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(UNDERSTANDING TRIANGLES IS FUNDAMENTAL IN GEOMETRY, WHETHER YOU'RE A STUDENT, EDUCATOR, OR SOMEONE INTERESTED
IN PRACTICAL APPLICATIONS LIKE CONSTRUCTION OR DESIGN. ONE INTRIGUING QUESTION THAT OFTEN ARISES INVOLVES
DETERMINING THE POSSIBLE LENGTHS OF A THIRD SIDE WHEN TWO SIDES OF A TRIANGLE ARE KNOWN, ESPECIALLY IN THE CONTEXT
OF A SCALENE TRIANGLE WHERE ALL SIDES ARE UNEQUAL. SPECIFICALLY/ IF TWO SIDES MEASURE 15 cM AND 27 CM, WHAT
COULD BE THE LENGTH OF THE THIRD SIDE? THIS ARTICLE EXPLORES THIS QUESTION IN DETAIL, PROVIDING INSIGHTS INTO
TRIANGLE PROPERTIES, THE TRIANGLE INEQUALITY THEOREM, AND HOW TO CALCULATE POSSIBLE LENGTHS FOR THE THIRD SIDE OF
A SCALENE TRIANGLE.

INTRODUCTION TO SCALENE TRIANGLES AND THEIR PROPERTIES

A SCALENE TRIANGLE IS A TYPE OF TRIANGLE WHERE ALL THREE SIDES ARE OF DIFFERENT LENGTHS. THIS MEANS:

- NoO TWO SIDES ARE EQUAL.
- ALL ANGLES ARE OF DIFFERENT MEASURES.
- THE TRIANGLE IS ASYMMETRIC.

UNDERSTANDING THE PROPERTIES OF SCALENE TRIANGLES IS CRUCIAL BECAUSE THEY FOLLOW SPECIFIC RULES, ESPECIALLY
REGARDING SIDE LENGTHS AND ANGLES, GOVERNED PRIMARILY BY THE TRIANGLE INEQUALITY THEOREM AND TRIGONOMETRIC
PRINCIPLES.

THE TRIANGLE INEQUALITY THEOREM: THE FOUNDATION FOR PossIBLE SIDE
LENGTHS

THE TRIANGLE INEQUALITY THEOREM STATES THAT, FOR ANY TRIANGLE, THE SUM OF THE LENGTHS OF ANY TWO SIDES MUST BE
GREATER THAN THE LENGTH OF THE REMAINING SIDE. THIS THEOREM IS PIVOTAL IN DETERMINING THE POSSIBLE LENGTHS OF THE
THIRD SIDE WHEN TWO SIDES ARE KNOWN.

IF WE DENOTE:
- THe kNownN sIDES AS \( A = 15\,cM\) anp \(B=27\,cm ),
- THE UNKNOWN THIRD SIDE AS \( € \),

THEN, BASED ON THE TRIANGLE INEQUALITY THEOREM, THE FOLLOWING INEQUALITIES MUST HOLD:

1.\(a+8>c\)
2.\(a+c>8\)
3 \(e+c>al)

PLUGGING IN THE KNOWN VALUES:
(15 + 27 > c \RigHTARROW 42 > c \RIGHTARROW C < 42 \)

1.\
2.\( 15+ c> 27 \RigHTARROW Cc > 12 1))
3.\(27 + c> 15 \RigHTARROW C > -12 \) (WHICH IS ALWAYS TRUE SINCE SIDE LENGTHS ARE POSITIVE)



COMBINING THESE, THE POSSIBLE LENGTH FOR THE THIRD SIDE \( C \) MUST SATISFY:

\[
12\,cM < c < 42\,cm
\]

THIS IS THE FUNDAMENTAL RANGE OF POSSIBLE LENGTHS FOR THE THIRD SIDE, BUT FURTHER ANALYSIS IS NEEDED TO DETERMINE
PLAUSIBLE OPTIONS WITHIN THIS RANGE, ESPECIALLY CONSIDERING THE REQUIREMENTS OF A SCALENE TRIANGLE.

