WHAT VALUE OF X Is IN THE SoLuTIoN SET OF
2(3x 1)GGT;4%6°

WHAT VALUE OF X Is IN THE SoLuTioN SET OF 2(3x%1)>4x6?

\UNDERSTANDING ALGEBRAIC INEQUALITIES IS FUNDAMENTAL FOR MASTERING MATH CONCEPTS, ESPECIALLY WHEN IT COMES TO
SOLVING FOR UNKNOWN VARIABLES LIKE X. IN THIS ARTICLE, WE WILL EXPLORE THE PROBLEM: WHAT VALUE OF X IS IN THE
SOLUTION SET oF 2(3x 1) > 4x6? WE WILL BREAK DOWN THE INEQUALITY STEP-BY-STEP, EXPLAIN THE METHODS TO SOLVE
IT, AND INTERPRET THE SOLUTION SET TO IDENTIFY THE POSSIBLE VALUES OF X THAT SATISFY THE INEQUALITY. W/ HETHER

YOU'RE A STUDENT BRUSHING UP ON ALGEBRA OR SOMEONE INTERESTED IN THE LOGICAL PROCESS OF SOLVING INEQUALITIES,
THIS GUIDE AIMS TO CLARIFY EVERY STAGE OF THE SOLUTION.

DECIPHERING THE INEQUALITY: 2(3x 1) > 4x6

THE FIRST STEP IS TO INTERPRET THE INEQUALITY CORRECTLY. AT FIRST GLANCE, THE EXPRESSION APPEARS TO HAVE SOME
AMBIGUITY BECAUSE OF THE NOTATION. LET'S ANALYZE THE EXPRESSION:

- 2(3x1): THIS LIKELY INDICATES THE MULTIPLICATION OF 2 WITH THE PRODUCT OF 3 AND 1.
- 4x6: THIS SUGGESTS MULTIPLICATION OF 4 AND 6.

HO\X/EVER, THERE MIGHT BE SOME CONFUSION DUE TO NOTATION. TO CLARIFY, WE WILL INTERPRET THE INEQUALITY AS!
2(31)>46

OR, IF THE NOTATION IS MEANT DIFFERENTLY, AS:

2(8x+ 1)>4x+ 6

BUT BASED ON THE INITIAL EXPRESSION, IT SEEMS MORE LIKE A STRAIGHTFORW ARD ALGEBRA PROBLEM INVOLVING
MULTIPLICATION.

CLARIFYING THE EXPRESSION
GIVEN THE STYLIZED NOTATION, THE MOST LOGICAL INTERPRETATION IS:

- LerT sioe: 2 TiMES (3 TIMES 1). SINCE 3 X 115 JUST 3, THE LEFT SIDE BECOMES: 2 3 = 6.
- RIGHT sIDE: 4 TIMES 6, WHICH EQUALS 24.

THUSI THE INEQUALITY SIMPLIFIES TO:
6>24
WHICH IS FALSE.

BUT THIS STRAIGHTFORWARD INTERPRETATION SEEMS TRIVIAL AND MIGHT NOT BE WHAT THE QUESTION INTENDS.
ALTERNATIVELY, THE EXPRESSION COULD BE:

2(3x+ 1)>4x+ 6
WHICH IS A COMMON FORM OF ALGEBRAIC INEQUALITIES.
FOR THE PURPOSE OF THIS ARTICLE, WE WILL ASSUME THE INTENDED INEQUALITY IS:

23x+ 1)>4x+ 6



BECAUSE IT INVOLVES THE VARIABLE X AND PROVIDES A MEANINGFUL INEQUALITY TO SOLVE.

STEP-BY-STEP SOLUTION TO THE INEQUALITY 2(3x + 1) > 4x + 6

TO FIND THE VALUES OF X THAT SATISFY THE INEQUALITY, WE NEED TO FOLLOW SYSTEMATIC ALGEBRAIC STEPS.

