Solving Quadratic Systems
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Many quadratic systems can be solved by the same methods that are used to solve linear
systems. The methods of SUBSTITUTION and ADDITION as they apply to the solution of =
quadratic systems are shown in this lesson. When solving a quadratic system, it is usually more
convenient to use one method, SUBSTITUTION OR ADDITION, then it isto use the other. If one
of the equations is linear, the SUBSTITUTION method is often used. Before finding the solution
to a system, think about the graphs of the equations in order to determine the maximum
number of solutions. '

EXAMPLE 1 Identify the and solve the system 3x+y=6
. _ ) Xz =dx+ y '

The system contains the equations of a line and a parabola. The maximum numbers of
intersections is two, so there are at most two solutions. :

R I S
3x+y =6 1l .
y=-3x+6_ solve the linear equation fory —k\
X= 4x +y ; _ - \\ \\ [‘ e
x*=4x+(-3x+6)  Substitute -3x + 6 for y in the quadratic equation i
X-x6=0 solve by factoring ‘ 0 G )-{1‘4 f,
=-2 orx=3 : '
Substltute into the linear equation to find the correspondmg values ofy
iy -=-dx+6 - Y _-3x+b i;-’-?..‘-: ;s el R i g e W T
iz IO Y = _3(‘2) % 5 TR = _3( 3} +6 g 'f'."":‘.',,.___..k.l',... L e N e s ..;..-,.‘:r-..:%.-.._._--.;__‘- e
Y=12 _ : y =3 Plug (-2,12) and (3,-3) in both original equations

verify the solutions both work!
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A system of one quadratlc equation and one linear equat:on can. have two solutions, one

solution, or no solutions. .

ExampI‘e: two solutions y = +2x +3
Y=2x+1

Example: one solution y= K+2x+ 5
Y=6 .

Exam‘ple:'. no solution y= -x2+2lx+ 5
V=—>x+9




Solving a Quadratic System of Equuﬁbns'

o =2~ x4 12
What isthe solation of thevystem T o=y - ¥

; _ =+ 7x + 12

;Methud 1 Use substitution.

Substitute y = —x2 — x + 12 for y in the second equation. Solve for x.
~x2—x+12=x2+7x+12 Substitute for y.

-2x% - 8x=0 Write in standard form,
—2x(x+4)=0 Factor.
x=0orx=-4 Solve for x.

Substitute each value of x into either equation. Solve fory.

p=x2+7x+12 y=x*+7x+12
y=0PF+700) +12 y= (=42 +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.

Use a graphing calculator. Define functions Y4 and Y.

The solutions are (—4, 0) and (0, 12).
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Solve each system by Hiapihing. Check your answers,

§ {y=~x2+2x+1 " {y=x2—zx+1

y=x2—x+3
y=2x+1 Tly=2x+1 '

3 y=-2x+5

y=-x*-2x-2

B Yy mem s

" {y=2x2+3x+1 y=-x2-3x+2
) “ly=x+6

Solve each system by substitution, Check your answers.

7?=ﬂ+u+1 s?m—ﬂ+u+w {

y=-2x+1

=12+ x~1

¥
i y=-x-1
Y

y=x+1 y=x+4

-x2-5x—1
y=x+2

. y=-x2-3x-2
ly=x2+3x+2
1% {y=—x2~x—-3 {y=—3x2—x+2 {y=x2+2x+l
“ly=2x2-2x-3 ly=xt+2x+1 “ly=xt2x-1

=9y? _ge_
10-{3} 2x2—3x—1

=12 — 3y —
T 11.{y x2-3x—-20

y=—x-5
Solve each system. CL\OSEJ:W‘&LC&‘.L%

=x+5x+1 =x%-2x-
13‘{1/ x2 5x - {y x 22x 1
y=x*+2x+1 Y= =Rt ]

12

19. Apply Mathematics (1)(A) A manufacturer is making cardboard boxes by cutting
out four equal squares from the corners of a rectangular piece of cardboard and
then folding the remaining part into a box. The length of the cardboard piece is
1in. longer than its width. The manufacturer can cut out either 3 X 3 in. squares,
or 4 X 4 in. squares. Find the dimensions of the cardboard for which the volume
of the boxes produced by both rethods will be the same.
e e -l 20 Justify Mathematical Arguraents (14G). Gan youssolve fhe systemofequations  fy= 24 gy}
’ shown by graphing? Justify your answer. Can you solve this system using another { -
method? If so, solve the system and explain why you chose that method.

Solve each system by substitution,

; 1
t+y=3 y=2x=x+5 y—3x%=1+3x
21, 2 A
{v=x2—8x—9 - {y s {.v 1

+1=x24+5x+3 +§ =x
L [x+y—-2=0
24.

{x2+y—3=0

y=x-4

{xa—y=x+4 {2'y=y-x2+1
25, .
x~1=y+3 y=x*-5x—2

27. Evaluate Reasonableness (1)(B) Your friend wants tosolve the system y =5
and y = x. She concludes that the solution is (0, 0), because 0 = 0%, What would
you tell your friend about her solution?

28. Create Representations to Communicate Mathematical Ideas {1)(E) A circle
with radius of 5 and center at (0, 0) and a line with slope —1 and y-intercept 7 are
graphed on a coordinate plane. What are the solutions to the system of equations?

ST R g o,
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Quadratic-Quadratic systems of equations

Short Answer

9

b

_{y=x2+3x—7 :

eh

What is the solution of the quadratic system of equations?

y=x-2x+4

y=-x'-2x+4

y=x2+3x+2

y=x:'+5x—4

y=x2+ 18x+ 35

y=-x+2x+5

y=x’+16x+32

y=-x"+2

Solve the system algebraically.

- ,'xi_l:];;.-_-:z-;‘- 7 R o A e e

Use graphing to find the solutions to the system of equations. Then solve the system algebraically. Be
sure to show work for finding the vertex!!

y=-x-2x+3

x-y=1
Solve each quadratic equation by any method.
X -12x+32=0
49x*-25=10

X -8+ 16 = 16
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