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Example 5 Zeros of a Polynomial Function

Use the graph to state the number of real
zeros of the function.

The real zeros occur atx = —2, 1, and 4, so
there are three real zeros.




Step 2 Estimate the locations of the extrema.

ﬁ:m{m_:mmﬂim—uHlm...m..u-‘m. Em.:w_,_m.m:_.-a,_..:_n_iﬂvnm:ﬁ
indicating a maximum near x n@

The value of fix) at x = 1is less than the surrounding points indicating
a minimum mear x = 1.

You can use a graphing caiculator to find the extrema of a function and
confirm your estimates.

g Go Online You can compleie an Extra Example online,

0
\)
ar.
y = 21
\) ___ L
R R .

Use a table gupl\ﬂg] %)+ x* — Bx —EEEM the
¥-coordinates at which the relative maxima and relative

minima occur.
Step 1 Make a table of values and graph the function.

Example 2 |dentify Extrema
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Simrili%—\ A_\ 3’ m Mi;ﬂEercises

30. 5xy(2x — y) + 6y%(x2 + 6) 31. 3ab(4a — 5b) + 4b%(2a? + 1)
1
/= 5xp(2x) + 5xp(=y) + 62 (x) +6p2(6) | = Bable) + 2abl-5b) U5 (1) « 4V
s v £ 1)1 ]C;L
¥ =10x% - 507 + 6x%y% + 36)° = ab_1salb + 8db + 4
12a%b - 8a’b? +15ab* + 4b>
.}7\(%) % §> 12a°b + 8a°b* — 5ab* + 4b*
SRVIPY c%(- L (16) 12a°b +§a2sz 15ab* + 4b* k/ %—(6)
. - > 12a%b +84°h* = 15ab>~ 4b° L
32. 702(8g + 12h — 16gh?) 33. 1nCItf;s.r-ﬁ £ 9,:; + 18np%)

3 . 3,
?18*38\/\"‘48‘/’ = :QYI#-—- \f\)o—\ré\nqiobl



@3: & 2R v 2a b \ﬂ

Simplify. Mixed Exercises
—\ ]
8. @ =h@+h) A 35. (MD-72n +4)
\ a3 3
g o (@ (D?Y‘*”) "7@3“‘*“) 2n° = 14n° +14n> = 28
= &= N :QYlquﬂ‘L@-—QS 2n° = 14n°— 4n* — 28

e p——

Caﬂ-b)}:agggéb +30b - B 3
(Un)- B(Hw)l(B) +3(Un) (5)1— (5)

- ‘ B 3_ 2 v
36, (2x — zy:,a];éqn QL{oan3o<sv\ VS5

X 8x? :I_-_%_{l_xzy — 24xy2 - 8y3
8x° — 14x°y + 24xy” — 8y°

L8 = 24xy + 24x)7 - 8y
8x° +24x%y — 24xy” + 8y

|, 2’ =140’ +4n* 28
21n° — 4n’ + 4n* —28

37. (4n — 5)° .
(un-5)Un- 5)(\4\/\—-’5)
= (yn-5) Ub\/\q— 20n —20N+ 25)
= (yn-5)(1grt - oM 22)
= 6 ‘{V\E—- \60\(\7'-\-\00\/\—— 80Y§L+’loc>v1—\15
= 6M\r\l-2uowl+3om—-\?5




Simplify. Mixed Exercises

38. (3z5)2)° s B 39. 1{16x — 12y) + 3(9x + 3y)

= (32)2.. P(22)(2) + 3(32)2) ~@) 1 | 1 I

= 27’23#56{2’2_1_ 36Z - S =?(16x)+7(—12y)+?(9x)+?(3y)
=4x—-3y+3x+y
=(4x +3x)+(-3y +y)
="Ix — 2y

2723 - 5422 - 3628 -

2723 = 5422 + 362 +8
723 — 5472 + 362 — 8
2723 + 5422 + 36z +8
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Simplify using synthetic divisinn X 7 -6 Examples 4 and 5
oy @D

1. 3v2 —T7v—10)v — 4)' o 12. (3t +q4r3 — 32t — 5t — 20)(t @—1

© .
(3\@_7\)’—\0) <3 (%f@é” _\ @b 4 -3 -5 -720
@01 f_% e 2 32 05 _\zo
_ o - 0
J} |2 2.0 @ﬁs ‘%} ‘< [F

X ,
o 5 1 BEose-s!
Iv=9 ¥ 10

Y

—4
3\?%5—&———\\% le 3t3—812+5
WS 5-7 313+ 82 -5

e+ 10 353+ 8245
10 M/t3—8t2—5
/



Simplify using synthetic division.