DETERMINING THE RANGE OF PossIBLE LENGTHS FOR THE THIRD SIDE

GIVEN THE INEQUALITIES, THE THIRD SIDE \( C \) CAN THEORETICALLY BE ANY LENGTH BETWEEN JUST OVER 12 CM AND JUST
UNDER 42 cMm. HO\X/EVER/ SINCE THE TRIANGLE IS SCALENE, THE THIRD SIDE MUST BE UNEQUAL TO THE OTHER TWO SIDES (]5
CM AND 27 CM). THIS INTRODUCES ADDITIONAL CONSTRAINTS:

-\(c\neq 15\, \)
-\(c\neq 27\,cm \)

THEREFORE, THE SPECIFIC INTERVAL FOR \( € \) BECOMES:

\[
(12, 15) \cue (15, 27) \cup (27, 42)
\]

EXCLUDING THE POINTS WHERE \(c = 15 \) or \(c =27 \).

VISUALIZING PossIBLE THIRD SIDE LENGTHS

(UNDERSTANDING THE RANGE VISUALLY CAN HELP CLARIFY THE OPTIONS:
- ANy vaLUE of \( ¢ \)JusT agove 12 cMup To 15 cM (BUT NOT EQUAL To 15 cm).
- ANY VALUE JUST ABOVE 15 cMUP To 27 cM (BUT NOT EQUAL TO 15 or 27).

- ANY VALUE JUST ABOVE 27 cM UP To 42 cM (BUT NOT EQUAL TO 27).

THESE RANGES ENSURE THE TRIANGLE INEQUALITY HOLDS AND THAT THE TRIANGLE REMAINS SCALENE.

PRACTICAL ExXAMPLES OF PossIBLE THIRD SIDE LENGTHS

LET'S CONSIDER SOME SPECIFIC EXAMPLES WITHIN THE PERMISSIBLE RANGE:

- Cast 1:\(c=13\,cm\) (BeTween 12 anp 15)
- Case 2: \(c=20\,cM\) (BeTween 15 anp 27)
- Case 3: \(c=35\,cM\) (BeTween 27 AND 42)

EACH OF THESE WOULD FORM A VALID SCALENE TRIANGLE WITH SIDES 15 CM™, 27 CM, AND THE RESPECTIVE THIRD SIDE,
PROVIDED THE OTHER TRIANGLE INEQUALITIES ARE MAINTAINED, WHICH THEY ARE IN THESE EXAMPLES.



UsING THE LAW oF CosINES TO FURTHER ExXPLORE TRIANGLE PROPERTIES

W/HILE THE TRIANGLE INEQUALITY PROVIDES CONSTRAINTS ON SIDE LENGTHS, THE LAaw oF COSINES ALLOWS US TO DETERMINE
ANGLES AND UNDERSTAND THE SHAPE OF THE TRIANGLE MORE DEEPLY. THE LAW oOF COSINES STATES:

\[
c"2=a"2+8"2-2a8\cos C

\]

\WHERE!:

-\CA\) anp \( & \) ARE KNOWN SIDES,
-\(c\) 1s THe sioe opposiTE AnGLE \( C ),
-\(C\)1s THe AnGLE BETwWEEN SIDES \( A \) aND \( B \).

APPLYING THIS TO OUR KNOWN SIDES:

\[
c"2=15"2+27"2-2\1iMes 15 \1iMes 27 \cos C
\]

\[
c"2=225+729-810\cos C
\]

\[
c"2=954-810\cos C
\]

THIS EQUATION HELPS DETERMINE THE MEASURE OF ANGLES BASED ON THE THIRD SIDE, OR VICE VERSA.

DETERMINING THE RANGE OF ANGLES FOR THE T HIRD SIDE

SINCE THE SIDES ARE ALL UNEQUAL IN A SCALENE TRIANGLE, THE ANGLES ARE ALL DIFFERENT. USING THE LAW OF COSINES, WE
CAN COMPUTE THE ANGLES FOR SPECIFIC THIRD SIDE LENGTHS:

-For \(c=20\,cm \):

\[
20"2=954-810 \cos C

\]

\[
400 =954 -810 \cos C

\]

\[
810 \cos C = 954 - 400 = 554

\]



\[
\cos C = \rrac{5543{810} \aprrox 0.68395

\]

\[
C \aprrox \Arccos(0.68395) \aprprox 46.9™\cIrc

\]

SIMILARLY, FOR OTHER VALUES OF \( C \), CORRESPONDING ANGLES CAN BE CALCULATED, FURTHER CONFIRMING THE SCALENE
NATURE.

