7.1-7.2 polygon angle measures & Properties of Polygons

Monday, January 23,2017 2:59 PM

What You Will Learn

P Use the interior angle measures of polygons.
P Use the exterior angle measures of polygons.

P Use properties to find side lengths and angles of parallelograms.

Co
C‘-v(

Using Interior Angle Measures of Polygons

In a polygon, two vertices that are endpoints of Polygon ABCDE
the same side are called consecutive vertices.
A diagonal of a polygon is a segment that

C . /
o ; 8 G g g XAs
joins two nonconsecutive vertices. 8 A D

As you can see, the diagonals from one vertex
AT - - o
divide a polygon into triangles. Dividing a i diagonals ,80 +1§01180 = ») ('fo
E

polygon with # sides into (n — 2) triangles A
shows that the sum of the measures of the A and B are consecutive vertices.
interior angles of a polygon is a multiple Vertex B has two diagonals, BD and BE.

of 180°.
é s"/l_( 7 S;/"S
¥a's S &S

Theorem 7.1 Polygon Interior Angles Theorem

The sum of the measures of the interior angles

of a convex n-gon is (n — 2) « 1802 (C Z> /S’()
mZl +mL2+---+msn
Proof Ex. 42 (for pentagons), . 365 \) n==6 A Q’l);&b
/80
QO §-1)- /50 [ &
/03180 = 1§5¢0° @ 9 g 30

-

Corollary 7.1 Corollary to the Polygon Interior Angles Theorem
The sum of the measures of the interior angles of a quadrilateral is 360°. / 90
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Find the sum of the measures of the
interior angles of the figure.

The sum of the measures of the interior ,
angles of a convex polygon is 1800°. <ﬁ —?) /SO~ Se~ oL it L5
Classify the polygon by the number of

sides. (/, «Z) /M:/_;Fﬂ;]

180 &
Nn-=1-= /0
+ +L

108° 121°
O
X° 5

=
< 180
24 ¢0°
Jo €+l tsf X =340
yob* 196 A =3(6
) &€ X =3((

- - 1%
z Xz 27U ]

Unit 7 Page 2



In an equiangular
polygon, all angles in the
interior of the polygon are
congruent.

),

S

In an equilateral polygon.

all sides are congruent.

L0
L7

A regular polygon is
a convex polygon that
is both equilateral and

equiangular.

O
L

A polygon is shown.

a. Is the polygon regular? Explain your
reasoning.

A/O/ ho‘! 4//4‘ §re CO-—j'V,._%,

b. Find the measures of 2B, ZD, ZE,

and ZG.

)00 + MO+ L0+ Sx = F4B
Gyt 4x=90
tx - 500
xz11S

LK~ 72€°
b =126
—LE =/2G6°
o LG = 287

Theorem 7.2 Polygon Exterior Angles Theorem

The sum of the measures of the exterior angles of a
convex polygon, one angle at each vertex, is 360°.

mZl +ms2 + --- + mZn = 360°

Proof Ex. 51, p. 366

i 704 ~>C0°
(A
Co' (o- l‘ZO"
Ve "
90|70 74
0
0 50| 9

40
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Find the value of x in the diagram.

8%
2 x4¥ +(7+é‘)‘ -3¢0
\x FI§¢ =3(0

&ZZOV

= 3
Xz (»8

A parallelogram is a quadrilateral with both pairs Q
of opposite sides parallel. In Z7PQRS, PQ || RS and

OR || PS by definition. The theorems below describe

other properties of parallelograms.

Theorem 7.3 Parallelogram Opposite Sides Theorem
If a quadrilateral is a parallelogram, then o R

its opposite sides are congruent.
If PORS is a parallelogram, then PQ = RS
and OR =5P.
P 5

Proof p. 368

Theorem 7.4 Parallelogram Opposite Angles Theorem
If a quadrilateral is a parallelogram, then 0 .

its opposite angles are congruent.
If PORS is a parallelogram, then 2P = /R
and /0 = /5.

