
MA266 Practice Problems for Final Exam

1. Find a particular solution of [
x1

x2

]′
=

[
0 1
1 0

] [
x1

x2

]
−

[
2
3

]
.

A. xp =

[
2
3

]
B. xp =

[
−2
3

]
C. xp =

[
−3
2

]
D. xp =

[
3
2

]
E. xp =

[
1
1

]
2. Find the general solution of [

x1

x2

]′
=

[
2 0
1 1

] [
x1

x2

]
−
[
6e−t

1

]
.

A. c1

[
0
1

]
et + c2

[
1
1

]
e2t +

[
2

−1

]
e−t +

[
0
1

]
B. c1

[
0
1

]
et + c2

[
1
1

]
e2t

C. c1

[
0
1

]
et + c2

[
1
1

]
e2t −

[
6e−t

1

]
D. c1

[
0
1

]
et + c2

[
1
1

]
e2t +

[
6
0

]
e−t +

[
0
1

]
E. c1

[
1
0

]
et + c2

[
1
1

]
e2t +

[
2

−1

]
e−t +

[
0
1

]
3. L{et(1 + cos 2t)} =?

A.
1

s− 1
+

1

(s− 1)2 + 4
B.

1

s− 1

(
1

s
+

s− 1

(s− 1)2 + 4

)
C.

1

s− 1

s− 1

s2 − 2s+ 5
D.

1

s
+

s

(s− 1)2 + 4

E.
1

s− 1
+

s− 1

s2 − 2s+ 5

4. Find the Laplace transform of

f(t) =

{
t, 0 ≤ t < 1
0, 1 ≤ t < ∞ .

A. e−s

(
1

s
+

1

s− 2

)
B.

1

s2
− e−s 1

s2
C.

1

s2
− e−s

(
1

s
+

1

s2

)
D.

1

s2
+ 2e−s

(
1

s
+

1

s2

)
E. e−s

(
1

s
+

1

s2

)
5. Solve

y′′ + 3y′ + 2y = 4u1(t)

y(0) = 0, y′(0) = 1.

A. u1(t)
(
2− 4e−(t−1) + 2e−2(t−1)

)
B. u1(t)

(
2− 4e−(t−1) + 2e−2(t−1)

)
+ e−t − e−2t

1



C. u0(t)
(
2− 4e−(t−1) + 2e−2(t−1)

)
+ e−t − e−2t

D.
(
2− 4e−(t−1) + 2e−2(t−1)

)
+ e−t − e−2t

E. e−t − e−2t

6. Find the solution of the initial value problem

y′′ + y = δ(t− π)

y(0) = 0, y′(0) = 1.

A. y = sin t + u0(t) sin(t − π) B. y = sin t + uπ(t) sin(πt) C. y = uπ(t)(sin t + sin(t − π))
D. y = uπ(t) sin t E. y = sin t+ uπ(t) sin(t− π)

7. The inverse Laplace transform of

F (s) =
se−s

s2 + 2s+ 5

is?

A. u1(t)
(
et−1 cos 2(t− 1)− 1

2e
t−1 sin 2(t− 1)

)
B. u1(t) (e

−t cos 2t)− 1
2e

−t sin 2t

C. u1(t)
(
e−t+1 cos 2(t− 1)− 1

2e
−t+1 sin 2(t− 1)

)
D. u1(t)

(
e−t cos 2(t− 1)− 1

2e
−t sin 2(t− 1)

)
E. e−t+1 cos 2(t− 1)− 1

2e
−t+1 sin 2(t− 1)

8. L
{∫ t

0

sin 2(t− τ) cos(3τ)dτ

}
=?

A.
1

s2 + 4
+

s

s2 + 9
B.

2s

(s2 + 4)(s2 + 9)
C.

2

s2 + 4
+

s

s2 + 9
D.

2

(s2 + 4)(s2 + 9)
E.

s

(s2 + 4)(s2 + 9)
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Answer Key: 1.D 2.A 3.E 4.C 5.B 6.E 7.C 8.B
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