2.5 PROPERTIES OF GRAPHS
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I) Symmetry (Jiil))

Symmetry with Respect to the x-axis: If (x,y) on the graph,
then (X, -y) is also in the graph

Symmetry with Respect to the y-axis: If (x,y) on the graph,
then (-, y) iIs also in the graph

Symmetry with Respect to the origin: If (X,y) on the graph,
then (-x, -y) Is also in the graph
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Ex1: Determine whether the graph of each equation is
symmetric with respect to the a. x-axis, b. y-axis, c. origin

y=x"+1
2)xy =4
3)|x|-|y|=6
4)x2:‘x—y2‘
5)y =

X

Ex2: Find the image of the point R(-2, 3) with respect to the
X-axls, y-axis, and the origin
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II) Even and Odd Functions

A function fis even if f(-x) =f (x) for every x in the domain
of f.

A function f is odd If f (-x) = -f (x) for every x In the
domain of f.

Ex3: Determine each function is even, odd , or neither.

1) f(x) = x°

Solution

f(=x)=(-x)*=x"=f(x)= f(x) iseven
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2)g(x)=x’
Solution
g(-x) = (-x)° =-x’ =~ g(x) = g(x) isodd
3)h(x) = x° + X’
Solution

h(—X) = (=X)° +(=X)* =—x° +x*> = g(X) is neither even
nor odd

x> X"
6) T(X) ==

X° +1 UX° =X

| even | _odd | . odd |

4 k(x)=5  5) f(x)=
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Notes:

m |f the graph of an even function is symmetric with respect to
with respect to the y-axis.

m |f the graph of an odd function is symmetric with respect to
with respect to the origin.

mlf the graph is not symmetric with respect to the y-axis or the
origin, then function is neither even nor odd

/(X): ) |

it f(X) = x2 =X
f(x) = x? (even) (0dd) neither
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IIT) Translations (“> ¥)of Graphs

I) Vertical Translations

oIf c Is a positive real number, the graph of f (x) + c is the
graph of y =f (x) shifted upward c units.

oIf c Is a positive real number, the graph of f (x) —c Is the
graph of y = f(x) shifted downward c units.




II) Horizontal Translations

elf ¢ Is a positive real number, then the graph of
f (x —c) is the graph of y =f (X) shifted to the right c units.

oIf C Is a positive real number, then the graph of f (x + c¢) is the
graph of y =f (x) shifted to the left c units.
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Basic Graphs:

1)y =x?2

3)f(x) =x3 !

2) 1(x) = |x]
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Ex4: Sketch the graph of the following functions
1)y=x?
2)y =x°+1
3)y=x?-1
4)y = (x+1)7
9)y = (x-1)7
6) y =(x-1)*+2
7)y=(x+1)>+2
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Ex5: Find the range of the function f(x)=|x+1-3

Ex6: If the graph of the function y = X—3 IS shifted
X+

horizontally two units to the left and vertically

three units up, hen find the equation of the new
graph.
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IV) Reflections (.+=-Y))of Graphs

*The graph of the function y = —f (x) Is the graph of y =1 (x)
reflected across the x-axis.

e The graph of the function y = f (—x) Is the graph of y=f x)
reflected across the y-axis.
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/\ X
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Ex7: Sketch the graph of the following functions:

1)y=—x

2)y =~/—X
3)y=—Vx+1
4)y =—/x+1
5)y =~—Xx+1
6)y=~—-x+1
7y=—x-1+2
8)y=+-x+1-2

9y=—-+/—-X+1+2
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Note: 1) If (Xx,y)e f(X) then (éx, yje f (ax) and
(x,ay) e af (x)

Ex: If the point (-1, 2) lies on the graph of y = f(x), then find the
Image of this point on the graph of the following functions:

1) y=2f(x)
2)y = f(2X)
3)y=2f(§x)

4)y =3f(x)+1
5y =-3f(2x)+2
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V) Stretching (:+<{))and Compressing (u<54))of Graphs

1) Vertical Stretching and Compressing

If ¢ > 1 then the graph of y =c f (x) Is the graph of y = f (x)
stretched vertically by C.

If O <c<1thenthegraphofy=cf(x)isthe graphofy="f(x)
shrunk vertically by C.

y=x2 Yy y=2x°

Example:
y=2x2is the graph of y = x?
stretched vertically by 2.
y:%x2 is the graph of y = x2
compressed vertically by % .
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2) Horizontal Compressing and Stretching

If ¢ > 1, the graph of y =f(cx) Is the graph of y = f(x)
compressed horizontally by C.

If 0 <c<1,thegraphof y=1f(cx) isthe graph of y = f(x)
stretched horizontally by C.

Example:
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Ex8: Graph y = %(x +1)° —1 using the graph of y = x3.

Step 1:}
— v3
[S -
y:




Step4: y= %(x+1)3 -1
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