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Solutions

Show all work legibly. Name:

1. (20) Find the characteristic polynomial p(x) of the matrix A =

[
6 2

21 7

]
.

Solution. p(x) = (λ− 6)(λ− 7)− 42 = λ(λ− 13)

p(x) =

2. (20) Find the the eigenvalues and the corresponding eigenvectors of the matrix A =

[
6 2

21 7

]
.

Solution. The roots of 0 = λ(λ− 13) are λ1 = 0 and λ2 = 13.

When λ = 0 the solution of

[
6 2

21 7

] [
x1

x2

]
is, for example, v1 =

[
1

−3

]
.

When λ = 13 the solution of

[
−7 2
21 −6

] [
x1

x2

]
is, for example, v2 =

[
2
7

]
.

3. (20) Find the inverse V −1 of the matrix V = [v1,v2] =

[
1 2

−3 7

]
.

Solution.[
1 2 1 0

−3 7 0 1

]
→

[
1 2 1 0
0 13 3 1

]
→

[
1 2 1 0
0 1 3/13 1/13

]
→

[
1 0 7/13 −2/13
0 1 3/13 1/13

]
.

Hence V −1 =
1
13

[
7 −2
3 1

]
.

4. (20) Compute A10 for A =

[
6 2

21 7

]
.

Solution. Since A = V DV −1 one has

A10 = V D10V −1 =
1
13

[
1 2

−3 −7

] [
0 0
0 1310

] [
7 −2
3 1

]
= 139

[
6 2

−21 −7

]
.

A =

5. (20) Let L be a line in R2 passing through the points a =

[
1
2

]
and b =

[
2
3

]
.



(a) (20) Wright a parametric equation for the line L.

Solution. L = {a + tu : −∞ < t < ∞}, where u =
1√
2
(b− a) is a unit norm vector.

L =

(b) (20) Find the projection p of the vector v =

[
1

−1

]
on L.

Solution. L = {a + tu : −∞ < t < ∞}, where u =
1√
2
(b − a) is a unit norm vector.

The projection p = a + cu, and v − p is orthogonal to to u. That is 0 = uT (v − p) =

uT (v− a− cu) = uT (v− a)− c, and c = uT (v− a). Finally p = a+uuT (v− a) =
1
2

[
−1

1

]
.

p =


