Honors Advanced Algebra DATE:

3.7 Quadratic Systems Notes

Target 7A. Solve a system of various functions using technology.

By drawing a second parabola in the Solve It, you created a quadratic system,

Essential Understanding You can solve systems involving quadratic
equations using methods similar to the ones used to solve systems of linear
equations.

The points where the graphs of the equations Intersect represent the solutions
of a system.

Key Concept Solutions of a Linear-Quadratic System

A system of one quadratic eguation and one linear equation can have two solutions,
one solution, or no solution

Two solutions One solution No solution

TN Solving a Linear-Quadratic System by Graphing
y=—x"+ 5r + 6

Multiple Choice Which numbers are y-values of the solutions {}_ .

of the system of equations?
CAD 4only B Gonly CC0 4and6 00 Gand 10

Graph the equations. Find their intersections.

The solutinns appear to be (0, &) and (4, 10].

Check p= - +5x+6 y=x+6
62 —(0) + 5{0) + 6 620+ 6
6= ¢ =06 &
¥ x + By B y=x+6
WL —{*+54+6 102X4+6
10 =10 + 1 =10 v

The p-values of the solutions are & and 10, choice D.




WL DU Solving a Linear-Quadratic System Using Substitution

=-—-x+6
What is the solution of the system of equations? {y =

y=x+3

Think W;'l*?
Substitute x + 3 for y in 2
the quadratic equation /x+3=-x —ix:t:6
Write in standard form. P x2+2x_3=0
Factor. Solve for x, (x=1)x+3)=0

" x=1lorx=-3

b
2ol  x=1oy=1+43=4

X==3 2 y==3+3=0
The solutions are (1, 4) and (=3, 0).

You can solve gquadratic-gquadratic systems using the same methods you used for
linear-quadratic systems,

1 CL Y Solving a Quadratic System of Equations

. y=-2-x+12
?
What is the solution of the system? {y AT SR R

Method 1 Use substitution.

Substitute y = —x* — x + 12 fory in the second equation. Solve for,

2

“x* — x +#12=x + Tx + 12 Substitute for y.

20 — Be =10 Write in standard form,
-2qx + 4) =10 Factar.
x=0orx = -4 Salve for x,

Substitute each value of xinto either equation. Solve for y.
y=x24+7x+12 y=x2 4 Tx 4+ 12
y= ()% + 7(0) + 12 y=(-4P+7(-4) + 12
y=0+0+12=12 y=16—-28+12=0
The solutions are (0, 12) and ( -4, 0).

Method 2 Graph the equations.

. Pt Plotz Pl
Use a graphing calculator, Y1 sy i-e12

Define functions Yy and Y. m mXiTA 120

0=

The solutions are (—4,0) and (0, 12}



1 CU Ry Solving a Quadratic System of Inequalities

< —x* - 9x —
What s the solution of the system of inequalities? {y Vo 2

y>x.2—2
[ Y ' AT S, 7
T M. LT sy T
. ||/ Graphthefirst | | 4 Ng| " Graph the second
. 4 inequality, b BNV S inequality.
Zamum j Y-
BEEEE S — ‘
—t ! e Identify where the
11 — T i ~—7—T~ graphs overlap.
P | o | [ 1X HEEL DL A
= TN IS WA —1ag-6 07 4 8
PEREEED . |

The solution of this system is the region where the graphs overlap. The region contains
no boundary points,

Problem 5 (we did it in class)

<x*+5
What is the solution of the system of inequalities? { y=x )
y > 2x°—4

*Unsaved —

W

The solution of this system is again the region where the graphs
overlap. The region contains no boundary points; i.e., any point
directly on the parabola is not a solution of the system of inequalities.
It’s also important to note that our window could have been adjusted
to see two intersection points, which are (-3, 14) and (3, 14). Do you

think this is important? If so, why? Are these points part of the solution
set? Why or why not?



