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CHAPTER 7:
QUADRILATERALS

Geometry

Theorems
Theorem 7.3 Parallelogram Opposite Sides Theorem 2>
If a quadnlateral is a parallelogram, then o } R
its opposite sides are congruent. / D
If PORS is a parallelogram, then PQ <RS ' / (®)
and QR =SP.
Proof p. 368
(pseipy U<

Theorem 7.4 Parallelogram Opposite Angles'Theorem /
If a quadrilateral is a parallelogram, then 36 o) @
its opposite angles are congruent. —3202 (

If PORS is a parallelogra
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2) Theorems
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 = £ZD, then ABCD is
a parallelogram.

Proof Ex. 39, p. 383 A D
.
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‘ &) Theorems

Theorem 7.5 Parallelogram Consecutive Angles Theorem

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

If PQRS is a parallelogram, then x* + y° = 180°.
Proof Ex. 38, p. 373

Theorem 7.6 Parallelogram Diagonals Theorem

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

If PORS is a parallelogram, then QM =S
and PM =RM.

Proof p. 370

K. ; Students, draw anywhere on this slide! P Bk niachcine o

‘Cg Theorems

Theorem 7.9 Opposite Sides Parallel and Congruent Theorem
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If one pair of opposite sides of a quadrilateral are congruent g c
and parallel, then the quadrilateral is a parallelogram.

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

Proof Ex. 40, p. 383

Theorem 7.10 Parallelogram Diagonals Converse
[f the diagonals of a quadrilateral bisect each other, B C
then the quadrilateral is a parallelogram.

If BD and AC bisect each other, then ABCD is
a parallelogram. 7 b

Proof Ex. 41, p. 383
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C) Core Concept

Rhombuses, Rectangles, and Squares
u L o S &
| ' P )
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.

v
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| ©) Corollaries
: Corollary 7.2 Rhombus Corollary Q

A quadrilateral is a rhombus if and only if it has A B

four congruent sides. y (o
ABCD is a thombus if and only if é
AB=BC=CD =AD. }

Proof Ex. 81, p. 396 Q

Corollary 7.3 Rectangle Corollary

A quadrilateral is a rectangle if and only if it has A B
four right angles. é i |

ABCD is a rectangle if and only if ml i C’
ZA, £ZB, ZC, and £D are right angles. D ( 0 c

Proof Ex. 82, p. 396

Corollary 7.4 Square Corollary 5
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A (UAUTTIAIETL 15 & SqUare 11 ana onty i i is A 7 -]
”’g a rhombus and a rectangle. S T B Y
y ABCD i if and only if T T
is a square if and only i all=

D G
and £D are right angles. J
Proof Ex. 83. p. 396
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&) Theorems

Theorem 7.11 Rhombus Diagonals Theorem

A parallelogram is a rhombus if and only if its
diagonals are perpendicular.

[TABCD is a thombus if and only if AC L BD.
Proof p. 390; Ex. 72, p. 395

Theorem 7.12 Rhombus Opposite Angles Thoerem

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

[JABCD is a thombus if and only if AC bisects ZBCD
and £BAD, and BD bisects ZABC and ZADC.

Proof Exs. 73 and 74, p. 395
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2) Theorem

Theorem 7.13 Rectangle Diagonals Theorem

A parallelogram is a rectangle if and only if A ”
its diagonals are congruent. T~ %
LJABCD is arectangle if and only if AC =RBD. T o

Proof Exs. 87 and 88, p. 396 D
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L.a Lheorems

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 = £ZD B c
Proof Ex. 39, p. 405 A D

Theorem 7.15 Isosceles Trapezoid Base Angles Converse

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

If ZA = ZD (or if ZB = £C). then trapezoid B C
ABCD is isosceles. . { \‘5
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
ifAC = BD. ’ TI ‘
Proof Ex. 51, p. 406 A D
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) heorem

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.
2o If MN is the midsegment of trapezoid ABCD,
then MN |AB.MN || DC. and MN = 1(AB + CD).

Proof Ex. 49, p. 406 Ot
roof Ex. 49, p. 4006 '
% (16)

.

'Y » Pear Deck Interactive Slide
o Do not remove this bar

© Theorms

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.

Proof n 401 A
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Theorem 7.19 Kite Opposite Angles Theorem
If a quadrilateral is a Kite, then exactly one pair
of opposite angles are congruent.

If quadrilateral ABCD is a Kite and BC =BA,
then ZA = ZC and ZB % ZD.

Proof Ex. 47, p. 406

Find the values of xand y .

yﬂ{—__/\% 6S°
X =&

¥ &0 X
1. Find FGand m £G. 2. Find the values of xand y .
K L
18
i+ 3
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As shown, part of the extending arm of a desk lamp is a parallelogram.
The angles of the llelogram change as the lamp is raised and
lowered. Find m/Z BCDWhen m £ZADC = 110°, ,.]

180-110= 70
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Find the coordinates of the intersection of the diagonals of =LMNO
with vertices L(1, 4), M (7, 4), N (6, 0), and O (0, 0).

0O o N ® ©
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Three vertices of « WXYZare W (-1, -3), X (-3, 2), and Z (4, —4). Find
the coordinates of vertex Y.
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5. Find the coordinates of the intersection of the diagonals of
=STUV with vertices 5(-2, 3), 7(1, 5), U(6, 3), and VV(3, 1).
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6. Three vertices of cA4B
coordinates of vertex D/ O \

are A

>2, 4, B(5, 2), and C(3, —1). Find the
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For what values of x and y is quadrilateral PQRS a parallelogram?

Q

x+ 7
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