Pre-Calculus CP 1 — Section 8.3/8.4 Notes Name: &)
Determinants, Inverses, and the Identity Matrix

Determinants are used to help you find the INVERSE of a matrix, and the inverse of a matrix will
help you solve a system of equations!

o

The notation for a determinant looks like the absolute value notation:

¢ans find the determinant for matrix { ; g }

Here’s the formula for a 2x2:

=ad-cb

e

Let’s try a few determinants before we see how the determinants are used.

Ex.1)

7 2
5 1% A x.2)

— 4_ '
:2)«'3@ = -2 +7 =

A 3x3 is a bit more complicated. Let’s do these by hand so you will appreciate the calculator magic
that much more:

_4—3~

1
Ex. 3) ‘@ = Y )i7z Dz

w(—\z;*()) — %(\0—07 +) (-\0 7))
_% — %O -2 = (- %9

5 O(*’\S; -7

| 2 i -2

)
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Determinants, Inverses, and the Identity Matrix

Determinants on the Calculator!!

2nd matrix

arrow to the right for MATH
#1 det(

2nd matrix

enter the matrix letter that you want to find the determinant of (probably A)

v Wi

Use your calculator to find the following determinants:
4 3 1
Ex.2) |5 -7 0|= —%&9
1 -2 2

Using the determinant:

-5 1

Ex.1) ‘
-7 4

y, 1
y, 1
1

> |H><

1

Use #1: Find the area of a triangle: the formula is Area= J_r1

>
<
w

3

|
1

where the coordinates of the triangle go in the positions with x and y.

P

Example: Find the area of a triangle using the determinant formula and the coordinates
(1,2), (6,2) and (4,0):

) 2 by
+l |6 z ] = fé(/]o>: Zou
= D )

You try: Find the area of a triangle using the determinant formula and the coordinates
(3,9), (4,-2) and (0,5):

NI | > V
ﬁ"l :f’l y -z || = ?/2. -27 ) =
0 & )
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Use #2: Finding an INVERSE

4 N

The inverse of a 2 x 2 matrix, A :[ a&z } , can be found using the following fomula:

-C

\_ J

Examples- find the inverse of the following by hand:
31 -4 3
1 2

\ z - —
\ = 6-Y oy 37 oV = 1|2 -

_L A= -3
-\ | 2 -
1.3 >

the graphing calculator, input your matrix into matrix A, then press:

the inverse
2nd matrix
enter for A
x'1 button
enter

B

We will not do 3 x 3 inverse matrices by hand- instead we will do them on the calculator!
Try these in your calculator (hit math-frac if you get crazy decimals) :

0 1 -1 1 2 3
3) 2 0 -1 4) | 3 -1 =2
-1 3 -3 31 1
— |
_ 2z 0 —| .
Y= | 2 - -2z mv=|_9 -% I)
b -1 -7 b & —°¢
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The IDENTITY matrix:

The identity matrix is like multiplying by 1 - if you multiply a matrix by the identity, it will stay
unchanged. Identity matrices can only be square, or n x n. Two examples are:

2x2: 0 3x3: 0

O 0

If you ever want to check to ensure that you have the right inverse matrix,

Two matrices are INVERSES of each other if their product is the identity matrix

Ex: Are the following two matrices inverses of each other? Find the product to prove your answer:

5 3| -1 2 I T P U R
—4 2 1.5 -3 a Y+ 2 —&f -,
/ 9 These 242 el
;[—% ¥ o VEAE2s
-7 -

HW: p. 608 #1, 3,5,13,17,21,31 and p. 616 # 5, 15, 21 and p. 628 #15, 29
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