A NONREGULAR HEXAGON HAS FIVE EXTERIOR ANGLE
Measures OF 65, 68, 69, 57, Anp §5. WHAT Is THE
MEASURE

A NoNReGULAR HexAGON Has Five ExTerIOR ANGLE MeEasURes OF 55, 68, 69, 57, Anp 55. WHAT Is THe MEASURE

INTRODUCTION TO EXTERIOR ANGLES OF POLYGONS

UNDERSTANDING THE PROPERTIES OF POLYGONS, ESPECIALLY THE RELATIONSHIPS BETWEEN THEIR INTERIOR AND EXTERIOR
ANGLES, IS FUNDAMENTAL IN GEOMETRY. IN PARTICULAR, THE SUM OF EXTERIOR ANGLES OF ANY CONVEX POLYGON IS ALWAYS
360 DEGREES, REGARDLESS OF THE NUMBER OF SIDES OR THE REGULARITY OF THE POLYGON. THIS PROPERTY PROVIDES A
CRITICAL STARTING POINT IN SOLVING PROBLEMS INVOLVING EXTERIOR ANGLES, SUCH AS THE ONE INVOLVING A NONREGULAR
HEXAGON WITH GIVEN EXTERIOR ANGLES.

UNDERSTANDING THE PROBLEM CONTEXT

GiveN DATA

- THE POLYGON IN QUESTION IS A HEXAGON, MEANING IT HAS & SIDES.
- THE HEXAGON IS NONREGULAR, SO THE SIDES AND ANGLES ARE NOT NECESSARILY EQUAL.
- FIVE EXTERIOR ANGLES ARE GIVEN: 55°, 58°, 69°, 57°, anp 55°.
- THE MEASURE OF THE SIXTH EXTERIOR ANGLE IS UNKNOWN AND NEEDS TO BE DETERMINED.

WHAT |s BEING ASKED?

THE MAIN GOAL IS TO FIND THE MEASURE OF THE SIXTH EXTERIOR ANGLE. THIS WILL COMPLETE THE SET OF EXTERIOR ANGLES
FOR THE HEXAGON, ALLOWING FOR FURTHER ANALYSIS OR VERIFICATION OF THE INTERIOR ANGLES IF NECESSARY.

FUNDAMENTAL PROPERTIES OF EXTERIOR ANGLES

THE SUM OF EXTERIOR ANGLES

IN ANY CONVEX POLYGON:

- THE SUM OF ALL EXTERIOR ANGLES IS ALWAYS 360°.
- THIS HOLDS TRUE WHETHER THE POLYGON IS REGULAR OR IRREGULAR.



EXTERIOR AND INTERIOR ANGLE RELATIONSHIP

FOR EACH VERTEX:

- THE INTERIOR ANGLE AND THE EXTERIOR ANGLE ARE SUPPLEMENTARY, MEANING THEIR SUM IS 180°:

\l

\TexT{INTERIOR ANGLE} + \TEXT{EXTERIOR ANGLE} = 180" \cIRC

\]

THIS RELATIONSHIP IS USEFUL IF INTERIOR ANGLES ARE REQUIRED OR FOR DERIVATIONS INVOLVING EXTERIOR ANGLES.

CALCULATING THE MISSING EXTERIOR ANGLE

STEP 1: SUMMING THE KNOWN EXTERIOR ANGLES

ADD THE FIVE GIVEN EXTERIOR ANGLES:

\l

55™\circ + 58"\ circ + 69"\ circ + 57"\ cIrc + 55™\cIrc

\]

CALCULATING STEP-BY-STEP:

-\(55+58=113\)

-\N(113+ 69 =182))
-\(182 + 57 =239\)
-\(239 + 55 =294\)

SO, THE SUM OF THE FIVE KNOWN EXTERIOR ANGLES IS 294°.

STEP 2: APPLYING THE SUM OF EXTERIOR ANGLES

SINCE THE TOTAL SUM OF EXTERIOR ANGLES OF THE HEXAGON MUST BE 360°, THE UNKNOWN EXTERIOR ANGLE \(X\) SATISFIES:
’

\[
294 circ + x = 360" \cIrc
\]

SoLvING For \(x\):

\[
x = 360™\crc - 294" circ = 66" \cIre
\]

ANSWER: THE MEASURE OF THE SIXTH EXTERIOR ANGLE IS 66°.



