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(UNDERST ANDING INEQUALITIES INVOLVING ABSOLUTE VALUES IS A FUNDAMENTAL ASPECT OF ALGEBRA THAT HELPS US ANALYZE
THE RANGE OF POSSIBLE SOLUTIONS FOR VARIOUS REAL-WORLD PROBLEMS. ONE COMMON INEQUALITY THAT STUDENTS
ENCOUNTER IS |U - 5| < 2. THIS INEQUALITY IS A REPRESENTATION OF A RANGE OF VALUES THAT THE VARIABLE U CAN TAKE,
CENTERED AROUND A SPECIFIC POINT—IN THIS CASE, 5. VISUALIZING SUCH INEQUALITIES ON A NUMBER LINE PROVIDES AN
INTUITIVE UNDERSTANDING OF THE SOLUTION SET AND ENHANCES PROBLEM-SOLVING SKILLS. IN THIS COMPREHENSIVE GUIDE, WE

WILL EXPLORE HOW TO INTERPRET AND GRAPH THE INEQUALITY |U - 5| < 2, ALONG WITH RELATED CONCEPTS, METHODS, AND
EXAMPLES.

UNDERSTANDING THE ABSOLUTE V ALUE INEQUALITY |u - 5| < 2

WHAT Does THE ABSOLUTE V ALUE REPRESENT?

ABSOLUTE VALUE REFERS TO THE DISTANCE OF A NUMBER FROM ZERO ON THE NUMBER LINE, REGARDLESS OF ITS SIGN. For ANY
REAL NUMBER X, |X| IS ALWAYS NON-NEGATIVE:

-Ixl=x,Fx>0
-Ix|=-x,IFx<0

\W/HEN DEALING WITH INEQUALITIES SUCH AS |U - 5] < 2, THE ABSOLUTE VALUE SIGNIFIES THE DISTANCE BETWEEN U AND 5 BEING
LESS THAN 2. THIS MEANS U IS WITHIN 2 UNITS OF 5 ON THE NUMBER LINE.

INTERPRETING THE INEQUALITY |U - 5| < 2

THE INEQUALITY |U - 5] < 2 CAN BE READ AS:

- THE DISTANCE BETWEEN U AND 5 IS LESS THAN 2.

THIS CAN BE TRANSLATED INTO A COMPOUND INEQUALITY:
--2<u-56<2

ADDING 5 TO ALL PARTS OF THE INEQUALITY GIVES:
-3<u<7’

THUS, THE SOLUTION SET INCLUDES ALL REAL NUMBERS U THAT ARE GREATER THAN 3 AND LESS THAN 7.

SOLVING THE INEQUALITY U - 5| < 2



STEP-BY-STEP SOLUTION

1. START WITH THE INEQUALITY:

lu-5|<2

2. EXPRESS THE ABSOLUTE VALUE INEQUALITY AS A DOUBLE INEQUALITY:

-2<u-5<2

3. ApD 5 TO ALL PARTS TO ISOLATE U:

-2+5<u-5+5<2+5

SIMPLIFIES TO:

3<u<’

4. CONCLUSION:

THE SOLUTION SET IS ALL REAL NUMBERS U SUCH THAT U IS GREATER THAN 3 AND LESS THAN 7.

NoTE: THE INEQUALITY IS STRICT (<), SO THE BOUNDARY POINTS 3 AND 7 ARE NOT INCLUDED IN THE SOLUTION SET.

GRAPHING THE SOLUTION ON THE NUMBER LINE

VISUALIZING THE SOLUTION SET INVOLVES PLOTTING THE RELEVANT POINTS ON A NUMBER LINE AND INDICATING THE RANGE OF
SOLUTIONS.

