
Math 2AP §1.8 Absolute Value II

1. The equation |x − 10| = 5 can be read as ... Yesterday we read it
as (x− 10) is 5 away
from the origin

“The distance from x to 10 is 5” or equivalently “x is 5 units away from 10.”

According to that sentence, what are the solutions to this equation? Check your answers
by pluggin in

2. The equation |3x − 9| = 12 can be read as “3x is 12 units away from 9.”

(a) What are the two possible values for 3x?

(b) What are the two solutions to the equation?

3. Solve the following absolute value equations using this alternative way to think about This may seem weird,
but it really will be a
useful way to think
about absolute value

absolute value as distance.

(a) |2x − 5| = 7.

(b) |x + 2| = 13

Hint: |x + 2| = |x − (−2)|. So this reads “the distance of x from -2 is 13”

(c) |4x + 6| = 2

4. Consider the absolute value inequality |2x − 3| < 5.

We can read this as “The distance of 2x to 3 is less than 5.”
So, we get the numberline below.

From the picture, the inequality |2x − 3| < 5 is equivalent to the compound
inequality −2 < 2x < 8

Solve the compound inequality and graph its solution on a numberline.

5. Use the technique from problem 4 to solve the following inequalities.

(a) |x − 5| > 12

(b) |3x − 6| < 3

(c) |x + 5| > 3

Hint: Remember, |x + 5| = |x − (−5)| = the distance of x to 5.
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6. Consider the equation |x − 3| = |x − 7|. This problem is the
first example of how
this way of thinking
about absolute value
can be useful

(a) Write a sentence interpreting this equation as a statement about distance.

The quoted part of #1 and #4 are examples of distance interpretations.

(b) Solve the equation. Check your answer

7. Solve the following equations.

(a) |x − 19| = |x − 21|
(b) |x + 6| = |x − 12|
(c) |2x − 17| = |2x − 21|

8. Consider the inequality |x − 5| < |x − 9|.

(a) Write a sentence interpreting this inequality as a statement about distance.

(b) Use (a) to solve the inequality. Graph its solution on a numberline. x < 7

Note: if you think carefully about part (a), part (b) is very easy

9. Solve the inequality |x − 4| > |x + 2|

10. Graph the solutions. to the compound inequality |x − 4| < 2 AND |x − 7| < 2.
Write the solutions to this as a compound inequality in simplest form.

11. (a) Explain why |a| = | − a| for any number a.
(b) Explain why |a − b| = |b − a| for any numbers a and b.

12. Solve the following.

(a) |2x − 10| + |10 − 2x| = 60

Hint: Use part (b) of the last problem.

(b) |6 + 3x| + | − 3x − 6| > 20

13. (a) Complete the table below.

x |x − 4| x − 4 −(x − 4)
8
7
6
5
4
3
2
1
0

(b) For what values of x does |x−4| = x−4
Express your answer with inequaalities.
When does |x−4| = −(x−4) ? Explain.

Homework:

• Finish this sheet.

• Use any technique to solve p. 35 # 17, 26, 34, 37, 45, 47, 57, 60, 62
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