Class_04 May 9 Polynomials

Tuesday, May 9, 2023 10:42 AM

Due today
Hand-in Assignment: Chapter 1 Hand-in. Any questions?

Tonight's Class:
e Chapter 1 Test warm-up; Test
¢ 3.1 Polynomial Characteristics
¢ 3.2 Remainder Theorem
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Please:
1. Make sure your name is on your Chapter 1 Hand-in, and turn it in.

2. Put away your phone and all materials except for a calculator & something to write with.

3. On your test, write clearly and show all necessary steps.
When you are finished, please look over your test before handing it in.

4. While other people are still finishing, respect them by being quiet. You can leave the classroom if you
wish, but be back in time for the rest of class. Try the "Factoring Practice" worksheet.
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4, Factor.
a) Tx-21 = 7()(—3\ b) x*— 2x— 15
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CHAPTER

Polynomial functions can be used to model
different real-world applications, from

business profit and demand to construction

and fabrication design. Many calculators use
polynomial approximations to compute function
key calculations. For example, the first four
terms of the Taylor polynomial approximation
for the square root function are

VE =1 3x— 1) = 2 - 1P 4 qele— 1)

Polynomial
Functions
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Chapter 3: Polynomial Functions
3.1 Characteristics of Polvnomial Functions

® term - a single number (called a constant), a variable, or numbers and variables
multiplied together

* apolynomial can just one term, or it can be made up of several terms
added/subtracted together

-2
*  exponents of polynomial terms must be positive integers (no negative, X —

fractional or decimal exponents) b 3
Jxeax™ X e—

. f polynomial terms must be real numbers (no square-roots of
. Rag- ey s -
negative numbers). In this chapter, we will only use coefficients that are
integers.

o the degree of a constant is zero, degree of other terms is lf X term

o the degree of a polynomial is found by looking at the degree of each of term
and choosing the largest one

« the leading coefficient is the coefficient of the term with highest degree.

Any polynomial can be written in the form below:

Highest degree e lonwest degree te

Cormstant Term
/
v
1

-2

S)y=ax"+a, X" +a, X" +. . +ax’ +ax +a

Degree of Polynomials examples Number of Terms examples
Linear degree 1 3+S

Quadratic  degree 2 -+ 5 Monomial | 4eon -Cy
Cubig degree 3 Ox =¥ +7 | Binomial 2 tesms 34 —¢
,le;dlf degree@ - 5:’ + 11l Trinomial 3 terms X FZ
Quintic degree § ? %5+ 2.

Polynomial graphs don't all look the same. Here are some examples:

f(x) = x7 + 2x . 2 . g =222 +x
fx)=x (x+2) k(x) =x" —5x" +4 g(x) = x(-2x+1)
/ kix) = (x=1)(x + 1)(x = 2)(x + 2)

1(x) ==(x* - 5x? +4)

I(x) = -(x-1)(x+1){x-2)(x+2) TS VR T2 30 3)

hix) = x* = x
hix) = x(x—1)(x+ 1)

jx) == + 2x% + 3x nix) == %(x> + ax* = 76 = 227 + 24x)
i) = vl = 2w + 11 nlx) = -Yaulx — 1hx — 2¥x + 3Mx + 4)

Important Features of Graphs
- x-intercept(s)

- y-intercept

- Domain It
_v&lef

- Range Vot (ovest ﬁf/’

- Maximum R !5

- Minimum

- Direction of opening

- End behavior
o'zw
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- Minimum J
- Direction of opening
- End behavior

optn® down

A2
5

End behavior - Report what the graph does at the extreme left and extreme
right of the x-axis.

)=
Q;oras‘hy Qlor QI

Activity: Graphs of Polynomial Functions
Let's find some CONNECTIONS between a polynomial's equation and its graph.

Section 3.1 Graphs of Polynomial Functions u

Complete the tables to help you compare the graphs of different polynomial functions.

| Bef:lior Leading
Set Funetion Sketch 0 Q8 Degree Coefficient
A L!l|c:||-.I 1/
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y=x 4 |
, ' / {
P s ozt ES
\ Lincar S |
oW y=-x \ TQ2 Joy l -
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] | \'\.I | 2
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| III l
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dearey | 7P _\'\_/ _ Teana 2 (
PR |y |
| Quadraric |
ey Ve le3ie 2. -3
Quartic
y=-2x ; \LQ; o4 “t -2
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Section 3.1 Graphs of Polynomial Functions u
Complete the tables to help you compare the graphs of different polynomial functions.
m
| End
Behavior Lending
Set Function Sketeh 0F o QF Degres Coeffickent
A Linear
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y=x S VA
, e le 3 (
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Come o
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y=-3* ' .'F". T in \LQL‘ 2 -3
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Ev}hon /_-/S%W“

