Section 8.3: Systems of Linear Equations — Determinants

7 b
A=|c d
det(A)= ad-bc

For example: Find the determinant of A:

_|5 6] _ _ — 9019 —
A_|2 4 =5@—2(6)=20-12=8

Steps to find the determinant of a 3 by 3 matrix

a b c d f J
det|] d e f |=a-det e — bedet + c«det ¢
. hooi g i g h
g h i
1 3 2
For Example: Find the determinant of [—3 -1 —3]
2 3 1

1 3 2
det| -3 -1 -3 |=l-det| 1 3 |—(3)edet| > 3 |+2.det| > 7!
s a1 301 2 1 2 3

[-1-(-9)]-3[3- (o)  +2[-9-(-2)]
=1(-149)-3(-3+6)+2(-9+2)
=1(8)-3(3)+2(-7)
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' Let A be the coefficient matrix for the : CQ
syslent ax+ by=-e
cx+dy=f

If detA # 0, then the system has one
solution, and
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Here is how to use Cramer’s rule (minus the misspelling of his name)

Crammer's Rule 2x2
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#1 — 8: Find the value of the determinant of the following matrices

~2 4
2)
A

(4 5
1)

L
(3 5 -1
5) |4 2 3 |6)
12 56

0 -1
2 4
3 -5

7)

3) 3 -5
0

-3 2 8
0 6 -3
2 1 4

Solve the system of equations using Cramer’s rule

6x+2y =10
9
)2x—y=5
8x—-3y=-2
10)2x+y:—4
4x -3y =-2
11
)x—5y:—9
12)
S5x +2y =23
x—7y=-25
X+Yy=—7
B) ax_oy=-12
4x+y=11
14)

3x-5y =37
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L 0

2 0
-1 3
-5 6
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15)

16)

17)

18)

19)

20)

3x+2y=11
2X—y =5

4x -3y =10
2x+y =10

4x -2y =17
2x—-5y=-3

6X+2y =26
2x—-1y=24

OX+2y =22
3X-5y=7

4x+2y =3
3x-5y=1



21)

—x+y+2z=1
2x+3y+z=-2
S5x+4y+2z=4

23)

—5x—y+3z=-14
—2x+2y—6z=16
x+7y+2z=-5

25)

—x+2y—z=-17
2x—y+z=21
3x+2y+z=19

27)
4x+y+z=9
3x—-2y+z=4
S5x—4y+z=6

22)

3x —2y+z=15
—x+y+2z=-10
x—y—4z=14

24)

4x + 4y +4z =12
4x — 2y —8z =—12
5x+3y+8z=21

26)

x+y+2z=6
2x+3y+z=11
S5x +4y+2z=19

28)

x—y+z=2
2x+y+z=5
7x+4y—z=9



