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Questions on Lesson 6.1?
No quiz today, but work on finding the
average rate of change for the following

function, given the interval below.
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The Great Polynomial

Divide

pg.433-434 in your book

The previous function-building lessons showed how the factors of a polynomial determine
its key characteristics. From the factors, you can determine the type and location of a
polynomial’s zeros. Algebraic reasoning often allows you to reverse processes and work

backwards. Specifically in this problem, you will determine the factors from
one or more zeros of a polynomial from a graph.

Recall the

: _ habit of wind
1. Analyze the graph of the function hix) = x" + x* + 3x + 3.
y grep ¥ comparing polynowials to real
M nuwbers. What does it mean to
8 htg be a factor of a real

nuwmber?
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a. Describe the number and types of zeros of h(x).

3-2_2\-05 g \rm\:ﬁ 2erd at X= -

eYpL
b. Write the factor of h(x) tliiaat m& tvc‘ﬁhier} m?= —$1
(X+1)

c. What does it mean to be a factor of Alx) = x* + x* + 3x + 37

when we airvide h(X) by X+1 we ger a
revnainder of

d. How can you write any zero, r, cQa'functiun as a factor?

X= )
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pg.437 in your book.

The Fundamental Theorem of Algebra states that every polynomial equation of degree n
must have n roots. This means that every polynomial can be written as the product of n
factors of the form Lw-. For example, 2x2 — 3x — 9 = (2x + 3)(x — 3).

You know that a factor o} Ln integer divides into that integer with a remainder of zero. This
process can also help determine other factors. For example, knowing 5 is a factor of 115,
you can determine that 23 is also a factor since 1;5 23. In the same manner, factors of
polynomials also divide into a polynomial without a remainder. Recall thata + b is &,

b
where b # 0.

Notice in

T’nlynomial long division is an the dividend of the
algorithm for dividing one polynomial polywowial exawple, there is a
by another of equal or lesser degree. gap in the degrees of the
The process is similar to integer Ters; every pouter wust have o

placeholder. The polynowial

long division.
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=3 Integer Long Division Polynomial Long Division Description
== 4027 =12 B —12x — 7) + 2x + 3)
S or
B —12x - 7
E3 4027 T Iy +3 -
12 nHY o 3
= B} 335 ax °W%_=0O* @, @ |A Rewrite the dividend so that each
12 [ 4027 f\ - bx+ power is represented. Insert Ox2.
E3 s 2 +j% 0*"3 12x-7 g Divide 8 — 4.
== oz ..@,12# _ 12@ C. Multiply 4x%(2x + 3), and then
67 'b \"L (12 — 1&1(} subtract.
== _ 60 ra\* D. Bring d-:)ﬁmax;mx
@ Remainder —6x + 9) |E. Divide _2J( = —6X.
&3 Remainder 16> | F. Multiply —6x(2x + 3), and then
subtract.
3 . Bring down —7.
it BX _
= H. Dn.-'l(:rloaﬁ =3
|, Multiply 3{2x + 3), and then
= subtract.
4027 B —12x— 7 _
5~ =335 R7 T L_qu,_{i;wrrte
4x* —8xrT 3 R-16 X+?) 7.5(‘3
& 3 4027 = (12)(335) + 7 |8 —12x—7 = Check
(2x + 3)(4x2 — 6x + 3) — 16
E3
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To determine ancther
factor of  +x* + % +3
in. Problem I, you completed a
table, divided owhput values, and.
then determined the algebraic
expression of the resutt,
Polynowsial Long Division is a
wiore efficient way
to caleulate,

1. Analyze the worked example that shows integer
long division and polynomial long division.
a. In what ways are the integer and polynomial long

division algorithms similar?

b. Is 2x + 3 afactor of flx) = 8x* — 12x — 77

Explain your reasoning.
had. @ verman nder -

ND , we 4
2. Determine the quotient for each. Show all ofgourwork.

