
Section 2.4 Symmetry, Even and Odd Functions 
Y-axis symmetry (symmetric with respect to the y-axis) 

A graph is symmetric with respect to the y-axis if for every point �  on the graph, the 
point �  is also on it.   Algebraically, if x is replaced by -x, an equivalent equation is 
obtained.





Example 1


Show that �  is symmetric with the y-axis


https://youtu.be/hoQEJQsy7Bo


Example 2


Show that �  is not symmetric to the y-axis


https://youtu.be/HHtzsle4Pm0 

X-axis symmetry (symmetric with respect to the x-axis) 

A graph is symmetric with respect to the y-axis if for every point �  on the graph, the 
point �  is also on it.   Algebraically, if y is replaced by -y, an equivalent equation is 
obtained.


(x, y)
(−x, y)

y = 2x2 − 1

y = 2x2 − x

(x, y)
(x, − y)



Example 3


Show that �  is symmetric to the x-axis.


https://youtu.be/dLXegZp7E_Y


Origin Symmetry (symmetric with respect to the origin) 

 A graph is symmetric with respect to the y-axis if for every point �  on the graph, the 
point �  is also on it.   Algebraically, if x is replaced by -x and y is replaced by -y, an 
equivalent equation is obtained.





Example 4


Show that �  is symmetric with respect to the origin


https://youtu.be/kX119G_2naY


Example 5 


Show that �  is symmetric with respect to the origin.


https://youtu.be/oQZSMLJk9zI


Extension 1


Create a 4 by 4 table that identifies each of the symmetries above.  Include the description 
of coordinate as a column and algebraic description asa another.


y2 = x − 3

(x, y)
(−x, − y)

y =
1
x

y =
x3

5
− x



Even and Odd Functions 

Even functions is a function whose graph is symmetric with respect to the y-axis,


Algebraically, if �  then the function is even and symmetric to the y-axis.


That is, if you substitute a �  into the original function, you should get  the original function:
� 


Example 6


Show that �  is even


https://youtu.be/HMvgMYDMI1s


Odd functions are functions whose graph is symmetric with respect to the origin.


Algebraically, �  then the function is odd and symmetric to the origin.


That is, if you substitute a �  into the original function, you should get  the opposite of the 
original function: � 


Example 7


Show that �  is odd


https://youtu.be/M4Cnr5lhgLw


Example 8


Determine if �  is EVEN, ODD, or Neither 


https://youtu.be/oP-TYoFzufU


f (x) = f (−x)

−x
f (x)

f (x) = x4 − 2x2 + 1

f (−x) = − f (x)

−x
−f (x)

f (x) = x3 − x

f (x) = 2x2 − x + 2
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