NOTES 6.1: Exploring the Graphs of Polynomial Functions
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® a polynomial function in one variable contains only the operations of multiplication and addition with real-number

coefficients and whole-number exponents
€x.
y=4x' +3x" =2x+5

can also be written as:
V=Y x x- X+ x X+(2)x+5
® the degree of a function in one variable is the Qe At €5+ <X ppnent ON Anv
ex. W 4 Zvm §
y= 43¢ Z2x 45

deqree = 3
J

® the x-intercept is where a function crosses the x-axis and can be written as the ordered pair (X I D)

® the y-intercept is where a function crosses the y-axis and can be written as the ordered pair (O \

® a turning point is any point where the graph of a function Cmm Hon
NCrean Ing 1O c€oveading o vife vena

® 3 graph does not have a turning point if the y-values always increase or decrease

® the end behaviour is a description of the \'I -walue § of a graph as you move from ‘?'F'Jf
49 on the coordinate plane

O the four possible end be}ta’viors are (+ Y "") . (+ 2 _) . (_ = ) 14 (— ! +>
® the domain is the set of possible _ X ~ va\ue§ O‘F 1 'p\) hd'\ oN
® the range is the set of possible \{ —vVa ‘\}(.S ot A ‘e\JﬂC_h on

® the degree of a polynomial function indicates the shape of the function

Function Type constant linear quadratic cubic

Degree, n 0 ' 1 2 3
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Number of

= 1 0,1, 0r2

x-intercepts 0 (exE? pty=0)
y-intercepts 1 1 1 1
Turning Points 0 0 1 Oor2

End Behaviour | extends from él-'-r) extends from (4_/_) extends from (—h'f) extends from(—l- I—)
Quadrantlito g~ | Quadrantliito’ [~ | Quadrantlito v | Quadrantliito o
Quadrant | or (- -) Quadrant | or{ ~ ,-f-) Quadrant | or (— I—) Quadrant | or (-’ 4.)

from Quadrant Il from Quadrant Il from Quadrant Il from Quadrant Il

to Quadrant IV to Quadrant IV to Quadrant IV to Quadrant IV
Domain {x|x €R} {x]| x€R} {x|x € R} {x|x€R}
Range {yly=c yER} {vly€eRr {y |y = maximum, {yly €R}

yERlor{y|ly=
minimum, y € R}

® use the table to answer the following questions
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1. How is the possible number of x-intercepts related to the degree of the polynomial?
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2. Do all polynomial functions of degree 1, 2 or 3 have only one y-intercept? Explain.
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. j Crosy
e y-axis @ | loCa M ovy

3. Describe how the end behaviour of a polynomial function is related to the degree of the function.

€N d&av\u =+, +t)ov (--)
odd digne = (+,) or (-,

4. Describe how the domain and range of a polynomial function are related to its degree.

domaoN (X-awg = o\l vea\ ¥
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5. Explain why some cubic polynomial functions have turning points but not maximum or minimum values.
ol ¢ funcd on §
Lo max g Mmin
L \/awa,e s all nhead =F

6. Polynomial functions of degree 0 are called constant functions. Describe characteristics of the graphs of constant
functions.
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