[image: image1.png]Given: Parallelogram ABCD (AB | CD, 4D || CB)

Prove: AD=CB, AB= (D, mcA =msC, meB=meD

Construction:  Label the quadrilateral ABCD, and mark opposite sides as 4,

parallel. Draw diagonal BD.
PROCF:
parallelogram ABCD
mzABD = m<CDB

BD = DB
m/CBD = mADB.

5 ABD =& (DB
AD=CB, 4B= (D

meA=meC

mzABD + mzCBD = m2ABC,

mZCDB + mzADB =m2ADC

mABD + m£CBD = m2CDB + mzADB

msB =meD

Given »
Ifparallel lines are cut by
transversal, then alternate interior angles are equal in measure.

Reflexive property.

Ifparallel lines are cut by atransversal, then alternate interior angles
are equal in measure.

asa
Corresponding sides of congruent triangles are equal in length.
Corresponding angles of congruent triangles are equal in measure.

Angle addition postulate
‘Addition property of equaiity
Substitution property of equality
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Ifa quadriateral is a parallelogram, then the diagonals bisect each other. Complete the diagram, and develop an
‘appropriate Given and Prove for this case. Use triangle congruence criteria to demonstrate why diagonals of a
paralielogram bisect each other. Remember, now that we have proved opposite sides and angles of a parallelogram to be
congruent, we are free to use these facts as needed (., AD = CB, AB = CD, £A = £, 2B = 2D).

Given: Parallelogram ABCD
Prove: ‘Diagonals bisect each other, AE = CE, DE = BE
Construction:  Label the quadrilateral ABCD. Mark opposite sides as )
parallel. Draw diagonals AC and BD.
Procr:
Parallelogram ABCD Given »
mBAC =mzDCA if paralll lines are cut by atransversal, then alternate interior angles are equal in measure.
mAEB=mcCED Vertical angles are equal in measure.
4B=cD Opposite sides of a parallelogram are equal in length.
LAEB =4 CED ans

AE = CE, DE = BE Corresponding sides of congruent triangles are equal in length.
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Ifthe parallelogram s a rectangle, then the diagonals are equal in length. Complete the diagram, and develop an
‘appropriate Given and Prove for this case. Use triangle congruence criteria to demonstrate why diagonals of a rectangle
are congruent. As in the last proof, remember to use any already proven facts as needed.

Gien: Rectangle GHIJ

prove: "Diagonals are equal i length, GI = H]

Construction:  Label the rectangle GHI]. Mark opposite sides as paralll, and "
‘add small squares atthe verties to indicate 90° angles. Draw
dagonal CTand .

: J! !

Rectangle GHI Given

6 =m Opposite sides of a parallelogram are equal in length.

GH=HG Reflexive property

2JGH, £IHG are right angles.
AGHJ = s HGI

G1=nj

Definition of a rectangle
sas

Corresponding sides of congruent triangles are equal in length.
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Ifboth pairs of opposite angles of a quadrilateral are equal, then the quadrilateral is a parallelogram. Drawan
appropriate diagram, and provide the relevant Given and Prove for this case.

Given: Quadrilateral ABCD with m2A = m<C, mzB = mzD.

Prove:  Quodrilateral ABCD is a parallelogram.





[image: image5.png]Construction:  Label the quadrilateral ABCD. Mark opposite angles as congruent.

Draw diagonal BD. Label the measures of ZAand £C as x°. Label
the measures of the four angles created by BD as 1°, s°, £°, and .

proor:
Quadritteral ABCD with m2A = mC,mzB = meD
mD=rismB=tiu

res=teu

x4 t=180,x 454 u=180

ret=siu

rat-GeD=stu-(ru)

tos=sot

tostG-D=s—t+(s-0

0=2(s-1

Quadrilateral ABCD is a parallelogram.

4
Va3

Given D
Angle additon

Substitution

Angles in  triangle add up to 180°.

