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7.3 Absolute Value Equations
Warm up 1:

a) Graphy = |x + 4| and y = 2 using a different
colour for each equation. /

U:'x,—n( \ 'J"?. 3. \f 7

b) At what points do the graphs intersect?

(-6,2) and (-2,2)

¢) Use your calculator to compare the table of values X Y1 Y.

¥ = |x + 4| and y, = 2. Complete the table below. g 2 2

' -5 ( 2
d) Does your table of values show your point(s) of 4 °

. i 2

intersection? \j e 3 N >

Explain how you could use a table of values to -2 2 2

determine the point(s) of intersection. . -1 2
Look &ur H—valves nwhin \j‘-‘j;, 3

The solution(s) to an absolute value equation, is represented by the x-coordinate of the
intersection point(s).

e) Write y; = |x + 4| in piecewise notation. q
-~ X <-
|+ = i x4,
EE LIRS > -4

f) Solve the equation |x + 4| = 2 algebraically to verify the two solutions calculated in part
(b)?

Case 4 _Case2

a+4 =2 x-q =2
-x= 6

L=~ L=-G

g) How do you use your piecewise notation to begin solving an absolute value equation?

We want 4o solve he enlp_ for €eah v f’vece"
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Example 1: Solve each equation algebraically. Verify your solution(s) algebraically.

a) [3x—1]=4

Case 4
3x-\ =4
ve
3ol 3x=5
= £
X 2 v’
Ig(—)"‘ =4 7
Y
\ib‘\ l'S-—l \ = 4
4] = v/
4 =4
b) |1 —4x|=6x
Case 4
(-4 =bx
(=10
s/

1468 = e (%)

Caxe >
-3+l = 4

Chapter 7 Page 3



c) |x2+10x+15/=6

Case 4
Li*+lox+l5=06
A4 10X +9 =O
(xta) (xt\>=0

A 4Q=0 +|=0
x=-9 x=-

ety
GRRLIa  EL AV
lL-")“" \o(")""s\ =b

1L]=¢
C=6

d) [x2+8x+16|=1

lase 1

Xrextle=|
X4 t|g=0

(x+3)(x+5)=0
X=-3 x=-5

\/erig
[(-3)* R(=3)+I6] = |

|4 -244e| =\
'l\'-‘— \ v

[25 - 4o He| = |

Case 2
i
—x?*-lox~\§ =0
0= % +1ox+15+b
6= x* +\ox~+2|
0= (Xx+3)(x+71 D
x4+3=0 X*1=°
x= -3 )L=’7

[-*+ = 1S | =@ V4

[(-D+ o3 as\=6 )/

l/',__fx': ’q,'7\ -3»-\J

case 2
-X*-¢x-le=\
0= x*+gx 4171

x= -2\ g4
2¢O

|¢=5)*+ g(=dMe|= |

|l\: \

|-x=-3,-5 |
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Example 2: Use your graphing calculator to solve each absolute value equation. Round solutions to

two decimal places where necessary.
a) [x*—2x—6|=4
Vi |x*-2x-e|
Yo 4

2nd ~cale
§- inkerse ot

il

Solution(s):  (-2.32,4) (-0.13,4) (2.13,4) , (4.32,4)

b) 3x + 18 = 2|x? + 6x]|
v 3xt\¢
Yz 2|x*+ bxl

Solution(s):

=

t= 1,5, -1.5, =6

CLro),

c) |2x+1|=x
Yo \17(,4 \\

Yo %

Solution(s):

No s, 12
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(-.5,35)  (1.5,25)

Y

/

o mn -\°
Mmox &

mn -2
3 max 3o

Xrmn:-S
Moy: S

3 ™in: -2

maox : S



Example 3: A manufacturer rejects 250 g boxes of Goldfish Crackers when the actual mass of
the box differs from the stated mass by more than 3.5 g.

a) Write an absolute value equation that can be used to determine the greatest and least
masses that are acceptable.

Let x = weiamoﬁ be x
= 3.5

b) Solve the equation. What is the least mass that is acceptable? What is the greatest mass
that is acceptable?

Ix_-zso

¥-250= 2.5 — A *+280=3S

X263 5 X = 246.5
0 T
greategt 1Cast

24659y £ X £ 265359
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