STeps To GRAPH U - 5| < 2

1. DRAW A HORIZONTAL NUMBER LINE COVERING THE INTERVAL OF INTEREST, FOR EXAMPLE, FROM 0 1o 10.

2. IDENTIFY THE BOUNDARY POINTS:

-u=3
-u=7

3. PLOT OPEN CIRCLES AT U = 3 AND U = 7 BECAUSE THESE POINTS ARE NOT INCLUDED IN THE SOLUTION (STRICT
INEQUALITY).

4. SHADE THE REGION BETWEEN 3 AND / TO INDICATE ALL VALUES SATISFYING THE INEQUALITY.
5. LABEL THE GRAPH TO CLARIFY THE SOLUTION SET: (3, 7).

THIS VISUAL SHOWS THAT ALL POINTS BETWEEN 3 AND 7 SATISFY U - 5| < 2.

UUNDERSTANDING THE SOLUTION SET

THE SOLUTION SET IS AN INTERVAL:



- Open INTERVAL: (3, 7)

THIS MEANS THAT ANY VALUE OF U STRICTLY GREATER THAN 3 AND LESS THAN 7 SATISFIES THE INEQUALITY.
KEY POINTS TO REMEMBER:

- THE CENTER OF THE INEQUALITY (HERE, 5) DETERMINES THE MIDDLE POINT.

- THe RADIUS (HERE, 2) SPECIFIES HOW FAR U CAN BE FROM THE CENTER.

- THE SOLUTION SET INCLUDES ALL POINTS WITHIN THAT RADIUS, BUT NOT INCLUDING THE BOUNDARY POINTS IF THE
INEQUALITY IS STRICT.

RELATED INEQUALITIES AND V ARIATIONS

UNDERSTANDING THE BASIC FORM |U - A| < R HELPS IN SOLVING MORE COMPLEX INEQUALITIES INVOLVING ABSOLUTE VALUES.

1.lu-al<r

- REPRESENTS ALL POINTS U WITHIN R UNITS OF A.
- SoLuTion: (A - R, A +R)

2.lu-al>r

- REPRESENTS ALL POINTS U MORE THAN R UNITS AWAY FROM A.
- SOLUTION: U< A-RORU> A +R
- GRAPHICALLY, TWO RAYS EXTENDING LEFT AND RIGHT FROM THE POINTS A - R AND A T R.

3.lu-aAl<rRoOrR>R

- INCLUDE BOUNDARY POINTS, USE CLOSED INTERVALS [A “R,AT R].

ExAMPLES OF GRAPHING DIFFERENT INEQUALITIES

ExampLE 1: GRAPH U - 4| > 3

- SoLuTIoN: U< T orU> 7
- GRAPH: OPEN CIRCLES AT 1 AND 7, SHADING TO THE LEFT OF 1 AND TO THE RIGHT OF 7.

ExAMPLE 2: GRAPH U - 6| < 2

- SoLuTion: U P[4, 8]
- GRAPH: CLOSED CIRCLES AT 4 AND 8, SHADING BETWEEN THEM.

APPLICATIONS OF ABSOLUTE V ALUE INEQUALITIES

ABSOLUTE VALUE INEQUALITIES ARE NOT JUST ACADEMIC EXERCISES—THEY HAVE PRACTICAL APPLICATIONS:



- ERROR TOLERANCE: IN MEASUREMENTS, THE ACCEPTABLE DEVIATION FROM A TARGET VALUE.
- RANGE OF POSSIBLE OUTCOMES: FOR VARIABLES AFFECTED BY UNCERTAINTIES.
- DISTANCE CONSTRAINTS: ENSURING A VARIABLE STAYS WITHIN A CERTAIN DISTANCE FROM A POINT.

EXAMPLE: SUPPOSE A FACTORY PRODUCES ITEMS WITH WEIGHT U, AND THE ACCEPTABLE WEIGHT RANGE IS WITHIN 2 GRAMS OF
5 GRAMS. THE INEQUALITY |U - 5| < 2 DESCRIBES THIS CONDITION, AND GRAPHING IT HELPS VISUALIZE THE PERMISSIBLE
WEIGHTS.

