/9

s− 3
x(t) = −2

9
− 2
3
t+

2

9
e3t.

3. Convert to following equations into matrix form and row-reduce. Give the general solution and
any two particular solutions.

x − 3z = 2

4y + 8z = −4
2x+ 4y + 2z = 0.

 1 0 −3
0 4 8
2 4 2

¯̄̄̄
¯̄ 2
−4
0

 −→
 1 0 −3
0 4 8
0 4 8

¯̄̄̄
¯̄ 2−4
4

 −→
 1 0 −3
0 1 2
0 0 0

¯̄̄̄
¯̄ 2
−1
0


We read off the solution (letting the free variable z = t):

x = 2 + 3t, y = −1− 2t, z = t.

Letting t = 0 gives

 x = 2
y = −1
z = 0

; letting t = 1 gives

 x = 5
y = −3
z = 1

; letting t = 2 gives

 x = 8
y = −5
z = 2

;

letting t = −1 gives
 x = −1

y = 1
z = −1

.


