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A non-linear function that can be 
written in the standard from y = ax3 + bx2 + cx + d where 
a  0.

A function f is an odd function if f(−x) = −f(x).
The graphs of odd functions are symmetric about the 
origin. 

A function f is an even function if f(−x) = f(x).
The graphs of odd functions are symmetric about the    
y-axis. 

The behavior of a function’s graph as x 
approaches postitive inifinity (+ ∞) or negative infinity
(- ∞) 



function x f(x)

(the y  value 
when you 
plug in x)

f(-x)

(the y  value 
when you plug 
in the opposite 
of x)

-f(x)

(the opposite 
of the y  value 
when you 
plug in x)

even, odd or 
neither?

f(x) = x3

3

-2

f(x) = x3 + 2 2

4
f(x) = 2x2

1

-3

since f(-x) = -f(x)

the function is 

Odd
since none are 

equal, the 

function is 

neither
since f(x) = f(-x)

the function is 

Even

33=3x3x3=27 (-3)3 = -27 -(33) = -27

(-2)3 = -8 (2)3 = 8 -(-2)3 = 8

(2)3 + 2 = 10 (-2)3 + 2 = -6 -((2)3 + 2 )= -10

(4)3 + 2 = 66 (-4)3 + 2 = -62 -((4)3 + 2 )= -66

2(1)2 = 2 2(-1)2 = 2 -(2(12))= -2

2(-3)2 = 18 2(3)2 = 18 -(2(3)2) = -18
http://www.mathopenref.com/cubicexplorer.html
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64/9 3 0 -3 -(64/9)

smooth
curve
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different end behavior
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3

stretch
reflection in the x-axis



same end behavior

vertical translation 3 units up



same end behavior

vertical stretch by a factor of 2

p 128 2-14 even

make an x – y table.

draw both graphs (including y=x3)



−x

odd

−x

−⅓ x

−f(x)

origin

FACTOR OUT -1 = -(⅓x3 - x)



x < −1

−1 < x < 1
x > 1



neither

Interval of increase

no symmetry

0 < x < 1

Interval of decrease

0 < x  and x > 1

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

-f(x) = -(-2x3 + 3x2) = -(-2x3 + 3x2) = 2x3 –3x2