P 5
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Find the values of x and y.
Q ™ R

L 540 ZX-‘ g\/
3y =il
2x°
P o S
’20‘——5b‘|
2] =7

Theorem 7.5 Parallelogram Consecutive Angles Theorem —

If a quadrilateral is a parallelogram, then its Q R / /L /
consecutive angles are supplementary. "2, 128, 4/3 2 7
If PORS is a parallelogram, then x° + y° = 180°. yeo C4o
Proof Ex. 38, p.373 (2 S 14
5/¢

: . 77 IREa
Theorem 7.6 Parallelogram Diagonals Theorem
If a quadrilateral is a parallelogram, then its Q

R
diagonals bisect each other.
g T L':S A( Cﬂ&‘v‘\/l:v\ Inl. 6
If PORS is a parallelogram, then QM = SM '
and PM =RM. P 5

As shown, part of the extending arm of a desk lamp is a parallelogram. The angles

of the parallelogram change as the lamp is raised and lowered. Find mZBCD when
mZADC = 110°.

1/O+HC = 180
- 170 -/1/0

C =70
. ( BCD =707
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Practice sec 7.1 pg.
364: 1-25E00,
27, 29, 37-41EO:;
Sec 7.2 pg. 372:
3-19EO




7.2 & 7.3 Properties of Parallelograms

Monday, January 23, 2017 2:59 PM

What You Will Learn

P Identify and verify parallelograms.
B Show that a quadrilateral is a parallelogram in the coordinate plane.

P Use parallelograms in the coordinate plane.

Find the coordinates of the intersection
of the diagonals of Z7ZABCD with vertices
A(1, 0), B(b, 0), C(5, 3), and D(0, 3).
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4 / [ - .0
C 3\ _[~ 2
&£ DLD
/

Find the coordinates of the intersection of the diagonals of £7STUV with vertices
S(—2, 3), T(1, 5), U(6, 3), and V(3, 1).
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Three vertices of F7DEFG are D(-1, 4),
E(2, 3), and F(4, —2). Find the coordinates
of vertex G.

6 (! ) (9

NG

c %9

Three vertices of LJABCD are A(2, 4), B(5, 2), and C(3, —1). Find the coordinates

of vertex D.
§ A (Q, 2)

e

A(4)




Theorem 7.7 Parallelogram Opposite Sides Converse

If both pairs of opposite sides of a quadrilateral are B C
congruent, then the quadrilateral is a parallelogram.

If AB = CD and BC = DA, then ABCD is
a parallelogram.

A D

Theorem 7.8 Parallelogram Opposite Angles Converse
If both pairs of opposite angles of a quadrilateral are
congruent, then the quadrilateral is a parallelogram.

B C
If ZA = ZC and £B = 2D, then ABCD is
a parallelogram.
A D

Proof Ex. 39, p. 383
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In quadrilateraiiﬂ&fﬂ, AB = BC and
CD = AD. Is ABCD a parallelogram?
Explain your reasoning.

Finding Side Lengths of a Parallelogram

For what values.nfx and y is quadrilateral
STUV a parallelogram?

T 2% +3 u

24 —
/ /+5

5 y v
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Theorem 7.9 Opposite Sides Parallel and Congruent Theorem

If one pair of opposite sides of a quadrilateral are congruent g c
and parallel, then the quadrilateral is a parallelogram. — /
— 5

IfBC ||AD and BC =AD, then ABCD is
a parallelogram.

A
Proof Ex. 40, p. 383

Theorem 7.10 Parallelogram Diagonals Converse

[f the diagonals of a guadnilateral bisect each other, B e
then the quadrilateral is a parallelogram.

IfBD and AC bisect each other, then ABCD 15

4 parallelogram. ™ b

For what value of x is quadrilateral CDEF a
parallelogram?

C
ax — 11

F I | D

2x + 17

Unit 7 Page 12



Ways to Prove a Quadrilateral Is a Parallelogram

1. Show that both pairs of opposite sides are parallel. ( Definstion)

2. Show that both pairs of opposite sides are congruent.
{Parallelogram Opposite Sidex Converse)

3. Show that both pairs of opposite angles are congruent.
{ Parallelogram Opposite Angles Converse)

4. Show that one pair of opposite sides are congruent and parallel.
{Opposite Sides Parallel and Congruent Theorem)

5. Show that the diagonals bisect each other.
{ Parallelogram Diagonals Comverse)
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Show that quadrilateral ABCD is a

parallelogram.