IMPLICATIONS FOR THE HEXAGON’'S INTERIOR ANGLES

W/HILE THE PRIMARY QUESTION FOCUSES ON THE EXTERIOR ANGLES, UNDERSTANDING THE INTERIOR ANGLES CAN PROVIDE
FURTHER INSIGHT INTO THE SHAPE OF THE HEXAGON.

CALCULATING THE INTERIOR ANGLES

SINCE EACH INTERIOR ANGLE AND ITS CORRESPONDING EXTERIOR ANGLE SUM TO 180°, FOR EACH VERTEX:

\l

\TexT{INTERIOR ANGLE} = 180" \cIrc - \TEXT{EXTERIOR ANGLE}

\]

UsING THIS, THE INTERIOR ANGLES AT EACH VERTEX ARE:

-\(180"\circ - 55™\circ = 125™\crc))
-\(180"\circ - 58"\circ = 122"\ cIrc\)
-\(180"™\cire - 69™Mcire = 111N crc\)
-\(180"\circ - 57\ cire = 123"\ crc\)
-\(180"\circ - 55" \circ = 125™\crc))
-\(180"\cire - 66™M\circ = 114"\ circ\) (FOR THE UNKNOWN EXTERIOR ANGLE)

ADDING THESE INTERIOR ANGLES:

\[
125+ 122+ 111+ 123+ 125+ 114 =

\]

CALCULATIONS:

-\(125 + 122 =247\)
-\(247 +111=2358))
-\(358 + 123 =481\)
-\(481+ 125 = 606\)
-\(606 + 114 =720\)

TOTAL INTERIOR ANGLES SuM To 720°.

V ALIDATION WITH POLYGON INTERIOR ANGLE SUM FORMULA

THE SUM OF INTERIOR ANGLES OF AN N-SIDED CONVEX POLYGON IS:

\[
(N-2) \TiMes 180"\ cire

\]

For A HExaGgoN (\(N=6\)):

\[
(6 -2)\1iMes 180"\circ = 4 \TiMes 180" \circ = 720" \circ

\]

THE CALCULATED SUM OF INTERIOR ANGLES MATCHES THE THEORETICAL VALUE, CONFIRMING THE CONSISTENCY OF THE DATA.



CONCLUSION AND SUMMARY

- THE KEY TO SOLVING THE PROBLEM LIES IN RECOGNIZING THAT THE SUM OF EXTERIOR ANGLES OF ANY CONVEX POLYGON IS
360°.

- BY SUMMING THE GIVEN FIVE EXTERIOR ANGLES (55°, 58°, 69°, 57°, 55°), WE OBTAINED A TOTAL OF 294°.

- SUBTRACTING THIS SUM FROM 360° YIELDS THE MEASURE OF THE UNKNOWN SIXTH EXTERIOR ANGLE:

\[
\Boxen{66™\crc}

\]

- THIS FINDING ENSURES THE TOTAL EXTERIOR ANGLES SUM CORRECTLY AND ALIGNS WITH THE FUNDAMENTAL PROPERTIES OF
POLYGONS.

FINAL RESULT: THE MEASURE OF THE SIXTH EXTERIOR ANGLE OF THE NONREGULAR HEXAGON IS 66 DEGREES.

FURTHER CONSIDERATIONS

(UNDERSTANDING THE EXTERIOR ANGLES PROVIDES INSIGHT INTO THE SHAPE AND STRUCTURE OF IRREGULAR POLYGONS. SUCH
PROBLEMS OFTEN SERVE AS EXCELLENT EXERCISES IN APPLYING FUNDAMENTAL GEOMETRIC PRINCIPLES—™PARTICULARLY THE
RELATIONSHIPS BETWEEN INTERIOR AND EXTERIOR ANGLES AND THE SUM PROPERTIES OF POLYGONS.

IN PRACTICAL APPLICATIONS, THESE CALCULATIONS CAN ASSIST IN DETERMINING MISSING ANGLES IN REAL-WORLD SHAPES,
DESIGNING GEOMETRIC FIGURES IN ENGINEERING, OR SOLVING COMPLEX DESIGN PROBLEMS WHERE IRREGULAR SHAPES ARE INVOLVED.