SUMMARY AND KEY T AKEAWAYS

- THE INEQUALITY |U - 5| < 2 DESCRIBES ALL POINTS U ON THE NUMBER LINE LESS THAN 2 UNITS FROM 5.

- SOLVING INVOLVES TRANSLATING THE ABSOLUTE VALUE INEQUALITY INTO A DOUBLE INEQUALITY AND SOLVING FOR U.

- THE SOLUTION SET IS THE OPEN INTERVAL (3, 7).

- GRAPHING INVOLVES MARKING BOUNDARY POINTS WITH OPEN CIRCLES AND SHADING THE INTERVAL BETWEEN THEM.

- SIMILAR INEQUALITIES CAN BE SOLVED AND GRAPHED FOLLOWING THE SAME PRINCIPLES, ADJUSTING THE BOUNDARY POINTS
ACCORDINGLY.

- VISUALIZING INEQUALITIES ON THE NUMBER LINE HELPS IN UNDERSTANDING THE RANGE OF SOLUTIONS AND THEIR APPLICATIONS.

CoNcLUSION

MASTERING THE ART OF GRAPHING AND INTERPRETING ABSOLUTE VALUE INEQUALITIES LIKE |U - 5| < 2 IS ESSENTIAL FOR
DEVELOPING A STRONG FOUNDATION IN ALGEBRA. |T ENABLES STUDENTS AND PROFESSIONALS ALIKE TO VISUALIZE SOLUTIONS,
UNDERSTAND CONSTRAINTS, AND APPLY THESE CONCEPTS ACROSS VARIOUS FIELDS SUCH AS ENGINEERING, STATISTICS, AND
EVERYDAY PROBLEM~SOLVING. REMEMBER/ THE KEY STEPS INCLUDE TRANSLATING THE INEQUALITY INTO A DOUBLE INEQUALITY,
SOLVING FOR THE VARIABLE, AND ACCURATELY REPRESENTING THE SOLUTION ON THE NUMBER LINE. W1 TH PRACTICE, THESE
SKILLS BECOME INTUITIVE, EMPOWERING YOU TO TACKLE MORE COMPLEX INEQUALITIES WITH CONFIDENCE.

FREQUENTLY AskeD QUESTIONS

\WHAT IS THE INEQUALITY |U = 5| < 2 REPRESENTING ON THE NUMBER LINE?

|T REPRESENTS ALL THE POINTS U ON THE NUMBER LINE THAT ARE LESS THAN 2 UNITS AWAY FROM 5, MEANING THE POINTS
BETWEEN 3 AND 7.

How DO YOU SOLVE THE INEQUALITY |u - 5] < 2?

Y OU REWRITE IT AS A COMPOUND INEQUALITY: -2 <U- 5 < 2, THEN ADD 5 TO ALL PARTS TO GET 3 <uU< 7.

\WHAT IS THE SOLUTION SET FOR |U - 5| < 2P

THE SOLUTION SET IS ALL REAL NUMBERS U SUCH THAT 3 <u< 7.

How IS THE SOLUTION TO |U - 5| < 2 REPRESENTED ON THE NUMBER LINE?

|T IS REPRESENTED AS AN OPEN INTERVAL BETWEEN 3 AND /, OFTEN SHOWN WITH OPEN CIRCLES AT 3 AND 7/ AND SHADING
BETWEEN THEM.



\W/HAT DOES THE NOTATION |U - 5| < 2 MEAN IN REAL-WORLD TERMS?

IT MEANS THE VALUE OF U IS WITHIN 2 UNITS OF 5, SO U IS SOMEWHERE BETWEEN 3 AND 7.

CAN THE INEQUALITY |U - 5| < 2 BE WRITTEN AS TWO SEPARATE INEQUALITIES?

YES, IT CANBE WRITTENAS U -5 <2 ANDU - 5 > -2, WHICH SIMPLIFIES TO 3 < U< 7.

