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Find side lengths

. EXAMPLE 3

: READ VOCABULARY € ALCEBRA A table is shaped like a regular hexagon.
"""""""" {steeisnsen | The expressions shown represent side lengths of the (3x -+ 6)in

ra Example 3 & ! Hexagonal means X :

:k for billiard batls is shaped  “shaped like a hexagon.” hexagonal table. Find the length of a side. - .

in equilateral triangle. Find the | Soluti S S

thof a side. 14in. ' olution BRI, (< — 2
‘ First, write and solve an equation to find ' '

the value of x. Use the fact that the sides
of a regular hexagon are congruent.

{4x + 2) in.
3x+6=4x—2  Write equation.
S ain. 6=x—2 Subtradﬁfrom each side.
. _ 8=x Add 2 to eachside.
Zn?;le:gan to As"f or Then find a side length. Evaluate one of the expressions When x=8.
3x+6=23(8+6=30

‘hatis the distance around the ,
' » The length of a side of the table is 30 inches.

ible? 180 in.

psing the Lesson :
ve students symmarize the miajor :
nts of the lesson and-answer the
sential Question: Howrdoyou: -
ssify palygons? LT
{ polygon is apianefigure: - -
ormed by three ormore linte: ..
segmenits. Each side itersects’
sxactly two other side eat
pach endpoint, so thatno
sides with a comino
arecollinear. =
A potygon is conve

side-o

is.a ) a 1. VOCABULARY Explain whatis meant by the term n-gon.-

An n-gon is a polygon with sides.

2. J¢ WRITING Imagine that you can tie a string tightly around a polygon.

If the polygon is convex, will the length of the string be equal to the

distance around the polygon? What if the polygon is concave? Explain. See margin.

PEXAMPLET IDENTIFYING POLYGONS Tell whether the figure is a polygon. If it is not,
i onp. 42 explain why. If it is a polygon, tell whether it is convex ox concave. 3-6. See margin.

¢ for Exs. 3-7 a. s 5. 6. X

2. % MULTIPLE CHOICE Which of the figures is a concave polygon? G

44 Chapter 1 Essentials of Geometry

for Example 3

3. The expressions 8y°and {8y — 15)° represént the measures of two of the
angles in the table in Example 3. Find the measure of an angle. 120°

HOMEWORK: ()< WORKED-OUT SOLUTIONS: - - L.
KEYi onp. Ws1 forExs. 13, 19,and 33
STANDARDIZED TEST PRACTICE

xs. 2, 7,37, 39, and 40. . :

1.6 EXERCISES

:- *=

endpoint

are cangruent
convex palygo
allthe angles.
polygonis a regular polygo

than the p‘erimefen: h
3. polygon; concave - . .
of the fig

4; Not a polygon; parto

is not a segiment. -
5. polygon; convex.
6. Not a polygen; some segment
intersect more than two segments:

a8




tEXAMPLEZ CLASSIFYING Classify the polygon by the number of sides. Tell whether the

s, 814
¢ for Exs. 8~
, ZiorE 9. 1in

z1in. 10.

1in.

fin

) {:B'
. Sm 12. @ i L]
am
5m

14, ‘ERROR ANALYSIS “Two students-were asked to draw a regular hexagon, a8
shown-below. Describe the error made by each student.
* Student A: the hexagon is concave, Student B: the hexagon does not have congruent sides.

s F Student B

N

{EXAMPLE3 | 15 € ALGEBRA The lengths (in inches) of two sides of a regular pentagon

i on p. 44 are represented by the expressions 5x - 27 and 2x — 6. Bind the length
: for Exs. 1517 of a side of the pentagon. 8in.

