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Example 1:  Proving a Parallelogram
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THEOREM 6-14 Converse of Theorem 6-10

If the diagonals of a quadrilateral If... ) 3
bisect each other, then the X

AX = CX
quadrilateral is a parallelogram.

BX=DX
A b

PROOF: SEE EXAMPLE 4, Then... ABCD is a parallelogram.
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THEOREM 6-15

If one pair of opposite sides of a
quadrilateral is both congruent
and parallel, then the quadrilateral
is a parallelogram.

PROOF: SEE EXERCISE 20.

If...

Then..

8 C
/ AD = BC
{ AD || BC
A D

ABCD s a parallelogram.
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A. Is PQRS a parallelogram? Explain.
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Same-side interior angles @ and R are supplementary, so
QP I RS.

By Theorem 6-15, since QP and RS are both congruent and
parallel, PQRS is a parallelogram.
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B. Is WXYZ a parallelogram? Explain.
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Although diagonal WY bisects XZ . diagonal XZ does not

necessarily bisect WY

Quadrilateral WXYZ does not meet the conditions of

Theorem 6-14, which states the diagonals must bisect each other,
and so it is not necessarily a parallelogram.
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fm£LA =58 msLB = 122, and m£C = 58
is ABCD a parallelogram?
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In quadnlateral ABCD, AC is a diagonal, AB & CD, and
= BC.Is ABCD a parallelogram? Explain.
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AABC = /A\CDA by SSs.

By CPCTC, £ZBAC = £DCA and £BCA = £DAC.

By the Converse of the Alternate Interior Angles Theorem, AB || CD and AD |l BC.

By definition, quadrilateral ABCD is a parallelogram.
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‘THEOREM 6-11 Converse of Theorem 6-7

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

AB
AD = BC

PROOF: SEE EXAMPLE 1. Then... ABCD is a parallelogram
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THEOREM 6-12 Converse of Theorem 6-8

If an angle of a quadrilateral i 5/
is supplementary to both of its LA + mB = 180

consecutive angles, then the /
fy  mA+meD =180

quadrilateral is a parallelogram.

PROOF: SEE EXERCISE 12. Then... ABCD is a parallelogram.
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THEOREM 6-13 Converse of Theorem 6-9

If both pairs of opposite angles of .. B, c

a quadrilateral are congruent, then A= 2C

the quadrilateral s a parallelogram. Buzd
) b

PROOF: SEE EXERCISE 14. Then... ABCD is a parallelogram.