ADDITIONAL RESOURCES

GRAPH THE SoLUTION To THE INEQUALITY IN THE NuMeer LINE: Ju - 5] < 2

UNDERST ANDING INEQUALITIES INVOLVING ABSOLUTE VALUES IS FUNDAMENTAL IN ALGEBRA AND PROVIDES CRITICAL INSIGHTS
INTO THE RELATIONSHIPS BETWEEN NUMBERS. AMONG THESE, THE INEQUALITY |U - 5| < 2 STANDS OUT AS A CLASSIC EXAMPLE
OF A PROBLEM THAT CAN BE EFFECTIVELY VISUALIZED AND UNDERSTOOD THROUGH GRAPHING ON THE NUMBER LINE. THIS ARTICLE
DELVES INTO THE INTRICACIES OF THIS INEQUALITY, EXPLORING ITS MEANING, HOW TO SOLVE IT ALGEBRAICALLY, AND HOW THE
GRAPHING PROCESS OFFERS A CLEAR, VISUAL SOLUTION. \WHETHER YOU'RE A STUDENT SEEKING CLARITY OR AN EDUCATOR
AIMING TO ENHANCE INSTRUCTIONAL METHODS, THIS COMPREHENSIVE ANALYSIS AIMS TO SHED LIGHT ON THE SIGNIFICANCE OF
GRAPHING ABSOLUTE VALUE INEQUALITIES.

UNDERSTANDING ABSOLUTE VALUE AND ITS SIGNIFICANCE

WHAT Is ABSOLUTE V ALUE?

ABSOLUTE VALUE, DENOTED AS |X|, MEASURES THE DISTANCE OF A NUMBER X FROM ZERO ON THE NUMBER LINE, REGARDLESS OF
DIRECTION. FOR EXAMPLE:

-|3] = 3 (sINCE 3 IS 3 UNITS FROM ZERO)
-|-3] = 3 (sINCE -3 1S ALSO 3 UNITS FROM ZERO)

THIS CONCEPT IS CRUCIAL BECAUSE IT TRANSFORMS THE NUMBER INTO A NON-NEGATIVE VALUE THAT EXPLICITLY EXPRESSES
MAGNITUDE WITHOUT REGARD TO SIGN.

WHY ARe ABSOLUTE V ALUE INEQUALITIES IMPORTANT?

ABSOLUTE VALUE INEQUALITIES COMPARE THE MAGNITUDE OF AN EXPRESSION TO A NUMBER. THEY OFTEN TAKE FORMS LIKE |X| <
A OR |><| > A, WHICH TRANSLATE INTO RANGES OF VALUES THAT SATISFY CERTAIN DISTANCE CONSTRAINTS FROM A
PARTICULAR POINT (OFTEN ZERO). THESE INEQUALITIES ARE USED IN VARIOUS FIELDS, INCLUDING PHYSICS, ENGINEERING, AND
ECONOMICS, TO MODEL REAL-WORLD SCENARIOS SUCH AS TOLERANCES, ERROR MARGINS, AND SPATIAL CONSTRAINTS.

BREAKING DOWN THE INEQUALITY U - 5| < 2



INTERPRETING THE INEQUALITY

THE INEQUALITY |U - 5] < 2 CAN BE READ AS:
- “THE DISTANCE BETWEEN U AND 5 ON THE NUMBER LINE IS LESS THAN 2.”

THIS INDICATES ALL POINTS U ON THE NUMBER LINE THAT ARE WITHIN 2 UNITS OF THE POINT 5, BUT NOT INCLUDING POINTS
EXACTLY 2 UNITS AWAY (SINCE THE INEQUALITY IS STRICT).

ALGEBRAIC SOLUTION

To FIND THE SOLUTION SET ALGEBRAICALLY, WE LEVERAGE THE DEFINITION OF ABSOLUTE VALUE INEQUALITIES:

IX| <A[F -A<x<A ForRA>O.

