(F»M Parallelograms

(2 Parallelograms

Main ldeas

» Recognize and apply properties of the sides and

THEOREM 6.8

Each diagonal of a parallelogram separates the A B
angles of parallelograms. parallelogram into two congruent triangles.
» Recognize and apply properties of the diagonals of Abbreviation: Diag. separates (7 into 2 = As.
parallelograms.

Example: AACD = ACAB D Cc
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(38 Tests for Parallelograms

63  Opposite sides of a

THEOREMS Proving|Parallelograms

Example

Examples 69 If both pairs of opposite sides of a quadrilateral are

parallelogram are congruent.
Abbreviation: Opp. sides of 7
are =.

congruent, then the isa

Abbreviation: If both pairs of opp. sides are =, then
quad. is 7.

64  Opposite angles in a
parallelogram are congruent.
Abbreviation: Opp 4 of (I are =.

610 If both pairs of opposite angles of a quadrilateral are
congruent, then the quadrilateral is a

/B = /D Abbreviation: If both pairs of opp. 4 are =, then
is CJ.

65  Consecutive angles in a
parallelogram are supplementary.
Abbreviation: Cons. 4 in 1

are suppl.

L quad. is

mZA +msB = 611 If the diagonals of a quadrilateral bisect each other,
m4B +mZC

then the quadilateral is a parallelogram.
mZC +mZD = 180 Abbreviation: If diag. bisect each other, then E
m4£D + mZA = 180 .‘-L 4 quad. is 7.

66 If a parallelogram has one right
angle, it has four right angles.
Abbreviation: /f 7 has 1 rt. Z, it

has 4rt 4.

mZG =90 612 If one pair of opposite sides of a quadrilateral is both

parallel and congruent, then the quadrilateral is a
_ parallelogram.

mZJ =90 b 4 o ) o

mzK =90 5 K Abbreviation: If one pair of opp. sides is || and =,

then the quad. is a 3.
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(38 Tests for Parallelograms

The diagonals of a parallelogram bisect each other. R S

Abbreviation: Diag. of (7 bisect each other.
Example: RQ = QT and 5Q = QU

CONCEPT SUMMARY Tests for.a Parallelogram

1. Both pairs of opposite sides are parallel. (Definition)
’( 2. Both pairs of opposite sides are congruent. (Theorem 6.9)
A 3. Both pairs of opposite angles are congruent. (Theorem 6.10)

4. Diagonals bisect each other. (Theorem 6.11)

5. A pair of opposite sides is both parallel and congruent. (Theorem 6.12)
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(%8 Rectangles

If a parallelogram is a rectangle, then the A
diagonals are congruent.

Abbreviation: If 7 is rectangle, diag. are =.
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(%8 Rectangles

Rectangle
Words A rectangle is a quadrilateral with four right angles.
Properties
1. Opposite sides are A , B
congruent and parallel. "
2. Opposite angles are
congruent.
3. Consecutive angles are mZA + mZB = 180 AL 1
supplementary. m4B +m/C =180
m4£C+m«D = 180
m4D + m/A = 180
4. Diagonals are congruent | AC=BD
and bisect each other. AC and BD bisect each other. 5 - o
5. All four angles are right m£DAB = m/BCD =
angles. m/ABC = m£/ADC = 90
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(%8 Rectangles

THEOREM 6.74

If the diagonals of a parallelogram are congruent,
then the parallelogram is a rectangle.

Abbreviation: If diagonals of I are =, (7 is a rectangle.
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(5.3 Rhombi and Squares

HEOREMS

Rhombus

6.15 The diagonals of a
rhombus are
perpendicular.

6.16 If the diagonals of a
parallelogram are
perpendicular, then
the parallelogram is a
rhombus. (Converse
of Theorem 6.15)

If BD 1 AC then
CJABCD is a rhombus.

6.17 Each diagonal of a

of opposite angles.