2.&}"
A(0, 0)
=6 |-8 |2 (2 | 4 | 6 [
S
B(-2, —2) 3% (4, -2)
I
-4 = =
| T |“-{‘: _4:\. | | I
Show that quadrilateral ABCD
15 a parallelogram.
I Ly
EEEEE R RS
| L~ |
.‘—i{:uai-..iiq—.#;wﬂ_. g o — _..!._.
| _= l
TR e
- | \d’# r -
-4 |-2 DIO,0) | 4 | 6 | x
| 1 | l
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Practice sec 7.2 pg.
372: 25-27A, 29;
sec /.3 pg. 381: 1,
3-9A, 11-19E0O




7.4 special parallelograms

Monday, January 23, 2017 2:59 PM

What You Will Learn

P Use properties of special parallelograms.
P Use properties of diagonals of special parallelograms.
P Use coordinate geometry to identify special types of parallelograms.

Rhombuses, Rectangles, and Squares

[ L]
] [ 1, [
A rhombus is a A rectangle is a A square is a parallelogram
parallelogram with parallelogram with with four congruent sides
four congruent sides. four right angles. and four right angles.
In an equilateral polygon, In an equiangular A regular polygon is
all sides are congruent. polygon, all angles in the a convex polygon that
interior of the polygon are  is both equilateral and
congruent. equiangular.

< O O
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/arailelng rams

(opposite sides are parallel)

rectangles
(4 right angles)

rhombuses
(4 congruent sides)

2 Q

sguares

i [pe 5

& iela

AN
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For any rhombus QRST, decide whether the statement is always or sometimes true.
Draw a diagram and explain your reasoning.

. £Q=/S b. £ZQ = /R
a. £Q Q&

8
T 4 T 14

> S
A ,k()g T’UL é-(ly!-— 3'5‘ /,L-) 7{‘/1 é"“w‘,
KLO“-L\,S’ Sre /‘v"o‘///éjrf\$ "(“\ COHc’\—VJ,‘W é_‘. o T
é‘ Sre = !14 /zL\L-'s L-u._as ¢ Sf"("

o~d ogpe - <./ Y. K(,.\Ls' Sce S§ves

Classify the special quadrilateral. Explain

your reasoning. R Lot
b
\
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Theorem 7.11 Rhombus Diagonals Theorem

A parallelogram is a rhombus if and only if its

A B
diagonals are perpendicular.
[JABCD is a thombus if and only if AC | BD. g
D C

Proof p. 390; Ex. 72, p. 395

Theorem 7.12 Rhombus Opposite Angles Theorem

A parallelogram is a rhombus if and only if each A B
diagonal bisects a pair of opposite angles.

[JABCD is a rhombus if and only if AC bisects ZBCD
and ZBAD, and BD bisects ZABC and ZADC.

Find the measures of the numbered angles in rhombus ABCD.

. o ) L
p L1050 30~ 2 4¢ FUx
A
LY LT

LU 25°
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Theorem 7.13 Rectangle Diagonals Theorem

A parallelogram is a rectangle if and only if

its diagonals are congruent.

[JABCD is a rectangle if and only if AC =BD.

Pronf Fxgs R7 and 88 n 30A

A
T

kb
Li g
“L/>< Ea
- \\
L

L

—

|

In rectangle ABCD, AC=T7x—15and A4 =70 {L

BD = 2x + 25. Find-thefengthsof the

diagonals-otABED—
A B
O
D C
Tx 418 x:§
1.?4'2(

“1
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Decide whether /7ABCD with vertices

A(=2, 3), B(2, 2), C(1, —2), apd D{=3»=1)
is a rectangle, a rhombus,
_ =l
B \/

e
— - ()
p ~ AL
- 5P
~ AD= — 2
et e
AEIe: ' ¢ (179
3
 Beo =
>

Practice sec 7.4 pqg.
393: 1-3A,
7-21EOO, 23-35EO0,
43-57E00



Unit 7 Page 22



7.5 Trapezoids and Kites

Monday, January 23,2017 2:59 PM

What You Will Learn

Use properties of trapezoids.

