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Antonio Sa Barreto
 Review Problems for the MA262 Final Exam

Taylor Daniels
That is: A_{ij} is what we called the cofactor C_{ij}
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Taylor Daniels
Remember: Newton’s Law of Cooling:
         dT/dt = k(A - T)
— T = temp,
— A = ambient temp,
— k unknown const.
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Taylor Daniels
aka: unstable critical points
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Taylor Daniels
Use method of variation of parameters from [L29]
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Taylor Daniels
[Compute the particular solution X(t) = (x1(t), x2(t)), 
and then compute that limit of x2’/x1’ ]
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Taylor Daniels
aka: the eigenvalue(s) have defect d=0

Taylor Daniels
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15. Let A be a 2 × 2 matrix whose entries are real numbers. If λ = 2 + 3i is a com-
plex eigenvalue of A with corresponding complex eigenvector w =

[
1− i
4

]
, then the

general solution to x′ = Ax is:

A. x = C1 e
2t

[
cos 3t+ sin 3t

4 cos 3t

]
+ C2 e

2t

[
sin 3t− cos 3t

4 sin 3t

]

B. x = C1 e
2t

[
cos 3t− sin 3t

4 cos 3t

]
+ C2 e

2t

[
sin 3t− cos 3t

4 sin 3t

]

C. x = C1 e
3t

[
cos 2t+ sin 2t

4 cos 2t

]
+ C2 e

3t

[
sin 2t− cos 2t

4 sin 2t

]

D. x = C1 e
2t

[
cos 3t+ sin 3t

4 cos 3t

]
+ C2 e

2t

[
sin 3t+ cos 3t

4 sin 3t

]

E. x = C1 e
2t

[
cos 3t+ sin 3t

4 cos 3t

]
+ C2 e

2t

[
sin 3t− cos 3t

−4 sin 3t

]
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17. Let x(t) =

[
x1(t)
x2(t)

]
be the solution of the system of differential equations

x′ = Ax, A =

[
4 −3
6 −7

]
.

with the initial data x(0) =

[
1
3

]
. Given that the eigenvalues of A and their correspond-

ing eigenvectors of A are λ1 = −5, V1 =

[
1
3

]
and λ2 = 2, V2 =

[
3
2

]
, find x1(1).

A. 3e2

B. −2e−5

C. e−5

D. −3e−5

E. e−5 + 3e2
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19. Find all constants b such that the origin is a spiral source of the system

X ′(t) =

[
3 b
1 4

]
X(t), b in R

are
A. b < −1

3

B. b > −1

3

C. −1

4
< b < −1

4

D. b > −1

4

E. b < −1

4
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16. Given that λ = 1 is a defective eigenvalue of the matrix
[
2 −1
1 0

]
, which of the fol-

lowing is the solution of the initial value problem:

x′ =

[
2 −1
1 0

]
x x(0) =

[
4
2

]
?

A. x(t) = 2et
[
1
1

]
+ et

{
t

[
1
1

]
+

[
2
0

]}

B. x(t) = 2et
[
1
1

]
+ 2tet

[
1
0

]

C. x(t) = 2et
[

1
−1

]
+ 2et

{
t

[
1

−1

]
+

[
1
2

]}

D. x(t) = 2et
[
1
1

]
+ 2et

{
t

[
1
1

]
+

[
1
0

]}

E. x(t) = et
[
1
1

]
+ et

{
t

[
1
1

]
+

[
3
1

]}
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20. The general solution of the system

x′ =

⎡

⎣
1 0 1
0 1 2
0 0 2

⎤

⎦x

is given by

A. x(t) = aet

⎡

⎣
1
0
0

⎤

⎦+ bet

⎡

⎣
0
1
0

⎤

⎦+ ce2t

⎡

⎣
1
2
1

⎤

⎦

B. x(t) = aet

⎡

⎣
1
1
0

⎤

⎦+ be−t

⎡

⎣
0
1
1

⎤

⎦+ ce2t

⎡

⎣
1
2
1

⎤

⎦

C. x(t) = aet

⎡

⎣
1
0
1

⎤

⎦+ bet

⎡

⎣
0
1
0

⎤

⎦+ ce2t

⎡

⎣
1
2
0

⎤

⎦

D. x(t) = aet

⎡

⎣
1
0
0

⎤

⎦+ bet

⎡

⎣
1
1
0

⎤

⎦+ ce2t

⎡

⎣
0
2
1

⎤

⎦

E. x(t) = ae2t

⎡

⎣
1
0
0

⎤

⎦+ be2t

⎡

⎣
0
1
0

⎤

⎦+ cet

⎡

⎣
1
2
1

⎤

⎦
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