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THEOREM 6.2

If a quadrilateral is a parallelogram, then - Q
its oppos:te sides are congruent
QP =RS and5P = o).
P

H / R
S
THEGREM 6.3
If a quadrilateral is a parallelogram, then

aqu Q R
its opposite angles are congruent. :
/P=/Rand ZLQ =4S |
_ P s

THEOREM 6.4

—+

If a quadriléteral is a parallelogram, then R
its consecutive angles are supplementary.

mZP + mZQ =\€D °, 5

mZQ + m4R =|¥0 °,

mZR + mZS = |§0 °,

m4S + msP = | ¥0°
THEOREM 6.5

Q ~ R

If a quadrilateral is a parallelogram, then M
its diagonals bisect each other.
oM = @\ and PDN] = RM , -



Example 1: Using Properties of Parallelograms

STUV is a parallelogram. Find the unknown length.

a. TU b. WT
Solution
2 To= N
TU = Ié
b. -I/Iﬁ" =3 y\N
wr=_1YH

Example 2: Using Properties of Parallelograms

JKLM is a parallelogram. Find m«L.

Solution

mzt + mzMN) = \QU-
mZL + m° = LZ_Q;

miL = e

Example 3: Using Algebra with Parallelograms

ABCD is a parallelogram. Find the value of x.

Solution
nC = mef\
gx+ A 2192 x— 34

3 3K
X = 1o

Use parallelogram DEFG to answer the following.

Find m«D. :mLF :BOO
FindfH. = HG =B
Findy.loyy= 9 = Q | "\125

Find x. 7%“’“\*50 - \%D —- Xz ‘8

il A

{9x + 2)°

A

{12x — 34)°




¥ Proving Quadrilaterals
are Parallelograms

THEOREM 6.6

if both pairs of opposite S'\dﬁg of a A 1 B
quadrilateral are congruent, then the / /7
D H c

quadrilateral is a parallelogram.

ABCD is a parallelogram.

THEOREM 6.7

If both pairs of opposite Qunq €S of a A ' B
quadrilateral are congruent, then the
quadrilateral is a parallelogram. :

_ D - c

ABCD is a parallelogram.

THEOREM 6.8

If an angle of a quadrilateral is A T B
. — X
pple ety to both of its
consecutive angles, then the .
X
D c

quadrilateral is a parallelogram.

ABCD is a parallelogram.

THEOREM 6.9
If the diagonals of a quadrilateral A B

Viseld each other, then the M

quadrilateral is a parallelogram.

D c
ABCD is a parallelogram.



5.

Example 1: Proof of Theorem 6.8

Given: 2] is supplementary to 2K and £M.
Prove: JKLM is a parallelogram.

Statements 1 Reasons
1. /) is Ea\ppiem'é}{té"ry to ZK. | 1.Given
2.0m || KL 2.Conec.nteg =1¥0
—y
3. 4] isiu_p'plementary to ZM. | 3. Given '
4.0k | ML a.Conseet.ing £3 = |XD°
: )

5. JKLM is a parallelogram. 5. W\%gm

V A panein a stained glass window has the shape shown at the right. 21 e

How do you know that the pane is a parallelogram?

oot POUYS OF OppORIC o,
des oxe mngruorﬁ

45 cm

27.cm

THEOREM 6.10

If one pair of opposite sides gf a A B
quadrilateral arew and / | /
—  , then the quadrilateral is a
D T [

parallelogram. -
- ' ) ’ ABCD is a parallelogram.




Example 2: Using Properties of Parallelograms

Show that A(1, 3), B(3, 5), C(9, 1), and D(7, -1)
are the vertices of a parallelogram.

Solution

Method 1 Show that opposite sides have the
same slope.

y |B(3, 5)
R
3 (112}
'\_\ ‘\\ {9.‘”
L, N
~N A
HERERNVZERE
y [ [T [ 1 of 1

Slope of AB: Slope of BC:
| _ o,
Lo 2
' 3
Slope of CD: Slope of AD:
i I =

! -5

Method 2 Show that opposite sides have the same length.

AB=VZ-12+ R -32=
AB=US 12+ B 5 32 =3

BC = \f(g"'— 3)2+(l 5_)2—
D= r-ﬂ%(l (—m;
\l('l-\)a-t(—\—g)

©* 4 ()2

B ————

VES =

3
- (52

Method 3: Show that one pair of opposite sides are congruent and parallel.

Slope of AB = Slope of Ch =
AB=c0=.Y
.AB and CD arem{ajlw

R

-+...S0, ABCD is a..

parallelogram. ' .