Use the Trapezoid Midsegment Theorem to find distances.
Use properties of kites.

Identify quadrilaterals.

vyvwyy

Using Properties of Trapezoids

A trapezoid is a quadrilateral with exactly one pair of parallel sides. The parallel sides
are the bases.

) base angles

Base angles of a trapezoid are two consecutive B/ base \C

angles whose common side is a base. A trapezoid has

two pairs of base angles. For example. in trapezoid leg leg
ABCD, /A and ZD are one pair of base angles, and

ZB and ZC are the second pair. The nonparallel sides A “_ base 7 D
are the legs of the trapezoid.

base angles
If the legs of a trapezoid are congruent, then the

trapezoid is an isosceles trapezoid. /_’_\\

Isosceles trapezoid

. . =l
Show that ABCD is a trapezoid and decide 7”7 Be=

3
whether it is isosceles. — -7 - e gql;é/,‘s@
~ AP =7 =3
Ry | T oo
B(0, 3) — g “r
» N3, 2) 7
Y u
B v 4\\ N S
—4 2 "[\49] x
i LN
A(=2, —1) ~~
' | D(4, —3)
T HE
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6369

Yt/¢
E78

. D4, —3) i < -
-4 AT T )2 T
4y [ 1 attLl’-c
: T T
1T45 =C
(R -
ar /] kTS =¢C
1"
7T = Al- 205
Theorem 7.14 Isosceles Trapezoid Base Angles Theorem
If a trapezoid is isosceles, then each pair of base angles is congruent.
If trapezoid ABCD is isosceles, then ZA = /D B C
Proof Ex. 39, p. 405 A D

Theorem 7.15 lIsosceles Trapezoid Base Angles Converse

If a trapezoid has a pair of congruent base angles, then it is an isosceles trapezoid.

If ZA = /D (orif ZB = ZC(), then trapezoid B C

ABCD is isosceles. Q
Proof Ex. 40. p. 405

A D

Theorem 7.16 Isosceles Trapezoid Diagonals Theorem
A trapezoid is isosceles if and only if its diagonals are congruent.

Trapezoid ABCD is isosceles if and only B C
e ==
Proof Ex.51. p. 406 A D

Theorem 7.17 Trapezoid Midsegment Theorem

The midsegment of a trapezoid is parallel to each base, and A
its length is one-half the sum of the lengths of the bases.

=

B

If MN is the midsegment of trapezoid ABCD, M
then MN | AB.MN || DC. and MN = 3(AB + CD).
Proof Ex. 49, p. 406 D
53
8 z

In the diagram, MN is the midsegment of S;//_ /. Tix
trapezoid PQRS. Find MN.

/3.5 ~ /8.7 _
ey O AN

P 135in. Q
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P 135in. Q M: m/

gz

1 i)
v 'm

-3 18.9 in. R

Find the length of midsegment YZ in ('fl * Lfl‘— t 3/7

trapezoid PQRS. ' e L Nve
' AY | >z - ¢ f

' 4 s C Y

| !O:H'F) | i LS £ \A
: | 1Y} /| ‘L‘L*li Ltk @‘
=4 i 4 E Yy =t R
TONEIEN TN
A3, -0 [z | w¥eec

Using Properties of Kites

A kite is a quadrilateral that has two pairs of consecutive
congruent sides, bt opposiis sides are ot congruenl

Theorem 7.18 Kite Diagonals Theorem

If a quadrilateral is a kite. then its diagonals are c
perpendicular.

If quadrilateral ABCD is a kite, then AC 1 BD. B ; h
Proof p. 401 A

Theorem 7.19 Kite Opposite Angles Theorem
If a quadrilateral is a kite, then exactly one pair C

of opposite angles are congruent.
If quadrilateral ABCD is a kite and BC = BA, 5 _ B
then /A = /ZCand /B = ZD.

Unit 7 Page 25



Find m £ C in the kite shown.

