-1 and 2 are solutions of this equation. The other two solutions are
imaginary. Use division to help you find the other two solutions.

Xr=x3+2x2—-4x-8=0

Do synthetic clvisson W/ one of +he 220s:

= - 2z -4 =5
3

—| Z_L{
\ -2 ' -8 O

<= ToaxEadx—§

DI\JIDE THS RESULT BY the othor 3ero

2] -2 4 —¢

-~ O &

C \ S 4 o
7 X T +Y x“+i=0 [T
£ind JHne gems}\[— \[‘ X +ZL

of +his

Remainder Theorem

If a polynomial P(x) of degree n = 1 is divided by (x — a), where a is a
constant, then the remainder is P(a).

Find the remainder to this quotient: 2x3 +x2 = T7x—10
x—=2

2(2)” + (DD 20 — L -F 9 ]

This Theorem states: the remainder when dividing two polynomials
can be found by substituting the zero of the divisor into the dividend.

Use this division problem

—5x2 +8x—11 =y2 -8y +32-— 1'0:
x + 3 X+5
What is the remainder? -107

What is the zero of the divisor? -3

Evaluate the dividend using the zero of the divisor.
(-3)° - 5(-3)? + 8(-3) - 11 = -107

What do you notice?

When you evaluate the dividend using the zero of the divisor you get the same
value as the remainder when you divided!

What is the remainder of this quotient?

S5x2 +8x— 11
x+3

5(-3)2 +8(=3)— 11 =10

Or, you could just do the division to find the remainder.



Is x + 2 a factor of 2x° + 5x2 +x— 6

Only if the remainder is zero!

Use Division Use the Remainder Theorem
2y 2 s |~ &
205 2 () +5(-0" + ()~

2 | - :@

The remainder is -4

The remainder theorem can be used to "check" to see if your
answer when doing some polynomial division problems is reasonable.

Is this answer reasonable?

=3x2-x+6 R=28

3x3 —7x2 +8x—4
x—-2

32P-7QR+8(2)-4=2 &

Since the Remainder Theorem gives the same remainder as my division
this answer is reasonable.

You can only "check" this way if the divisor is linear with a leading coefficient of 1

Is X+3 a factor of x3 - 2x2 +10x - 21?

Use Division Use the Remainder Theorem
—5} | -2 1o -2)

(3 -2l +1063)=)
-2 15 -715

| -5 zs‘Qg =L

The remainder is -96

Is the given answer reasonable?

23 +x?—4x+7

= |- 2x2-5x-19 R =50

x—3
use the Remoawnde— [ heoren ©

~2(3) - s(n Y s - i

._gO

Since the Remainder Theorem gives a different remainder as my division
this answer is NOT reasonable. | must have made a mistake.



Find all Complex solutions by Factoring.
96a* —224a° —40a’ =0
* Solve by factoring Qa’ ( (2 o= — qu - S)

2o =S

¢ Solve by graphing L —so - \z(,\
+&&

ng (éq+|>(zq—g)

G= O, %

Sec 6-4:  Solving Polynomial Equations

Find all Complex solutions by Factoring.

3" +6x°-9x°=0
BXB(XL{ 4+ 2%° ~%> =0

T~
-3
t2 — | N > 2
X+3 al
N G
BXS(XEL%)&&-
= EXZ(KRB)(XW:D
2 X" +3=0
o

X=0,%), +iG|



