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Name:
CC Geometry Honors
Proofs with Parallelograns
Questions 1 through 4 refer to the following: D F C
Givent Quadrilateral ABCD below 5) E
D C A G B
E Given: ABCD is a parallelogram
FG bisects DB
A B o
Prove: FE = EG

1)  IfAB Il CD and AD = BC, determine whether
quadrilateral ABCD is a parallelogram. [Explain
your answer.]

2) If AE = EC and DE = EB, determine whether
quadrilateral ABCD is a parallelogram. [Explain
your answer.]

3) IfAD Il BC and AD = BC, determine whether
guadrilateral ABCD is a parallelogram. [Explain
your answer.]

4)  If AD = DC and AB = BC, determine whether
quadrilateral ABCD is a parallelogram. [Explain
your answer.]




6)

7)

Given: ECDEa paralelogram
DE L AC
BF L AC

Prove: E = F_C

Givert DB bisects AC
11=212

Prove: ABCD is a parallelogram
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8)

9)

A
Given DE L AC
BF L AC
AE=FC
DE = FB
Prove: ABCD is a parallelogram
A

Given: ABCD is a parallelogram
AC, BD, and GE intersect a F

Prove: E = E
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10)

Given: P_aralleﬂ;ram ABCD
AE = FC

Prove: ADEC = ABFA



1

2)

3

4)

5

6)

8)

9
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No
SAMPLE EXPLANATION: The same pair of sides must be parallel and congruent.

Yes
SAMPLE EXPLANATION: If the diagonals of a quadrilateral bisect each other, the quadrilateral is a parallelogram.

Yes
SAMPLE EXPLANATION: If 2 sides of a quadrilateral are parallel and congruent, the quadrilateral is a parallelogram.

No
SAMPLE EXPLANATION: The opposite sides must be congruent.

SAM PLE PROOF:

(1) ABCDis aparallelogram, FG bisects DB (Given)

(9 DC Il AB (Opposite sides of a parallelogramare parallel.)

(3 +CDE = £ABE (If two parallel lines are cut by atransversal, the alternate interior angles are congruent.)

(4 +DEF =/BEG (If two lines intersect, the vertical angles are congruent.)

(55 DB=EB (Thebisector of asegment is apoint, line or plane that divides the segment into two congruent segments.)
(6) ADEF = ABEG (ASA = ASA)

(7) FE=EG (CPCTC)

SAMPLE PROOF:

(1) ABCDis aparalelogram DE L AC, BF L AC (Given)

(2 «DEA=/BFC (Perpendicular lines formcongruent right angles.)

€] DA I BC (Opposite sides of aparallelogramare parallel.)

(49 +DAE = /BCF (If two parallel lines are cut by atransversal, the alternate interior angles are congruent.)
©) DA=BC (Opposite sides of a parallelogramare congruent.)

(6) AADE = ACBF (AAS= AAS)

(7 AE=FC (CPCTC)

SAMPLE PROOF:

(1) DB bisects AC, 1= 22 (Given)

@] AE = CE (The bisector of a segment is a point, line or plane that divides the segment into two congruent segments.)
(3 «DEA=/BEC (If two lines intersect, the vertical angles are congruent.)

(4 AAED=ACEB (ASA=ASA)

(55 AD=CB (CPCTC)

(6) AD Il CB (If two lines are cut by atransversal, so that the alternate interior angles are congruent, the lines are parallel.)

(7) ABCD s aparallelogram (If aquadrilateral has one pair of sides both parallel and congruent, the quadrilateral is a
parallelogram.)

SAM PLE PROOF:

() DELAC,BFLAC,AE=FC,DE=FB (Gven)

(2 +DEA=/BFC (Perpendicular lines formcongruent right angles.)

(3 ADEA=ABFC (SAS= SAS)

(49 DA=BC,~DAE = /BCF (CPCTC)

©)] DA I BC (If two lines are cut by atransversal, so that the alternate interior angles are congruent, the lines are parallel.)

(6) ABCD s aparallelogram (If aquadrilateral has one pair of sides both parallel and congruent, the quadrilateral is a
parallelogram.)

SAM PLE PROOF:

(1) ABCDis aparalelogram, AC, BD, and GE intersect at F (Given)
(2 DF =BF (Thediagonals of aparallelogram bisect each other.)
€] DC Il AB (Opposite sides of aparallelogramare parallel.)
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(49 +BDC = /ABD (If two parallel lines are cut by atransversal, the aternate interior angles are congruent.)
(5 +«DFE=/BFG (If two lines intersect, the vertical angles are congruent.)

(6) ADFE=ABFG (ASA= ASA)

() EF=FG (CPCTQ)

100 SAMPLE SASPROOF:
(1) Parallelogran ABCD, AE = FC (Given)
(2 DC = AB (Opposite sides of a parallelogramare congruent.)
(3 DC Il AB (Opposite sides of a parallelogramare parallel.)
(4 +BAF =/DCE (If two parallel lines are cut by atransversal, the alternate interior angles are congruent.)
(5 FE=FE (Reflexive Property of Equality)
(6) AE- FE=FC- FE, AF = CE (Subtraction Property of Equality)
(7) ADEC = ABFA (SAS= SAS)