Give the most specific name for the quadrilateral. Explain your reasoning.

8. [y 9. v w 10.) D 0 E

R< >T 9
51N\"51 75 80 G

u Y ' X C " F

Practice sec 7.5 pg.
403: 1-17EO,
21-33EO
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Chapter 7 Review

Saturday, January 7,2017  9:42 AM

Chapter 7 Review

Classifications of Quadrilaterals

quadrilaterals z

parallelograms

trapezoids

Use the picture of the regular convex polygon to answer the following
questions. Make sure to show your work.
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uUse the picture of the regular convex polygon to answer the following

questions. Make sure to show your work.

1. What is the sum of the interior angles?
-2 G080
2. What is the sum of the exterior angles?

Lo

3. What is the measure of each interior angle?

_2”%; A [2€.4°

4. What is the measure of each exterior angle?

0’ .
/

/ 7 3,'0{/; \

Write an equation and then solve to
find the value of x.

143°

J39° 140°

3x° 152°
8 5(‘/¢5

116°
125°

{/7 -0)180

(30150
1080

)93 IXHIELH] I+ TS+ YD1 I35 + X = /O§0

SIs4 3)( = 10&0

x =2l
3

§O o
_2LE o %R
- 3

Find the measure of each exterior angle of a regular polygon in which the
sum of the measures of the interior angles is 1980°. Show your work.
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-0)/80 = -
/’7 = /7‘80 _ZT%J__ - f)‘l. 4'3/4 bt S,
n-T - l,
4+ 17 27.7 7/»«1
n=\3

PQRS is a parallelogram. Use the picture to find the indicated values or
measures. Show your work.

o R
Findy. =7/ o 54°
Jy—1
Findx. = A7) S
2x=5Y
7
o =2
Find mzPQR = [2C * 7
54X =150
X=12¢(

Three vertices of (ZJABCD are A(2, 4), B(5, 2), and C(3, —1). Find the coordinates
of vertex D.
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@/') 6(§/1> —_7:.-;:—1— /
=z

Find the values of m and n that make the quadrilateral a parallelogram.

2 =70
[ 1= 235
Jﬁ) 170780
n =10
0704 Tn =2
1L g - =140
-1o

Use mathematical computations to show that quadrilateral WXYZ is a
parallelogram.

W(—2. 5). X(2. 5). ¥(4, 0). Z(0, 0) — o
WX gt O
|.\//;L';D l X(Z';> r= Lfi = % =0
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b U= o
(A.'D x(z,:) ~ TZ < Z )
—l 2
Yo . -5
SR
Y4
69D (49
loX = ¢
F=h b
Circle all names that apply to the given
shape.
7 Quadrilatera
atera
Parslelogram
ectangle 3 X
Square
Kite
trapezoid
The diagonals of rhombus DEFG intersect at € .
P. Given that PE=4 find the indicated L—, (9
measures. z
2
m4DEG= & 7

mzEDG= | 2|’ Dr571= /€0 D\:i& %E\

~— (74
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L 9
m<EDG= | 7| ,D\’gs_._ /€0 2
GE= ¥ D= iz ;

Determine if the given points represent the vertices of a trapezoid. If so,
determine whether it is isosceles or not.

A(—5, 6). B(4,9), C(4, 4), and D(—2, 2)

—_— g i
64 7) # 4{527"%
(=P ~CBEE-) Tegp
K
| 4
c (9% — A0 =
30(.1,1) L 5__ 5 :,,/C). ._[/b/(‘(_

Find thi%h of the 2 bases of the trapezoid. Show your work.
3Ix + 2
X2, bl

15 2
~ /1)("1 ‘»ZX’Z _Af\7

P b |
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\_,_/‘[ ;X,Lz LZX—;:Q@L ’_f:'az

ix — 2
¢ X
1=l
@ Dy FUrx-L =20
Sx =22
T 5
)(:6

In kite ABCD, m«£CDB=14°, and m«CBD=46°
Find the indicated measure.

C

msBCD= | 7.0 BW”
el 414 +C=’S<>A

cOtC =/
C <120

The End!

23 total questions
Notecard allowed!



Good luck
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