Geometry 6.3

Recognize conditions that ensure a quadrilateral is a
parallelogram

Prove that a set of points forms a parallelogram

converse b2V f par —= PTOP.
parallelogram propertles

coordina
midpoint or 'J: ProP = ger

distance formula Y-l-Y 31-})
Qlopeformula r,s.,.
PT < A



Converse...

Theorems Conditions for Parallelorams

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

Abbreviation /f both pairs of opp. sides are =, then quad. is a (7.

Example If AB= DCand AD = BC, then ABCDis a
parallelogram.

6.10 If both pairs of opposite angles of a quadrilateral are congruent,
then the quadrilateral is a parallelogram.

Abbreviation /f both pairs of opp. Zs are =, then quad. is a (.

Example If ZA= ZCand ZB= 2D, then ABCDis a
parallelogram.

6.11 If the diagonals of a quadrilateral bisect each other, then the
quadrilateral is a parallelogram.

Abbreviation /f diag. bisect each other, then quad. is a (7.

Example If AC and DB bisect each other, then ABCD is a
parallelogram.




ncw
6.12 If ane pairof opposite sides ofg quadrilateral ighoth parallel and
congruent, then the quadrilateral 1S3 paranelogram.
Abbreviation /f one pair of opp. sides is = and ||, then the quad.

isar.

Example If AB|| DCand AB = DC, then ABCDis a
parallelogram.
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Can't go by eyeball.. which theorem/property applies?

Determine whether the quadrilateral is a parallelogram.
Justify your answer.

GuidedPractice
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» FISHING The diagram shows a side

the trays are ralsed or lowered.

Real-WorldLink

A 2- or 3-cantilever tackle
box is often used to organize
lures and other fishing
supplies. The trays lift up and
away so that all items in the
box are easily accessible.




If | want it to be a parallelogram, what has to be true?

K=Y
D._ 2.6 =110 Use Parallelograms and Algebra to Find Value

IfFK=3x—1,KG=4y +3,JK =6y — 2, and
KH = 2x + 3, find x and y so that the
G quadrilateral is a parallelogram.

Fx=KkH JkkE
x-1=a%X+3  by-3 =¥yr3
“Ax | kXK1 -qﬂb = “‘lbb'"l

—

X =9 T\gzs Y=2s




Practice Y V)-? - '2,5.; S
Find x and y so that each quadrilateral is a parallelogram.
3B. dy-9

Ix+4
S5x =2

2y + 5 .‘1‘| -t 6x z

77 Tyl Y rag
J =X o ?035
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Midpoint Formula
To show that a quadrilateral

Concept Summary

F =

A

is a parallelogram, you can

Prove that a Quadrilateral Is a Parallelogram e £ e it o

each diagonal is the same
point, then the diagonals

* Show that both pairs of opposite sides are parallel. [Definiton) | bisec eachofhe.

| —

« Show that both pairs of opposite sides are congruent. (Theorem 6.9)
* Show that both pairs of opposite angles are congruent. (Theorem 610
* Show that the diagonals bisect each other. (Theorem 6.11)

e ow that a pair of opposite sides is both parallel and congruent. (Theorem 6.12)




GuidedPractice

Determine whether the quadrilateral is a parallelogram. Justify your answer using

the given formula.
4A. A(3, 3), B(8, 2), C(6, —1), D(1, ﬂ

What properties of parallogram depend on distance, (lengths)?
m— ~ a—
RB < O<
GH|™ 51T
V26 = V2

HY) < G(, »
3‘4—3" 3.“_3;. 4




4B. F(—2,4), G(4,2), H(4, —2), (-2, —1); Midpoint Formula
P — i, -—.P
What parallelogram properties depend on midpoints?

me of & *4.

me FH w\fJ(r
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use slopes . . 5
Hint: Prove that it has 2 pairs of
parallel sides

(b.3 p918
4-3 1o

m Use your figure to write a proof. ¥

Given: quadrilateral ABCD, AB || DC, AB = DC
—_———

Prove: ABCD is a parallelogram.

Clo+ag

Coordinate Proof:

.. AR/Dc AR>pef - %iven )
2. Stepechds = 2. Pmd.t..l(_Swesfbre)
Slope Ag: - 'e b
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