APPLYING THIS To |U - 5] < 2:

1. REWRITE THE INEQUALITY:

-2<u-5<2

2. SOLVE FOR U:

- ADD 5 TO ALL PARTS OF THE INEQUALITY:

-2+5<u-5+5<2+5

3<ux<’?’

THUS, THE SOLUTION SET FOR THE INEQUALITY IS ALL REAL NUMBERS U SUCH THAT U IS STRICTLY BETWEEN 3 AND 7.

Key POINT: THE SOLUTION SET IS THE OPEN INTERVAL (3, 7).

GRAPHICAL REPRESENTATION OF THE INEQUALITY

\WHY GRAPHING MATTERS

W/HILE ALGEBRAIC SOLUTIONS ARE PRECISE, GRAPHING PROVIDES AN INTUITIVE UNDERSTANDING OF THE INEQUALITY.
VISUALIZING THE SOLUTION ON THE NUMBER LINE HELPS COMPREHEND THE RANGE OF SOLUTIONS, ESPECIALLY FOR MORE COMPLEX
INEQUALITIES.

STeP-BY-STEP GRAPHING PROCESS

1. IDeNTIFY THE CENTER POINT: THE INEQUALITY INVOLVES |U - 5|, WHICH SUGGESTS A “CENTER” AT U = 5.
2. DETERMINE THE RADIUS: THE BOUNDARY OF THE INEQUALITY IS AT A DISTANCE OF 2 UNITS FROM 5.

3. PLoT THE CRITICAL POINTS:



- MARK POINTS U = 3 AND U = 7 ON THE NUMBER LINE (SINCE5 - 2 =3 AND 5 + 2 = 7).

4. DRAW THE INTERVAL:

- SINCE THE INEQUALITY IS STRICT (< 2), THE BOUNDARY POINTS AT 3 AND 7 ARE NOT INCLUDED, INDICATED BY OPEN CIRCLES.
- SHADE THE REGION BETWEEN 3 AND 7, REPRESENTING ALL U SATISFYING THE INEQUALITY.

VISUAL SUMMARY:

- OPEN CIRCLEATU =3

- OPEN CIRCLE ATU =7

- SHADED REGION BETWEEN 3 AND 7

THIS VISUAL MAKES IT CLEAR THAT THE SOLUTION SET INCLUDES ALL POINTS STRICTLY BETWEEN 3 AND 7.

ADVANCED CONCEPTS AND V ARIATIONS

CONSIDERING DIFFERENT INEQUALITY FORMS

THE APPROACH USED FOR |U - 5| < 2 CAN BE ADAPTED FOR OTHER INEQUALITIES INVOLVING ABSOLUTE VALUES:
- Ju - 5] < 2: INCLUDES BOUNDARY POINTS 3 AND 7; THE SOLUTION SET BECOMES [3, 7].

- |u - 5] > 2: REPRESENTS POINTS MORE THAN 2 UNITS AWAY FROM 5 SOLUTION SET INCLUDES U < 3 OR U > 7, VISUALIZED
AS TWO RAYS EXTENDING OUTW ARD FROM THE BOUNDARY POINTS.

- |U - 5| > 2: SIMILAR TO THE PREVIOUS BUT INCLUDES BOUNDARY POINTS, LEADING TO SOLUTION SET [3, 7] AND THE REGIONS
OUTSIDE THESE POINTS.

UNDERSTANDING THESE VARIATIONS ENRICHES PROBLEM-SOLVING SKILLS, ESPECIALLY WHEN INTERPRETING DIFFERENT REAL-
W ORLD CONSTRAINTS.

FroM ABsoLUTE V ALUE To DISTANCE oN THE NUMBER LINE

THE ABSOLUTE VALUE INEQUALITY ESSENTIALLY MODELS THE CONCEPT OF DISTANCE. FOR EXAMPLE:
- THE INEQUALITY |U - 5| < 2 IS EQUIVALENT TO: “U IS LESS THAN 2 UNITS AWAY FROM 5.