PrRACTICAL APPLICATIONS AND REAL-\W ORLD CONTEXTS

UNDERST ANDING POSSIBLE SIDE LENGTHS IN A SCALENE TRIANGLE ISN,TJUST A THEORETICAL EXERCISE. |T HAS PRACTICAL
IMPLICATIONS IN VARIOUS FIELDS:

- ENGINEERING AND CONSTRUCTION: \W/HEN DESIGNING STRUCTURES, KNOWING FEASIBLE DIMENSIONS ENSURES STABILITY AND
ADHERENCE TO DESIGN SPECIFICATIONS.

- NAVIGATION AND SURVEYING: TRIANGULATION METHODS RELY ON SIDE LENGTH CALCULATIONS TO DETERMINE LOCATIONS
ACCURATELY.

- ART AND DESIGN: CREATING AESTHETICALLY PLEASING COMPOSITIONS OFTEN INVOLVES TRIANGLES OF SPECIFIC PROPORTIONS.

SUMMARY OF KEY POINTS

- FOR A SCALENE TRIANGLE WITH SIDES 15 cM AND 27 cM, THE THIRD SIDE \( € \) MUST SATISFY:

\[
12\,cM < c <42\ ,cm
\]

- TO MAINTAIN THE SCALENE PROPERTY, \( € \) MUST NOT BE EQUAL TO 15 cM OR 27 cMm.

- THE TRIANGLE INEQUALITY THEOREM ENSURES THE VALIDITY OF SIDE LENGTHS.

- THe LAW oF COSINES HELPS ANALYZE ANGLES AND SHAPE PROPERTIES BASED ON SIDE LENGTHS.

- SpeciFic exaMpLES LIk \( ¢ = 20\,cm \) or \( ¢ = 35\,cM \) EXEMPLIFY FEASIBLE THIRD SIDES.

CONCLUSION

DETERMINING THE POSSIBLE LENGTH OF THE THIRD SIDE IN A SCALENE TRIANGLE WITH TWO KNOWN SIDES IS STRAIGHTFORW ARD
ONCE THE TRIANGLE INEQUALITY THEOREM IS UNDERSTOOD. THE KEY TAKEAWAY IS THAT THE THIRD SIDE MUST BE GREATER
THAN 12 CMBUT LESS THAN 42 CM, EXPLICITLY EXCLUDING THE LENGTHS OF THE OTHER SIDES TO MAINTAIN SCALENE
PROPERTIES. BY APPLYING TRIGONOMETRIC LAWS AND VISUALIZING THE CONSTRAINTS, ONE CAN IDENTIFY A \WIDE RANGE OF
FEASIBLE LENGTHS SUITABLE FOR VARIOUS APPLICATIONS. W/HETHER YOU'RE SOLVING A GEOMETRY PROBLEM OR DESIGNING A
STRUCTURE, UNDERSTANDING THESE PRINCIPLES ENSURES ACCURATE AND EFFECTIVE USE OF TRIANGLE PROPERTIES.



MeTA DESCRIPTION: EXPLORE THE POSSIBLE LENGTHS FOR THE THIRD SIDE OF A SCALENE TRIANGLE WHEN TWO SIDES MEASURE
15 cM AND 27 cM. LEARN ABOUT TRIANGLE INEQUALITIES, CALCULATIONS, AND PRACTICAL APPLICATIONS IN GEOMETRY.