Hola- Valeof | . Ferx
Set T Degree | Yo | simencope | lereents | Sketeh N ——— ot | ety | mercepts | sketeh
l;d tivssr | y=x+() on | d:::] [
degree) / { . B / ( {
Cubic }-.,61.4;’4.;@ Cubic | ywx'wdr’ b r=6
3 1=¢ | 4 3 (|~ 2
Cubic | ymy -2 Cubic | ymy -2
3 -2 | -2 [ _ 2 _ l I
Quintic | o'y 3xt <50 150 4 4x e 12 Quintie | a4 3xt -2 <155 14 412
S lix | i
5 2 5 |
Qmintic | p=1x"-3 5 Qmintic | p=1x"-3 __'I_
e i
-3 | 3 [ il -2 -2 | it
[c:',cn iQ‘mdwI y=xi+ee6 i [c:',cn iQ:"dml y=x'+5r+6 T
degree) j__ C, é '2 degree) é 6 Q
g-mﬂm y=x 44 "'\._/, ] g-mﬂml y=x 44 "'\._/, ,"'
N e 4 4 0
(ST R e P - — Quartie |y = ' 4 26" T — x4 7 ]
T 1 | HM 77 4
Quartic | y=y'22
Tuartie | y=x'e2
10A 0|0 LA D
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—
obpD degree)
Leading coefficient positive Leading coefficient negative
N —X

7 9‘%

=

End benavior Q2 TQ!

o Endbehavior Q2 |, Q¥

= oniercept consfant * geiniercepl
»  Mumber of x-intercepts | M?-Io‘n: »  Number of r-intercepts
. Rangeyéﬂg . RﬂnEﬁ}éR
®  Maxi ini hone. & Maxi iini Nong
EVEN degree
Leading coefficient positive Leading coefficient negative
7 N
\ / \
/ /
7
/ ¢ \
/ Y

+ End behavior Q3 QK

»  Number of x-intercepts Mr.},, "

nge 2 mmmun
. Maxim

* inercepl  conSfemt

. ber of x-intercepts
* Domam X 7R
. i —
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MC Characteristics of Graphs Practice - small whiteboards

Try together, TB p 114, #3 and 4

Check Your Understanding

Practise b) 3 T
1. Identify whether each of the following is a |
polynomial function. Justify your answers. ~ |
a) hix)=2-vx / \ <
b) v=3x+1 ¢
o flx)=3" f
d) glx)=3x"-7 » | -2
e) p(x) = x + x* + 3x 9
f) y=—4x'+2x+5
2. What are the degree, type, leading
coefficient, and constant term of each J
polynomial function? 5 7 432 W
a) flx) =-x+3 / \
b) y = 9x* v,‘r“‘:
glx) = ‘/P34—2x+1/ ¢
kx) =Qx 9 s
e) y=-2x"-2x*+9
f) hix)=-6
3. For each of the following: )
¢ determine whether the graph represents /
an odd-degree or an even-degree \.
polynomial function & -100 \
* determine whether the leading
coefficient of the corresponding function
is positive or negative
« state the number of x-intercepts
* state the domain and range

sat

- 3x*

4. Use the degree and the sign of the leading
coefficient of each function to describe the
end behaviour of the corresponding graph.
State the possible number of x-intercepts
and the value of the y-intercept.

2) "“'?{7' a) flx) =x"+3x—1
" [ b) glx) = —4x"+ 2x* —x+5
/c/ _',.‘f! €) hix) = =7x' 4 2x" = 3x* + 6x + 4
7 T — : 7 i d) glx) = x* — 3x* + 9x
‘/ | e) p(x) =4 - 2x
f | f) v(x) = =x + 2x* — 4x*
. | -100 |

You know what
seems odd to me?
Numbers that aren’t T ‘
divisible by two."

TB, page 112
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Your Turn

A toaster oven is built in the shape of a rectangular prism. Its volume, V,

in cubic inches, is related to the height, h, in inches, of the oven door by

the function V(h) = h*® 4+ 10h? + 31h + 30.

a) What is the volume, in cubic inches, of the toaster oven if the oven
door height is 8 in.?

b) What is the height of the oven door for the least toaster oven volume?
Explain.

Here's another volume question. Say we know a box is 8 cm wide, 10 cm long, and 2 cm high.

What is the volume of the box?
\/O /(Amc = f w A

\ =(10)(8)(2)
I—} = [¢o CW\3

What if we know the volume of a box? Can we find the dimensions?
In order to do that, we have to factor.......which in a way is like dividing.

LS
Given that the volume of a box is 30 cubic 30 * {
cm, what might the dimensions of the box l
be? Let's assume that each side length is a 3 X l 0 X

whole number.

