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The Absolute Value

Materials

Notes
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Vocabulary: Section Formula (4 &k 2> 31), Internal

Section Formula (f* 4 82 3%), External Section

Formula (¢} & 2L 2> 31), Line Segment/ Segment (4%

).

Translations:

1. Set two points A and B located at “a” and “b” on
the number line. (3% A(a), B(b) » #4 + & 2L o)

2. If Pislocated at “x” on line segment AB, then the
ratio of segment AP to segment BP equals “m” to

“n”, where m and n are positive numbers. (& P(x)

2.4 ABF > ¥ AP:BP=m:n > H ¢ m,n
#ic o)

3. Therefore, point P can be represented as x equals
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1. Set two points A and B to be located at negative 1
and 15 on a number line respectively. (3% & +
- 2L A(—1), B(15) © )

2. Let P be a point located at “x” and it divides the
segment AB in the ratio 3 to 5, which means the

ratio of segment AP to segment BP equals 3 to 5.
Find the value of x. (& 2 P(x) HAB L} 5 ¥
AP:BP=3:5 > F x thif o)

3. Let Qlocated at “y” that divides segment AB

externally in the ratio 3 to 5, which means the

1




ratio of segment AQ to segment BQ equals 3to 5.
Find the value of y. ( © soAB - B Qly)i& &

AQ:BQ=3:5 > oy iiE o)

Solutions:

1.

Point P at “x” is on line segment AB. By the
Section Formula, we have x equals the quantity of
3 times 15 plus 5 times negative 1 over 3 plus 5,
which is equal to 40 over 8. So the answer will be
5. (B P(X) A AB} » fi* AL E

X_3><15+5><(—1)_@_
3+5 8

5¢)

Point P lies on the external part of line segment
AB, and the length of segment AQ is less than
segment BQ. Hence, point A lies between point Q
and point B. We will have the ratio of segment QA
to segment BAequals3to 2. (%] = Q & % AB

b x AQ<BQ v LA 4G Qe B 2 o ik
3L 3 19 QA:BA=3:2)

Point A located at —1 lies on segment QB. By the
Section Formula, we will get negative 1 is equal
to the quantity of 3 times 15 plus 2 times y over 3
plus 2. It will lead to the answer that y is equal to
negative 25. (2 A(-1) QB F » 1% A gE 250 F

_ 3x15+2xy
3+2
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Absolute Value

The distance from the point to zero.
|-41=4 o 15]=5
> 4units = 5 Tlts —
A
— A
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Distance is always positive, or zero.

Vocabulary: Unit (H i+).

Sentences:

1. The absolute value of x can be represented as the

distance from the point x to zero. (x & ¥ & 7%

L0
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The distance is always positive, or zero. (FE3E -
AL Hee K 0 )

The absolute value of negative 4 can be expressed
as the distance from negative 4 to zero, which is 4
units of length. (f 4 8BNS P L &7 1L £

fpa\Ié‘4§'JOﬁﬂﬁE%ﬁ’#,T£{4ﬁfi£ °)
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Vocabulary: Absolute Value (% ¥t 18), Abs (% ¥ & 1

‘ﬁa ), Geometry (% i), Algebra (¥ #x), Origin/Zero
(fm BE).

Translations:

1.

The geometric and algebraic meaning of the
absolute value. (% ¥ B8 P & & 22 S8k

& )

Set two points P and A to be at “x” and “a” on the
number line respectively. (3% # + & 2L P(x)¥&2
A@) )

The symbol “|x|” represents the distance from
point P located at “x” to the origin on the number
line. We will have abs x equals positive x when x is
greater than or equal to 0. Otherwise, it equals
negative x when x is less than 0. (% 55 | x| % -+ #&
4 2L P(x)E2 R 2L O(0)snpEdE » ¥ x| &3 x §
X X3 E0; x| E3N—xF x/]30e)

III

The symbol “|x—a|” represents the distance from

point P located at “x” to point A located at “a” on
the number line. We will have the abs x minus a
equals x minus a when x is greater than or equal
to a. Otherwise it equals the opposite of x minus a

when x is less than a. (7 55 |x —a| % 7+ #ik& + 2t

P(x)£2 jn B A(@)sEEdE > ¥ |x—a | E 3 x—a § x




Notes:

1. To show that we want the absolute value of
something, we put "|" marks on either side,
which are called bars.

2. Sometimes absolute value is also written as
"abs( )", so abs(-1) = 1is the same as |-1| = 1.

3. The abbreviation ABS means Absolute Value.
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Vocabulary: Expression (& 3%), Scenario (525).