KEYWORDS: SCALENE TRIANGLE, SIDE LENGTHS, TRIANGLE INEQUALITY THEOREM, THIRD SIDE CALCULATION, GEOMETRY, TRIANGLE
PROPERTIES, LAw OF COSINES, FEASIBLE SIDE LENGTHS

FREQUENTLY ASkeD QUESTIONS

\WHAT ARE THE POSSIBLE LENGTHS OF THE THIRD SIDE IN A SCALENE TRIANGLE WITH
SIDES 15¢cM AND 27¢cM?

THE THIRD SIDE MUST BE LONGER THAN THE DIFFERENCE OF THE TWO KNOWN SIDES (12CM) AND SHORTER THAN THEIR SUM
(42cM), SO THE POSSIBLE LENGTH IS BETWEEN 12CM AND 42CM, EXCLUDING THESE ENDPOINTS,

CAN THE THIRD SIDE OF A SCALENE TRIANGLE WITH SIDES 15CM AND 27CM BE EXACTLY
30cm?

YES, SINCE 30CM IS GREATER THAN 12CM AND LESS THAN 42CM, IT CAN BE THE LENGTH OF THE THIRD SIDE, FORMING A VALID
SCALENE TRIANGLE.

\WHAT TRIANGLE INEQUALITY CONDITIONS APPLY TO DETERMINE THE THIRD SIDE LENGTH
IN THIS CASE?

THE TRIANGLE INEQUALITY STATES THAT THE SUM OF ANY TWO SIDES MUST BE GREATER THAN THE THIRD SIDE. FOR SIDES
15¢cM AND 27CM, THE THIRD SIDE MUST SATISFY: 15 + THIRD SIDE > 27 AND 27 + THIRD SIDE > 15, WHICH SIMPLIFIES TO
THIRD SIDE > 12CM AND THIRD SIDE < 42cM.

IS IT POSSIBLE FOR THE THIRD SIDE TO BE 15CM IN THIS TRIANGLE?

NO, BECAUSE FOR A SCALENE TRIANGLE, ALL SIDES MUST BE OF DIFFERENT LENGTHS. SINCE ONE SIDE IS ALREADY 15CM, THE
THIRD SIDE CANNOT ALSO BE 15CM.

IF THE THIRD SIDE MEASURES 20CM, DOES IT FORM A SCALENE TRIANGLE WITH SIDES
15¢cMm AND 27cM?

YEes, SINCE 20CM IS DIFFERENT FROM 15CM AND 27CM, AND IT SATISFIES THE TRIANGLE INEQUALITY (15 + 20 > 27 anp 20
+ 27 > 15), IT FORMS A SCALENE TRIANGLE.

\WHAT IS THE RANGE OF POSSIBLE LENGTHS FOR THE THIRD SIDE IN CENTIMETERS?

THE THIRD SIDE MUST BE GREATER THAN 12CM AND LESS THAN 42CM, SO ANY LENGTH IN THE RANGE ( 12¢M, 42CM) CAN FORM
A SCALENE TRIANGLE WITH SIDES 15CM AND 27CM.

ADDITIONAL RESOURCES

SCALENE TRIANGLE: EXPLORING THE PossIBLE LENGTHS OF THE THIRD SIDE WHEN Two SIDES MEASURE 15 cM AND 27 CM

INTRODUCTION



\/HEN DELVING INTO THE FASCINATING WORLD OF GEOMETRY, ONE OF THE MOST INTRIGUING FIGURES TO ANALYZE IS THE
SCALENE TRIANGLE—A TRIANGLE WITH ALL SIDES OF DIFFERENT LENGTHS. IMAGINE YOU'RE GIVEN TWO SIDES, MEASURING 15 cm
AND 27 CM, AND YOU'RE TASKED WITH DETERMINING THE POSSIBLE LENGTHS OF THE THIRD SIDE. THIS PROBLEM ISN'T MERELY
ACADEMIC; IT HAS PRACTICAL IMPLICATIONS IN FIELDS RANGING FROM ENGINEERING DESIGN TO ARCHITECTURE, AND EVEN IN
CRAFTING PRECISE MODELS OR PROTOTYPES.

