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(UNDERSTANDING THE AREA OF REGULAR POLYGONS IS A FUNDAMENTAL CONCEPT IN GEOMETRY THAT NOT ONLY APPLIES TO
MATHEMATICS BUT ALSO TO VARIOUS REAL-LIFE APPLICATIONS SUCH AS ARCHITECTURE, DESIGN, AND NATURE. REGULAR
POLYGONS ARE DEFINED AS POLYGONS THAT HAVE ALL SIDES EQUAL IN LENGTH AND ALL INTERIOR ANGLES EQUAL IN MEASURE.
THE MOST COMMON REGULAR POLYGONS INCLUDE THE EQUILATERAL TRIANGLE, SQUARE, REGULAR PENTAGON, HEXAGON, AND
OCTAGON. IN THIS ARTICLE, WE WILL EXPLORE THE FORMULAS FOR CALCULATING THE AREA OF REGULAR POLYGONS, PROVIDE
STEP-BY-STEP EXAMPLES, AND OFFER AN ANSWER KEY FOR VARIOUS PROBLEMS RELATED TO THE AREA OF THESE SHAPES.

UNDERSTANDING REGULAR POLYGONS

BEFORE DIVING INTO THE AREA CALCULATIONS, IT IS ESSENTIAL TO UNDERSTAND WHAT CONSTITUTES A REGULAR POLYGON.
REGULAR POLYGONS CAN BE IDENTIFIED BY THE FOLLOWING CHARACTERISTICS:

- EQUAL SIDES: ALL SIDES OF THE POLYGON ARE OF EQUAL LENGTH.

- EQUAL ANGLES: ALL INTERIOR ANGLES ARE EQUAL.

- SYMMETRY: REGULAR POLYGONS ARE SYMMETRICAL ABOUT THEIR CENTER.
SOME COMMON EXAMPLES OF REGULAR POLYGONS INCLUDE:

1. TrianGLE (3 SIDES)

2. Square (4 sipes)

3. Pentacon (5 siDEs)

4. Hexacon (6 sIDEs)

5. HepTaGoN (7 siDes)
6. OcTAGoN (8 siDES)

FOrRMULAS FOR CALCULATING AREA

THE AREA OF REGULAR POLYGONS CAN BE CALCULATED USING SPECIFIC FORMULAS BASED ON THE NUMBER OF SIDES AND THE
LENGTH OF THE SIDES (S) BELOW ARE THE FORMULAS FOR CALCULATING THE AREA OF SOME COMMON REGULAR POLYGONS.

1. AREA OF AN EQUILATERAL TRIANGLE

THE FORMULA FOR CALCULATING THE AREA (A) OF AN EQUILATERAL TRIANGLE IS GIVEN BY:

\[
A = \rrac{\s@rT{33}}{4} s"2
\]

\W/HERE S IS THE LENGTH OF A SIDE.

2. AREA OF A SQUARE

THE FORMULA FOR THE AREA (A) OF A SQUARE IS STRAIGHTFORW ARD:

\l



A=s"2
\]

W/HERE S IS THE LENGTH OF A SIDE.

3. AREA OF A REGULAR PENTAGON

THE AREA (A) OF A REGULAR PENTAGON CAN BE CALCULATED USING THE FORMULA:

\[
A =\rrac{1}{4} \sqrT{5(5 + 2\sqrT{53})} "2
\]

W/HERE S IS THE LENGTH OF A SIDE.

4. AREA OF A REGULAR HEXAGON

THE AREA (A) OF A REGULAR HEXAGON CAN BE DERIVED FROM ITS RELATIONSHIP WITH EQUILATERAL TRIANGLES:

\[
A = \rrac{3\sqrT{3}}{2} s"2
\]

W/HERE S IS THE LENGTH OF A SIDE.

5. AReA oF A ReEGULAR OCTAGON

THe AReA (A) OF A REGULAR OCTAGON IS GIVEN BY:

\[
A =201+ \sqrT{2}) s"2
\]

W/HERE S IS THE LENGTH OF A SIDE.

STEP-BY-STEP EXAMPLES

BELOW ARE STEP-BY-STEP EXAMPLES ILLUSTRATING HOW TO CALCULATE THE AREA OF VARIOUS REGULAR POLYGONS.

ExAMPLE 1: AREA OF AN EQUILATERAL TRIANGLE

ProBLEM: CALCULATE THE AREA OF AN EQUILATERAL TRIANGLE WITH A SIDE LENGTH ofF & CM.
SOLUTION:

1. USE THE FORMULA:
\[ A =\rrac{\sqrT{3}}{4}s"2\]



2. SUBSTITUTES = 6 CM:

\[ A = \rrac{\sarT{3}3}{4} (6)"2\]

\[ A = \rrac{\sqrT{33}{4]} \cooT 36 \]

\[ A = 9\sqrT{3} \TexT{ cM}"2 \apProx 15.59 \TexT{ cM}"2 \]

ExAMPLE 2: AREA OF A SQUARE

PROBLEM: FIND THE AREA OF A SQUARE WITH A SIDE LENGTH OF 5 M.
SOLUTION:

1. APPLY THE FORMULA:
\[A=5s"21]

2. SUBSTITUTES = 5 ™M:
\[A=(5)"2=25\TexT{M}"2\]

ExAMPLE 3: AREA OF A REGULAR PENTAGON

PROBLEM: DETERMINE THE AREA OF A REGULAR PENTAGON WITH A SIDE LENGTH OF 4 cM.
SOLUTION:

1. USE THE FORMULA:
\[ A =\rrac{13}{4} \sqrT{5(5 + 2\sqrT{5})} 5”2 \]

2. SUBSTITUTES = 4 c™:
\[ A =\rrac{13}{4} \s@rT{5(5 + 2\sqrT{5})} (4)"2\]

\[ A =\rrac{13}{4} \sqrT{5(5 + 2\s@rT{5})} \cpoT 16 \]
\[ A =4 \sqrt{5(5 + 2\sqQrT{5})} \TexT{ cM}"2 \approx 27.53 \TexT{ cmM}"2 \]

ANSWER KEY FOR AREA CALCULATIONS

BELOW IS AN ANSWER KEY FOR A SERIES OF PROBLEMS RELATED TO THE AREA OF REGULAR POLYGONS.

