. ; o
asSIﬁed
e s with four 1

425 8
quadrilatemls-
- ¢ 55,3{‘, 1 '6)

NewVocabulary
paralelogram

-

Teanessee
(uniculum Standards

v 310832 Connect
mivdinate geometry to
eomebic figures in the plane.

4 W3108.32 Use coordinate
J wmelry to prove

4 daacterstics of polygonal
figues.

¥ 3108410 Kentify and
| @Y wopertes and

4 eionships of special
fores,

'Parallelograms

Ef::e?rrt]ilé: E;‘Sh:pply * Ilt(]:i :éThO{ thetbaskgtbal! goal shown can be adjusted to a height of 10 feet or 5 feet.
ckdes and angies of at as the height is adjusted, each pair of opposite sides of the quadrilateral

formed by the arms remains parallel.
parallelograms.

Recognize and apply
properties of the
diagonals of
parallelograms.

Sides‘and Angles of Parallelograms A parallelogram is a
quadrilateral with both pairs of opposite sides parallel.

To name a parallelogram, use the symbol 7. In IABCD,
BC || AD and AB || DC by definition.

Other properties of parallelograms are given in the theorems below. D
CJABCD
Theorem Properties of Parallelograms
6.3 If a quadrilateral is a parallelogram, then its opposite sides J K
are congruent.
Abbreviation Opp. sides of a £ are =.
Example If JKLM s a parallelogram, then JK = ML and JM = KL. M L
6.4 If a quadrilateral is a parallelogram, then its opposite angles J K
are congruent.
Abbreviation Opp. & ofald are =.
Example If JKLM is a parallelogram, then £ J = ZL and ZK=2zM. M L

6.5 If a quadrilateral is a parallelogram, then its consecutive angles
are supplementary.

Abbreviation Cons. & inalJ aré supplementary.
Example If JKLM is a parallelogram, then x + y = 180.

J K
XQ yn
Y X
M L

6.6 If a parallelogram has oné right angle, then it has four right angles.
Abbreviation ffacd has 1t Z,ithas 4 rt. Zs.

Example In CTJKLM, if £ Jis aright angle, then ZK, ZL,and ZM
are also right angles.

y CamScanner

You will préve Theorems 6.3, 6.5, and 6.6 in Exercises 28, 26, and 7, respectively.
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Coach Coaches organize
amateur and professional
atheletes, teaching them the
fundamentals of a sport. They
manage teams during both
practice sessions and
competitions. Additional tasks
may include selecting and
issuing sports equiment,
materials, and supplies. Head
coaches at public secondary
schools usually have a
bachelor’s degree.
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Proof Theorem 6.4

2. FG|| JH; FJ|| GH

4, /F=/H ZJ= /G

3. ZFand ZJare supplementary.
ZJand ZHare supplementary.
ZHand £G are supplementary.

2.
3. If parallel lines are cut by a transversal,

ﬁ <
StudyTip Write a two-column proof of Theorem 6.4. F -
Including a Figure > ;
Theorems are presented in Given: CIFGHJ
general terms. In a proof, you Prove: ZF=/H, £J= /G
must include a drawing so J
that you can refer to Proof:
segments and angles Statements Reasons
specifically. Gi
L PR N=10 1. Given

Definition of parallelogram

consecutive interior angles are
supplementary.

4, Supplements of the same angles are

congruent.

—

Find each measure.
a. DC
DC=AB
=2.5 ft
b. mZB
msB + m£A =180
mZB + 55 = 180

msB =125
¢. mZC

mZC =msA
=55

‘ GuidedPractice

each measure.

A. mZL

answer.

\.

BASKETBALL In CJABCD, suppose
mZA =55, AB = 2.5 feet, and BC =1 foot.

1. MIRRORS The wall-mounted mirror
shown uses parallelograms that
change shape as the arm is extended.
In LJJKLM, suppose mZ] = 47. Find

B. mZM

C. Suppose the arm was extended
further so that mZ£J = 90. What
would be the measure of each of
the other angles? Justify your

Opp. sides of a [T are =,

Substitution

Cons. 4 ina £J are supplementary.

Substitution

Subtract 55 from each side.

Opp. & of a .7 are =,

Substitution
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2 Diagonals of Parallelograms The g;

Eioerissat el agonals of a parallelogram have special

‘Theorem Diagonals of Parallelograms

6.7 If a quadrilateral is a parallelogram, then its diagonals bisect each other.

Abbreviation Diag. of a 7 bisect each other. V 3
Example If ABCD is a parallelogram, then AP = PCand DP = PB.

R e e

Cc
6.8 If a quadrilateral is a parallelogram, then each diagonal separates the A

parallelogram into two congruent triangles.

Abbreviation Diag. separates a (7 into 2 = A.

Example If ABCD is a parallelogram, then A ABD = ACDB.

D -
C
\ J

You will prove Theorems 6.7 and 6.8 in Exercises 29 and 27, respectively.