IN THIS IN-DEPTH EXPLORATION, WE'LL EXAMINE THE FUNDAMENTAL PRINCIPLES THAT GOVERN THE POSSIBLE MEASUREMENTS FOR
THE THIRD SIDE OF A SCALENE TRIANGLE WITH THE GIVEN TWO SIDES. WE'LL ANALYZE THE GEOMETRIC CONSTRAINTS, APPLY
MATHEMATICAL REASONING, AND CLARIFY THE RANGE OF FEASIBLE LENGTHS, ALL WHILE MAINTAINING AN ENGAGING, EXPERT -

LEVEL TONE. WHETHER YOU'RE A STUDENT, EDUCATOR, OR PROFESSIONAL, THIS COMPREHENSIVE GUIDE AIMS TO DEEPEN YOUR
UNDERSTANDING OF TRIANGLE SIDE CONSTRAINTS AND THEIR REAL-\WORLD APPLICATIONS.

(UNDERSTANDING THE TRIANGLE INEQUALITY THEOREM
BEFORE WE EXPLORE THE SPECIFIC CASE OF SIDES MEASURING 15 CM AND 27 CM, IT'S ESSENTIAL TO REVISIT THE TRIANGLE

INEQUALITY THEOREM, A CORE PRINCIPLE IN GEOMETRY. THIS THEOREM STATES THAT FOR ANY TRIANGLE, THE SUM OF THE
LENGTHS OF ANY TWO SIDES MUST BE GREATER THAN THE LENGTH OF THE REMAINING SIDE. MATHEMATICALLY, FOR A TRIANGLE

wiTH sibes \( A \), \(& \), ano \( ¢ \):
-\(a+e>c))
-\(a+c>e))

-\(e+c>a))

APPLYING THIS THEOREM ENSURES THE SIDES CAN INDEED FORM A VALID TRIANGLE;, OTHERWISE, THE FIGURES WOULD BE
DEGENERATE OR IMPOSSIBLE.

APPLYING THE TRIANGLE INEQUALITY TO OUR SCENARIO

GIVEN TWO SIDES:

-\Ca =15\, \text{cM} \)
-\(8 =27\, \text{cm} \)

\WE ARE TO FIND THE POSSIBLE LENGTHS FOR \( C \), THE THIRD SIDE, SUCH THAT:
1. THE TRIANGLE IS SCALENE (ALL SIDES DIFFERENT),
2. THE TRIANGLE INEQUALITY HOLDS,

3. THE TRIANGLE'S SIDES ARE POSITIVE REAL NUMBERS.

LET'S ANALYZE THESE CONDITIONS STEP BY STEP.

DERIVING THE RANGE OF THE THIRD SIDE LENGTH

STeP 1: BAasic TRIANGLE INEQUALITY CONDITIONS

FROM THE THEOREM, FOR SIDES 15 cM, 27 cm, anp \( ¢ \):

-\( 15+ 27 > c \RiGHTARROW 42 > ¢ \RIGHTARROW C < 42 \)
-\( 15+ c>27 \RigGHTARROW Cc > 12 \)

-\(27 + c> 15 \RiGHTARROW C > -12 \) (WHICH IS ALWAYS TRUE SINCE SIDE LENGTHS ARE POSITIVE)

STeEP 2: CoMBINING CONDITIONS



THE FEASIBLE RANGE FOR \( C \) BASED ON THE TRIANGLE INEQUALITY IS:

\[
12\, \text{cM} < c < 42\, \TexT{cM}
\]

STEP 3: ENSURING THE TRIANGLE IS SCALENE

SINCE THE TRIANGLE MUST BE SCALENE, ALL THREE SIDES MUST BE OF DIFFERENT LENGTHS. THIS IMPOSES ADDITIONAL
CONSTRAINTS:

-\(c\NeQ 15 \) (TO AVOID EQUILATERAL OR ISOSCELES WITH 15 cM)
-\(c \NeQ 27 \) (FOR THE SAME REASON)

IF\(c \) EQUALS EITHER 15 OR 27, THE TRIANGLE WOULD LOSE ITS SCALENE PROPERTY.