. Gtudent-A . -

|

16. €F) ALGEBRA The expressions (9x + 5)°and (11x — 25)° represent the
measures of two angles of a regular nonagon. Find the measure of an
angle of the nonagon. 140°

17. € ALGEBRA The expressions 3x — 9and 23 — 5x represent the lengths
(in feet) of two sides of an equilateral triangle. Find the length of a side. 31t

[B] USING PROPERTIES Tell whether the statement is always, sometimes, ot
never tfrae. )

" 18. Atriangle is convex. always ‘ Adecagon is regular. sometimes
20. A regular polygon is equiangular. always 2L. A circle is'a polygon. never

22. A polygon is a plane figure. always 23, A concave polygon is regular. never

DRAWING Draw a figure that fits the description. 24-27. See margim.

24. Ariangle that is not regular

25. A concave quadrilateral

26. A pentagon thatis equilateral but not equiangular

27. Anoctagon thatis equiangular but not equilateral

€3) ALGEBRA Each figure is a regular polygon. Expressions are given for
two side lengths. Find the value of x.

28. 29, 2+ 3x 30.
x+x

¥ +2x+ 40

®Ex+2 W X+ 190
2+ 4 1 '

1.6 Classify Polygons

p. 43 polygon i$ equilateral, equiangular, or regular. Explain your reasoning. 8-13.See margin.

50

45

A .efag_g: 510, 16, 35,39
Advanced: 6,12, 17,36, 39
. Extra Practice

» Student Edition, p. 897

J .C-hapter Resource Book:
Practice levels 4, B, C

An easily-readable reduce
practice page (with answt
for this lesson can be foun
onp. 1E.

26.

21




Avoiding Common Errors
:xercise 11 Some students may
sassify the triangle as equilateral
r equiangular because two sides
Jr two angles are congruent,
respectively. Remind students

that aflthe sides or alfthe angles
must be congruent for a figure to
be equitateral or equiangular.

Teaching Strategy
Exercise 37 Have the students
graph the given ordered pairs and
usereasoning to determine the
possible focations of the other
two vertices.

31.72°,72°,36°. Sample answer:
Tofind the measure of the angles
‘of the pentagon, solve 20x + 48 = .
'33x + 9toget x = 3. This will get
the measures of the angles of the
pentagon-equal to 108°..2 ABCand
- £ ACBform alinear pair with an
angleof a pentagon:so theyare’

[£]

[Al

32h. Qctagon,
it appears to
be regular.

: -E"XAMPI_._E 2

on p. 43
¢ for Exs. 33-36

33. triangle;
regular

34. quadrilateral;
equiangular
35. octagon;
regular

36. dodecagon;
none of these

31. CHALLENGE Regular pentagonal tiles and
triangular tiles are arranged in the pattern
shown. The pentagonal tiles are all the
same size and shape and the triangular
tiles are all the same size and shape. Find
the angle measures-of the triangular tiles.
Explain your reasoning. See margin.

"PROBLEM SOLVING __

32. ARCHITECTURE Longwood House;shown in the
photograph on page 42, is located in Natchez,
Mississippi. The diagram at the right shows
the floor plan of a part of the house. _

a. Tell whether the red polygon in the diagram
is convex or concave. convex

b. Classify the red polygon and tell whether it
appears to be regular.

for problem solving help at classzone.com

SIGNS Each sign suggests a polygon. Classify the polygon by the number of
sides. Tell whether it appears to be equilateral, equiangular, or regular.

@) g 34 (e}l a 36
\ PARKING

r problem solving heip at classzone.com

27. % MULTIPLE CHOICE Two vertices of a regular quadrilateral are A(0, 4)
and B(0, —4). Which of the following could be the other two vertices? c

A C{4,4) and D4, —4) _ C(—4, 4) and D(—4, —4)
© C(8, —4) and D(8,4) @ C(0,8)and D(0, —8)

38. MULTE-STEP PROBLEM The diagram shows the

design of a lattice mad% én (lljhéna in 1850.
a. Sketch five different p?)ly'go?lg I)‘rlg{lgéléb in

the diagram. Classify each polygon by the
number of sides.
b. Tell whether each polygon you sketched
is concave or convex, and whether the
“ polygon appears to be equilateral,
equiangular, or regular.