SUMMARY T ABLE OF EXTERIOR AND INTERIOR ANGLES

| VErTEX | ExTERIOR ANGLE (°) | INTERIOR ANGLE (°) |
e (- |
|1155]125]
|2158]|122]
31691111/
| 4157123 ]
|5155]125]|
|6]66]114]

CLoSING REMARKS

UNDERSTANDING THE RELATIONSHIPS BETWEEN VARIOUS ANGLES IN POLYGONS IS CRUCIAL FOR MASTERING GEOMETRY. BY
APPLYING BASIC PRINCIPLES SUCH AS THE SUM OF EXTERIOR ANGLES, SUPPLEMENTARY ANGLES, AND THE POLYGON INTERIOR
ANGLE SUM FORMULA, WE CAN CONFIDENTLY ANALYZE AND SOLVE COMPLEX GEOMETRIC PROBLEMS. THE PROBLEM OF FINDING THE



MISSING EXTERIOR ANGLE IN A NONREGULAR HEXAGON ILLUSTRATES THE IMPORTANCE OF FOUNDATIONAL PROPERTIES AND THEIR
APPLICABILITY ACROSS DIVERSE GEOMETRIC CONTEXTS.

FREQUENTLY ASkeD QUESTIONS

\WHAT IS THE MEASURE OF THE SIXTH EXTERIOR ANGLE OF THE NONREGULAR HEXAGON?

THE MEASURE OF THE SIXTH EXTERIOR ANGLE IS 66 DEGREES.

How DO YOU FIND THE MISSING EXTERIOR ANGLE IN A HEXAGON WHEN THE OTHER FIVE
ARE KNOWN?

SUM ALL EXTERIOR ANGLES OF A HEXAGON (\X/HICH IS ALWAYS 360 DEGREES) AND SUBTRACT THE SUM OF THE FIVE KNOWN
ANGLES TO FIND THE MISSING ONE.

\W/HY DO THE EXTERIOR ANGLES OF ANY POLYGON ALWAYS SUM To 360 DEGREES?

BECAUSE EACH EXTERIOR ANGLE FORMS A LINEAR PAIR WITH ITS CORRESPONDING INTERIOR ANGLE, AND AS YOU GO AROUND THE
POLYGON, THE TOTAL TURN SUMS TO A FULL 360 DEGREES.

IS IT POSSIBLE FOR A NONREGULAR HEXAGON TO HAVE FIVE EXTERIOR ANGLES OF 55,
58, 69, 57, AND 55 DEGREES?

YES, BECAUSE THE SUM OF EXTERIOR ANGLES IN ANY POLYGON IS 360 DEGREES, REGARDLESS OF REGULARITY, SO THE
REMAINING ANGLE CAN BE CALCULATED ACCORDINGLY.

\WHAT IS THE SIGNIFICANCE OF EXTERIOR ANGLES IN DETERMINING THE SHAPE OF A
POLYGON?

EXTERIOR ANGLES HELP IN UNDERSTANDING THE POLYGON'S OVERALL TURN, AND THEIR MEASURES ARE USEFUL IN CALCULATING
UNKNOWN ANGLES AND VERIFYING THE POLYGON'S PROPERTIES.

CAN THE EXTERIOR ANGLES OF A NONREGULAR HEXAGON BE DIFFERENT , AND WHY?

YES, IN A NONREGULAR HEXAGON, EXTERIOR ANGLES CAN VARY IN SIZE BECAUSE THE SIDES AND ANGLES ARE NOT ALL EQUAL,
BUT THEIR TOTAL ALWAYS SUMS To 360 DEGREES.

How DO YOU VERIFY THAT THE CALCULATED SIXTH EXTERIOR ANGLE IS CORRECT?

ADD ALL SIX EXTERIOR ANGLES TOGETHER; IF THE SUM IS 360 DEGREES, THE CALCULATION IS CORRECT.

ADDITIONAL RESOURCES

A NONREGULAR HEXAGON HAs FIvE ExTERIOR ANGLE MEASURES OF 65, 58, 69, 57, AnD 55. WHAT Is THE MEASURE?