£DAC = /BAC = /DCA = /BCA
rhombus bisects a pair | /ABD = /CBD = Z/ADB = /CDB
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(5.3 Rhombi and Squares

CONCEPT SUMMARY

Rhombi

1. A thombus has all the properties of
a parallelogram.

2. All sides are congruent.
3. Diagonals are perpendicular.

4. Diagonals bisect the angles of the
rhombus.

Properties of Rhombi .and Squares

Squares

1. A square has all the properties of a
parallelogram.

2. A square has all the properties of a
rectangle.

3. A square has all the properties of a
rthombus.
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(2 Trapezoids

THEOREMS

6.18 Each pair of base angles
of an isosceles trapezoid
are congruent.

6.19 The diagonals of an
isosceles trapezoid are
congruent.

Isosceles Trapezoid

ZDAB = LCBA
ZADC = £BCD
AC = BD
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(F»M Parallelograms

Proof of Theorem 6.4

0 Prove that if a parallelogram has two consecutive
sides congruent, it has four sides congruent.

A B

D C

Given: JABCD; AD = AB
Prove: AD=AB=BC=CD
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Proof of Theorem 6.4

© Proof:

Statements Reasons
1. oABCD 1. Given
2. AD=AB 2. Given

3. CD=ABBC=AD |3.Opposite sides of a
parallelogram are =.
4. AD=AB=BC=CD |4. Transitive Property

[
>

“Heones M 1= ==

(F»M Parallelograms

//
) X Your.Progress

0 Prove thatif AC and BD are the diagonals of 5 ABCD,
ABEC =ADEA and ABEA =ADEC.

B c
Given: OABCD
Prove : ABEC =ADEA

ABEA =ADEC

A D
Choose whichreason best completes the following
roof.

P %heck 2

€ rine
-
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(2 Parallelograms

4
) X Your.Progress

© Proof:
Statements Reasons
1. OABCD 1. Given

2. BC=DAAB=CD 2. Opposite sides of a

parallelogram are congruent.

3. LABD = .CDB,2BAC = _DCA 3. 12 |l lines are cutby a
_CBD = “ADB, ZBCA = . DAC transversal, alternate interior

Lsare=
4. ABEC = ADEA, ABEA=ADEC| 4. 2
A. SSS B)Asa
C. SAS D. AAS  amsaa Phneckron
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(38 Tests for Parallelograms

Write a Proof

(1) Write a 2 column proof:

Given: AABD = ACDB B C
Prove: ABCD is a parallelogram. E
Statements Reasons A D

1.AABD=ACDB 1. Given

2. AB=CD 2. CPCTC

3.AD=CB 3. CPCTC

4 ~ABCDisa

4. If both pairs of opposite
parallelogram sides of a quad are
I congruent, then the quad
is parallelogram.

¢
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4
) X Your.Progress

@ VWrite a 2 column proof:
Given: AXVY = AZVW and AXVW=AZVY

Prove: WXYZis a parallelogram.
Statements Reasons
1. AXVY =z AZVW 1. Given
2. AXVW = AZVY 2. Given
3. Xvzzv 3. CPCTC
4. VW=VY 4. CPCTC
5. Visthe midpointof XZ 5. Definition of a Midpoint

and WY. 6. Definition of Bisector
6. Diagonals XZ and WY 7. If the diagonals of quadrilateral bisect

bisect each other. each other, then the quadrilateral is a

7. 2WXYZisa parallelogram.
parallelogram. %ﬁeck il
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(38 Tests for Parallelograms (B ™ Rhombi and Squares

// /4
) X Your.Progress ) X Your.Progress

(3] Which method would prove the @ Complete the following proof.
quadrilateral is a parallelogram? Given: ACDFis a rhombus;@"ﬁ.
A. Both pairs of opp. sides ||. Prove: AABG = ADEG
15 B