STep 1: ExpAND BoTH SiDES

APPLYING DISTRIBUTIVE PROPERTY:

-LEFTSIDE: 2 3x+2 1 =6x+ 2
- RIGHT sIDE: 4% + 6 (ALREADY SIMPLIFIED)

THE INEQUALITY NOW READS:

6Xx+2>4x+ 6

STEP 2: ISOLATE THE V ARIABLE X

SUBTRACT 4X FROM BOTH SIDES TO GET ALL X TERMS ON ONE SIDE:
6x-4x+2>6

SIMPLIFIES TO:

2x+2>6

NEXT, SUBTRACT 2 FROM BOTH SIDES:

2x+2-2>6-2

WHICH SIMPLIFIES TO:

2x >4

STeP 3: SOLVE FOR X

DIVIDE BOTH SIDES BY 23
(2x)/2>4]2
WHICH SIMPLIFIES TO:

x> 2



INTERPRETING THE SOLUTION SET FOR X

THE INEQUALITY X > 2 INDICATES THAT THE SOLUTION SET INCLUDES ALL REAL NUMBERS GREATER THAN 2. THIS IS WRITTEN IN
INTERVAL NOTATION AS:

(2,+0 )
THIS MEANS ANY VALUE OF X THAT IS STRICTLY GREATER THAN 2 SATISFIES THE ORIGINAL INEQUALITY.
VISUAL REPRESENTATION

- THE SOLUTION SET CAN BE VISUALIZED ON A NUMBER LINE: AN OPEN CIRCLE AT 2, SHADING TO THE RIGHT TOW ARDS INFINITY.
- THIS INDICATES THAT 2 ITSELF IS NOT INCLUDED (SINCE THE INEQUALITY IS STRICT, >), BUT ANY NUMBER LARGER THAN 2 IS
INCLUDED.

PRACTICE PROBLEMS TO REINFORCE UUNDERSTANDING

ENGAGING WITH SIMILAR INEQUALITIES CAN HELP SOLIDIFY YOUR GRASP ON SOLVING FOR X.

o SoLvEFOR X: 3(2x-4) > 5x + 1
® FIND THE SOLUTION SET FOR: /X + 3 < 2x + 15

o DETERMINE THE VALUES OF X THAT SATISFY: 4(1-X) < 2x + 6

TIPS FOR SOLVING INEQUALITIES:

- ALWAYS PERFORM THE SAME OPERATION ON BOTH SIDES.

- \WHEN ADDING OR SUBTRACTING, KEEP THE INEQUALITY BALANCED.

= \WHEN MULTIPLYING OR DIVIDING BOTH SIDES BY A NEGATIVE NUMBER, FLIP THE INEQUALITY SIGN.
- SIMPLIFY BOTH SIDES BEFORE SOLVING TO MAKE THE PROCESS EASIER.

CoMMON MisTAKES TO AvoId WHEN SOLVING INEQUALITIES

(UNDERSTANDING THE PITFALLS CAN IMPROVE YOUR PROBLEM-SOLVING SKILLS.

1. FORGETTING TO FLIP THE INEQUALITY SIGN

= \WHEN MULTIPLYING OR DIVIDING BOTH SIDES BY A NEGATIVE NUMBER, REMEMBER TO REVERSE THE INEQUALITY SIGN.

2. NoT SIMPLIFYING PROPERLY



- ALWAYS COMBINE LIKE TERMS BEFORE PROCEEDING, TO AVOID COMPLICATING THE INEQUALITY.

3. OVERLOOKING THE SOLUTION SET INCLUSION

- FOR STRICT INEQUALITIES (< OR >), THE BOUNDARY POINTS ARE NOT INCLUDED.
-For < or >, INCLUDE BOUNDARY POINTS.

CoNcLusion: FINAL ANSWER AND KEY T AKEAWAYS

THE ORIGINAL PROBLEM, INTERPRETED AS SOLVING THE INFQUALITY 2(3x + 1) > 4x + 6, LEADS US TO THE SOLUTION: X > 2.
THIS MEANS THAT ANY REAL NUMBER GREATER THAN 2 IS PART OF THE SOLUTION SET.

KEY POINTS TO REMEMBER:

- ALWAYS CLARIFY THE NOTATION BEFORE SOLVING.

- USE ALGEBRAIC PROPERTIES SYSTEMATICALLY.

- REMEMBER TO FLIP THE INEQUALITY SIGN WHEN MULTIPLYING OR DIVIDING BOTH SIDES BY A NEGATIVE NUMBER.

- THE SOLUTION SET OF AN INEQUALITY PROVIDES ALL POSSIBLE VALUES OF X THAT SATISFY THE CONDITION.

BY MASTERING THESE STEPS AND PRINCIPLES, YOU CAN CONFIDENTLY APPROACH SIMILAR ALGEBRAIC INEQUALITIES AND IDENTIFY
THE VALUES OF X THAT BELONG TO THEIR SOLUTION SETS. WHETHER IN ACADEMIC SETTINGS OR PRACTICAL APPLICATIONS,

UNDERSTANDING HOW TO SOLVE INEQUALITIES LIKE 2(3)( + -|) > 4x + 6 1S A FUNDAMENTAL SKILL THAT ENHANCES YOUR
OVERALL MATHEMATICAL LITERACY.

