Math 3 Name: \LC\{
Unit 1 Day 4 Notes — Absolute Value Functions Date: !

Absolute value variable equations are written as:

e fx) = |mx+b|l+c o»lm"“’h‘ +C

(3 (R
¢ Graph looks like a right side up or upside down Vv

= Opens up if the coefficient in front of the absolute value symbols is fqﬁ"l'ﬁc .
f(x)=4|x+2| +3 opensup
= Opens down if the coefficient in front of the absolute value symbols is nc;d-“le.

f(x) = -4lx+ 2 | + 3 opens down

¢ The vertex of the graph will be (— é,cJ . You can use your calculator to find it!!
m

Let’s start with f(x) = | X | and graph the equation. This is called the parent function.
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What's the vertex? (0,0)

4 Does it open up or down?
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You try f(x) = |x +2|. How is it different from the parent graph? shifhed et 3 onits

G
4 What's the vertex? (v2,0)
ﬂ Does it open up or down? UF
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Now try: . Jd % um"{‘s
f(x) = | X | + 2. How is it different from the parent graph? S.""'ﬂ-f Uf)

: What's the vertex? (0.,3.)

Does it open up or down? UP
- 4» Domain: (-0 ,ob) Range:‘ A , oD )
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Vertical Transformations:
A constant added outside the absolute value symbol shifts the graph UP that many units.

f(x) = |x| + 5 moves the parent graph ___¢y P

A constant subtracted outside the absolute value symbol shifts the graph DOWN that many units.
f(x) = | x| - 3 moves the parent graph _d.0eJ 1\

Horizontal Transformations:
A constant added inside the absolute value symbols shifts the graph LEFT horizontally.
f(x)= |x+2| moves the parent graph __le&

A constant subtracted inside the absolute value symbols shifts the graph RIGHT horizontally.
f(x) = |x-2| moves the parent graph __ R (s wk

Reflection over the x-axis: -C\,
If you have a n,g,j ok «VC in front of the absolute value, the graph will be reflected or CP 4 _over the
X-axis.

f(x) = -| x| moves the parent graph fc@\CC“'tA oveY He x-ouxds

Vertical Stretchml mxtb |+ C\) vp ov down

@sf(x), where Q.is a real number > 0 leb o¢ right
If 0.> 1, then f(x) has a vertical suetdes by a factor of @.units.
decimad of fraction
If 0 <0< 1, then f(x) has a vertical swetehes by a factor of @.units.
f(x) = 2|x| How does this compare to the parent? sueks by a r £2
f(x) = 0.5|x| How does this compare to the parent? swetshes by a Guchor of o5

Quick Recap:
In what way would the graph of y = | X | move according to the following equations? Be specific.

1.y=4|x%3|-5 2. y=-|x22| +7

preti vl e Sy ~—— reflected over he X-axis
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Application: saifls vp T vaids

A rainstorm begins as a drizzle, builds up to a heavy rain, and then drops back to a drizzle. The rate r (in

inches per hour) at which it rains is given by the function /" = —-0.5 | t—1 | +0.5 and t represents
time in hours.

Graph the function.

How long does it rain?
When does it rain the hardest?

What is the rate of the rain after 30 minutes?



