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Name: __________________________________


1
Given that ABCD is a parallelogram, a student wrote the proof below to show that a pair of its opposite angles are congruent.

[image: image1.png]A D

Statement Reason

1. ABCD is a parallelogram.| 1. Given

2.BC = AD 2. Opposite sides of a parallelogram
AB = DC are congruent.

3.AC=CA 3. Reflexive Postulate of Congruency

4, AABC = ACDA 4. Side-Side-Side

5./B= /D 5.




What is the reason justifying that [image: image2.png]


?

	1)
	Opposite angles in a quadrilateral are congruent.

	2)
	Parallel lines have congruent corresponding angles.

	3)
	Corresponding parts of congruent triangles are congruent.

	4)
	Alternate interior angles in congruent triangles are congruent.



2
Given: Parallelogram ABCD with diagonal [image: image3.png]AC



 drawn 

[image: image4.png]



Prove: [image: image5.png]MABC = ACDA





3
Given: Quadrilateral ABCD, diagonal [image: image6.png]AFEC



, [image: image7.png]


, [image: image8.png]BF 1 AC



, [image: image9.png]DE 1 AC



, [image: image10.png]



Prove: ABCD is a parallelogram.

[image: image11.png]A4





4
In the diagram below of quadrilateral ABCD, [image: image12.png]


 and [image: image13.png]ZDAR

‘BCE



.  Line segments AC, DB, and FG intersect at E.  Prove: [image: image14.png]MAEF

ORG




[image: image15.png]




5
Given: parallelogram FLSH, diagonal [image: image16.png]FGAS



, [image: image17.png]LG 1FS



, [image: image18.png]HALFS




[image: image19.png]



Prove: [image: image20.png]ALGS

AR





6
The accompanying diagram shows quadrilateral BRON, with diagonals [image: image21.png]NR



 and [image: image22.png]BO



, which bisect each other at X.

[image: image23.png]



Prove: [image: image24.png]




7
Given:  Parallelogram ANDR with [image: image25.png]AW



 and [image: image26.png]DE



 bisecting [image: image27.png]NWD



 and [image: image28.png]REA



 at points W and E, respectively

[image: image29.png]



Prove that [image: image30.png]


.  Prove that quadrilateral AWDE is a parallelogram.

8
Given: Quadrilateral ABCD is a parallelogram with diagonals [image: image31.png]AC



 and [image: image32.png]BD



 intersecting at E
[image: image33.png]



Prove: [image: image34.png]MNARD = ANCEB




Describe a single rigid motion that maps [image: image35.png]MAFD



 onto [image: image36.png]ACEB



.

9
Given:  Quadrilateral ABCD, [image: image37.png]


, [image: image38.png]AB| CD



, diagonal [image: image39.png]AC



 intersects [image: image40.png]s



 at G, and [image: image41.png]DE = BF




[image: image42.png]



Prove:  G is the midpoint of [image: image43.png]s





10
The diagram below shows rectangle ABCD with points E and F on side [image: image44.png]AB



.  Segments [image: image45.png]'R



 and [image: image46.png]DF



 intersect at G, and [image: image47.png]ZADG

‘B



.  Prove: [image: image48.png]



[image: image49.png]




11
The diagram below shows square ABCD where E and F are points on [image: image50.png]BC



 such that [image: image51.png]


, and segments AF and DE are drawn.  Prove that [image: image52.png]


.

[image: image53.png]




12
Given: Parallelogram DEFG, K and H are points on [image: image54.png]DE



 such that [image: image55.png]LDGK = LREFH



 and [image: image56.png]GE



 and [image: image57.png]FH



 are drawn.

[image: image58.png]



Prove: [image: image59.png]DE = EH





13
In quadrilateral ABCD, [image: image60.png]


, [image: image61.png]AB|CD



, and [image: image62.png]BF



and [image: image63.png]DE



 are perpendicular to diagonal [image: image64.png]AC



 at points F and E.

[image: image65.png]



Prove: [image: image66.png]




14
In the diagram of quadrilateral ABCD with diagonal [image: image67.png]AC



 shown below, segments GH and EF are drawn, [image: image68.png]


, [image: image69.png]


, [image: image70.png]


, and [image: image71.png]


.