R fﬁ\

1 7. /— +\q

ﬂ45 0x® + 7x % b. x — 4bf + 22— 5x + 16

EIN e T

;]_)_(_ _@_X_—z:\oﬁ - x’"?—-"’X)J,

+lp

oM x |
9% 1 . (%—7&)

- .
LA r IR
0
m [ Areer : y2+oxH@ 1—%_%—\
+Bx+2

d. (9% + 3% + 4¢ + Tx + 2)

%é

c. [dx*+5x"—Tx+9) +(2x - 3

a2+ W

&K—%W *Ox”+‘m x+9
f.vx" It
(&X iVl

[ -y +1
. (V(xfam

~—

Oct 9-8:14 AM



6.2 The Great Polynomial Divide - B7.notebook November 19, 2015

pg.441 in your book.

6. Calculate the quotient using long division. Then write the
dividend as the product of the divisor and the quotient
plus the remainder.

Dont 'Furgd
every power in the dividend

wust have a placeholder.
a. flx) = x2 — 1
90 =x— 1,
Calculate ﬁ
b. flx) =x% -1
glx) = x — f1
Calculate ﬂ
glx)
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pg.443 in your book.

Although dividing polynomials through long division is analogous to integer long division, it
can still be inefficient and time consuming. Synthetic division is a shortcut method for
dividing a polynomial by a linear factor of the form (x — r). This method requires fewer
calculations and less writing by representing the polynomial and the linear factor as a set of
numeric values. After the values are processed, you can then use the numeric outputs to
construct the quotient and the remainder.

pg.444 in your book.

To use synthetic division to divide a polynomial ax® + bx + ¢ by a linear factor x — r, follow

this pattern.
Coefficients of dividend
i A ™y
r a b c
Coefficient Remainder
of quotient
= =

= You can use synthetic division in place of the standard long division algorithm
3 o determine the quotient for (2x2 — 8x — 9) + (x — 3).

=3

Long Division Synthetic Division
=3

r=3
== 2x+3
Xx— 32 —3x—0 3 2 3 -9
= 2¢ — 6x
3 -9 g JE SO
g:g 3x— 9 .@-’CF @:3?
0 *6@% *6@%

E 2 3 _Q
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E {EXE_M_Q']T[X—3]=EX+3
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pg.445-6 in your book.

2. Two examples of synthetic division are provided. Perform the steps outlined for
each problem:

i. Write the dividend.
ii. Write the divisor.
iii. Write the quotient.

iv. Write the dividend as the product of the divisor and the quotient plus the remainder.

a. 2 1 0 -4 -3 6

iv.

3. Calculate each quotient using synthetic division. Then write the dividend as the product
of the divisor and the quotient plus the remainder.

a. gx)=x%+1
Hx) =x + 1
glx)
Calculate TR

Nov 19-8:32 AM
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1. The given table of values represents the function f(x) = x® + 9x® + 14x — 24.

X

-2

-1

0

2

fix)

—-24

—30

—24

48

a. Determine one of the factors of f{(x) without using a calculator. Explain your reasoning.

b. Completely factor f(x) without using a calculator.

¢. Determine all of the zeros of fx) without using a calculator.

2. Determine whether 2x — 4 is a factor of m(x) = 2x* — 8x* + 4.

Nov 19-8:35 AM
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not in your book.

3. The Polynomial Pool Company offers 10 different pool designs numbered 1 through 10. Each pool is
in the shape of a rectangular prism. The volume of water in Pool Design x, can be determined using

the function Vix) = £(x) - wix) - dx) = 2x® + 18x* + 46x + 30, where £(x), w(x), and dix) represent the
length, width, and depth of the pool in feet.

a. Determine the expressions for the functions wix) and dix) if £(x) = 2x + 2 and the width of each
pool is greater than the depth. Do not use a calculator.

b. Determine the length, width, and depth of Pool Design 9.

4. Determine whether 3x + 3 is a factor of p(x) = 3x* + 3x® — &x® — 6x.

Nov 19-8:37 AM
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omework
Finish Lesson 6.2
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