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Warm-Up a=1

1) Find the multiplicative inverse of A. A:{

2) Find the product of AB when A=[-2
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Associated with every 2x2 square matrix is a real number, called its

DETERMINANT.

Definition of the Determinant of a 2 X 2 Matrix

b
The determinant of the matrix [zl b;:| isdenoted by
2
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= [Ilbz = ﬂ'zb]_.

We also say that the value of the second-order determinant
ﬂ‘lbz i ﬂ;b].

Study Tip

To  evaluate a  second-order
determinant, find the difference of the
product of the two diagonals.
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) Evaluating the Determinant of a 2 X 2 Matrix

Evaluate the determinant of each of the following matrices:
5 6 2 4
; b. .

S2) -6y 265 -€3)(4)
542 -(0 4 12
TN =
Ly,
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Solving a Linear System in Two Variables Using Determinants

Cramer’s Rule

If
ax + b;y =
X + by = oy,
then
e by a; ¢
c; by ay
X = and y = y
ay by ay by
a by az by
where
a b
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Use Cramer’s rule to solve the system:

: EM?L ) Using Cramer’s Rule to Solve a Linear System
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The Determinant ofa 3 X 3 Matrix
Associated with every square matrix is a real number called its determinant. The
determinant for a 3 X 3 matrix is defined as follows:
Definition of the Determinant of a 3 X 3 Matrix
A third-order determinant is defined by
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‘EXAMPLE 3 Evaluating the Determinant of a 3 X 3 Matrix

Evaluate the determinant of the following matrix:

4 1 0
-9 3 41}
-3 &8 1

|
[ IS R

= 4(3+1 — 8+4) + 9(lademe§eld) — 3(dd30)
= 4(3 — 32) + 9(1 — 0) — 3(4 — 0)

= 4(=29) + 9(1) — 3(4)

= -116 + 9 — 12

= —119
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Solving Three Equations in Three Variables Using Determinants
Cramer's Rule

If ax+by+ez=d  then
ayx + by + ez = dy xﬁwﬁyﬂﬁ{and'=£iwhcre!)#ﬂ
2 ¥y * y i
ay iy + oz =ds D D D

These four third-order determinants are given by

a; b g
D = |a b 3| These are the coefficients of the varlables x, y, and =
a; by oy
di bog .
D.=ld b Replace x-coefficients in D with the constants on the right
=tz D2 €2 e the thiee equations.
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(EXAMPLE 5) Using Cramer’s Rule to Sclve o <H{4+0) v () r3) +3 3 (-t + Y
a Linear System in Three Variables yi f

= {10Y + ( L T L
Use Cramer's rule to solve: J CE ’ M = ’“[ O |
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-2,y=1, z=4

=1(4 + 6) — 1(2 + 3) + 2(—4 + 4)
= 1(10) — 1(5) + 2(0) = $
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