}( V
Name /[W\uf e if(,f Date Class

Reteach

MEM Fundamental Theorem of Algebra

If ris a root of a polynomial function, then (x — r) is a factor of the polynomial, P(x) . So, you
can use the roots to write the simplest form of a polynomial function.

Write the simplest polynomial function with roots -4, -2, and 3.

Step 1 Write the factors of the polynomlal P(x) =
(X +d)x+2)(x-3) =0 == '

Root(a)] -4 -2 3

Step 2 Multiply the first two factors, (x + 4)(x +2) —
(x* +Bx+8)(x - 3) =

Factor | x+4 X+ 2 x -3
(x -a)

Step 3 Multiply (x* + 6x + 8)(x - 3). Then simplify.

X3 —3x?+6x*-18x+8x—-24=0
x*+3x* ~10x -24=0
The function is P(x) = x* + 3x* — 10x — 24 = 0.

Write the simplest polynomial function with the given roots.

1. -5,1,and 2 2.-3,-1,and 0
(x+5)(x—1)(x 2)=0 x(x+3)x+1)=0
(‘x “‘i =5 )x-2)=0 x//i +H %+ @\) =L

s “‘nzgpﬁ Qxﬁ ..%K LD =0 P X T Zx = O
}%/?( ~ K f;{}: f%\ +10 250

3.1, 4 and 5 4 2,38nd6 (O (x-3)(x-¢)
(x=1)%- %\(X ) (A =X 5;)(::{ <
(i 9 Joeos) 1" Gl s 3
K =G x5y °10%% - 2.0 /’JCK) At e
Fory LA S T w ) —
5 2,4, i{jg X(;i\% ;\?ii - 6. -5,0,and 5 ?@;(\K”f %‘(K%:}
(x*~Cx il . &) X/XQMA;Z“?:% =0

o

= ox” f@?ﬁ 6”1 3x 48 P ” ~25x% =0
f(if\ X 2T X -4
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Fundamenial Theorem of Algebra (continued)

To solve x* + x* - 5x* + x - 6 = 0 means to find all the roots
of the equation. A fourth degree equation has 4 roots.

Step1 Identify possible real roots.

66

The factors, p, of -6 are
=1+1, +2, +£3, 46, The
factors, g, of 1 are £1.

Possible roots, R: +1, £2, £3, £8
q

Step2 Graphy=x*+x"-5x*+x-86.

f

B,

,5‘,‘

Step 3 Test 2 as a root using synthetic substitution.
2l 11 -5 1-6

2 6 2 6 / The remainderis 0, so 2 is a root.

13 1 310 (x - 203 +3x%+x+3)=0

Test —3 as a root using synthetic substitution.

-3/ 1 3 1 3
3 0 -3

1 0 1 |0 — - The remainder is 0, so -3 is a root.
(x-2){x+3)(x*+1) =0

Step 4 Find the remaining roots.
x*+1=0
X=x1i

The roots of the equation are 2, -3, j, and —/.

Find the roots of the equation x* - 3x° + 6x> —12x + 8 = 0.
7. Possible roots: £1, £2, +4, +8

Test:  X= | and  X= A

1 - and ;2. are real roots,
<
Solve X~ 7 { to find the remaining roots. e -
Remaining roots: gé and __ 17351 . oot

¥
tructor,
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