Polynomial Functions and Equations Lesson #5:
Factoring Polynomial Expressions - Part One

In this lesson we will focus on factoring polynomial expressions where the
leading coefficient is 1.

Review

Consider the polynomial function f{ix) = x% = x — 6. The function can be expressed in
factored form as f{x) = (x + 2)(x - 3).

a) Fill in the blanks in the illustration below.

The graph of The function The equation
) f()c)=x2 -x-6 x2 -x-6=0
f(x)=x"-x-6 =(x+2)(x-3) | has roots
has zeros =
= =2

has x-intercepts

- $andi and

b) Fill in the blanks in the following statement regarding the function with equation y = f{x).
“ The of the function, the of the graph of the function, and

the of the corresponding equation y = 0, are the numbers.”

Investigating the Integral Zero Theorem

a) The factors of the polynomial, P(x) = x2 +5x - 24 are (x + 8) and (x - 3).
i) State the zeros of the polynomial function. _
¥+ 3

ii) What do you notice about the constant term in the polynomial and the zeros of
the polynomial?

~B+3 aefitrs o He Goshit-(~2¢)

b) The factors of the polynomial, P(x) = x3—2x? - x+2are(x=2),(x=1),and (x + 1).
i) State the zeros of the polynomial function. -
pov Z, { )~

ii) What do you notice about the constant term in the polynomial and the zeros of

the polynomlap M’_‘ o _# %g C04‘S‘/a~'/' ( 2 )
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318 Polynomial Functions and Equations Lesson #5: Factoring Polynomial Expressions - Part One

The examples on the previous page are illustrations of the Integral Zero Theorem which
states that the zeros of an integral polynomial function with a leading coefficient of 1
must be factors of the constant term.

Consider! P(x) = x> = 7x = 6.

* The integral zero theorem tells us that zeros of P(x) must befactors of =6 and so must come
fromthelist £ 1,+2,+3,+6.

* This list contains allpotential zereos of the polynomial.

ClassEx#1 | Consider the polynomial P(x) = x> - 7x - 6.

+
a) List the potential zeros of the polynomial. =y )i' y R ) ts P ‘

b) List the potential factors of the polynomial.
X+ k2 A+3 x+6

xX—|\ 2 x=-3 xX-6

¢) Students were asked to identify one of the actual factors of the polynomial.
Luke used the factor theorem, and Nicole used synthetic division. Their work is shown.

Luke’s Work Using the Factor Theorem

* Try x -1 as a factor.

B(@)= (1)° - #(1) - <742
P(1) = o, therefore x — 1 is wot a factor.

* Try x +1 as a factor.
(1) = (1) -#1)-c=0
P(1) =0, therefore x + L is a factor.
*Uuse x + 1 as a factor in sgw’che’cic
division to find a quadratic quotient

=Nk o -7+ -6

e 1 1z

Since the rtemainder is 0,

(X«H)(;z_ ):L‘_ ‘_é) @ then x+ 1 s a factor.

of the

Complete the factoring polynomial x> — 7x - 6.
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Polynomial Functions and Equations Lesson #5: Factoring Polynomial Expressions - Part One 319

ClassEx-#2 || Consider the polynomial P(x) = x* + 2x — 7x% - 8x + 12.
a) List the potential zeros of the polynomial. * | ’ + Z) p 3 )iq )i' ‘ , * 12
b) Express the polynomial in factored form.
Pey=0" P(z)=0
\ 3 -4 -~
= ) / b2 1 2
3 7Y - E s ¢ U"
3 (8
(x-)(x*+3x*tx—12)
L _—
(x~1 )(X-Z-)(X +Sx +6>
¢) State the zeros of P(x). é( - XX—Z YX + 3X)(+—L)
,2,-3,-2
d) State the roots of the equation Pt o7 - 8x+12=0.
=1 ) 1') -3 )’L
Complete Assignment Questions #1 - #8
Class Ex. #3 P ] r \

Consider the polynomial function P(x) = x> - 3x? = 3x + 1.

a) Find the zeros of P(x), to the nearest hundredth, using a graphing calculator.

b) Use the integral zero in a) and synthetic division to determine 216 exact value of the zeros.
\ -3 -

v Y =i

A B oI

r
(XHXX -’ixJ-l) X = ~{.00
CNE X = 3.%3
;uﬁl Lok X =0-2%

Complete Assignment Questions #9 - #13 ‘ o l _6 ) 9” y X ]
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Factoring Polynomial Expressions - Part Two

In this lesson we extend the factoring of polynomial expressions to examples where the
leading coefficient is not 1.

Investigating the Rational Zero Theorem a _%- I

a) The factors of the polynomial P(x) = 15x - 34x + 16 are (3x —2) and (5x - 8).

b)

i)

ii)

iii)

iv)

State the zeros of the polynomial function. ?-/3 P/s-

What do you notice about the constant term in the polynomial and the constant

terms in the factors?
2¢ & ae tacdorsol 1t C'wv.héa}:

What do you notice about the leading coefficient in the polynomial and the leading

coefficients in the factors?
395 are fatys of fa %
(oef7u.
(

How do the zeros relate to the coefficients in the polynomial?

ot
T

)

The factors of the polynomial P(x) = 10x> + 81x% — 298x + 231 are

(2x -

i)
ii)

iii)

iv)

3),(5x="7),and (x + 11).

State the zeros of the polynomial function.

What do you notice about the constant term in the polynomial and the constant
terms in the factors?

What do you notice about the leading coefficient in the polynomial and the leading
coefficients in the factors?

How do the zeros relate to the coefficients in the polynomial?

The examples above are illustrations of the Rational Zero Theorem which states that

the zeros of an integral polynomial function P(x) are of the form P , where the

numerator p is a factor of the constant term, and the denominator ¢ is a factor of the
leading coefficient.

) p Factor of the constant term
ie. =
q

~ Factor of the leading coefficient
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326 Polynomial Functions and Equations Lesson #6: Factoring Polynomial Expressions - Part Two

Consider the polynomial P(x) = 5x> = 51x2 + 55x - 9.

¢ The factors of the constant term, -9, are: +1, +3, +9.
* The factors of the leading coefficient, 5, are: 1, £5.

_ Factors of the constant term _ +1, +3, +9
Factors of the leading coefficient +1, 5

. P
q

1 3 9
 Potential zeros of P(x) are 1, 3, +9, ig , ig, ig.

ClassEx.#1 || Consider the function P(x) = 5x° = 51x% + 55x - 9 =0.
a) Use the potential zeros above to list the potential binomial factors of P(x) in

the form ax — b, wherea E Nand b € I.

b) Show that x = 1 is a zero of P(x), and hence determine all the zeros of P(x).

P(1) =0 '/5 -1 s -9

(x-1 X 5% - +9
(x-1 Xox— 1 Xx =

¢) Solve the equim;f_—ﬂ#ﬁ;_—f =0.
X=1 » S, 9

Class Ex#2 | Determine all real solutions to the equation 2x°> — x> — x — 3 = 0.
4, +
3 3 -ﬁ =z ,.)_4._
*1.=
? > %, 2

Complete Assignment Questions #1 - #12

Copyright © by Absolute Value Publications. This book is NOT covered by the Cancopy agreement.



