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Determinants help us to see if a matrix( is invertible. If d # 0 then the matrix is invertible
(has an inverse).

Remember: If 4= [a

b
d} then the determinant of 4 det (A) = |4| is ad —bc.
c

Find the determinant of each matrix.



The determinant of a matrix of order 1x1 is defined simply as the entry of the matrix.

Finding the determinant of a 3x3 matrix
1. Expand matrix by rewriting the matrix with first and second column repeated at the
end.

2. Multiply along the diagonals running left to right, and add up numbers.

3. Multiply along the diagonals running right to left, and add up numbers.

4. Subtract what you got in step 3 from what you got in step 2.
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10. F=|0 C
X

ty +Aad +0

dut (F)= cy,)ad - (2bc+a|x)
Cy 4 aod - 2be -dx

11. What value of x makes the determinant — 4?

-2 0 0
-6 x 1
-4 0 -1

2X x:—;
dd = x-0 =X

Homework: Textbook p. 634 #s 1-15 odd



In Exercises 15, 17, 18, 22, and 31, the inverse matrix does not exist.
In Exercises 47, 48, 53, and 54, the system has no solution.

8.3 [/] EXERCISES

8.3 / The Inverse of a Square Matrix
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In Exercises 1-8, show that B is the inverse of A.
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In Exercises 25-34, use the matrix capabilities of a
graphing utility to find the inverse of the matrix (if it

In Exercises 9-24, find the inverse of the matrix (if it

exists).
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8 / Matrices and Determinants

then A is invertible if and only if ad — be # 0. 1If

. Use the result of Exercise 35 to find the inverse of

1 0 3 0
0o 2 0 4
s 1 0 3 0
0 2 0 4
(-1 0 1 0]
32 0 2 0 —il
2 0 -1 0
L 0 -1 0 1]
1 -2 -1 =2]
3 =5 =2 —3
Bl 9 8 =5 -5
L1 4 4 11
[4 8 -7 14
. 12 5 —4 6
3. 0 2 i =7
13 6 -5 10
35. If Ais a2 x 2 matrix given by
e b
A= [(' (IJ
ad — be # 0, verify that the inverse is given by
5 = | d —b
ad = be|—c  af
36
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In Exercises 37-40, use an inverse matrix to solve the
system of linear equations. (Use the inverse matrix
found in Exercise 11.)

37.

xX—2y= 5 38.
2x— 3y =10

x—2y=4 40.
2x =3y =2

Il

s
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In Exercises 41 and 42, use an inverse matrix to solve
the system of linear equations. (Use the inverse matrix

found in Exercise 19.)
41 x+ y+ z=0
3xv + Sy + 4z

=35
3x+ 6y +5z=2

42.

x+ y+ z=-1
3x+S5y+4z= 2
Ix+6y+5:= 0

In Exercises 43 and 44, use an inverse matrix and the
matrix capabilities of a graphing utility to solve the
system of linear equations. (Use the inverse matrix

found in Exercise 33.)
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In Exercises 45-52, use an inverse matrix to solve (if
possible) the system of linear equations.

45, 3x + 4y =
5y + 3y =
—0.4x + 0.8y
2v — 4y
6y = 0

14y = 11

yF 2=
2y + 3z

2y + 62
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2y + 3z
2y + 52

Sy — 2z

46. 18x + 12y =
30x + 24y =

48. 13x — Oy
26x — 12y =

50. 3x + 2y =1
2x+ 10y = 6
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