46

% = STANDARDIZED

= WORKED-OUT SOLUTIONS
TEST PRACTICE

on p. WS1




E'xAMP].E 3 | 39. % SHORT RESPONSE The shape of the button -
ohp.dd shown is a regular polygon. The button has aborder - - {3x+12mm
% orEx. 39 made of silver wire. How many millimeters-of silver )
57 ) wire are needed for this border? Explain. {20 — 5x) mm
39,105 mm; L ' .
each side of 40. % EXTENDED RESPONSE A segment that joins two nonconsecutive
the butten is vertices of a polygon is called a diagonal. For example, a quadrilateral
15 millimeters has two diagonals, as shown below. . . ‘ Ly,
losg, 50 the - _ Daily Homework Qui
erimeter of 1 3 ‘fransparency Available .
the button is o '
15(7) = 105 2 _ 1 Draw & convex. hexagon
millimeters. Quadrilateral 2 :
Pentagon ? 5
Hexagon ? 786 79 5 . )
Heptagon ? 217 2 14 . 2:This figure shows the files on 'a
- . : ¢ kitchen floor. What type of
40a. See margin a. Copy and complete the table. Describe any patterns you see. £ polygon are the tiles? Are They
forart. .?‘_?grp.'e b. How many diagonals does an octagon have? a nonagon? Explain. ~} regular polygons? quadnlaterais.
answer: 1 ne (n - 3 20diagonals; 27 diagonals. Sample answer: The patter described _llﬂt regular
:'f::::::e ¢. The expression 5 can be used to find the number of diagonals continues. 3 S 7T
e .
successive in an r-gon. Find the number of diagonals in a 60-gon. 1710 diagonals
number of / / / /
diagonals is 41. LINE SYMMETRY A figure has line symmetry if it can be folded e
increasing by over exactly onto itself. The fold line is called the line of symmetry. ' 3 ;I:-Ihnlg g?: ;.:nis t?l Lig;;i:] ps(:é\;gon :
one. A regular quadrilateral has four lines of symmetry, as shown. - — 1 6 g .
Find the number of lines of symmetry in each polygon. ; cm ' .
. i 3 b 5
a. A regular triangle b. Aregular pentagon regular quadrilateral
c. Aregular hexagon 6 - d. Aregular octagon 8 4 lines of symmetry
[C] 42. CHALLENGE The diagram 'showé four identical squares lying
edge-to-edge. Sketch all the different ways you can arrange
four squares edge-to-edge. Sketch all the different ways you
can arrange five identical squates edge-to-edge. See margin. -

Available at classzone.com -

. Diagnosis/Remediation -
» Pragctice A, B, C in Chapter
-Resource Book

" MIXED REVIEW

i PREVIEW .| Solve the equation. : -+ Study Guideiin Chapter Resource
Prepare for . ' . Book

! Lesson 1.7 43. ;(35)b = 140 p. 875 8 44, x% = 144 (p. 88 x12 45. 3.14r% = 314 (p. 882) =10 .

! i Exs. 43-51. * * F’ractmeWorkboqk

Copy and complete the statement. {p. 886) * @HomeTutor

46. 500m=_? cm 50,000 47. 12mi=_2 ft 63,360  48. 672in.= 2 yd 18% = Challenge

49. 1200km = ? alfi= 2 val 5L 3800m = ? km 38 - Additional challengels ava:lable
- m;m}Tu{r}g 0. dpft=Lyd " m= Lk - inthe Chapter Resource Book.

Find the distance between the two points. {p. 75)

52, D(—13,13), E{0, —12) 53. F(-9, -8}, G(—9,7) 15 54. H(10, 5), J(—2, -2)
about 28.2 about 13.9

EXTRA PRACTICE for Lesson 1.5, p. 897 ) ONLINE QUIZ at classzone.cor 47

40a.

42. See Additional Answers
beginning on p. AA1L
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