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7.4: Regular Polygons

After studying this section, you will be able to
® Recognizeegula)polygons

® Use a formulaTo find the measure of an exterior angle of an
equiangular polygon

Regular Polygons

The figures below are examples of regular polygons.

A } <

Equilateral Square Regular Regular

Triangle Pentagon Hexagon
Definition

A regular polygon is a polygon that is both equilat-
eral and equiangular.

A Special Formula for Equiangular Polygons
Can you find m/1 in the equiangular pentagon below? =
Rl N=5

360 _ 4y
S = 7]

SEEAY2 @f@w&%@w
(n=2)(1gd) .
SCID) = SUD alQls SO - T = 10§

d/c L - |Z°
=/[s=Ltaup I¥

g0 — 2% -

P

Theorem 58  The measure E of each exterior angle of an equian-

gular polygon of n sides is given by the formula

5 _ 360
n




Problem Set A

| lopd ) = SO
1 Find the measure of an exterior angle of each of the following ol = N
equiangular polygons.
a A triangle b A quadrilateral
¢ An octagon d A pentadecagon

e A 23-gon
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2 Find the measure of an angle of each of the following equiangu-
lar polygons.

a A pentagon ¢ A nonagon e A 21-gon

b A hexagon d A dodecagon

3 Find the number of sides an equiangular polygon has if each of
its exterior angles is

a 60° b 40° ¢ 36° d 2° e 7i°

o 2
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4 Find the number of sides an equiangular polygon has if each of
its angles is ol
2 A
a 144° b 120° ¢ 156° d 162° e 17250
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5 Given: PENTA is a regular pentagon. P
Prove: APNT is isosceles.
E A
N T

Statements Reasons

1 PENTA is reg pentagon.
2 PE = PA EN = AT

3 LtE=/A

4 APEN = APAT
5 PN = PT
6 APNT is isos.



6 In the stop sign shown, is ANTE scalene, O
isosceles, equilateral, or undetermined?

7 In an equiangular polygon, the measure of each exterior angle is
25% of the measure of each interior angle. What is the name of
the polygon?

8 a Prove that the perpendicular bisector of a side of a regular
pentagon passes through the opposite vertex.

Given: PENTA reg pentagon
RS 1 bis of NT.
Prove: RS passes through P.
1 PENTA reg pentagon 1 Given
— 2 RS L bis of NT. 2 Given
3 Draw PN, PR, PT D, ALLX.
4 PE =PA,EN = AT 4. REG POLY = £ SDJS

5 tE=/A S. REG POl = = A <
6 APEN = APAT . ShS
7WEW ‘:"\ C'/PC/TC)

L > 8 NR=TR 8 bis=> 8-.51)@ (2
9 PR L bis NT a. =dist = L bis (£4&8)

10 RS passes through P. )OO+ Se lhas | - bis
= R AN
b Can you generalize about the perpendicular bisectors of the /
sides of regular polygons?
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e L or Hhe verter ppp et Sideo, or U LS
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7.4: Regular Polygons.

F
A
9 Given: AB= AD, £
FC L BD c
Conclusion: AAEF is isosceles. ° T o ﬁl

1 AB= AD 1 Given Sy
2 /B=/D 2 12X then A2 =
3 FCLBD 3 Given

4 LECD,/FCBrtss 4 1 lines form rt £s.

5 LECD = £FCB 5 Rt4s are =,

; i B C.

7 LAEF = £CED 7 Vert s are =, /

8 LF =£CED 8 No Choice Theorem

9 tAEF =/F 9 Transitive prop
10 -AAEF is isos. 10 Ifa A has 2 = /s, it is isos.

10 The sum of the measures of the angles of a regular polygon is
5040. Find the measure of each angle.

(M- 1BD = 5040 .
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11 (The sum of a polygon’s angle measures is nine times the mea-
sure of an exterior angle of a regular hexagon. What is the
olygon’s name?
polyg
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12 What is the name of an equiangular polygon if the ratio of the
measure of an interior angle to the measure of an exterior angle

is 7:27 7\
xix 7 Gy=180
&A x.=20
N = 300
20
N =9
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3L0
13 Tell whether each statement is true Always, Sometimes, or Never q 360
(A, S, or N). ke ys=%

a If the number of sides of an equiangular polygon is doubled, 13a A
the measure of each exterior angle is halvedLK notveg ——

b The measure of an exterior angle of a decagon is greater than
the measure of an exterior angle of a quadrilateral.

b
c
¢ A regular polygon is equilateral. d
d An equilateral polygon is regular. = |af hot~ =2 < Romnbus

e If the midpoints of the sides of a scalene quadrilateral are
joined in order, the figure formed is equilateral. f

Z_ 00

t If the midpoints of the sides of a thombus are joined in order,
the figure formed is equilateral but not equiangular.






