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7.3 - Proving A Quadrilateral is a P-Gram

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 = ZCand £ZB = ZD, then ABCD is

a parallelogram.

Proof Ex. 39, p. 383 A D

In quadrilateral WXYZ, m:sW =42°, m«X = 138°, and m.Y = 42°,

Find m2Z. | ?UO '(’—)Z + /38 +“/Z>
200 -222 = )3g°

Is WXYZ a parallelogram? Explain your reasoning.

Yes, both pairs of PP L'S ar £

woLeI ninie 11 L yuaul liawsral inusL wvc a
parallelogram. Justify your answer.
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Theorem 7.9 Opposite Sides Parallel and Congruent Theorem

If one pair of opposite sides of a quadrilateral are congruent g c
and parallel, then the quadrilateral is a parallelogram.
IfBC ||AD and BC =AD, then ABCD is

a parallelogram.

Proof Ex. 40, p. 383

Theorem 7.10 Parallelogram Diagonals Converse

If 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 parallefogram. A D

Proof Ex. 41, p. 383

For what values of x and y is quadrilateral ABCD a parallelogram?
Explain your reasoning.

3x-31 = X A B t—{\{=\7"f'8’7r'
- (3x — 32)°  4y°
-71 = =X 3y -~ 57

ng:—X? (y +87° 2x° @

D C

Determine if the quadrilateral must be a
parallelogram. Justify your answer.

360 - (10% 107 +78)
300 -287
+3° '
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Determine if the )
quadrilateral must be a
parallelogram. Justify

your answer.
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othr L7 @ angus neorem

Botn paw opp L5 o T —3 parallilegren

Determine if each
quadrilateral must be a
parallelogram. Justify
your answer.
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Show that quadrllateral JKLM is a parallelogram by
using the definition of_parallelogram J(-1, -6), /

K(-4, -1), L(4, 5), M(7, 0). 3 0 Si'cdS are ?ara/lz
SI()?C of JK; - PP

e Slope 0% i y s g Sbpe ot Im
-1, -0
m=-5 m=l. 2 (30 LF0
’ 5 H =l - 2
Slogt of LM f 1 g&yShow that quadrilateral ABCD is a = a = 8 y
parallelogram using the diagonals. A(2,3), | KL ” Tm )
m= —_:S}a'; B(6,2), C(5,0), and D(1,1)

T~ # Show C\lazfmals have Same mdpd.
Al ‘:"> mdot of AC: (2#3 3+\ mdpd of BD: (L%L‘ %LL>
,-\ [ ( %"7{)/

Use the defmltlon of a parallelogram to show that
the quadrilateral with vertices K(-3, 0), L(-5, 7),

- .c M(3, 5), and N(5, -2) is a parallelogram. A
Sloge of KL S0l M sipe of R Slpe_of LM
_ - -%,0 -5, -+
d(— —'5:7D+? +£3.?)-; '%C ,)+'L +8( 5‘)—1
= Hog, -2 3,
NE = LM ‘1 B Cme e R . LN

You have learnéd several ways to deterf'fmlne whether g
quadrilateral is a parallelogram. You can use the given
information about a figure to decide which condition is
best to apply.

$ = T L

1'.11'9 ,__f'q,'f}* TR

’ Both pairs of opposnte SldeS are parallel (defmltlon)
[ One pair of opposite sides are parallel and congruent. (Theorem 6-3-1)
| Both pairs of opposite sides are congruent. (Theorem 6-3-2)

| Both pairs of opposite angles are congruent. (Theorem 6-3-3)

One angle is supplementary to both of its consecutive angles. (Theorem 6-3-4)

The diagonals bisect each other. (Theorem 6-3-5)

To show that a quadrilateral is a parallelogram,
you only have to show that it satisfies one of
these sets of conditions.
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K (o'}
1. Show that JKLM is a parallelogramj ? j

fora=4and b =5.
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2. Determine if QWRT must be a /

parallelogram. Justify your answer. T k -

]EO 2o = lotS
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3. Show that the quadrilateral with vertices £(-1, 5),
F(2, 4), G(0, -3), and H(-3, -2) is a parallelogram.

mdpt of £6: C’-‘—ff,-?’—?*Ba ('i', l) whpt of FH: (241 '-!_-#_'(—;tm_,(,iv’o
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State the theorem you can use to show that the quadrilateral
is a parallelogram.
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Show that quadrllateral ABCD is a parallelogram.
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Show that quadrilateral JKLM is a parallelogram.
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Homework:
pg. 381 #3-8, 11-17, 19, 20, 23, 29, 35-36