2rsxz

What might the dimensions of a box be, if we know the volume is given by this polynomial?
N o x4 2 -5x- ¢

ned. 4o _Q\é{-.r o }

To figure this out, we need to know how to FACTOR a CUBIC polynomial.
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Textbook, page 118

The Remainder
Theorem

Focuson...

describing the relationship between polynomial long division
and synthetic division

dividing polynomials by binomials of the form x — a using long division or

synthetic division

* explaining ther i between the i when a pol ial is
divided by a binomial of the form x — g and the value of the polynomial at x =
a

Long Division - remember that??

The basic process is shown in the first 50 seconds of this video:

4 Steps to Long Division
' Q

Mother Sister
Multiply Subtract

Long Division Video
M WCHAEL KENNELLY

https://www.youtube.com/watch?v=0K0ksOw8Kns
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https://www.youtube.com/watch?v=OK0ks0w8Kns

Pre-Cale 12 - Unit |

3.2 The Remainder Theorem /@ ME:IFQW/&

Long division
o (W
Y/ iw\‘*"d Mo
6)253 51'51‘” /9%

Check © (Jusar)gobt) Fremends gy |
— i > e,cflw/ﬁw
= Vi —l2

Jon
[
@O+ 1 = 253

Ways to write the result:

253+ 6 =42, remainder | Check:
253 )

3 42, remainder | (Divisorf Quotient) + Remainder = Dividend
253 1 (6)i42) +1 - 253
=4 [_

& 6}

Using long division to divide a polynomial by a binomial
Divide x* —12x" —42 by @-3) XZ —9x —-27

X—Z)f—lzxﬁ Ox —#42
1) Write Jividend, ), m X-3) X =12¢
> J,:ycgmlmj ocder (hishes) desee _ £x5 —3x l

tom ,‘c‘ub—)u\ybucjw) —Bz+0ﬁ
2) TF ang degrre 15 mEShs, include _ (_7K2+27x)
H, it~ coefictnt oA O ——2;71(—42
— (27 +3)

— 123

=D

Divism Shetont:

Express the result in the for

Whm@@rc there on 4 ‘\ T3
ZP )(3_ '2)(1‘ "fZ _ ><7__7)(~27+ —123
Verify (check) your answer. _— X—3
X-3

restatbon: X 7£ 3

g0 L (i shecto + -

= 3 — x5 27X —3x* +27x +81  + —I23
e T =

=y —12x* —H42 e
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LDivision Statement
The result of dividing a polynomial P(x) by a binomial of the form v - o is:

P i3 y . . .

2 _ M)+ ——, where Qi) is the quotient and R is the remainder

x=a X=da
Check: Pixy={r—a)(Nx)+R

oviginal polynomial = {divisorl{guotient) + remainder

o
. AP

la) Divide the polynomial 5o +3x" —12 2. Divide the polynomial 57+ 3y —12

by x+2 using
E 55 the res
F

ﬁ:()[xh
I=a X

E o
5y2 x4 I
xta )5 et £ 0x-12
X =
=G 1o |

long division. ¢ sing syntheric division.
1t in the form sult in the form
R

24+ 0K
_ (_7’;7_ _ |HK)
T -2 S 7
_(Hx +29) , C':“‘“;;f reonande!
~Ho ' zw-ﬁ‘f/ﬂF

5/__‘)(31-})(‘41: Sx2-Tx1 + ~40
X2 xt2.

]

X+2

by What restrictions are there on the variable? )(’TL
XF-2

«) Write the statement that can be

used to check the division.

Pi) = (kAD(5x =D t1) + 0

d) Verify your answer.

(,(f\ zfsxz—wiw) =10
— —Z
_ 5;(3 —x =, /%4_ [-Oxz-mf'zg‘f"‘/b

=5t~z
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Divide, using synthetic division: @ — o>
(26" #3207 —Sx+ =i+ ) 3 & > >

(%J«b?(%z’;”q) - 2
_gp i A L e S i SR e

e of P(=3). for Plx)=2x" 32" = 5x

Remainder Theorem:
When a polynomial, Prx), is divided by a binomial, x — o, the remainder s Pia) .

IF Play=10, then the binomial x — o is a factor of Pryh
If Pla)= 0. then the binomial x - a is mat a tactor of P,

Example <
1) Use the Remainder Theorem to find the remainder when P{x) = 8¢ + 407 <19 is divided
by x+2

by Check your answer by using synthetic divisi

) Use the Remainder Theorem to find the remainder when P{x) = 8¢ + 407 =19 is divided
by x-1
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8. For each dividend, determine the value of
k if the remainder is 3.

a) (X +4ax —x+ k) +(x-1)

b) (X' + x* + kx — 15) + (x = 2)

Q (X' + k¥ +x+5)+(x+2)

d) (kx* +3x+1) + (x +2)
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