[image: image72.png]o




Prove: [image: image73.png]




15
In the diagram of quadrilateral ABCD below, [image: image74.png]


, and [image: image75.png]AB| CD



.  Segments CE and AF are drawn to diagonal [image: image76.png]BD



 such that [image: image77.png]


.

[image: image78.png]


`

Prove:  [image: image79.png]




16
Given: PROE is a rhombus, [image: image80.png]SEO



, [image: image81.png]PEV



, [image: image82.png]LSPR = ZVOR




[image: image83.png]



Prove: [image: image84.png]SF = BV





17
In quadrilateral ABCD, E and F are points on [image: image85.png]BC



 and [image: image86.png]AD



, respectively, and [image: image87.png]BGD



 and [image: image88.png]EGF



 are drawn such that [image: image89.png]ZABG

DG



, [image: image90.png]


, and [image: image91.png]


.

[image: image92.png]A




Prove: [image: image93.png]




18
Given:  Parallelogram PQRS, [image: image94.png]QTLPS



, [image: image95.png]SULQR




[image: image96.png]



Prove: [image: image97.png]




19
Given:  Quadrilateral MATH, [image: image98.png]


, [image: image99.png]HT = AM



, [image: image100.png]HE | MEA



, and [image: image101.png]HALAT




[image: image102.png]



Prove:  [image: image103.png]TAe Hd = HEe TH





20
Given: Quadrilateral ABCD, [image: image104.png]AC



 and [image: image105.png]s



 intersect at H, [image: image106.png]EF||AD



, [image: image107.png]EF||BC



, and [image: image108.png]


.

[image: image109.png]



Prove: [image: image110.png]




21
In the diagram of parallelogram ABCD below, [image: image111.png]BE | CED



, [image: image112.png]DF 1 BRC



, [image: image113.png]


.

[image: image114.png]



Prove ABCD is a rhombus.

22
Isosceles trapezoid ABCD has bases [image: image115.png]Do



 and [image: image116.png]AB



 with nonparallel legs [image: image117.png]AD



 and [image: image118.png]BC



.  Segments AE, BE, CE, and DE are drawn in trapezoid ABCD such that [image: image119.png]L DR

' DCR



, [image: image120.png]AE1DE



, and [image: image121.png]BEICE



.

[image: image122.png]



Prove [image: image123.png]MNADE = ABCE



 and prove [image: image124.png]MNARE



  is an isosceles triangle.

23
Given:  Quadrilateral ABCD with [image: image125.png]


, [image: image126.png]


, and diagonal [image: image127.png]BD



 is drawn

Prove:  [image: image128.png]ZBDC

"ABD





24
Prove that the diagonals of a parallelogram bisect each other.

25
A tricolored flag is made out of a rectangular piece of cloth whose corners are labeled A, B, C, and D.  The colored regions are separated by two line segments, [image: image129.png]204



 and [image: image130.png]CM



, that meet at point M, the midpoint of side [image: image131.png]AD



.  Prove that the two line segments that separate the regions will always be equal in length, regardless of the size of the flag.


1
ANS:
3
REF:
081208ge

2
ANS:


Parallelogram ABCD with diagonal [image: image132.png]AC



 drawn (given).  [image: image133.png]


 (reflexive property).  [image: image134.png]


 and [image: image135.png]BA = DC



 (opposite sides of a parallelogram are congruent).  [image: image136.png]MABC = ACDA



 (SSS).
REF:
011825geo

3
ANS:


[image: image137.png]


  [image: image138.png]


 (Reflexive Property); [image: image139.png]


 (Line Segment Subtraction Theorem); [image: image140.png]


 (Substitution); [image: image141.png]L BFA = ZDEC



 (All right angles are congruent); [image: image142.png]ANBFA

DRC



 (AAS); [image: image143.png]


 and [image: image144.png]


 (CPCTC); [image: image145.png]SBRC = /DFEA



 (All right angles are congruent); [image: image146.png]ABFC = ADEA



 (SAS); [image: image147.png]