FINAL RANGE FOR THE THIRD SIDE

CONSIDERING THE ABOVE, THE LENGTH OF THE THIRD SIDE \( C \) MUST SATISFY:

\[
12\, \text{cM} < c < 42\, \TexT{cM}
\]

EXCLUDING:

-\(c =158\, \text{cm} \)
-\(c =27\, \text{cm} \)

THEREFORE, ALL POSSIBLE LENGTHS FOR THE THIRD SIDE ARE WITHIN THE OPEN INTERV AL

\[
(12, 15) \cue (15, 27) \cur (27, 42)
\]

\WHICH SIMPLIFIES TO:

\[

12\, \text{cM} < c < 42\, \TexT{cM} \QuaD \TexT{wiTH} \QuaD c \Neq 15\, \TexT{cM} \QuaD \TexT{AND} \QuUAD
c \neq 27\, \Text{cm}

\]

VISUALIZING THE RANGE: GEOMETRIC PERSPECTIVE

IMAGINE THE THIRD SIDE AS A VARIABLE LENGTH “SLIDER” THAT CAN MOVE WITHIN THIS RANGE. \WHEN PLOTTING THE POSSIBLE
THIRD SIDES, THE TRIANGLE INEQUALITY ACTS AS A BOUNDARY, ENSURING THAT THE SIDES CAN PHYSICALLY MEET TO FORM A
TRIANGLE. THE xcLUsIoN ofF \( ¢ = 15\) anp \( ¢ = 27 \) ENSURES THE TRIANGLE REMAINS SCALENE, WITH ALL SIDES OF

DISTINCT LENGTHS.

NoTe: WHILE THE THEORETICAL BOUNDS ARE STRAIGHTFORWARD, IN PRACTICAL APPLICATIONS, SLIGHT VARIATIONS MIGHT BE
ACCEPTABLE, ESPECIALLY CONSIDERING MEASUREMENT TOLERANCES OR CONSTRUCTION INACCURACIES.

EXPLORING SPECIFIC EXAMPLES



To BETTER UNDERSTAND THE IMPLICATIONS, LET'S EXAMINE SOME SPECIFIC VALUES FOR \( C \)
1

| PossieLe \( ¢ \) (cM) | TRIANGLE TYPE | EXPLANATION |

G —— - |

| 13| ScaLene | Sibes: 15, 27, 13; ALL DIFFERENT; SATISFIES INEQUALITIES

| 20 | ScaLene | Sibes: 15, 27, 20; ALL DIFFERENT; WITHIN BOUNDS |

| 35| ScaLene | Sipes: 15, 27, 35; ALL DIFFERENT, WITHIN BOUNDS |

| 15 | NoT scALene | EQUALS SIDE 15, SO ISOSCELES, NOT SCALENE |

| 27 | NoT scALENE | EQUALS SIDE 27, SO ISOSCELES, NOT SCALENE |

| 42 | NoT vALID | EQUAL TO UPPER BOUND; TRIANGLE INEQUALITY FAILS: 15 + 27 = 42 (NOT GREATER) |

THIS ILLUSTRATES THE IMPORTANCE OF SELECTING \( C \) WITHIN THE PERMISSIBLE INTERVAL, AVOIDING THE EXACT LENGTHS
THAT WOULD PRODUCE AN ISOSCELES OR DEGENERATE TRIANGLE.

PracTICAL CONSIDERATIONS AND REAL-\W/ ORLD APPLICATIONS
(UNDERSTANDING THE POSSIBLE THIRD SIDE LENGTHS IN A SCALENE TRIANGLE HAS SEVERAL PRACTICAL IMPLICATIONS:

- ENGINEERING € STRUCTURAL DESIGN: W/HEN DESIGNING COMPONENTS THAT MUST FIT TOGETHER AT SPECIFIC ANGLES AND
LENGTHS, KNOWING FEASIBLE SIDE MEASUREMENTS ENSURES STABILITY AND INTEGRITY.

- MANUFACTURING T OLERANCES: PRECISE MEASUREMENTS ARE CRITICAL, KNOWING THE RANGE HELPS IN QUALITY CONTROL,
ESPECIALLY WHEN PARTS ARE CUSTOMIZED.