B. Both pairs of opp. sides =.

C D
C. Both pairs of opp. £’s =.
A [
@ One pair of opp. sides both
lland =. %heck‘ int E %ﬁeckl
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(%8 Rectangles (.3 Rhombi and Squares
0 (1RGNS ¢V i Diagonals of a Parallelogram ’l/ ) Your:Progress
© Kyle is building a barn for his horse. He measures the © statements Reasons
diagonals of the door opening to make sure that they ] -
bisect each other and they are congruent. How does 1. ACDF is arhombus | 1. Given
he know that the measure of each corner is 90°? and EHE
B & 2. Z/AGB=/DGE 2. Vertical Angles Theorem
AG=DG 3. Diagonals of a rhombus
bisect each other.
A D 4. ZBAG = LEDG 4. Alternate Interior Angles
[ Theorem
Answer: We know that AC = BD. A parallelogram with 5. AABG=ADEG 5. ?
congruent diagonals is a rectangle. Therefore,
the corners are 90° angles. @ﬁeek:
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(%8 Rectangles ((Z ™ Trapezoids
Y/ Proof of Theorem 6.19
) Cx Your.Progress s o
9 Max is building a swimming pool in his o Write a flow proof. L M
backyard. He measures the length and width i . .
of the pool so that opposite sides are Given: KLMNis an isosceles
parallel. He also measures the diagonals of trapezoid.
the pool to make sure that they are
congruent. How does he know that the Prove: ZLKM = ZMNL
measure of each corner is 90?
A. Since opp. sides are ||, STUR K N
must be a rectangle. R u

B. Since opp. sides are =, STUR
must be a rectangle. -

@ Since diagonals of the = are =,
STUR must be a rectangle.

D. STURis not a rectangle. %heck‘ int
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(BN Trapezoids

Proof of Theorem 6.19

KM = NL
Diag of an

isos. trap. are =
KL = NM

€ Proof:

Def. of isos. trap.

Reflexive Prop.
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(BN Trapezoids

//
) X Your.Progress

@ Write a flow proof. g i

A D
Given: ABCDis an isosceles trapezoid.
Prove: ~CBD= /BCA

%heck‘ int
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(BN Trapezoids

//
) X Your.Progress

0 Proof: EED

ABCDisan
isosceles AC =DB [aABC = aDCB_—>[2CBD = 2BCA |
rapezoid. m s s

Given

Which reason best completes the flow proof?
A. Substitution

B. Definition of trapezoid

C. CPCTC o o
Diagonals of an isosceles
trapezoid are =. @{heck» int
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EEITXEZZ (over Lesson 6-2)

w

O Refer to the figure. Which
congruence statement is not
necessarily true if WXYZis a z Y
parallelogram?

WY=XZ
B. WX=YZ

C. LW=LY

D. LX=/Z

Ghneciron

[9) Five-Minite CHECK.— R T

0 Determine whether the quadrilateral
shown in the figure is a E
parallelogram. Justify your answer.
Yes; diagonals bisect each
other.

. Yes; both pairs of opposite
angles are congruent.

. No; opposite sides are not

congruent. 0% 0% 0% 0%
. No; diagonals are not B

congruent. Fneckror

(ETENITTXEEEAD (over Lesson 6-3)

Q Determine whether the quadrilateral
shown in the figure is a
parallelogram. Justify your answer.

A. Yes; diagonals bisect each
other.

Yes; both pairs of opposite
angles are congruent.

C. No; opposite sides are not
congruent.

D. No; diagonals are not
congruent.




© Which set of statements will prove L M
that LMNO shown in the figure is a o N
parallelogram?

A. LM|| NOand LM= MN
LO|| MN and LO= UN
C. LM=LOand ON= VN

D. LO=MNand LO=ON

%heck‘ int

@ What property applies to a square, but not a
rhombus?

A. Opposite angles
are congruent.

B. Opposite sides
are congruent.

C. Diagonals bisect
each other.

© Al angles are
right angles. @{h N
eckPoint