FREQUENTLY AskeD QUESTIONS

\WHAT IS THE INEQUALITY GIVEN IN THE PROBLEM?

THE INEQUALITY 1S 2(3% 1) > 4x6.

SIMPLIFY THE EXPRESSIONS INSIDE THE INEQUALITY?

2(3x 1) siMpLIFIES TOo 2 3 1 =6, AND 4x6 SIMPLIFIES TO 4 6 = 24, SO THE INEQUALITY BECOMES 6 > 24.

DOES THE INEQUALITY 6 > 24 HOLD TRUE?

No, 6 > 24 IS FALSE.

\WHAT DOES THE INEQUALITY TELL US ABOUT THE POSSIBLE VALUES OF X?

SINCE THE SIMPLIFIED INEQUALITY IS FALSE, THERE ARE NO VALUES OF X THAT SATISFY THE INEQUALITY.

IS THERE ANY VALUE OF X THAT MAKES THE INEQUALITY TRUE?

NO, BECAUSE THE INEQUALITY SIMPLIFIES TO A FALSE STATEMENT, SO NO VALUES OF X SATISFY IT.

\WHAT IS THE SOLUTION SET FOR THE INEQUALITY?

THE SOLUTION SET IS EMPTY;, THERE ARE NO SOLUTIONS FOR X.



\WHAT IS THE SIGNIFICANCE OF THE SOLUTION SET BEING EMPTY IN THE CONTEXT OF THE
PROBLEM?

[T INDICATES THAT NO VALUE OF X MAKES THE INEQUALITY TRUE, MEANING THE INEQUALITY IS NEVER SATISFIED.

COULD THERE BE A TYPO IN THE ORIGINAL INEQUALITY?

YES/ IT'S POSSIBLE THAT THE ORIGINAL INEQUALITY WAS WRITTEN INCORRECTLY, SINCE IT SIMPLIFIES TO A FALSE STATEMENT.

How CAN | VERIFY THE INEQUALITY'S VALIDITY?

Y OU CAN VERIFY BY SIMPLIFYING BOTH SIDES AND CHECKING WHETHER THE INEQUALITY HOLDS; IN THIS CASE, IT DOES NOT.

\WHAT IS THE MAIN TAKEAWAY FROM ANALYZING THIS INEQUALITY?

THE MAIN TAKEAWAY IS THAT THE GIVEN INEQUALITY HAS NO SOLUTIONS, AND UNDERSTANDING HOW TO SIMPLIFY
INEQUALITIES HELPS DETERMINE THEIR SOLUTION SETS.

ADDITIONAL RESOURCES

UNDERST ANDING THE SOLUTION SET OF THE INEQUALITY 2(3x + 1) > 4x + 6
\WHEN TACKLING ALGEBRAIC INEQUALITIES LIKE 2(3X + 1) > 4x + 6, ITS ESSENTIAL TO UNDERSTAND THE PROCESS OF
SOLVING THEM STEP-BY-STEP, WHAT THE SOLUTION SET REPRESENTS, AND HOW TO INTERPRET THE VALUE(S) OF X THAT

SATISFY THE INEQUALITY. THIS DETAILED REVIEW AIMS TO EXPLAIN THE ENTIRE PROCESS, CLARIFY COMMON MISCONCEPTIONS,
AND PROVIDE INSIGHTS INTO THE SOLUTION SET FOR THIS PARTICULAR INEQUALITY.

BREAKING DOWN THE INEQUALITY: INITIAL STEPS

BEFORE DELVING INTO THE SOLUTION SET, LET'S FIRST UNDERSTAND THE INEQUALITY ITSELF:
\[2(Bx+ 1) >4x+ 6 \]

THE GOAL IS TO FIND ALL REAL VALUES OF X THAT MAKE THIS STATEMENT TRUE.