- EpucATIONAL TooLs: DEMONSTRATING THE CONSTRAINTS VISUALLY AIDS IN TEACHING FUNDAMENTAL GEOMETRY CONCEPTS
EFFECTIVELY.

EXTENDING BEYOND THE BASIC CONSTRAINTS

W/HILE THE ANALYSIS ABOVE PRESENTS THE THEORETICAL RANGE, REAL~WORLD SCENARIOS MIGHT IMPOSE ADDITIONAL
CONSTRAINTS:

- MATERIAL LIMITATIONS: CERTAIN MATERIALS CAN ONLY ACCOMMODATE SPECIFIC LENGTHS OR SHAPES.
- DESIGN AESTHETICS: VISUAL HARMONY MIGHT RESTRICT SIDE LENGTHS TO PARTICULAR RATIOS.
- FUNCTIONAL REQUIREMENTS: STRUCTURAL LOADS AND STRESSES COULD INFLUENCE FEASIBLE DIMENSIONS.

IN SUCH CONTEXTS, THE RANGE MIGHT NEED TO BE REFINED FURTHER, OFTEN GUIDED BY ADDITIONAL PARAMETERS OR
SPECIFICATIONS.

SUMMARY OF KEY FINDINGS

- THe THIRD SIDE \( € \) OF A SCALENE TRIANGLE WITH SIDES 15 cM AND 27 cM MUST saTIsFY \( 12\, \texT{cM} < c <
42\, \text{cm} \).

- To MAINTAIN THE SCALENE PROPERTY, \( € \) CANNOT BE EXACTLY 15 cMOR 27 M.

- THE TRIANGLE INEQUALITY ENSURES THE SIDES FORM A VALID TRIANGLE WITHIN THIS RANGE.

- PRACTICAL APPLICATIONS REQUIRE CONSIDERING ADDITIONAL CONSTRAINTS BEYOND PURE GEOMETRY.

FINAL THOUGHTS

DETERMINING THE POSSIBLE LENGTH OF THE THIRD SIDE IN A SCALENE TRIANGLE GIVEN TWO SIDES INVOLVES A BLEND OF
MATHEMATICAL RIGOR AND PRACTICAL SENSIBILITY. BY APPLYING THE TRIANGLE INEQUALITY THEOREM AND CONSIDERING THE
SCALENE CONDITION, WE'VE ESTABLISHED A CLEAR, COMPREHENSIVE RANGE FOR THE THIRD SIDE: BETWEEN GREATER THAN 12 CM
AND LESS THAN 42 CM, EXCLUDING THE LENGTHS 15 CM AND 27 CM.



THIS EXPLORATION NOT ONLY ENHANCES GEOMETRIC UNDERSTANDING BUT ALSO UNDERSCORES THE IMPORTANCE OF
CONSTRAINTS IN REAL-WORLD DESIGN AND PROBLEM-SOLVING CONTEXTS. WHETHER YOU'RE CRAFTING A PHYSICAL MODEL,
DESIGNING A STRUCTURAL COMPONENT, OR SIMPLY EXPLORING MATHEMATICAL PRINCIPLES, GRASPING THESE FUNDAMENTAL
RELATIONSHIPS ENSURES PRECISION, FEASIBILITY, AND SUCCESS.

REFERENCES

- STEWART, J. (2012). GEoMeTRY: CONCEPTS AND APPLICATIONS. ACADEMIC PRESS.

- WEISSTEIN, ERIC W. “TRIANGLE INEQUALITY.” FROM MATHW/ ORLD—A W/ OLFRAM \W/EB RESOURCE.

HTTPS:/ /MATHWORLD. WOLFRAM.COM/ TRIANGLEINEQUALITY.HTML

- VAN BRUMMELEN, GLEN (2009). THe GEOMETRY OF HEAVEN: A GUIDE TO THE TRIANGLES OF THE UNIVERSE. \W ORLD
WispoM, INC.

NoTE: ALWAYS VERIFY MEASUREMENTS AND CONSTRAINTS IN PRACTICAL APPLICATIONS, ESPECIALLY \WHEN PRECISION IS
CRITICAL.
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