Solving Polynomials of Higher Degree

e Calculator Investigation: What degree polynomial regression equation would fit this data the best?

- Enter data into calculator. Stat -> Edit... -> L1, L2

X f(x)

- StatPlot -> Enter (Plot 1) -> On 0 6

o First plot selected, XList L1, YList L2 1 10

- Y =Be sure all are empty 2 14

- ZoomStat (view data set) 3 |12
- Stat -> Calc -> LinReg(ax+b) L1, L2, Y1 4 2
- Stat->Calc-> QuadReg L1, L2, Y2 5 34

- Stat -> Calc -> CubicReg L1, L2, Y3
- Graph. Which one is best fit for data?

=7 - 3x - 2.-0

e fundamental Theorem ofAIgebra If P(x) is polynomlal of degreen = 1, then P(x) = 0 has exactly n
roots/solutions/zeros, including multiple and complex roots.
(Y= %= +8 e+

e When working with polynomials: '—V? - (—x Y 31—;(_-\- L)
o x'— bis alinear factor of P(x) "’ "

o bislabeled a

/)(.}3 o x4 ?-='?_°
e |[f the graph of a polynomial function has several turning points, the function canHave: a?%latlve x=

maximum and a relative minimum. =<
3_ - hL@-)— 2x— |\
e Factor to get zeros/roots (solutions). —_—
o SEE WHAT YOU CAN PULL OUT! (Common factor--GCF!) —_
o Sum or Difference ‘)/
| |

o Grouping
p—_'—dc;x+ay+bx+by= alx +y)+b(x+y)=(x+y)(a+hb)

e Whatarethe zerosof y ="(x —3)(x + 4)(x — 1)? -~/
x-3=0O ‘>c+“t=o X-1= 0O \
]’X > "Ll %=\l

What is the cublc tunchon in standard form with zeros 1, -1, and 4?

)= (’34 ‘\X/M "‘)
g (9(- XX )\LX_X_\_'> g 9‘ BN s +Y

e Real Zeros of Polynomial Functions
o At most n real zeros

At most n — 1 turning points

O
o x =(a)is a zero of the function
o x =@is a solution of equation f(x) =0
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o (x —a) is a factor of the polynomial

P(x); Same as number of changes in sign of the coefficients or less

—_—

—_—

by an even number.

Same as number of changes in sign of the coefficients or

less by an even number.

e Find all real zeros of f(x) = @Mx Then determine the maximum nurpber of turning
points of the graph of the function. Vs Fura. ro.n-l-s =S

YosJwt & O . $x)o x (D) 22D3L)
Ncaéﬁl\l.‘- ‘pZ‘Y-): (.'X)B—)AC- )713 3‘32“(- y) /y): ?_C_ X = é 1 -6 _)
B *\79‘}\)#/- * %-b=0 X-6=0

x= 0O -
© Y=o X=& x= =
e What are the real solutions of the equation 2E3]= —547? -
R ——

3 _sd
>3 E=)

>

X =>S A1 (3X3Xpd=-2T

e What are the real solutions of 2x3 + 5 = 3x% — 2x? Use calculator.

e Sketch the graph of f(x)

¥ A
Step 1: Leading coefficient test Dowan +e ‘l-c*, Uf o &)L} :

Step 2: Find the real zeros/x-intercepts
Step 3: Plot a few additional points

Step 4: Sketch xX-23=90

a-ixlo - TSy

22+ (x=33=0

5 = =0 \how e
e Factor completely: 8x3 = 27y3

&3_27?3 -0
(R =3y X+ 3+ (33)= ©

(ax -3t oy + 147 )
PEME.

—
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(A
’XL‘Y’.' YL:X

e Factor completely: 4x° + 25623 = 0

Y (3_4_‘_’4—4‘{%5)?— O
Y(x"r 4 Yl - 4 - o

e Find ALL solutions: 2x> = —54 (See notes above)
840 4 (443X ol=34 9)=0
Z(x1ra)= 0O ws-o ae) ba-d =1
z & e ~(3) = SEFTIY)
PACEYEe 5

X = 3t EQ?
[

e What is the linear model that best fits the data below? Use the model to estimate the egg
consumption in 1995.

Y= -2Ax+Y4Y2A3)S

Year US Per Capita Egg Consumption Q1?95
1970 302 -~ 291l S
1980 266

1980 231

2000 247

e What is the quadratic model that best fits the data above? Use the model to estimate the egg
consumption in 1995. \3 = AN -S1r ) x4+ SI%4N. s

C\¥?Y = 23¥%.25

e  Which is the better model for estimating egg consumption between 1970 and 20007

&\)ﬂ.l’f'\. le MO.L"\ .
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Dividing Polynomials

Long Division: Another way of factor a polynomial. Similar to numerical long division.
e Both the polynomial, P(x) and divisor, D (x) need to be in standard form and input zero coefficients

when needed. Process stops when the degree of the remainder, R(x) is less than the degree of the
divisor.
e |f noremainder is found, then the divisor is a factor of the polynomial.
e Sometimes beneficial to determine whether x — a is a factor of the polynomial first. How do we do
this?
O

Synthetic Division: Yet another way of factoring a polynomial.
e Write down just the coefficients of the polynomial, in standard form (don’t include variables or

exponents).
e Don’tforget “place-holders” if needed
e Divisor—reverse the sign of x — a term.

Examples: 4|
e Use long division to divide 5x2 + 2x + 3 by x + 1. What are the quotient and remainder?

2% =2 5~ 420013 = &
S -2 +3

o Isx?—2afactorof P(x) = x* — x? — 2? Ifitis, write P(x) as a product of two factors.

/x_" +(

\
,xL_;\ yx‘(“_o,}}_ ,XL+DX -2 y‘; .
q W
-y +2>; Y, d/ﬁ G)‘LHM%L_J_):
P2 +b¥- - 4_ a._)_
= x* +2 x 7>

(%
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e Use synthetic division to divide 4x3 — 3x? + 2x — 3 by x — 1. What are the quotient and the
remainder?

’U Yy -3 2 -3 Cx—-\)(“‘\xl-\-\w -\—3>
\X/ y 3
1102 d

X ox  H

e The polynomial x3 + 9x2 + 23x + 15 expresses the volume, in cubic inches, of a box, and the length is
(x + 5) inches. What are the other two dimensions of the box?

_ leadl: x5
%) —5'“ 7 a3 LS__ \.\,,;ju—x\uid’n-dxl FUx ¥l
| \\/‘5—-20 =18 Cer Xz # 1)
X+
| 4 32l W ox W

e Giventhat P(x) = x* 4+ 6x3 + 9x2 + 3x — 3, what is P(4)?
L}_\\ 6 7 3 -3 ?ZLD':—793
VY Yo ls 92

| Jo 49 197 1\
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