Ch. 3 PUEYnnmial Functiona

3.1 Characteristics of Polynomial
Functions




Polynomial Function- is a function in the form:
flx) =ax" + apx" P4 a, x" P+ +ax® +a,x +a,

where:; . _
nis a whole number —= €xXpo remts Coana +  be ‘Q‘m;ha*r‘aax}
x- variable oo roolls, oo v g a ki ge .

the coefficients are real numbers.
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The degree of a polynomial is determined by the largest exponent of an
individual term.

f(x)=5 3x? — 2x degree 4
o tored. Foren,
fx)=(x+2)(x+3) degree 2
{:\{}iﬁ }:'L - 5':'-1 + ';:-
You try!

.
fix)=(x ;2}(: ;,zx 1;1:.::: Z} [imﬂmlﬂ

What do you think the degree is?




The degree also determines the maximum number of x-intercepts.

Degree 0- no x intercepts

Degree 1- max one x intercept

Degree 2- max 2 intercepts

Degree 3- max 3 intercepts and so forth.
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— 3 .
trnd Behavisue

Any polynomial with an odd (1,3,5...) degree will have a similar end

behavior as a line.
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If the polynomial has an odd
degree and a positive leading
coefficient, the graph is
moving up, starting in
quadrant 3 and ending in
quadrant 1.

If the polynomial has an odd
degree and a negative leading
coefficient, the graph is
moving down, starting in
quadrant 2 and ending in
quadrant 4.




Any polynomial with an even degree(2,,4,6,8...) will have the same end
behavior as a parabola. Parabola has a degree of 2
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If the polynomial has an even
degree and a positive leading
coefficient, the graph starts
in quadrant 2 and ends in
quadrant 1.

If the polynomial has an even
degree and a_ negative leading
coefficient, the graph starts
in quadrant 3 and ends in
quadrant 4.




State whether each function is a polynomial? If so state the
degree, the leading coefficient, and the constant term.




You try!

Which functions are polynomials? Justify vour answer. State the
degree, the leading coefficient, and the constant term of each
polynomial function.

a) glx)=vx +5

b) flx] = 3x*

) v=|x|

d) y=2x" 4+ 3x* —4x -1

Yes/nio | Draper | bood coeff, | comstuad

& No | — | — | ——
b) \eg

4y Yes V5 = \—1




See page 109
textbook

Degree 0: Constant Function

Even degree
Number of x-intercepts: O (for f(x) # 0)

Example: f(x) = 3

End behaviour: extends horizontally
Domain: {x | x € R}

Range: {3}

Number of x-intercepts: 0



Degree 1: Linear Function

0Odd degree
MNumber of x-intercepts: 1

Example: f(x) = 2x + 1

End behaviour: line extends down into
quadrant il and up into quadrant |
Domain: {x | x € R}

Range: {v| v € R}
Number of x-intercepts: 1



Degree 2: Quadratic Function

Even degree
Number of x-intercepts: 0, 1, or 2

Example: f(x) = 2x2 — 3

End behaviour: curve extends up into
quadrant Il and up into quadrant |
Domain: {x | x € R}

Range:{y|y= -2 VER]}

Mumber of x-intercepts: 2



Degree 3: Cubic Function

Odd degree
Number of x-intercepts: 1, 2, or 3

t

Example:

fix)=x"+2x* —x-2

End behaviour: curve extends down into
quadrant |l and up into quadrant |
Domain: {x | x € R}

Range: {v | ¥ € R}

Number of x-intercepts: 3




Degree 4: Quartic Function

Even degree
Number of x-intercepts: 0, 1, 2, 3, or 4
T flx)4 T
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Example:
fix)=x"+5x"+5x"-5x-6

End behaviour: curve extends up into
quadrant Il and up into quadrant |
Domain: {x | x € R}

Range: {v| v = =691, y € R)
Number of x-intercepts: 4



Degree 5: Quintic Function

Odd degree

Number of x-intercepts: 1,2, 3,4, 0r 5
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Example:

) =X+ 3 =5 = 152 4 4x + 12
End behaviour: curve extends down into
quadrant Ill and up into quadrant |
Domain: {x | x € R}

Range:{y |y € R}

Mumber of x-intercepts: 5



