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5.5 Theorems About Roots of Polynomials
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Rational Root

Any polynomial function with integer coefficients of the form
P(x) = apx™ + a1 X" + @p_3x™ 2 + -+ a2x% + ayx + ay, ...
has a limited number of possible roots of P(x) =0
Integer roots must be factors of constant terms. Rational roots must have
factor of the leading coefficient.

All possible rational roots occur in the form of an organized list:
+ _Fa C-’-cfs GF ('On.S"rGL l'\-+
4 * Tactors of lad coeft.

reduced form p/q where p is an integer factor of the constant and q is an integer

Theorem
Ex 1. What are the rational roots of 2x3 —x? — 27x+36 =0
F :
actors of constant: 3lo — 4 | +2,5:4 ‘,:la,‘—ol 208 30
Factors of coefficient: — x| ' a5
Possible factors E1i£3, 23 4,3 19,518, T "—'31/ i“'
—-3/.; :th
1. Make list of poss:ble rational roots
U sing -I-he 2. Find one root by using synthetic division
ROﬂOﬂ Cll ROO'I'S 3. Continue finding roots and dividing until you have a second degree
lynomial
Theorem PO . _ N
4. Use any method for solving quadratics to find the remaining roots
Ex 2.What are the rational roots of Ex 3.What are the rational roots of
2x3+x2—-T7x-6=0 4x3+x2—-7x—16=0
P 1,2,3:0 P>, 24,8 ,1b
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Con jugate If P(x) is a polynomial with rational coefficients, then the irrational roots of
Th P(x) = 0 occur in conjugate pairs. That is, when (a + vb) is a root, then (a — vb)
corem Is also a root. Also, if a + bi is a zero of a function, then a — bi is also a zero.
Ex 4.A cubic polynomial has real Ex 5.If a quantic polynomial has real
coefficients. If two of the roots are x = 4 | coefficients, and three of the zeros
. and x = /5, what is the other root? arex =2i,x=-3+V5andx =1,
U SINg the name the other zeros.
Conjugate %= -5 , &
Theorem X=-dL , -3-\§

Ex 6.Find a cubic po!ynomial equation with roots at —2i and —5.
Xz - av X=aL X=-9
(x+a V)(x-31) (x +3)
(x>-ax& +a,z<ﬁl7-)(><+ 5)
-hs ( X 2‘+4\(

| X2«5%2149x 120

Ex 7.Find a polynomial function with a root at 4 + V5

X=44{s X=4-V5

(x4 - B X x-41(5)
X - oK tx sl A% +4(2 -5

(> xe1)]

Ex 8.Find a polynomial function with roots at —5 — 7i and 2 — /11
X= -5~V % =-5171 X:c;-m X:Q‘k(\—‘ -

B}-}S*"“ (x+ 5"“11&('&-\@)(5('&-“3
(X % 5 x - XY OX fas"s‘:“/“%ﬁ%{:‘if\lfﬁ(xz-ax -)W-Dy t4 +9K/»fﬁ<.;{“

(x410%+74) (x 2 gy =)

- x> TXE10X7 -0 ~IOX M - 29 - 518
Y1s x> +27% - 2Lbx -S18
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