MatH 10A WORKSHEET SEPTEMBER 12, 2023

1. Compute the determinant of the following matrices.

o FR B P I

2. Is A invertible? What about B and C?

3. Compute the inverse of the invertible matrices.

4. Find a solution to the following system of linear equations.

X1 + 2x = 0
3X1 + 4x2

Il
|
N

5. For which values of a does the following system of linear equations have a unique

solution?
2x 1 + 6x 2 =

T
3x; + ax, = \/5
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6. Which of the following vectors are eigenvectors of B?

o S I FY R H S o IS Y

7. What are the eigenvalues of B?

8. What is the characteristic polynomial of the following matrix?

il

9. What are the eigenvalues of D?
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1. Compute the determinant of the following matrices.

a=l 3] m=[3 4] e

det(A)=1-4-2-3=4-6= -2

det(B) = (=1)- (=6) =2-3=6—-6=0

det(C) =0-4-9+1-5-6+2-3-7-2-4.6-0-5-7—-1-3-9
=0+30+42—-48—-0-27
= -3

2. Is A invertible? What about B and C?

Since det(A) # 0, itis invertible. Since det(B) = 0, itis not invertible. Since det(C) # 0,
it is invertible.

3. Compute the inverse of the invertible matrices.

Ar_ L[4 2] 1[4 2] _[2 1
Tdet(d) [-3 1] 2[-3 1] [3 -1

Since
0121 00 34 5/010
(clD=|3 45010/ 01 2/100
6 7 9|0 0 1 6 7 9|0 0 1
3 4 510 1 0 34 5/0 1 O
W20 (g 1 211 o0 ol™L|o 1 2/1 0 o
0O -1 -1]10 -2 1 00 1j1 -2 1
34 5|0 1 0 34 0|-5 11 -5
U2y 1 g1 4 2|2 o 1 0l21 4 —2
0011 -2 1 0011 -2 1
30 0|-1 -5 3 .1 100 _é _g 1
[-411 s
hto1o0l-1 4 23|01 0|-1 4 -2,
0011 -2 1 0011 -2 1

we have
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4. Find a solution to the following system of linear equations.

x1 + 2x, = 0
3x1 + 4x2 -2

The system of linear equations is equivalent to

=15

Since A is invertible, the only solution is

X1 _ 4-1 0 _ -2
= B[
5. For which values of a does the following system of linear equations have a unique

solution?
2x 1 + 6x b = 7T

3x; + ax, = V2
The system of linear equations has a unique solution if

2 6

Oqédet[3 a] =2aq—18,

ie.ifa #9.
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6. Which of the following vectors are eigenvectors of B?
s_[-1 2 11 L[t o ]2
|3 -6 ~ |3 3] Tl YT
Multiply B to each vector and see if the result is parallel to the vector.

7
Bv = [_21] =-7v

5
Bw = [_15] rw

(Here the symbol } means that two vectors are not parallel.) Hence v and y are

eigenvectors, with eigenvalues —7 and 0 respectively.

7. What are the eigenvalues of B?

As we saw above, eigenvalues would be —7 and 0. One can find this by solving

det(B — AI) = 0:
2
—-6-—AX
=A2+7A=AA+7)=0

A=-7,0

det(B — Al) = det ([_13_A

8. What is the characteristic polynomial of the following matrix?

o=l A

1-A 1

det(D—M):det({ ’ 1-2

]):(-1—Ax—6—A)—

]):(1—Ax—1—A)—2:A2—3