UNDERSTANDING THE PROPERTIES AND MEASUREMENTS OF GEOMETRIC FIGURES IS A FUNDAMENTAL ASPECT OF MATHEMATICS,
PARTICULARLY IN THE STUDY OF POLYGONS. AMONG THESE FIGURES, HEXAGONS—SIX-SIDED POLYGONS—OFFER A FASCINATING
AREA OF EXPLORATION, ESPECIALLY WHEN THEY ARE NONREGULAR, MEANING THEIR SIDES AND ANGLES ARE NOT ALL EQUAL. A
RECENT PROBLEM INVOLVING A NONREGULAR HEXAGON WITH KNOWN EXTERIOR ANGLES PRESENTS AN INTRIGUING CHALLENGE:
GIVEN FIVE EXTERIOR ANGLES, WHAT IS THE MEASURE OF THE SIXTH? THIS QUESTION NOT ONLY TESTS OUR UNDERSTANDING OF



POLYGON PROPERTIES BUT ALSO PROVIDES AN OPPORTUNITY TO DELVE INTO THE CONCEPTS OF EXTERIOR AND INTERIOR
ANGLES, THE SUM OF ANGLES IN POLYGONS, AND THE CHARACTERISTICS THAT DISTINGUISH REGULAR FROM NONREGULAR
POLYGONS.

IN THIS ARTICLE, WE WILL DISSECT THIS PROBLEM COMPREHENSIVELY , EXAMINING THE FUNDAMENTAL PRINCIPLES UNDERLYING
EXTERIOR ANGLES, THE SPECIFIC DETAILS OF THE GIVEN HEXAGON, AND THE STEP-BY-STEP PROCESS TO DETERMINE THE UNKNOWN
MEASURE. OUR GOAL IS TO OFFER A DETAILED, ANALYTICAL, AND ACCESSIBLE EXPLORATION SUITABLE FOR STUDENTS,
EDUCATORS, AND MATHEMATICS ENTHUSIASTS ALIKE.

UNDERSTANDING THE FUNDAMENTALS: POLYGON ANGLES AND EXTERIOR
ANGLES

BEFORE TACKLING THE PROBLEM DIRECTLY, IT IS ESSENTIAL TO ESTABLISH A SOLID UNDERSTANDING OF THE CORE CONCEPTS
INVOLVED: THE NATURE OF POLYGONS, THE SIGNIFICANCE OF EXTERIOR ANGLES, AND THEIR RELATIONSHIPS WITH INTERIOR
ANGLES.

THE NATURE OF POLYGONS AND HEXAGONS

A POLYGON IS A TWO-DIMENSIONAL GEOMETRIC FIGURE COMPOSED OF STRAIGHT LINE SEGMENTS CALLED SIDES, WHICH ARE
CONNECTED END-TO-END TO FORM A CLOSED SHAPE. THE SIDES MEET AT VERTICES, WHICH ARE THE CORNERS OF THE POLYGON.

- REGULAR POLYGONS ARE POLYGONS WHERE ALL SIDES AND ANGLES ARE EQUAL. FOR EXAMPLE, A REGULAR HEXAGON HAS SIX
EQUAL SIDES AND SIX EQUAL INTERIOR ANGLES.

- |IRREGULAR POLYGONS OR NONREGULAR POLYGONS DO NOT HAVE ALL SIDES AND ANGLES EQUAL. THE SHAPE IN QUESTION HERE
IS A NONREGULAR HEXAGON, MEANING ITS SIDES AND ANGLES VARY.

A HEXAGON SPECIFICALLY HAS SIX SIDES AND SIX VERTICES. THE INTERNAL ANGLES AND THE EXTERIOR ANGLES ARE KEY TO
UNDERSTANDING ITS GEOMETRIC PROPERTIES.

INTERIOR AND EXTERIOR ANGLES: DEFINITIONS AND SUM

- INTERIOR ANGLES ARE THE ANGLES FORMED INSIDE THE POLYGON AT EACH VERTEX.
- EXTERIOR ANGLES ARE THE ANGLES FORMED OUTSIDE THE POLYGON WHEN ONE EXTENDS A SIDE AT EACH VERTEX.