1 2

Y-29+4 - Ty -
)% v+4+
Y +2y+4-
y2+2y+4+

Examples 4 and 5

1a 2 —x>—18x+32-2
W= =

RS SRS e T

%2—\%’% 2 23{2)::,_ x2+%x—;— 2x2§6
221+—-57:9(—?2—+ zi:ié x2+% - g + 233;}
xz_%x_§+ 2x2§6



Simplify using synthetic division. Examples 4 and 5

15. (4p> — p* + 2p) + (3p — 1) 16. (3c* + 6¢3 — 2¢c + 4)(c + 2
C///‘; C‘"/..:.»
3c _2+%
4,1 .19 19
3P T9PT 2T T 27G3p - 1)
3¢° —2—
424 L, 19,19
3P 9P T 27 T 2IGBp - 1) NE
4. 2.1 +19 19 C o
38 T gF 273p - 1)
33 -2+ S
4 2+L +19 19 C +2
3P TP T T T Bp - 1)
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Given a pglynomial and one of its factors, find the remaining factors of the pnlynﬂmial:
23( @ 3x + 2lx + 2)<
2 N
~2 @ ¢ =3 5
A
| =g | \ o

(i zx—\\XZH) V@c/+2)(x— ﬁ_)z
- Lx - \)(9( ) 2+1) (x+2)(x+ﬁ_)2
B . x+2)x—1)(x+1)
= () (Ax7) x+2)(x-2)(x—1)

L @ @ Example 3




Example 3

anma-polynemialand-pne of its factors, find the remaining factors of the pnlynnmial:
24.x% + 23 — 8x — 16: x|+ 2)

%‘4
-—2® 2 o -8 -6
P it W
gdg \ o o 9 \ o
(7(:3@8) (7—‘*7- ) ¢ (x +2)(x —2)(x§ +2x —4)
d < (x +2)(x —2)(x* —2x + 4)
- (x\“)l )z Jr?,?('\—q)(%*’l) B DDt 2+ 4)

= (A ) A AAW) T+ 2)(x —2)(x2 + 2x + 4)

e S




Example 3
Given a polynomial and one of its factors, find the remaining factors of the polynomial.

25. x3 — x2 — 10x — 8: x + 2

(x+2)(x+4)(x+1
(x+2)(x—4)(x—1
(x—2)(x+4)(x—1
(x+2)(x+4)(x—-1

N N N N’



Example 3
Given a polynomial and one of its factors, find the remaining factors of the polynomial.

UIES (x =3)x + 1)’
2) (x = 3)(x + 1)°
(x — 1)(x +3)?

E@Ex (x+3)(x — 1)
X




Example 3

Given a pnlynumlal and one of its factors, find the remaining factnrs of the polynomial.
27\ 23 + 17x% + 23x — %

D 2
\? I'f 729 =ML
v < D
\q {1
%:\ (%’_ \O
- - — =¥ A7)
K@ —) 2 n=F—> = ‘X— (2)6—HC\’)(—\-L“)
0 —> (W - \(%*6)(””)

(x — D(x +6)(2x —7)
(x—1)(x—-6)2x +7)
(x—1)x —-6)2x —7)
x—1)(x+6)2x +7)




Example 3
Given a polynomial and one of its factors, find the remaining factors of the polynomial.
28. 2> + 7x> — 53x — 28;x — 4

s
//b'

_—

(x —4d)(x +7)(2x — 1
x—4x—-7)2x +1
(x—4)(x+7)(2x —1
(x—4)(x+7)(2x + 1

N N N N’



th & N Example 3

Given a polynomial and one of its factors, find the remaining factors of the pnlynﬂmial:

205+ 253 + 252 — 2x — 3 — 1 _.\ @,,3 5 >
L/ =] -\ -1

A\
)
Az -\ @ | 92 3 |0

\ 3 2825 B T A= D + D(x2 +2x +3)

