Absolute Value Functions

In order to graph an absolute value function, youlilbe using many of the same methods you
did for quadratics. The standard form of an abstduvalue function is nearly identical to that

of a quadratic function.

fy=alx=h+k

The standard graph by which we translate absolutdue functions comes from the equation

of thediagonal line y = X.

y=X

This is the graph of the functiony = X. In this case,

the x and y values of coordinates are identicalorF

example, (-3,-3). You can see the x and y values a

the same.

Now, lets take a look at what happens when | wam bsolute value of x.

y =¥

If the graph of ¥ = Xabove is f(x) , the function to the

left is‘ f(x)‘ . We know that the absolute value of a

number cannot be negative. If we take the absolute

value of f(x) , it would cause the left portion of the

graph above to reflect above the x axis. Now as yo
can see, all y values of the function are positivEhis
is where the graph of the absolute value of x comes

from.



As we look at the following absolute value functisnyou will notice how similar they are to quadratiunctions.
The vertex of an absolute value function is alsovgn by (h,k). Horizontal and vertical shifts ardentical, as
well as the effect the value c has on the graph. The rules for finding the rangad domain of an absolute
value function are also the same as a quadraticon®times, an axis of symmetry must be used to gragmir
function. Intercepts are found by substituting zefor either x or y, and solving for the remainingariable.

fy=alx=h+k

fy = X

fro =|x+2|

The graph of this fungtion shifts to the right 2. he graph of this function shifts to the left 2.

Once again, notice that the value df determines the horizontal shift of the functiorif the function
is defined asf,), the graph on the left isf,,_, , while the graph on the right i$, .



fy =[X+3 fo=|x-3

The graph of this function shifts up 3. The graplf this function shifts down 3.

The value of K, for an absolute value function in standard formetermines the vertical shift of the function. As
before, if the function is simply defined af:ix) , we are looking atf(x) +3 and f(x) —3 respectively.

ﬁ@:_M

On the left we have the opposite of the parent ftion.
In this example, the value o8, in the standard form
is -1. A negative reflects the graph of the furami
about the horizontal axis. This is read as the ogjte
of the absolute value of x. If the parent functiagiven

is referred to as f(x) , this function is — f(x) .




Here we will see how the value @&in an absolute value function in standard form afés the graph of the
function. To illustrate this, we will look at théollowing graphs that have their vertices on theigin.

1
Ty =4X frg = Z|X|

This graph seems very narrow, but what is
actually happening, is the value of the function is
increasing very rapidly. The y values are
increasing at 4 times their normal rate. The rapid
increase causes the graph to appear narrow.

This graph is wider than the parent function. In
this case, the y values of the function are
increasing at ¥ their normal rate, causing a more

gradual increase.

If the value ofthe leading coefficient is a whole number, the yiwas of the graph will increase rapidly causing
a narrow graph and more extreme slope. If the &gl coefficient is a fraction, the y values of tHanction will
increase mildly, yielding a more gradual slope.



Describe the movement of each of the following absolute value functions. Describe how the
graph of the function opensand if thereisany horizontal or vertical movement. Besureto
tell identify how many spacesit moves, for example: This graph opens up, and shifts left 6, up 3.

A) f(x)=3|x—4|+1 B) f(x)=—|x+]1+6 C) f(x)=|x|+4

D) f(x)=|x+5|—2 E) f(x)=|x—3| F) f(x)=—3|x+]1+3
1 2

G) f(x)=5|x—3|+2 H) foy=-|x+6 ) f(x)=§|x|—4

State therange and domain for each of the following.

A) f(x):3|x—4|+1 B) f(x):—|x+14+6 C) f(x):|x|+4

D) f(x)=|x+5|—2 E) f,=[x-3 F) f(x):—3|x+]j+3

6 f :%|x—3|+2 H) T, =-|x+6 ) £, =2x-4



Find the vertex of each of the following absolute value functions.

A) f(x):_|X+3| B) f(x):3|X—2|—4 C) f(x):_|x|—2

D) f, =|x-2/+3 E) f, =2|x+6[+9 F fy =—|x-4+7

Solve each of the following absolute value equations. This is what you will need to do to find the x
intercepts of absolute value functions. Rememiest isolate the absolute value, then set up tveparate
equations to find your solutions.

x+3-6=0
[x+3 =6
Set equation equal to _ _ Set equation equal to
6 and solve by X+3=6 and X+3=-6 -6 and solve by
subtracting 3 to both x=3 X = -9 subtracting 3 to both
sides. sides.

So the two solutions are 3 and -9. These wouldtex intercepts of the graph of the functiop=|x+3-6.

Watch for abnormalities. lif the absolute value eals a negative number, you cannot create two peshk. If
this happens, there will be no solutions to the ptem, which in terms of the graph of the functiotglls you that
there are no x intercepts.

A) [x-4-2=0 B) 2x+4-12=0 C) —%|x|+1=0

D) -2|x-3=0 E) |x-6-5=0 F) -8]x-1+2=0



Match the appropriate graph with itsequation below. Explain why each of your solutionsis
true.

f |\L_'\_'\. _,__-I-"'I"IWI f / T 1 LI — |\ | I S T LI —
D E F
1) f,=4x-1 Z)H@:%M—l 3) f,=-|x+3

4) H@=V‘3+2 S)Q@=—V—q+3 6)Q@=—V+ﬂ



rF

Graph each of the following functions. Y ou may need to use an axis of symmetry to graph

some of these. Label the vertex, y-intercept, and all x-intercepts. Remember, to find the x inter cepts of an
absolute value function you will need to set the function equal to zero and solve an absolute value equation.

A) f(x)=—|x—2|+3 B) f(x)=x+4{—4
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=3|x+5-6

F 1y

E) f,=-[x-3-2
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