1. EQUILATERAL TRIANGLE (5 = 8 cM):
- Area = \( 16\sqrT{3} \arrrox 27.7 1 \Text{ cM}"2 \)

2.Square (s = 10 M):
- ARea = 100 M?

3. RecULAR PenTAGON (s = 6 cM):
- Area = \( 9\s@rT{5(5 + 2\sqrT{5})} \APPrOX 61.93 \TEXT{ cM}"2 \)

4. ReGULAR HexaGoN (s = 5 cm):
- Area = \(\rrAc{15\sqrT{3}3}{2} \APPrOX 39.69 \TexT{ cM}"2 \)

5. RecuLAR OcTAGoN (s =4 M):
- Area = \( 32(1 + \sqrT{2}) \APProX 8 1.65 \TEXT{ M}"2 \)



CoNcCLUSION

CALCULATING THE AREA OF REGULAR POLYGONS IS A VITAL SKILL FOR STUDENTS AND PROFESSIONALS IN VARIOUS FIELDS. BY
MASTERING THE FORMULAS AND UNDERSTANDING HOW TO APPLY THEM, ONE CAN ACCURATELY DETERMINE THE AREA OF
DIFFERENT GEOMETRIC SHAPES. THIS KNOWLEDGE IS NOT ONLY USEFUL IN ACADEMIC SETTINGS BUT ALSO IN PRACTICAL
APPLICATIONS RANGING FROM CONSTRUCTION TO ART. W/ITH REGULAR PRACTICE AND APPLICATION OF THESE FORMULAS,
ANYONE CAN BECOME PROFICIENT IN CALCULATING THE AREAS OF REGULAR POLYGONS. REMEMBER TO ALWAYS REFER BACK TO
THE FORMULAS PROVIDED FOR EACH TYPE OF POLYGON, AND USE THE ANSWER KEY FOR VERIFICATION.

FREQUENTLY AskeD QUESTIONS

\WHAT IS THE FORMULA TO CALCULATE THE AREA OF A REGULAR POLYGON?

THE AREA A OF A REGULAR POLYGON WITH N SIDES OF LENGTH S CAN BE CALCULATED USING THE FORMULA: A = (N SA2) / (4

TAN(n/N)).

How DOES THE NUMBER OF SIDES AFFECT THE AREA OF A REGULAR POLYGON?

AS THE NUMBER OF SIDES (N) INCREASES, THE AREA OF A REGULAR POLYGON GENERALLY INCREASES, APPROACHING THE AREA OF
A CIRCLE AS N APPROACHES INFINITY.

\W/HAT IS THE AREA OF A REGULAR HEXAGON WITH A SIDE LENGTH OF 4?

THE AREA A OF A REGULAR HEXAGON WITH SIDE LENGTH S = 4 CAN BE CALCULATED AS A = (6 472) / (4 Tan(n/6)) =
16 3=27.71.

How DO YOU FIND THE AREA OF A REGULAR PENTAGON?

THE AREA A OF A REGULAR PENTAGON WITH SIDE LENGTH S IS CALCULATED USING A = (5 5°2) / (4 Tan(n/5)).

\W/HAT IS THE RELATIONSHIP BETWEEN THE RADIUS OF THE CIRCUMCIRCLE AND THE AREA
OF A REGULAR POLYGON?

THE AREA A OF A REGULAR POLYGON CAN ALSO BE EXPRESSED IN TERMS OF THE CIRCUMRADIUS R: A = (1/2) NR"2
sIN(2m/N).

CAN YOU DETERMINE THE AREA OF A REGULAR POLYGON IF YOU ONLY KNOW THE
APOTHEM?

YES/ THE AREA A CAN BE CALCULATED USING THE FORMULA A = (PERIMETER APOTHEM) / 2, \WHERE THE PERIMETER CAN BE
CALCULATED IF THE SIDE LENGTH IS KNOWN.

How DO YOU CALCULATE THE AREA OF A REGULAR OCTAGON?

THE AREA A OF A REGULAR OCTAGON WITH SIDE LENGTH S IS CALCULATED USING A = 2 (1 + 2)s"2.

\W/HAT IS THE AREA OF A REGULAR DODECAGON WITH A SIDE LENGTH OF 3°

THE AREA A OF A REGULAR DODECAGON WITH SIDE LENGTH S = 3 CAN BE CALCULATED AS A =352 (2 + 3)=33"2(2
+[F 3)= 34.64.



IS THERE A SIMPLE WAY TO VISUALIZE THE AREA OF REGULAR POLYGONS?

YES, DIVIDING THE POLYGON INTO CONGRUENT TRIANGLES FROM THE CENTER CAN HELP VISUALIZE AND CALCULATE THE AREA
MORE EASILY.

\WHAT IS THE AREA OF A REGULAR TRIANGLE WITH A SIDE LENGTH OF 5°?

THE AREA A OF A REGULAR TRIANGLE (EQUILATERAL) WITH SIDE LENGTHS = 515 cALCULATED AS A =(F] 3/4)s"2=(F 3
/ 4)5%2 ~ 10.83.
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