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Symmetry & Even/Odd Functions

ex 1) Evaluate.



What is Symmetry?

"Symmetry is a recognition of the "matching-ness" of the
parts of a shape. In other words, if a graph is reflected across
an axis and the graph looks exactly the same as the original,
it means that the graph is symmetric with respect to that
axis. Graphs can be symmetric to lines and to points.

SYMMETRIC ASYMMETRIC



There are 4 types of symmetry we are concerned with...

y-axis x-axis
A graph has y-axis symmetry if it | A graph has x-axis symmetry if it
contains to points (x, y) and contains to points (x, y) and
X ¥)- . -y).
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Origin y=x
A graph has origin symmetry if it| A graph has y=x symmetry if it
contains to points (x, y) and contains to points (x, y) and
%, -¥)- Y, X).
. My
A\
ey ()r




ex 2)

The graph of a curve contains the point (3, -4).

a) If the graph of the curve is
symmetric about the y-axis, the
graph will a{so containthe
point = 0, ”91/ ;

D) If the graph of the curve is
symmetric about the x-axis, the
graph will al(fo contajn the

point 519

¢) If the graph of the curve is
symmetric about the origin, the

graph will alsocontajn the
CH

point

d) If the graph of the curve is
symmetric about the line y=x,
the graph w?l aILso contain the
point ) J: 3




ex 3) The graphs below are portions of complete graphs.
Sketch a complete graph for each of the following
symmetries: with respect to a) the x-axis, b) the y-axis, ©
the origin and d) the line y=x.

a)




ex 3) The graphs below are portions of complete graphs.
Sketch a complete graph for each of the following
symmetries: with respect to a) the x-axis, b) the y-axis, ©
the origin and d) the line y=x.
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ex 3) The graphs below are portions of complete graphs.
Sketch a complete graph for each of the following
symmetries: with respect to a) the x-axis, b) the y-axis, ©
the origin and d) the line y=x.
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ex 3) The graphs below are portions of complete graphs.
Sketch a complete graph for each of the following
symmetries: with respect to a) the x-axis, b) the y-axis, ©
the origin and d) the line y=x.

d) 3 X




ex 4) The graphs below are portions of complete graphs.

Sketch a complete graph fore e following
symmetries: with respect td a) the x-axis, b) the y-axis, ©

the origin and d) the line y=x.

a)
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ex 4) The graphs below are portions of complete graphs.
Sketch a complete graph for each of the following
symmetries: with respect to a) the x-axis, b) the y-axis, ©
the origin and d) the line y=x.

b)




ex 4) The graphs below are portions of complete graphs.
Sketch a complete graph for each of the following
symmetries: with respect to a) the x-axis, b) the y-axis, ©
the origin and d) the line y=x.
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ex 4) The graphs below are portions of complete graphs.
Sketch a complete graph for each of the following
symmetries: with respect to a) the x-axis, b) the y-axis, ©
the origin and d) the line y=x.

d)




ex 5) Which library functions have...

a) y-axis symmetry?



ex 5) Which library functions have...

b) x-axis symmetry?



ex 5) Which library functions have...

) y=X symmetry?



ex 5) Which library functions have...

d) origin symmetry?



Algebraic Tests for Symmetry:

» y-axis: replacing x with —x produces an equivalent
equation

» x-axis: replacing y with —y produces an equivalent
equation

 origin: replacing x with —x and y with —y produces
produces an equivalent equation

» y=X: replacing x with y produces an equivalent equation



ex 6) Determine algebraically if the functions below have y-
axis, x-axis y=X symmetry.

a) y=2x"-x Yoo :

ﬁé_ ,_Q(—-X) j )\JD *&___, *
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; N
_D(/gT 5 QX + X N%
Yoo W= ¥, X



ex 6) Determine algebraically if the functions below have y-
axis, x-axis, origin or y=x symmetry.

b) y=4x* -x*+5

oy s T e
Y =S =4y =% +S
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ex 6) Determine algebraically if the functions below have y-
axis, x-axis, origin or y=x symmetry.

O f(x)=x"-2x"+x-1



ex 6) Determine algebraically if the functions below have y-
axis, x-axis, origin or y=x symmetry.
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ex 6) Determine algebraically if the functions below have y-
axis, x-axis, origin or y=x symmetry.
5x —=x

- g(x) ) x’+4



ex 6) Determine algebraically if the functions below have y-
axis, x-axis, origin or y=x symmetry.

f) y=xvx* -9 -
%; = xS W\\;:—x\lm-‘(

@/Tb:—x “x -9 /\3% Y= |(-——L_ﬁ
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Examples of Even Functions

What do these fun%ns have in common?

T, ST W 8)“0”“5



Examples of Odd Functions

What do these functions have,in common?

oppsie &g AQU{;Dr/ Ori%-\(\%mma,w



ex 7) Each of the graphs below shows a portion of a graph of
an even function over the interval [-5,5]. Complete these
graphs.




ex 8) Which graph(s) below could be a portion of an odd
function over the interval over the interval [-5,5]? Complete
these graphs.




ex 9) Table A represents an even function and Table B
epresents an odd function. Complete these tables.

Table A
-5 8
4 8 o
~3 ] -
. 9 ;
s i -1 -1 '
O ANy va e
S 1 e |
s }5‘ 3 o
3 4
- G
5 =y




ex 9) Table A represents an even function and Table B
epresents an odd function. Complete these tables.

Table B
-G -6
-4 =
-3 -2
-2 g
-1 = g

w|plw|v|=|o
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ex 10) Which library functions are...

a) even functions?



ex 10) Which library functions are...

b) odd functions?



Algebraic Tests for Even and Odd Functions: ”: /Xj
- A function is even if ‘F(‘* X); 7C/X>
- A function is odd if ﬁ(‘xv ~ “WC[XX




e Determine algebraically if the given functions are
even,0dd or neither.

a)‘/'(x)=4x4—-3x2+2 N
= 4R 20T
= gy—3x +1
CVEN Siice Ll=B=FL=)



ex 11) Determine algebraically if the given functions are
even, odd or

b) f(x)=3x"-2x+1



ex 11)@‘mine algebraically if the given functions are
even, 0dd or neither. PR A
9 () T
Qg (x) - R ~2,
x*+7 G (0= 73
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ex 11) Determine algebraically if the given functions are
even, odd or neither.

0 g(x)=
9@%: 4[;@ . = ‘/Xﬁ Yy
Z‘“‘X) = 2k ("Xf” =l —}(X ¥ z)
s = b _ 27{%'5
X}J* 2



ex 11) Determine algebraically if the given functions are

even, odd or neither. ovef)
4y’ h(/@ M 3
e) /7(1') =-—
P —2x

h(=x) = i)Y gy
(xx> *&(“‘% _7(}'3' QX + ()(’-Qﬂ




ex 11) Determine algebraically if the given functions are
even, odd or neither.

f G(x)=xVx’ -1
GR)= XV
C=) = ~x X1

Odd since
6E<)=~6(x)