STep 1: EXPAND AND SIMPLIFY

START BY EXPANDING THE LEFT SIDE:

\[2\TiMes 3x + 2 \TiMes 1 > 4x + 6 \]

WHICH SIMPLIFIES TO:

\[6x+2>4x+6\]

STeP 2: ISOLATE THE V ARIABLE

ToO SOLVE FOR X, BRING ALL X TERMS TO ONE SIDE AND CONSTANTS TO THE OTHER:

- SusTrRACT \( 4% \) FROM BOTH SIDES:



\[6x-4x+2>6\]

WHICH SIMPLIFIES TO:

\[2x+2>6\]

- SUBTRACT 2 FROM BOTH SIDES:

\[2x>6-2\]

\[2x>4\]

- DIVIDE BOTH SIDES BY 2 (SINCE 2 IS POSITIVE, THE INEQUALITY SIGN REMAINS THE SAME):
\[x>21]

FINAL SOLUTION SET:

\l

\BOXED{
x> 2

}

\]

THIS MEANS ANY REAL NUMBER GREATER THAN 2 SATISFIES THE ORIGINAL INEQUALITY.

UNDERSTANDING THE SoLUTION SET: WHAT Does \( x > 2 \) Mean?

THe soLUTION SET \( X > 2 \) INDICATES ALL REAL NUMBERS THAT ARE STRICTLY GREATER THAN 2. IN INTERVAL NOTATION,
THIS IS EXPRESSED AS:

\[

(2, \INFTY)

\]

THIS SET INCLUDES VALUES LIKE 2.1, 3, 10, 1000, ETC., BUT NOT 2 ITSELF.
VISUAL REPRESENTATION

GRAPHICALLY, ON A NUMBER LINE, THE SOLUTION SET IS REPRESENTED AS!:

- AN OPEN CIRCLE AT 2 (BECAUSE 2 IS NOT INCLUDED).
- A SHADED REGION EXTENDING INFINITELY TO THE RIGHT OF 2.

INTERPRETING THE V ALUE OF X IN THE SOLUTION SET

UNDERSTANDING THE VALUE OF X WITHIN THE SOLUTION SET INVOLVES RECOGNIZING THE FOLLOWING:

- ANY NUMBER GREATER THAN 2 SATISFIES THE INEQUALITY.
- THE INEQUALITY IS STRICT, MEANING X CANNOT BE EQUAL TO 2.



- THE SOLUTION SET IS INFINITE, ENCOMPASSING ALL VALUES GREATER THAN 2.
PRACTICAL IMPLICATIONS

SUPPOSE YOU ARE ASKED: “\WHAT VALUE OF X IS IN THE SOLUTION SET?” THE ANSWER IS NOT A SINGLE NUMBER BUT A RANGE
OF VALUES:

- For exampLE, \(x =3 \),\( 10 \), or even \( 100 \) SATISFY THE INEQUALITY.
- THE MINIMUM VALUE IN THE SOLUTION SET APPROACHES 2 BUT DOES NOT INCLUDE 2 ITSELF.

GRAPHICAL INTERPRETATION

VISUALIZING THE SOLUTION SET HELPS SOLIDIFY UNDERSTANDING:

- PLOT A NUMBER LINE.
- MARK POINT 2 WITH AN OPEN CIRCLE.
- SHADE EVERYTHING TO THE RIGHT, INDICATING ALL LARGER NUMBERS.

THIS VISUAL TECHNIQUE MAKES IT CLEAR THAT THE SOLUTION SET IS ALL X SUCH THAT \( x> 2 \)

TesTING SAMPLE V ALUES TO CONFIRM THE SOLUTION

To VERIFY THE CORRECTNESS OF THE SOLUTION, SELECT SAMPLE VALUES!

| SAMPLE X | SUBSTITUTE INTO THE ORIGINAL INEQUALITY | IS THE INEQUALITY TRUE? |

I s e |

[1.51\(2(3\1iMes 1.5+ 1) VD) vs. \(4\TiMes 1.5+ 6 ) | Lerm: \(2(4.5+1)=2(5.5)=11\)
RichT:\(6+6=121))

\(11>12\)?No, so 1.51S NOT IN THE SOLUTION SET. |

[21\C28\TiMEs 2+ 1) VD) vs. \(4\TiMes 2+ 6 ) | Lerm: \(2(6 + 1) =2(7) =14 )

RighT: \( 8+ 6 =14\)

\( 14 > 74 \)? No, BECAUSE EQUALITY DOES NOT SATISFY THE STRICT INEQUALITY. |

[2.11\C2(3 \iMes 2.1+ 1) ) vs. \(4\1iMes 2.1 + 6 ) | Lerm: \(2(6.3 + 1) =2(7.3)=14.6\)
RigHT: \( 8.4+ 6=14.4\)

\(14.6>14.4\)? Yes|

[31\(2@8\1iMes 3+ 1)\ vs. \(4\TiMes 3+ 6 \) | Lerm: \(2(9 + 1) =2(10)=20\)

RiHT: \( 12+ 6 =18 )

\(20>18\)? Yes|

THIS CONFIRMS THAT ANY VALUE GREATER THAN 2 SATISFIES THE INEQUALITY, ALIGNING WITH THE EARLIER ALGEBRAIC
SOLUTION.

