
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
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b) The x-intercepts and the factors of the function
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c) The intervals where the function is positive/negative
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Key Term:
Order: If a polynomial function has a factor (x — a) that is repeated n times, then x - a is a zero of order n,
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Example Two: State the x - intercepts and their order of the following polynomial functions:

a) y = (x - l)2(x + 2) b) y = —x(x + 4)2(x - l)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. u

4,
kxin

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 graph 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 — l)(x + 2)(x + 3)

Degree ■a

Leading
Coefficient

End Behaviour a i ^3

x - intercepts 
(& their order)
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y - intercept

L)- ~~V/________ ._____

b) y = — 2(x - l)2(x + 2)

Degree
3.

Leading
Coefficient — 3

End Behaviour 'j

x - intercepts 
(& their order)
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y - intercept
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Degree
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Leading
Coefficient - 1
End Behaviour
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x - intercepts 
(& their order)
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y - intercept
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Example Four - Sketch the graph of a polynomial function,/^), that satisfies the following criteria:

• Quartic function

• Negative leading coefficient

• Its only ^-intercepts are at: 

x = —1, x = 0 , x = 2
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Example Five - Determine the equation for a polynomial function given the following graph:
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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, LO° 
x-intercepts: -) , 2 _________
c) f (x) = x(x+l)2= x(x+l)(x+l)

Degree of the function: 
x-intercepts: ■«-) Co(^i ) o

g) f (x) = x(x-3)3

Degree of the function:______
x-intercepts: 0 3 (ctefe/ 3 )

b) f (x) = (x - 2) (5 : + l)(x+3)

-5 -1 JS -2 -1

Degree of the fun 
x-intercepts: — 3
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ction: ^ 1 cr>o

d) f (x) = (x - 2)2(x + 2)2

-5 -4 -3 V2 -1

Degree of the fun 
x-intercepts: X'

1 I2 3 4 5 ^0

ction: 3
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h) f (x) = (x +2)(x

ft

-l)(x-3)2
; /h

' -S -4 -3 ^ -1

Degree of the fun 
x-intercepts: —s

J1 2 3 4 5 0

:tion: ^

\ , 3 (c>a'J-€/Z)

c) f (x) = - (x - 2)(x + l)(x+3)

Degree of the function: 3
x-intercepts: — t f -7—

Ld o

f) f (x) = x(x - 2)(x + l)(x+3)

Degree of the function:.
1 x-intercepts: ~-'3 3- £ •

i) f (x) = -(x - 2)(x+3)3

Degree of the function:______
x-intercepts: 'X / - 3 ( aretes

-LIf d

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. f)Jjt • ( pm/t cLgoC. liiMaf i A -frkjL^

bracket)
3. Explain how to determine the degree of a polynomial algebraically if given in factored forim^^

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). A-Cti „ y-f/d:

OC-i-b ^*5 'Tf-t'rf

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

Source: Adapted from OAME MHF4U resources b&UA C/O Cxxh> C
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What’s My Polynomial Name?

2. Determine an example of an equation for a function with the following characteristics:

a) Degree 3, a double root at 4, a root at -3 ^ ~ CL C X C X~f3^) ^

b) Degree 4, an inflection point at 2, a root at 5 ~ C\ ( Y^"' ~Z-) *" S ) ^

c) Degree 3, roots at Vi,%,-i Lj - ( -0 (I'i-'b) (xh-0

d) Degree 3, starting in quadrant 2, ending in quadrant 4, root at -2 and double root at 3 LA
v-' _ X

e) Degree 4, starting in quadrant 3, ending in quadrant 4, double roots at -10 and 10 M ^ (y-h (c?) L K-)
^ 7 ~ -2-

(9^ ^ (xe~\o^)

Page | 21

Source: Adapted from OAME MHF4U resources


