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VOCABULARY

Cubic function A non-linear function that can be

written in the standard from y = ax3 + bx? + cx + d where
a=0.

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

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

End behavior The behavior of a function’s graph as x
approaches postitive inifinity (+ =) or negative infinity
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ETTIER Graphy = x° +

Graph y = x3 — 1. Compare the graph with the graph
of y = x3.

Solution
Make a table of values fory = x3 — 1.

4 v

x| -2 —1 0 1 2 : #
1]

y| -9 | =2 -1 10 |7 i //

Plot points from the table and = _/T}é/l R

connect them with a smooth /|

curve . The degrees of both e

functions areodd and leading 1

coefficients are positive , so the graphs have the

same end behavior . The graphof y = x3 — 1is a
vertical translation (of 1 unit down ) of the graph

of y = x3.




AT Graphy = ax®  Graphy = —3x>. Compare the graph with the graph

of y = x3.

Solution

Make a table of values for y = —3x3,

4 4 u
x| 3| -1 0O 1 3 ol
y(64/9 3 |0 | -3 |4ea/9)| L 2
- -3 — | 3 X

Plot points from the table and /
connect them with a smooth F‘ﬁ

curve . The degrees of both ‘L |

functions are odd but the leading coefficients

do not have the same sign, so the graphs have
different end behavior The graph of y = —3x3is
‘narrower than the graph of y = x2. This is because
the graph of y = —3x3 is a vertical stretch (by a factor

of 3 ) with a reflection in the x-axis of the graph

of y = x3. The graphs could also be viewed as being
reflected in the y-axis.




Checkpoint Graph the function. Compare the graph
with the graph of y = x3.

1. y=x3 + 3
same end behavior

Y

vertical translation 3 units up

=




Checkpoint Graph the function. Compare the graph
with the graph of y = x3.

2.y = 2x3 ,
same end behavior
A v
, vertical stretch by a factor of 2
A/
7(/
=3 |- . 1 3 | x p 128 2-14 even
- make an x —y table.
/ draw both graphs (including y=x3)
—6
L




AESITEEN Analyze cubic functions

1

Conslider the cubic function f(x) = §x3 — X.

a. Tell whether the function is even, odd, or neither.
Does the graph of the function have symmetry?

b. ldentify the intervals of increase and decrease of the
graph of the function.

Solution
a. The function is Odd because

f(—x) = %( X )° = (=X)
= -V x3 + X_‘ FACTOROUT-1 = -(%3x3 - X)

Therefore, the graph is
symmetric about the OrigIN




AESITEEN Analyze cubic functions

Conslider the cubic function f(x) = %x:; — X.

a. Tell whether the function is even, odd, or neither.
Does the graph of the function have symmetry?

b. ldentify the intervals of increase and decrease of the

graph of the function.

b. You can see from the graph that
the function is increasing on the
interval X<-1 | decreasing on
the interval -1<x<1 ,and
increasing on the interval x> 1
You can use a graphing calculator
to verify the turning points.




3. Is the function f(x) = —2x3 + 3x2 even, odd,
or neither? Does the graph of the function have
symmetry? What are the intervals of increase
and decrease?

f() = -2(30° + 3(X)? = -2(%)° + 3(x)?

-f(X) = -(-2x3 + 3x?) = -(-2x3 + 3x?) = 2x3 — 3x?

Interval of increase

O<x<1

Interval of decrease

O<x andx>1

neither

!

no symmetry