Subtraction property of equality, substitution
Subtraction property of equality

Additive inverse property

‘Addition property of equality

Addition and subtraction properties of equality
Division property of equality

‘Addition property of equality

Substitution and subtraction properties of equality

If two lines are cut by a transversal such that a pair of
alternate interior angles are equal in measure, then the lines
are paralel.

Definition of a parallelogram
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Ifthe opposite sides of a quadrilateral are equal, then the quadrilateral is a parallelogram. Draw an appropriate
diagram, and provide the relevant Given and Prove for this case.

Given: Quadrilateral ABCD with AB = CD, AD = BC

Prove: Quadrilateral ABCD is a parallelogram.

Construction:  Label the quadrilateral ABCD, and mark opposite sides as P
equal. Draw diagonal BD.

ProvF:
Quadriateral ABCD with AB = CD, AD = CB  Given

BD=DB Reflexive property P

AABD =4 DB sss

ZABD = LCDB,LADB = LCBD Corresponding angles of congruent triangles are congruent.

4B\ CD,AD I CB Iftwo lines are cut by a transversaland the alternate interior angles

are congruent, then the lines are parallel

Quadrilateral ABCD is a parallelogram. Definition of a paralelogram
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Ifthe diagonals of a quadrilateral bisect each other, then the quadrilateral is a parallelogram. Draw an appropriate
diagram, and provide the relevant Given and Prove for this case. Use triangle congruence criteria to demonstrate why the
quadrilateral i a parallelogram.

Given: Quadrilateral ABCD, diagonals AC and BD bisect each other.

Prove: Quadrilateral ABCD is a parallelogram.

Construction:  Label the quadrilateral ABCD, and mark opposite sides as equal. 4,

Draw diagonals AC and BD.

PROOF:

Quadrilateral ABCD, diagonals AC and BD bisect each other.  Given D s

AE = CE, DE = BE. Definition of a segment bisector

mzDEC=m.BEA msAED = mZCEB Vertical angles are equal in measure.

ADEC=s BEA A AED = 1 CEB sAs.

£ABD = £CDB, 2ZADB = £CBD Corresponding angles of congruent triangles are
congruent.

AB\CD,AD I TB Iftwo lines are cut by a transversal such that a pair of
alternate interior angles are congruent, then the lines
are parallel.

Quadrilateral ABCD is a parallelogram. Definition of a parallelogram
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Ifthe diagonals of a parallelogram are equal in length, then the parallelogram is a rectangle. Complete the diagram, and

develop an appropriate Given and Prove for this case.

Given: Parallelogram GHIJ with diagonals of equallength, GI = H]
prove: GHIJs arectangle.

Constructon:  Label the quadilteral GHI]. Draw disgonals G7and . G 5
Proor:

Porallelogram GHIJ with diagonals of equal length, GI = H]
)

G, HI = IH
GH=1
SHJG = alG], & GHI= & JIH

meG=mef, meH=mel

MG +me] = 1805 meH + mel = 180°

2(m26) = 180°, 2(m<H) = 180°

mzG = 90%, meH = 90°
MG = mej= meH=mel = 90°

GHIJ s arectangle.

Given

Reflexive property 1
Opposite sides of a parallelogram are congruent.
sss

Corresponding angles of congruent triangles are equal

if paralel lines are cut by atransversal, then interior
angles on the same side are supplementary.

Substitution property of equality
Division property of equality
Substitution property of equality
Definition of a rectangle
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Given:  Equilateral parallelogram ABCD (ie., arhombus) with diagonals AC and BD. y 5
Prove: Diagonals intersect perpendicularly.
Rhombus ABCD Given
AE=CE, DE=BE Diagonals of a paralelogram
bisect each other. D e
AB=BC=CD=DA Defiition of equiateral
‘parallelogram
LAED = aAEB= 4 CEB = a CED sss
mAED = mzAEB = m/BEC = m/CED Corr. angles of congruent triangles are equal in measure.
mAED = mzAEB=msBEC =msCED =90°  Angles at a point sum to 360°. Since ail four angles are congruent,
each angle measures 90°.