CoMMON MISTAKES AND MISCONCEPTIONS

\W/HEN DEALING WITH INEQUALITIES LIKE THIS, SEVERAL COMMON ERRORS CAN OCCUR:



1. INCORRECT EXPANSION
- FORGETTING To DISTRIBUTE THE 2 PROPERLY: \( 2(3x + 1) \NeQ 6x + 1 \). IT sHouLp Be \( 6x + 2 \).
2. REVERSING THE INEQUALITY SIGN

= WHEN MULTIPLYING OR DIVIDING BOTH SIDES BY A NEGATIVE NUMBER, THE INEQUALITY SIGN MUST BE REVERSED. IN THIS
PROBLEM, DIVIDING BY 2 (POSITIVE) KEEPS THE SIGN INTACT.

3. INCLUDING OR EXCLUDING BOUNDARY POINTS

- SINCE THE ORIGINAL INEQUALITY IS STRICT (\( > \)), THE BoUNDARY POINT \( =2 \) IS NOT INCLUDED IN THE SOLUTION
SET.

4. MISINTERPRETATION OF THE SOLUTION SET

- THINKING THAT THE SOLUTION SET IS A SINGLE VALUE OR A FINITE SET, HOWEVER, INEQUALITIES OFTEN HAVE INFINITE
SOLUTIONS.

ExXTENSIONS AND RELATED CONCEPTS

(UNDERSTANDING THIS PROBLEM OPENS UP AVENUES TO EXPLORE SIMILAR INEQUALITIES AND CONCEPTS:
1. INEQUALITIES WITH DIFFERENT COEFFICIENTS

- ADJUSTING COEFFICIENTS LEADS TO DIFFERENT SOLUTION SETS, E.G., \( 2(3x + 1) \GEQ 4x + 6 \), WHICH NOW INCLUDES

\(x=2\).
2. COMPOUND INEQUALITIES

- COMBINING MULTIPLE INEQUALITIES, SUCH AS \( 2(8x + 1) > 4x + 6 \) anD \( x < 5'\), DEFINES A MORE RESTRICTED
SOLUTION SET.

3. GRAPHING INEQUALITIES

- USING GRAPHING TOOLS TO VISUALIZE INEQUALITIES HELPS IN SOLVING MORE COMPLEX PROBLEMS AND UNDERSTANDING
SOLUTION REGIONS.

4. REAL-\W ORLD APPLICATIONS

- INEQUALITIES MODEL MANY REAL-WORLD SCENARIOS, SUCH AS BUDGETING CONSTRAINTS, SPEED LIMITS, OR RESOURCE
ALLOCATIONS, WHERE SOLUTIONS ARE RANGES RATHER THAN SPECIFIC VALUES.

SUMMARY AND FINAL REMARKS

IN concLusIon, THE INEQUALITY \( 2(3x + 1) > 4x + 6 \) siMpLiFiEs To \( x > 2 \). THIS SOLUTION SET INCLUDES ALL
REAL NUMBERS GREATER THAN 2, AND UNDERSTANDING THIS IS CRITICAL FOR ALGEBRAIC REASONING, PROBLEM-SOLVING, AND
APPLIED MATHEMATICS.

THE KEY TAKEAWAYS ARE:



- PROPER EXPANSION AND SIMPLIFICATION ARE ESSENTIAL.

- THE SOLUTION SET Is AN oPen INTERVAL \( (2, \INeTY) \).

- ANY X IN THIS INTERVAL SATISFIES THE INEQUALITY.

- VISUAL AND NUMERICAL METHODS HELP CONFIRM THE SOLUTION.

THIS COMPREHENSIVE UNDERSTANDING EQUIPS YOU TO APPROACH SIMILAR INEQUALITIES CONFIDENTLY, INTERPRET THEIR
SOLUTION SETS ACCURATELY, AND APPRECIATE THE DEPTH OF ALGEBRAIC PROBLEM~-SOLVING.

IN ESSENCE, THE VALUE OF X IN THE SOLUTION SET ofF \( 2(3x + 1) > 4x + 6 \) IS ANY REAL NUMBER GREATER THAN 2.

What Value Of X Is In The Solution Set Of 2 3x1 Gt 4x6

What Value Of X Is In The Solution Set Of 2 3x1 Gt 4x6
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