Math 2200
7.2 Absolute Value Functions

An absolute value function is a function that involves the absolute value of a variable.
Basically applying the absolute value to any function makes all range values become
positive.

Graphically, anything below the x-axis gets “flipped” above the x-axis.

Let’s take a look at the function the graphs of y = |x| and compare it with two other
graphs,y =xandy = —x

y = |«
Y

Notice that the vertex, (0, 0), divides the graph of y = |x| into two distinct pieces. For all
values of x less than zero, the y-value is —x. For all values of x greater than zero, the y-value
is x. So we can look at the graph of the absolute value of x as being made up of pieces of two
separate graphs. We only want the parts where the range values are above zero. Therefor
we can define the graph of y = |x| as a piecewise function.

Piecewise Function: a function composed of two or more separate functions or pieces,
each with its specific domain, that combine to define the overall
function.

Using the definition of absolute value, we can describe the graph of y = |x| as:
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A\@Lhy do you think it’s: —x, if x < 0 and not x < 0?
| T(SD)\C\M}\ ) o hare dooo \(~\)°\\U\f’% ‘({:vr\
one —0Aa R, R\{ éO?h\ \ V\D_k & %.\_‘r\(-k-'.al\.



In general, all absolute value functions can be represented as piecewise functions:

_( f(x), where f(x) =0
Y= {— £(x), where f(x) < 0

Example 1:
Consider the absolute value function: y = |2x — 4|.

(A) Determine the y-intercept and x-intercept.
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Invariant Point: a point that remains unchanged when a transformation is applied. In the
case of absolute value, the x-intercept will always be an invariant point because the
absolute value of 0 is always 0.

(B) Sketch the graph. l'k\\ 8 'é\\
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(C) State the domain and range:
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(D) Express as a piecewise function: \i u\f \"\‘l\
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Example 2:
Graph the absolute value function: y = |—x? + 2x + 8|.
A) lieFt_e(_rmine the y-intercept and x-intercepts (invariant points).
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(B) Sketch the graph. ;
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(C) State the domain and range:
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(D) Express as a piecewise function:
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Example 3:
Consider the absolute value function: y = |x? — x — 2].

(A) Determine the y-intercept and x-intercepts.
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(B) Sketch the graph. d
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(C) State the domain and range:
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(D) Express as a piecewi egunction:
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Expressing Absolute Value Functions as Piecewise Functions Algebraically

Similarly, we can use a visual representation of the absolute value of a quadratic function to
determine the piecewise function. This is an algebraic method using sign diagrams to
analyze where the quadratic function is positive or negative.

Example 4:
Express the function y = |(x — 2)? — 4| as a piecewise function.
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As you can see from the graph below, the test points do in fact show where the graph is
below the x-axis. It is this interval where we apply a negative to the function which would
invert all y-value from negative to positive.
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Example 5:
Express the function y = | — 3x — 12| as a piecewise function.
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Example 6:
Express the function y = | — x2 + x + 3| as a piecewise function.
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Textbook Questions: page 375-379#2,3,5,64a,b,c,7,84a,b,f,9,10,11,12,13