THIS DISTANCE PERSPECTIVE IS USEFUL IN PHYSICS (E.G., TOLERANCES), COMPUTER SCIENCE (E.G., ERROR MARGINS), AND OTHER
DISCIPLINES THAT RELY ON SPATIAL REASONING.

PRACTICAL APPLICATIONS OF GRAPHING ABSOLUTE V ALUE INEQUALITIES



ReAL-\W/ ORLD SCENARIOS

1. TOLERANCE IN MANUFACTURING:

- ENSURING A PART’S DIMENSION STAYS WITHIN A CERTAIN RANGE, E.G., [MEASUREMENT - TARGET| < TOLERANCE.
2. ERROR MARGINS IN DATA ANALYSIS:

- DEFINING ACCEPTABLE DEVIATIONS FROM A MEAN VALUE.

3. LocATION-BASED SERVICES:

- FINDING ALL POINTS WITHIN A CERTAIN DISTANCE OF A LANDMARK.

GRAPHING THESE INEQUALITIES PROVIDES A VISUAL AND INTUITIVE UNDERSTANDING OF THE ACCEPTABLE RANGES, AIDING IN
DECISION-MAKING AND COMMUNICATION.

EbucATIONAL BENEFITS

VISUAL TOOLS LIKE GRAPHS HELP STUDENTS:

- DEVELOP A BETTER CONCEPTUAL UNDERSTANDING OF INEQUALITIES.
- CONNECT ALGEBRAIC SOLUTIONS WITH GEOMETRIC INTERPRETATIONS.
- ENHANCE PROBLEM-SOLVING SKILLS THROUGH VISUAL REASONING.

ConNcLusIoN: THE PowWER oF GRAPHING IN SOLVING INEQUALITIES

THE INEQUALITY |U - 5| < 2 EXEMPLIFIES HOW ALGEBRA AND GRAPHING WORK HAND-IN-HAND TO DEEPEN UNDERSTANDING OF
MATHEMATICAL CONCEPTS. ALGEBRAICALLY, IT TRANSLATES INTO A SIMPLE OPEN INTERVAL (3, 7), BUT GRAPHING ELEVATES
THIS UNDERSTANDING BY PROVIDING A VISUAL CONTEXT. THE PROCESS INVOLVES IDENTIFYING THE CENTER POINT, DETERMINING
THE RADIUS, MARKING BOUNDARY POINTS, AND SHADING THE SOLUTION REGION—STEPS THAT REINFORCE THE CONCEPT OF
DISTANCE AND RANGE.

GRAPHING ABSOLUTE VALUE INEQUALITIES IS NOT MERELY AN ACADEMIC EXERCISE, IT IS A POWERFUL TOOL THAT BRIDGES
ABSTRACT MATHEMATICS WITH TANGIBLE VISUAL INTUITION. WHETHER APPLIED IN ENGINEERING, PHYSICS, COMPUTER SCIENCE,
OR EVERYDAY PROBLEM-SOLVING, MASTERING THIS APPROACH ENHANCES ANALYTICAL SKILLS AND PROMOTES A MORE PROFOUND
COMPREHENSION OF THE RELATIONSHIPS BETWEEN NUMBERS.

THROUGH CONSISTENT PRACTICE AND EXPLORATION OF VARIOUS FORMS OF ABSOLUTE VALUE INEQUALITIES, LEARNERS CAN
DEVELOP A FLEXIBLE, VISUAL APPROACH TO ALGEBRA THAT WILL SERVE THEM WELL ACROSS NUMEROUS DISCIPLINES.
ULTIMATELY, THE GRAPHING OF |U - 5| < 2 EXEMPLIFIES THE ELEGANCE OF MATHEMATICAL VISUALIZATION IN CONVEYING
COMPLEX CONCEPTS SIMPLY AND EFFECTIVELY.
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