
S09 MTH 371 Linear Algebra NEW PRACTICE QUIZ 7 Name:
Prof. G.Todorov March 24, 2009

1. Find the determinants of the following matrices:

(a) A =

1 0 4
1 0 5
1 2 6



(b) B =


a b c d
a b c d
a b c d
a b c d



(c) C =



9 0 5 0 0 0 1
1 0 0 4 0 0 2
1 2 0 0 0 0 3
8 0 6 0 0 0 4
8 0 6 0 3 0 5
8 0 0 0 0 2 6
0 0 0 0 0 0 7



(d) D =


1 0 0 0
1 5 0 0
1 2 3 0
1 0 0 2



(e) E =



9 0 5 0 0 0 1
1 0 0 0 0 0 2
1 2 0 0 0 0 3
8 0 6 0 0 0 4
8 0 6 0 3 0 5
8 0 0 0 0 2 6
0 0 0 0 0 0 7



(f) F =



9 0 5 0 0 0 1
1 0 0 4 4 0 2
1 2 0 0 0 0 3
8 0 6 0 0 0 4
8 0 6 3 3 0 5
8 0 0 0 0 2 6
0 0 0 0 0 0 7



(g) G =



1 1 1 1 1 1 1
1 2 2 2 2 2 2
1 2 3 3 3 3 3
1 2 3 4 4 4 4
1 2 3 4 5 5 5
1 2 3 4 5 6 6
1 2 3 4 5 6 7


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(h) H =



1 1 1 1 1 1 1
1 2 2 2 2 2 2
1 3 3 3 3 3 3
1 4 4 4 4 4 4
1 5 5 5 5 5 5
1 6 6 6 6 6 6
1 7 7 7 7 7 7



(i) J =

a b c
d e c
f g c



(j) K =
[
a
]

(k) L =



−1 0 0 . . . 0 0
5 −1 0 . . . 0 0
5 5 −1 . . . 0 0
...

...
... . . .

...
...

5 5 5 . . . −1 0
5 5 5 . . . 5 −1


, (55× 55)-matrix.

(l) M =



−1 0 0 . . . 0 0
5 −2 0 . . . 0 0
5 5 −3 . . . 0 0
...

...
... . . .

...
...

5 5 5 . . . −(n− 1) 0
5 5 5 . . . 5 −n


, (n× n)-matrix.

(m) N =
[
(t− 1) 2t
(t+ 3) (t+ 1)

]
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2. Let A =

a b c
d e f
g h i

 be (3× 3) matrix such that detA = 5. Find the following determinants:

(a) det

3a 3b 3c
d e f
g h i



(b) det

3a 3b 3c
3d 3e 3f
3g 3h 3i



(c) det

 a b c
d+ 2a e+ 2b f + 2c
g h i



(d) det

a− b b c
d− e e f
g − h h i


(e) det(10A)

(f) det(A2)

(g) det(AT )

(h) det(A−1)

(i) det(AAT )

(j) det((ATA)−1)

3. Consider a 3× 3 matrix A with rows ~v1, ~v2, ~v3. Suppose detA = 7. Compute:

(a) det

 ~v1
~v2 − 3~v1
~v3 + ~v1



(b) det

~v3~v2
~v1



(c) det

 ~3v1
~v3 + ~v1
~v2


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4. Consider the matrix A =
[
2 2
9 5

]
.

(a) Is the vector ~v =
[
1
3

]
an eigenvector for the matrix A. If yes, what is it’s eigenvalue?

(b) Is the vector ~v =
[
2
2

]
an eigenvector for the matrix A. If yes, what is it’s eigenvalue?

(c) Is the vector ~v =
[

2
−3

]
an eigenvector for the matrix A. If yes, what is it’s eigenvalue?

5. Consider the matrix A =

2 2 0
1 1 0
0 0 0

.

(a) Is the vector ~v =

4
2
0

 an eigenvector for the matrix A. If yes, what is it’s eigenvalue?

(b) Is the vector ~v =

0
0
1

 an eigenvector for the matrix A. If yes, what is it’s eigenvalue?

(c) Is the vector ~v =

 1
−1
0

 an eigenvectror for the matrix A. If yes, what is it’s eigenvalue?

(d) Is the vector ~v =

1
1
0

 an eigenvectror for the matrix A. If yes, what is it’s eigenvalue?

6. Find a 3× 3 matrix A which has ~e1 as eigenvector with eigenvalue λ1 = −2, ~e2 as eigenvector
with eigenvalue λ2 = 0, ~e3 as eigenvector with eigenvalue λ3 = 10.

7. Find a matrix A which has ~v1 =
[
4
1

]
as an eigenvector with eigenvalue λ1 = 5 and ~v2 =

[
1
2

]
as an eigenvector with eigenvalue λ2 = 3.

8. Find all 3 × 3 matrices A which have ~e1 as eigenvector with eigenvalue λ1 = −2, ~e2 as
eigenvector with eigenvalue λ2 = 0.

9. !!!! All the HW problems in 7.2, 7.3 !!!!!

(a) Find characteristic polynomial

(b) Find eigenvalues

(c) Find algebraic multiplicities of each of the eigenvalues

(d) Find eigenspaces for each of the eigenvalues

(e) Find geometric multiplicities of each of the eigenvalues
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