CHAT Pre-Calculus
Section 8.5

Applications of Matrices and Determinants

Cramer’s Rule

If a system of n linear equation in n variables has a
coefficient matrix A with a nonzero determinant |A|, the
solution of the system is

A A Al

1—‘A, X2=—,..., Xn=—

where the ith column of A; is the column of constants in the
system of equations. If the determinant of the coefficient
matrix is zero, the system has either no solution or infinitely
many solutions.

a, X+ =C
Example: Look at X+Dy =6
Coefficient
Matrix D Dy Dy
a b a b ¢, b Qq G
a, b, a, b, C, b, d, G,
D D
X=X, y= Y
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Example: Solve { using Cramer’s Rule.

7 -3
-3 -2 -14-9 23
2 -3 T_4_(<15) 11
5 —2
2 7
5 -3 -6-35 -41
Y2 37 11 T 1
5 —2
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([ 2X+Yy+17=6
Example: Solve the system {—X—y+3z=1

| y—2z=-3
6 1 1
1 -1 3
X=—3 1 —2=(12—9+1)—(3+18—2)=4—19=—15_
2 1 1 (4+0-1)-(0+6+2) 3-8 -5
-1 -1 3
0 1 =2
2 6 1
-1 1 3
= 0 -3 —2=(—4+O+3)—(O—18+12)=—1+6= 5 _ 1
-5 -5 -5 =5
2 1 6
-1 -1 1
L 0 1 —3=(6+O—6)—(0+2+3)=0—5=—5=1
-5 -5 -5 =5

The solution is (3, -1, 1).
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Area of a Triangle

The area of a triangle with vertices (i, y1), (X2, ¥»), and
(X3, Ya) Is

X Y1 1

1
Area = * 5 Xo Y, 1
X3 Y3 1

where the symbol + indicates that the appropriate sign
should be chosen to yield a positive area.

Example: Find the area of a triangle whose vertices are
(-3, 1), (2, 4), and (5, - 3).

Area=i%2 4 1=i%(—13—31)=i%(—44)=22
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Example: Find a value of x such that the triangle with the
vertices (-4, 2), (0, 2) and (-2, y) has an area of 4
sguare units.

—4
4=+ 0
2
-2 y
-4 2 1
+8=0 2 1
-2 vy 1

+8=(-8-4)—-(-4-4y)
+8=-12+4+4y
+8+8=14y
818
y=—-—"

One point is (-2, 4) and another is (-2, 0).
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Test for Collinear Points

Three points (X4, Y1), (X2, ¥2), and (X3, y3) are collinear (lie on
the same line) if and only if

X Y1 1
X3 Y3 1

Example: Determine whether the points (- 2, 4), (0, 3), and
(8, - 1) are collinear.

~2 4
0 3 1=(-6+32)—(24+2)=26-26=0
8§ -1 1

Because the determinant = 0O, the points are collinear.
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Example: Determine whether the points (3,2), (1, -2), and
(5, - 1) are collinear.

3 2 1

1 -2 1=(-6+10-1)-(-10-3+2)=3+11=14
5 -1 1

The points are not collinear.

Two-Point Form of the Equation of a Line

An equation of the line passing through the distinct points
(X1, Y1), (X2, Y2) IS given by

X y 1
X Yy 1=0
X, Yo 1
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Example: Find the equation of the line through the points
(-2,9) and (3,-1).

X

3

y 1

-2 9 1=0

-1 1

(OX+3y+2)—(27—-x-2y)=0
10x+5y—-25=0
5y =-10x+ 25
y=-2X+5

Example: Find the equation of the line through the points
(0,3)and (1, - 5).

X
0
1

y 1
3 1=0
-5 1

(3x+Yy)—(83=-5x)=0
8Xx+y—-3=0
y=-8x+3