BT ¢ TR
Exampleis

ALGEBRA If QRST is a parallelogram, find the
value of the indicated variable.

a x
_Q—T = RS Opp. sides of a L7 are =.
QT =RS Definition of congruence
5x =27 Substitution
x=54 Divide each side by 5.
b. y
TP = PR Diag. of a L7 bisect each other.
TP = PR Definition of congruence
2y—5=y+4 Substitution :
k‘ﬁ =9 Subtract y and add 5 to each side.
| SMYHD ; -
gy e ; c.z ;
! lebgtﬁgvlft; tw > ATQS = ARSQ Diag. separates a (T into 2 = A, ds
| f;gm Gvides the ﬁg(txre : ZQST = ZSQR CPCTC
, %”’:snans of congruent m/QST = mZSQR ge:ntl‘ttuo: of congruence
e 3z =33 ubstitution .
\J \ z=11 Divide each side by 3. B

ﬁ GuidedPractice

Find the value of each variable in the given parallelogram. : -
2A y+8 23- —3z—4 : o
4x° : o

N i
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nates of the intersection of the gj,

e the coordi : ‘
e coordinates of the vertices,

80ng) :

You can use Theorem 6.7 to determin ey
of a parallelogram on a coordinate plane given

inates of the intersection
S F(—'z, 4)/ G(3, 5)1 H(zr _3), and

I(—3r _"4).

sect each other, their intersection

: T a D logram bi T
Since the diagonals of a parallelogr of FH with endpoints

point is the midpoint of FH and GJ. Find the midpoint

(=2,4) and (2, =3). ‘

('Y‘ Bk 4 +y2) = (_2 i B ] (—3)) Midpoint Formula :
2 72 2.7 2

= (0, 0.5) Simplify.

: The coordinates of the intersection of the diagonals of CJFGH] are (0, 0.5).
StudyTip

Check for

Reasonableness Graph the
parallelogram in Example 3
and the point of intersection
of the diagonals you found.
Draw the diagonals. The point .

CHECK  Find the midpoint of G with endpoints (3, 5) and (=3, —4).

34(=3) 54 (D)) _
( ) e )_(0,0.5)‘/

i

of intersection appears to be " CuidedPractice
correct. i s
] 3. COORDINATE GEOMETRY Determine the coordinates of the intersection 3
! e Yigd> of the diagonals of RSTU with vertices R(—8, —2), 5(—6, 7), T(6, 7),
f7 and U(4, —2).
’I \ .T X
—4 |12\ c]t
| ¥
Tl
‘ ] You can use the properties of parallelograms and their diagonals to write proofs. ]
: = |
Example 4
Write a paragraph proof. A B c i
Given; CJABDG, AF = CF \ V |
G D :
Prove: /BDG = ZC
Proof: F i

We are given ABDG is a parallelogram. Since opposite angles in a parallelogram

are congruent, ZBDG = ZA. We are also given that AF = CF. By the Isosceles
Triangle Theorem, ZA = ZC. So, by the Transitive Property of Congruence,

£BDG = /C.
p GuidedPractice f .
4. Write a two-column proof. B e
Given: [JHJKP and (OPKLM
Prove: Hj =ML
M L

\
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I 1. NAVIGATION To chart a course, sailors use a parallel ryler

; grarP One edge of the ruler is placed along the line represe t-.

i the direction of the course to be taken. Then thepothe? mlg

. is moved until its edge reaches the compass rose rintncll er
on the chart. Reading the compass determines wl}:ich e
direction to travel. The rulers and the crossh
of the tool COMNPQ.

a. If mZNMQ = 32, find m£ZMNP.
b. If mZMQP = 125, find m£ZMNP.
c. If MQ =4, what is NP?

ars form

gample 2 ALGEBRA Find the value of each variable in each parallelogram.

2. J K 3. e
Q
y—4
(2x=1)° 1"
M L S
R
4. w 5.
W X F V g
5
y « A‘ ’
-6 7 J
4 bemple 3 6. COORDINATE GEOMETRY Determine the coordinates of the intersection of the diagonals of
[CIABCD with vertices A(—4, 6), B(5, 6), C(4, —2), and D(—5, —2).
| Wempled  PROOF Write the indicated type of proof.
é 7. paragraph 8. two-column
Given: [JABCD, ZA is a right angle. Given: ABCH and DCGF are
Prove: /B, ZC, and £D are right parallelograms.
angles. (Theorem 6.6) Prove: ZA=/F
A B
uj
¢ D

: tice and Prohiem Solving
mple 1
Use cop QRS to find each measure. Q P

@ r 10. QR

B |




(13) HOME DECOR The slats on Venetian blinds are
designed to remain parallel in order to direct the
path of light coming in a widow. In CIFGHJ,

Ff= % inch, FG = 1 inch, and ZJHG = 62.

Find each measure.
a. JH

b. GH

c. mZJFG

d. mZFJH

14. DOG SHOWS Wesley is a member of the
kennel club in his area. His club uses
accordion fencing like the section shown
at the right to block out areas at dog
shows.

a. Identify two pairs of congruent
segments.

b. Identify two pairs of supplementary
angles.

Example 2 ALGEBRA Find the value of each variable in each parallelogram.

15. U AR | 17. A
\
2b w
b+ 11
4 B k
w A2 ¢
¥ 18 T ap_17 19 20.
| Vv J
| W
| a+15 3a+11
= L
b—11 'y M“

| Example 3  COORDINATE GEOMETRY Find the coordinates of the intersection of the diagonals of
COWXYZ with the given vertices.

21. W(-1,7), X(8,7), Y(6, =2), Z(=3,-2)  22. W(~4,5), X(5,7), Y(4, —2), Z(—5, —4)

: Example 4 PROOF Write a two-column proof.

| 23. Given: WXTV and ZYVT are 24. Given: (JBDHA,CA =G,
| parallelograms. Prove: /BDH = /G

Prove: WX=ZY

A
Y 4 ;
W@ ﬁ
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