Day 6: 1.3-Equations and Graphs of Polynomial Functions

Example One: For the function below, determine the following:

a) The least possible degree and the sign of the leading coefficient

3 Sign  shoald é@ ﬂé’dtaﬁ%i
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b) The x-intercepts and the factors of the function

Yo = (x43) () ()

Sinew. a-itnh ae =3, ) and 2 .

c) The intervals where the function is positive/negative
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' Key Term

, Order If a polynomlal functlon has a factor (x a) that is repeated n tlmes, then x=a 1s a zero of order n

Example Two: State the x - intercepts and their order of the following polynomial functions:

a) y=(x-1)%(x+2) b)y = —x(x +4)2(x — 1)3(2x — 3)
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Note: the graph of a polynomial function changes sign (positive to negative or negative to positive) at zeros

that are of odd order and does not change sign at zeros that are of even order. /(&//
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U

We can use our previous knowledge of intercepts, order and end behavior to sketch the graph of a polynomial

function.
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To eraph a polynomial function:
Step one: Determine the degree and sign of the leading coefficient of the function
Step two: Use the degree and sign to determine the end behaviour
Step three: Factor and solve to find the x-intercepts (if not already factored)
Step four: Determine the order of the x-intercepts
Step five: Find the y-intercept
Step six: Use key points (intercepts) and end behavior to sketch

Example Three: Sketch a graph of each polynomial function.

a) y=x-DE+2)(x+3) y

Degree ’
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Leading
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b) y=-2(x—1)3*(x+2)

Degree 5 N
Leading
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s By
) y=-Q2x+13x—3) 20
Degree 3
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Leading v
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x - intercepts 2= Cordty 3)
(& their order) z |
=3
y - intercept '
3 TEh

Example Four - Sketch the graph of a polynomial function, f(x), that satisfies the following criteria:

y
e  Quartic function

e Negative leading coefficient

e Its only x-intercepts are at:

x=-1,x=0,x=2

W
»

Example Five - Determine the equation for a polynomial function given the following graph:

i i ‘ y 3 - QX (‘DC((’ZD ( ::(44)1’( >C— | >
Ax,y) = (0,8)___10 g
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What Role Do Factors Play?

1. Sketch each polynomial function by identifying the x-intercepts, degree, and the end behaviour.

a) f(x)=(x- 2)(X),+ 1)

Degree of the function: _ 2. (€>©
x-intercepts: _ =~ , 2

B) £() = (c-2)(x+ D(c+3)

¥

Degree of the function: 3 Lcro
x-intercepts: _ —3, 7\, 2

¥

Q) £()=- (- 2)(x+ 1)(x+3)

= 4 X 2

(VERRY

Degree of the function: __3 LC =
x-intercepts: = 1 2

o f(x)= x(x+1)y2= x(x+1)(x+1)

)1 () = (- 2P(x + 2

H £09=x(x-2)(c - )(+3)

4 >
S - 3 2 12 3 a4 5 e

Degree of the functiori: 3
x-intercepts: .—) (o(de/2 L0

Degree of the function: _LL
x-intercepts: _ (=2 (opler?)

M- 2 (ol

Degree of the function:

)x-intercepts: s W | b/ 2 ordty D

L)

8) 10 =x(3)

B) £09 = (x +2)(x - 1)(x-3)2
i S

i) £ =-(x- 2)(x+3)

P ;
-5 —4 -3 -2 -1 1 2 3 4 5 €

Degree of the function:

x-intercepts: 1, 3 (ctebi 3)

Degree of the function: i

x-intercepts; =%\ , 3(o Iy 2)

Degree of the function:

x-intercepts: 2 ;-3 (order 3

JROU— ~

“

—

2. Compare your graphs with the graphs generated on the previous day and make a conclusion about the degree of a

polynomial when it is given in factored form.

3. Ixplain how to determine the degree of a polynomial algebraically if given in factored forrg./f
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( provid el

linear inthe
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4. What connection do you observe between the factors of the polynomial function and the x-intercepts? Why does this

make sense? (hint: all co-ordinates on the x axis have y = 0).

K~

has

X —ink

o A=

wib hos a—id F x=-b

5. What do you notice about the graph when the polynomial function has a factor that occurs twice? Three times?

Source: Adapted from OAME MHF4U resources
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What's My Polynomial Name?

1. Determine a possible equation for each polynomial function.

59 QLO N
a) f(x)= a,(z(;vé) (2x-1\)(2x5f> d) f(x)= aﬁH‘% Q(’b\}/ c) f(x)=AC x);f( X*-Hr)\/ a <o
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2. Determine an example of an equation for a function with the following characteristics:

‘ r
a) Degree 3, a double root at 4, a root at-3 «1/0\ a (X- -) (X'f 3) O\%O

Lo
b) Degree 4, an inflection point at 2, a root at 5 \/\ = & (x==2) (7( ) Q :{:

c) Degree 3, roots at %2, %, -1 \LJ»\_ﬂ (2% "\) (43— 37 (X’H>

d) Degree 3, starting in quadrant 2, ending in quadrant 4, root at -2 and double root at 3 a = = (¥t 7) CX’—})

e) Degree 4, starting in quadrant 3, ending in quadrant 4, double roots at -10 and 10 8\ = - ( W] D) ( X— ‘OB

Source: Adapted from OAME MHF4U resources () Q ( X - \Oo )
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