KEY RELATIONSHIPS:

- THE SUM OF THE INTERIOR ANGLES OF ANY POLYGON WITH N SIDES IS GIVEN BY:

\l

\TexT{SUM OF INTERIOR ANGLES} = (N - 2) \TIMES 180" \cIrC

\]

- THE MEASURE OF EACH INTERIOR ANGLE IN A REGULAR N-SIDED POLYGON IS:

\l

\TexT{INTERIOR ANGLE} = \FRAC{(N - 2) \TIMEs 180" \circ}{n}

\]

- FOR EXTERIOR ANGLES, THE CRUCIAL PROPERTY IS:



\l

\TexT{ExTERIOR ANGLE} + \TEXT{INTERIOR ANGLE} = 180" \cIrC

\]

- THE SUM OF THE EXTERIOR ANGLES OF ANY CONVEX POLYGON, REGARDLESS OF REGULARITY, IS ALWAYS!

\[
360™M\crc

\]

THIS FUNDAMENTAL PROPERTY HOLDS BECAUSE AS YOU TRAVERSE THE POLYGON, THE EXTERIOR ANGLES “TURN" THROUGH A
coMpLETE 360 DEGREES, SUMMING TO A FULL ROTATION.

APPLYING THESE PRINCIPLES TO THE HEXAGON PROBLEM

GIVEN THAT THE HEXAGON IS NONREGULAR, THE EXTERIOR ANGLES AT EACH VERTEX ARE NOT NECESSARILY EQUAL. THE
PROBLEM PROVIDES FIVE EXTERIOR ANGLES: 55°, 58°, 69°, 57°, AND 55°, AND ASKS FOR THE SIXTH EXTERIOR ANGLE.

STEP 1: SUMMING KNOWN EXTERIOR ANGLES

LET’'S SUM THE FIVE GIVEN EXTERIOR ANGLES:

\[

55™\circ + 58"\ circ + 69" \circ + 57 M\ cIrc + 55\ cIre

\]

CALCULATING:

-\(55+58=113\)

-\(113 + 69 =182))
-\(182 + 57 =239\)
-\(239 + 55 =294))

SO, THE TOTAL OF THE FIVE KNOWN EXTERIOR ANGLES IS 294°.

STeP 2: USING THE SUM OF EXTERIOR ANGLES

SINCE THE SUM OF ALL EXTERIOR ANGLES OF ANY CONVEX POLYGON IS 360°, THE SIXTH EXTERIOR ANGLE (LET'S DENOTE IT AS
\(x\)) CAN BE CALCULATED AS:

\l

x = 360™\cIrRC - \TEXT{SUM OF KNOWN EXTERIOR ANGLES}

\]

SUBSTITUTING THE KNOWN SUM:

\[
x = 360™\crc - 294 circ = 66" \cIre
\]

THUS, THE MEASURE OF THE SIXTH EXTERIOR ANGLE IS 66°.



IMPLICATIONS AND SIGNIFICANCE OF THE RESULT

(UNDERSTANDING THAT THE SIXTH EXTERIOR ANGLE IS 66° HAS SEVERAL NOTEWORTHY IMPLICATIONS FOR THE SHAPE AND
PROPERTIES OF THE HEXAGON.

INTERIOR ANGLES AND NONREGULARITY

SINCE THE EXTERIOR ANGLES ARE RELATED TO THE INTERIOR ANGLES, WE CAN EXPLORE THE INTERIOR ANGLES AT EACH VERTEX.

- AT EACH VERTEX, THE INTERIOR ANGLE AND EXTERIOR ANGLE ARE SUPPLEMENTARY'

\l

\TexT{INTERIOR ANGLE} = 180"\cIrC - \TEXT{EXTERIOR ANGLE}

\]

- FOR THE FIVE KNOWN ANGLES:

1.\(180Mcirc - 55™\circ = 125"\ cIrc\)
2.\(180"\circ - 58"\ circ = 122"\ circ))
3.\(180Mcire - 69"\ circ = 111 cire))
4.\(180"\crc - 57\ circ = 123"\ crc))
5.\(180"circ - 55"\ circ = 125\ circ))

- FOR THE SIXTH VERTEX:

\[
180"\ cire - 66™\circ = 114 cIrc

\]

THE INTERIOR ANGLES ARE THUS: 125°, 122°, 111°, 123°, 125°, anp 114°.

