Name:

Class Number:

SECTION 7.4: Absolute-Value Equations and Inequalities (p. 547 — 558)

O Absolute value (p. 547)

[0 The absolute-value principle for equations (p. 548)

[0 Algebraic and graphical approaches to solve absolute value equations (p. 549)
[ The absolute-value principle for equations with TWO absolute values (p. 551)
O Principles for solving absolute-value problems (p. 552)

For problems 1 through 7 below, answer the following questions in groups. You do not need to show
your work. Think about it and write down your thoughts. Write down anything you think might help
another student understand how you came up with your answers.

1. Nico takes the absolute value of a number,
and gets 5. What number(s) did he use?
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2. Nanci takes the absolute value of a number,
and gets 0. What number(s) did she use?
Nanc \'s nuomba- Mmusk be ZUO

Swmee Zero iSO vaits aw(.y feom
Tse .

3. Jayshawn takes the absolute value of a
number to get -8. What number(s) did he
use?

No solution

4. Mavic doubles the absolute value of a number
to get 18. What number(s) did he use?

q or -9
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5. Sam takes the absolute value of a number
then subtracts 5 from the result to get -1.
What number(s) did she use?

TR

6. Jacyln adds 1 to a number then takes the
absolute value of the result and gets 3. What
number(s) did she use?

/] ov s

7. Char says that she can multiply the absolute
value of a number by -4 and the result will be .
20. What number(s) could she be thinking
of?

No Soluhon
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SECTION 7.4: WRITING EQUATIONS INVOLVING ABSOLUTE VALUES

The descriptions from the previous problems are below. Use algebraic symbols to translate the
problems you just solved into equations. If you had to think through more than one step to arrive at
your answers, try to write the steps using algebraic symbols as well.

Inl=5

8. The absolute value of Nico’ number is 5. : Equation:

Solution(s): "= 5 °R h=-5

9. The absolute value of Nanci‘s number is 0. Equation inl = O
Solution(s): r=o
10. The absolute value of Jayshawn’s number is -8. Equation: ‘ J , = -8
Solution(s): No Scluhen
( abssivic Valve euvipor wmosr be
nennega tw.)

11 Mavic doubles the absolute value of the number to get 18.

Equation: 2-Im| = |D

Solution(s): m=9 o-r m=-9

12. Sam takes the absolute value, then subtracts 5 from the result to get -1.

Equation: Elre == \

Solution(s): S~ 4 or sz -4
13. When Jacyln adds 1 to a number, then takes the absolute value of the result, she gets 3.

[J+1l =3

Equation:

Solution(s): \S =2 or

14. Char multiplies the absolute value of a number by -4 and the result will be 20. What number(s) could
she be thinking of? _
Equation:____ ~ 9 ’ ¢ | =AY

Solution(s): __No so luthon
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Name:

SECTION 7.4: Determine the

15. 12b+1|+2=7

Class Number:

uation, and then solve the equation.

16. 3|8+ w| =42

=~ |2b#t| 2 -2 = F-2 > 3 |wrg| = 42
) i 3
= [2btl] t o =5
’ = jw+g| = I
= |2b+2l =5
= wig= 14 or Wtg=-ld
= 1=5 oR btl= -5
= ZEFE 8 = w= 6 or |w = -22
= 2b =1 oR 2b = - 6
— b = 4 oOR b=-3
17. =3 |x+8| =12 18. —4|2m—-15|+9 =-11
5 -3-1x+8] = 12 = -4-{2m-15| = -20
-3 1 -
> -4 . 2m-15| = -20
- 1 -4
= Ix+8| = -4
=) G = 15) =5
No Solohoa: recall Hat e absslile \
vobve Brchon £00.= x| most e  2m-15=5 or 2m-15=-5
non nesu’nvl. ovtput valves. iw oTher words,
foe er input value X, we Know ixi20. = 2m = 20 o 2m = 10
Thos, Herd T8 o value fe B 5=
Ix+g| < © s 0= ot | m=5
and we Conlude conclude THere 15 ke Sovha.
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15. Let’s solve this problem using our graphical method. To do so, we graph the expressions on either side
of the equals sign separately by setting

y1=|2b+1|+2, Yo =17

We remember that the solution of our equation are the “x-coordinates” of the points of intersection.
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Using the graph below (our on our graphing calculator), we see the two points of intersection are

(—3,7) corresponding to solution | b = —3

(2,7) corresponding to solution | b =2
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OPTIONAL CHALLENGE PROBLEM

Determine the number of soluti the equation.

19.  [3x+ 6] =[6x — 12|

= 3x+6 = 6Xx -12 oR 3x +6 = - (6x -12)
= 3xFIg = 6 or = gx +6 = —6X + 12
= g8 = 3x i 3% = wf® * &
= Q3¢ = 6
= _'_3_ z S¥ = QX "_i
3 3 Q q
r
=) R = 6 =N S = _2.
o)

20. —2|4y—12|-5=4|y+1|+15

> ’Z-“ij—-l?_l: L\~\\,+1} + 20

= -2 l'—(j—ll\ = Y Initk 4] FZ8

=
=7
=) “{j'l?_' = -2.|y+21\ -10
No secluthon . Consider the LHS of s equa"hor\ Given by |qj-17_\'

The ovtput to He LHS w:lt always be_ great e Hhan  or equed 1o Zero.

Compere thss F» e RHS  -2- |3+1l ~10 . Tr ovtpt o He

\r‘-‘jh+ hand Side 5010 alweys e ess an or equel Ho -10. There s

vh tbay e tue eotpurs can e e Scme, Thus we conclucle

Math 105, Class 7 Handout "\’\&P( S ro Solnoy o B cqua’h,o/\.

Page 4 of 4



19. Let’s solve this problem using our graphical method. To do so, we graph the expressions on either side
of the equals sign separately by setting

y1 = |3z + 6| Y2 = |62 — 12|

We remember that the solution of our equation are the “x-coordinates” of the points of intersection.

I
\ 29
28

271

y1 = |3z + 6|

264

25

2
24 (6»’. 4)

23t

221

21

20

Using the graph below (our on our graphing calculator), we see the two points of intersection are

2
(g, 8) corresponding to solution | x = 3

(6,24) corresponding to solution | z =6