’—r/g/—-‘; 3 \ G C><(x —D(x — j_)(x2 +2x +3)
(x — D(x + D(x? —2x +3)
(%zdr 37(1+57( —\—3>(’)(—-\\ (X—:-)(X‘|‘l)(x2+2x—3)




Example 3
Given a polynomial and one of its factors, find the remaining factors of the polynomial.
30. x3+2)f'2—x—2;x+2

(x—7)(x+1)3x+1
(x—7(x+1)3x—1
x—T7)x—-1)3x—1
(x—7)x—-1)(3x +1

N N N N’

A\t S a9\ & X
Mode @@ \ Mewwn @({) E)[/ Q



Factor completely If the polynomial is not factorable, write prime.

1.

.

8c27d° Qpzolc |5
= (QC,@_?go\) e + 6cd 49d)

b)l(a)’+a(b)+(b)*1a +b)(a)’ - a(b) +(b)]

5
P
2

5 =L
8 21.6
.a”—ab” g ¢
a*(a®~b°) 1( o)
[ 2 (b3 2] O\ a.—
A as) C IR
a’[(a)’ = (b)’1l(a)* +()’]
a*(a -
a*(a -

b)(a* +ab+w2—ab+b2)

’){:5
Y - Examples 1-3

Yol

3
2 64t 1y

= (@'1?(»-\- %7)

) )

—x (H?C x Y )(162’. ~0Y+ N ) x(4x y)(16x + 4xy +y2)
)( )

) )

(N

2
2




Factor completely. If the polynomial is not factorable, write prime. Examples 1-3

3. 18x@+@ y6 3\1@

the polynomial 18x° + 5% is prime.

3 3

6. w>—2y

bWw Y=y
Wz M

the polynomial w> — 237 is prime.

—




Factor completely. If the polynomial is not factorable, write prime. Examples 1-3

7. gx®—3hx*— 6fy* — gy* + 6fx° + 3hy?
::(%’Z’Z_— Khl/zdréj?;(") e (-' éﬁﬂl—gﬂlﬂ—’ﬂ\l\//l)
I %t_slfwéﬁ)—j?(% +6f—-3\f‘)

= (;52—37)( q - th~ 6P )
(x +y)(x+y)(6f+g—3h]
= (x+9)(r-Y)(g -2 6f (x+y)(x—y)(6f— g - 3h.

ol (Ax+y)x—y)6f+g—3h,
(x—y)(x=y)(6f+g—3h,




Factor completely. If the polynomial is not factorable, write prime. Examples 1-3

8. 12ax?—20cy? — 18bx% — 10ay? + 15by* + 24cx?

= 5
(}___Z_ax2 = 1=_8_bx2 +£cx2) cx (—__1=Qay2 -L__l_ébyz ;%Ocyz )
=6x*(2a=3b +4c)= (20 =3b +4e
= (6x” = 5%)(2a = 3b +4c)

2




Factor completely. If the polynomial is not factorable, write prime. Examples 1-3

9. ax?—16a°x + 64a° — b>x* + 16bx — 64b°
2 ¢ s
(O&%;K -16(13;z +6qay)+ ( —10?76?—\'1{7\07‘ - oUb )
i 1
- 0\3(%?—16% +6U) — b (= - \61-;—6‘4)

_ (0*8) (- 1bx+ 6u)

—

a a N
I
QT‘, SR

(a” +b*)(x - 8)
a +ab—b2)(x 8]2
(a?—ab + b?)(x —8)?
(a®+ab +b?)(x —8)°

- (o= b ) +0bs E)(?{ = 8)2

\

i



Factor completely. If the polynomial is not factorable, write prime. Examples 1-3

10. 8x>—25y° +80x*— x4 + 200x> — 10x)°

= (8x%+80x* +200x%) + (—x%* - 10xy° - 25)°)

= 8x~ (x +10x +25) — Y (w

(8x° y3)(gc,_t_y(_)_zc_f_g_§)

=(2x—y)\4x +2xy+y ,(gf +10x +25) (Zz~+

( \ (/
= (2e=y)s” 120+ 5 (=5)