Translations:

1. Solve the equation: The absolute value of x plus
the absolute value of x plus 3 equals 5. (Or you
can say: This expression plus this expression is
equalto 5.) (f > #2358 x B ¥ E 4c x 4 3 4G ¥

#4

504 TR R AEHEENS)

e

2. Tofind the changing point, we can let the
expression inside of the absolute value which is x

be zero, and we get x is equal to zero. (35 3| % ¥

3. Zero and negative 3 divide the number line into

three parts, so we have three scenarios. The first
scenario is “x is greater than or equal to 0.” The
second scenario is “x is greater than or equal to
negative 3 and less than 0”. The third scenario is
“xis less than 0.”(0 §2 3 #-Hci &~ = 3 K3th >

oA XANENO F BRI X033

PR B E X300 )

4. Inthe second scenario where x is greater than or

equal to negative 3 and less than 0, this makes




the value of the first absolute value positive. We
just replace it with the expression inside itself.
The expression inside the 2" absolute value has a
negative value. So we need to replace the
absolute value with the opposite of the inside
expression. (2% = B3tk > Fl i x 41300 3]
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Vocabulary: Inequality (# % ;%), Interval (% &),

Infinity (& *2).

Translations:

1. Absolute value of inequality. (& ¥+ & % % ;%)

2. If the absolute value of x is less than or equal to
k, then x is between negative and positive k,
denoted by brackets with the negative k and the
positive k within bracket. (%’|x|£k v B
—k<x<k - Tz iE[kk] o)

3. That also means the distance from points, which
lies in the interval negative k to positive k, to O is
lessthank. (» ¥ g & x $] 0 g & —k I
kenF®m R p o)

4, (—oo, b] : From negative infinity up to and
including b.

5. (a, b) : Between “a” and “b” with neither
included.

6. [a,b]:Between “a” and “b” with both included.

7. [a,0): From “a” up to but not including infinity.

8. AUB:AunionB./AorB.




9. ANB:Aintersection B. /A and B.

Vocabulary: Endpoints (4 25).
@15
TR, -

W]x=1]g2 - @3-x[>2 - @)2x—1]<5 TranS|ati0nS:
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1. Geometric and algebraic meaning of solutions.

(jenf e 2 SHcd & o)

e alx-1<2
-2<x-152 >

MiE-1<x<3 - #r[-1,3]

2. (—oo, 1) U (5, oo) : The interval of negative infinity

208 &3-x
&3>

and one without including the endpoints. It’s

A Al T BT x> 58

x <1 B (=00, 1)U(5,0)

. going to unite the interval of five and infinity

(=00, 1)U(5,00) =

without including the endpoints. (§ & 3= 3] 1
FE FARBSRRT CIHMESIIENNST ¢ 7
B A o)

3. The distance from x to 3 is greater than 2. By the
figure below we will have that subtracting 2 away
from 3 is negative 1; adding 2 to 3 is five. (3 £7 x

SREAL L 3T 2 )

Supplementary Materials

Solve Applications with Absolute Value

Absolute value inequalities are often used in the manufacturing process. An item must be
made with near perfect specifications. Usually there is a certain tolerance of the difference from

the specifications that is allowed. If the difference from the specifications exceeds the tolerance,

the item is rejected.

|actual-ideal| < tolerance

Problem

The ideal ofa needed for a machine is 60 mm. The actual diameter can

the ideal diameter by 0.075 mm.




Solution
Let x = the actual measurement.
Use an absolute value inequality to express this  |actual-ideal| < tolerance
situation. |x - 60| <0.075
-0.075 < x - 60 <0.075
Solve the inequality. Add each side of the 59.925 < x < 60.075
equation by 60.
Answer the question. The diameter of the rod can be between

59.925 mm and 60.075 mm.

Notes

Vocabulary: Manufacturing Process (% i# & #2), Tolerance (% 3 £ ), Specification (%), Exceed
(42.41), Reject (£ ), Diameter (2 /%), Rod (%), Vary From (7% ¢ %%), Acceptable (¥ # %),
Compound (& =5).

Sentences:

1. What range of diameters will be acceptable to the customer without causing the rod to be

rejected? (% = i &R eh¥ + L S FFF R 7 7)

2. Rewrite as a compound inequality. (#-2 £ & = £ =2 & ;% o)
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