SINCE THESE INTERIOR ANGLES ARE NOT ALL EQUAL, THE HEXAGON IS CONFIRMED TO BE NONREGULAR, WITH VARYING SIDE
LENGTHS AND ANGLES.

THe SHAPE AND GEOMETRY OF THE HEXAGON

THE VARIABILITY IN INTERIOR ANGLES AND EXTERIOR ANGLES INDICATES THAT THE HEXAGON IS IRREGULAR, WITH SIDES OF
DIFFERENT LENGTHS AND ANGLES NOT CONFORMING TO SYMMETRY. SUCH SHAPES ARE COMMON IN NATURAL AND MAN-MADE
STRUCTURES, AND UNDERSTANDING THEIR PROPERTIES IS CRITICAL IN FIELDS LIKE ARCHITECTURE, ENGINEERING, AND COMPUTER
GRAPHICS.

BRoOADER CONTEXT AND APPLICATIONS

THE PROBLEM EXEMPLIFIES CORE PRINCIPLES IN POLYGONAL GEOMETRY, BUT ITS IMPLICATIONS EXTEND FURTHER INTO PRACTICAL
AND THEORETICAL APPLICATIONS.



ARCHITECTURAL AND ENGINEERING DESIGN

DESIGNERS OFTEN WORK WITH IRREGULAR POLYGONS TO CREATE AESTHETICALLY INTERESTING AND STRUCTURALLY SOUND
COMPONENTS. KNOWLEDGE OF EXTERIOR AND INTERIOR ANGLES ALLOWS FOR PRECISE CALCULATIONS ENSURING STABILITY,
AESTHETIC APPEAL, AND COMPLIANCE WITH DESIGN SPECIFICATIONS.

CoMPUTER GRAPHICS AND MODELING

|[RREGULAR POLYGONS ARE COMMON IN DIGITAL MODELING. UNDERSTANDING THEIR PROPERTIES ENABLES ACCURATE RENDERING,
COLLISION DETECTION, AND MESH CREATION.

MATHEMATICAL EDUCATION AND PROBLEM SOLVING

PROBLEMS LIKE THIS SHARPEN ANALYTICAL THINKING, REINFORCE THE UNDERSTANDING OF FUNDAMENTAL GEOMETRIC CONCEPTS,
AND DEVELOP PROBLEM~SOLVING SKILLS ESSENTIAL FOR ADVANCED MATHEMATICS AND RELATED DISCIPLINES.

CoNcLuUsION: FINAL INSIGHTS AND SUMMARY

THE PROBLEM OF DETERMINING THE SIXTH EXTERIOR ANGLE OF A NONREGULAR HEXAGON, GIVEN FIVE OF ITS EXTERIOR ANGLES,
UNDERSCORES THE IMPORTANCE OF FUNDAMENTAL GEOMETRIC PRINCIPLES. BY LEVERAGING THE KEY PROPERTY THAT THE SUM OF
EXTERIOR ANGLES IN ANY CONVEX POLYGON IS 360°, WE CALCULATED THAT THE MISSING EXTERIOR ANGLE MEASURES 6 6°.

THIS CALCULATION NOT ONLY CONFIRMS THE IRREGULARITY OF THE HEXAGON BUT ALSO DEMONSTRATES THE
INTERCONNECTEDNESS OF INTERIOR AND EXTERIOR ANGLES. SUCH PROBLEMS SERVE AS VALUABLE EXERCISES FOR STUDENTS AND
PROFESSIONALS IN UNDERSTANDING POLYGONAL PROPERTIES, FOSTERING DEEPER INSIGHTS INTO GEOMETRIC RELATIONSHIPS, AND
APPLYING THESE CONCEPTS IN VARIOUS REAL-WORLD CONTEXTS.

IN CONCLUSION, THE MEASURE OF THE SIXTH EXTERIOR ANGLE IN THIS SPECIFIC NONREGULAR HEXAGON IS 66 DEGREES. THIS

RESULT EXEMPLIFIES THE ELEGANCE AND CONSISTENCY OF GEOMETRIC PRINCIPLES AND HIGHLIGHTS THE IMPORTANCE OF
FOUNDATIONAL KNOWLEDGE IN SOLVING COMPLEX~-LOOKING PROBLEMS WITH STRAIGHTFORW ARD SOLUTIONS.
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