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Parallelograms
Sides and Angles of Parallelograms A quadrilateral with P Q
both pairs of opposite sides parallel is a parallelogram. Here are four
important properties of parallelograms. s A

If PQRS is a parallelogram, then

The opposite sides of a PQ = SRand PS=QR
parallelogram are congruent.

The opposite angles of a LP=/Rand £LS5=2Q

parallelogram are congruent.

The consecutive angles of a £Pand £S5 are supplementary; £S5 and 4R are supplementary;
parallelogram are supplementary. /£ Rand £Q are supplementary; £Q and 2P are supplementary.
If a parallelogram has one right If meP = 90, then m£Q = 90, m£R = 80, and m£S = 90.

angle, then it has four right angles.

"""'Eiﬁﬁiﬁléf IfABCD is a parallelogram, find a and b. 5 2 ‘
AB and CD are opposite sides, so AB = CD. 8 N
20 = 34 D £ 112°C AD
a =117 ' S
/A and /C are opposite angles so LA = /C. ﬁ}.
8b = 112 -
b =14+

g “TExercises.

§ - Find x and y in each parallelogram.

F 1. T4z 3%x:49° 2. By €X=qe 99:95

g | RO o xes 92

£ 4 Yy +30=1%0

g Hy : zao g

:-2 - 2 s

s B 29

JEI;:. Y

g 8. N\@y dy=m\a 6% =19 . - ex+laxz180 120338

% - Y=4 Xx:a 8x -~ 1o "m:y.

5 Xz

e ‘ ;

8 5. SXx+55160=180 6 » 30X:186  ay=36e

s Sx- &5 30« 50 Xa & 2180
2 Xz I3 72x s
=265 '
Yy »32.8

Chapter 6 13 Glencoe Geometry
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Parallelograms
Diagonals of Parallelograms Two important properties of A B
g N

parallelograms deal with their diagonals. ’ 4
A D A (o}

If ABCD is a parallelogram, then:

The diagonals of a parallelogram bisect each other. | AP = PC and DP = PB

Each diagonal separates a parallelogram AACD = ACAB and AADB = ACBD
into two congruent triangles. '

@S Find x and y in parallelogram ABCD. A B

The diagonals bisect each other, so AE = CE and DE = BE. ' pd

6x=24. dy=18 . N
x=4 y =45

TExercises )

o T e

Find x and y in each parallelogram.

3¥=12 ) y:=ae '
1. 2. % 3.
v s (_/ : 38‘\'-1
m Yos8 2875 AT_H%
3.- g X

T 7-X

3x - 17 X217
9= \0 Qo:z3x4,
ST X
<29 12
L Y=6 _
Complete each statement about ZZABCD. A B
Justify your answer. _ g
7. LBAC = (BCA ' o | D c
/ P
[. 8. DE7 BE
l
9. AADC = O ABC
J—_—

10.AD || ge,

Chapter 6 14 Glencoe Geometry
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Angles of Polygons
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Sum of Measures of Interior Angles The segments that connect the

nonconsecutive sides of a polygon are called diagonals. Drawing all of the diagonals
from one vertex of an n-gon separates the polygon into n — 2 triangles. The sum of

the measures of the interior angles of the polygon can be found by adding the measures
of the interior angles of those n — 2 triangles.

Sum Theorem | then S = 180(n — 2).

Interior Angle | If a convex polygon has n sides, and Sis the sum of the measures of its interior angles,

e —

“Example 1

; A convex polygon has
13 sides. Find the sum of the measures
of the interior angles.

S = 180(n — 2)
= 180(13 — 2)
= 180(11)
= 1980

TEXercises

_Example 2’

S = 180(n — 2)

n==6

120n = 180(n — 2)
120n = 180n — 360
—60n = —360

: The measure of an
interior angle of a regular polygon is
120. Find the number of sides.

The number of sides is n, so the sum of' the
measures of the interior angles is 120n.

Find the sum of the measures of the interior angles of each convex polygon.

3. 30-gon 1 180 (30-a)

1.10-gon S5:z180C10-@) 2, 16-gon 5 =18BOCE-aD

31 \quo

4, 8-gon S-180(8-2) 5.12-gon Sz \BO(\2-?)

S 21080

T~ 25a°

s> \B00

6. 3x-gon
= S4Y0O

= 304Q

2180 (3x-2)

2840~ 360
s 180

The measure of an interior angle of a regular polygon is given. Find the number

of sides in each polygon.

7.150 150Nz 188 (n-3) 8. 160 '60x 190N - Beo

180n = \BAN" 36O 0 2aon-36€o
O = 30n-860 . 360 = an
10.165 &% >on 11.168.75 ™= 18
ig‘s;u_n?so:-sm - 168.75n: 180N -360
adzh 360 2 ll.asn
13. Find x.

Chapter 6

3asn

o _y

6

9.175

12. 135

|75n = \Bon~ 360
560z 5n
z7as-hn

'3&Nn-1Bon-360
360 = 4Usn
& ~-n

SO z X+ 8 I 7X+HUXF IO+ EX¥I0+8x
S4o 2 A6X ¥ QO
630 = aéex

Glencoe Geometry
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