 (CPCTC); ABCD is a parallelogram (opposite sides of quadrilateral ABCD are congruent)
REF:
080938ge

4
ANS:


Quadrilateral ABCD, [image: image148.png]


 and [image: image149.png]ZDAR

‘BCE



 are given.  [image: image150.png]AD||BC



 because if two lines are cut by a transversal so that a pair of alternate interior angles are congruent, the lines are parallel.  ABCD is a parallelogram because if one pair of opposite sides of a quadrilateral are both congruent and parallel, the quadrilateral is a parallelogram.  [image: image151.png]


 because the diagonals of a parallelogram bisect each other.  [image: image152.png]SRR = £ GREC



 as vertical angles.  [image: image153.png]MAEF

ORG



 by ASA.
REF:
011238ge

5
ANS:


Because FLSH is a parallelogram, [image: image154.png]


.  Because FLSH is a parallelogram, [image: image155.png]FH || 5L



 and since [image: image156.png]FGAS



 is a transversal, [image: image157.png]LARH



 and [image: image158.png]LILSG



 are alternate interior angles and congruent.  Therefore [image: image159.png]ALGS

AR



 by AAS.  [image: image160.png]



REF:
010634b

6
ANS:


Because diagonals [image: image161.png]NR



 and [image: image162.png]BO



 bisect each other, [image: image163.png]NY



 and [image: image164.png]BY = OX



.  [image: image165.png]£ BXN



 and [image: image166.png]£ OXR



 are congruent vertical angles.  Therefore [image: image167.png]


 by SAS.  [image: image168.png]



REF:
080731b

7
ANS:


Parallelogram ANDR with [image: image169.png]AW



 and [image: image170.png]DE



 bisecting [image: image171.png]NWD



 and [image: image172.png]REA



 at points W and E (Given).  [image: image173.png]


, [image: image174.png]


 (Opposite sides of a parallelogram are congruent).  [image: image175.png]AE

1
F4F



, [image: image176.png]


, so [image: image177.png]


 (Definition of bisect and division property of equality).  [image: image178.png]AR| DN



 (Opposite sides of a parallelogram are parallel).  AWDE is a parallelogram (Definition of parallelogram).   [image: image179.png]


, [image: image180.png]NI = %DN



, so [image: image181.png]NW



  (Definition of bisect and division property of equality).  [image: image182.png]


 (Opposite sides of a parallelogram are congruent).  [image: image183.png]


 (SSS).
REF:
011635geo

8
ANS:


Quadrilateral ABCD is a parallelogram with diagonals [image: image184.png]AC



 and [image: image185.png]BD



 intersecting at E (Given).  [image: image186.png]


 (Opposite sides of a parallelogram are congruent).  [image: image187.png]ZARD

BB



 (Vertical angles are congruent).  [image: image188.png]BC || DA



 (Definition of parallelogram).  [image: image189.png]ZDBC

‘BDA



 (Alternate interior angles are congruent).  [image: image190.png]MNARD = ANCEB



  (AAS).  180° rotation of [image: image191.png]MAFD



 around point E.
REF:
061533geo

9
ANS:


Quadrilateral ABCD, [image: image192.png]


, [image: image193.png]AB| CD



, diagonal [image: image194.png]AC



 intersects [image: image195.png]s



 at G, and [image: image196.png]DE = BF



 (given);  ABCD is a parallelogram (a quadrilateral with a pair of opposite sides [image: image197.png]


 is a parallelogram);  [image: image198.png]


 (opposite side of a parallelogram are congruent);  [image: image199.png]


  (subtraction postulate);  [image: image200.png]AD| CB



 (opposite side of a parallelogram are parallel);  [image: image201.png]LRAG

RO



 (if parallel sides are cut by a transversal, the alternate interior angles are congruent);  [image: image202.png]ZAGE

G



 (vertical angles);  [image: image203.png]MNARG = ACFG



 (AAS);  [image: image204.png]


 (CPCTC):  G is the midpoint of [image: image205.png]s



 (since G divides [image: image206.png]s



 into two equal parts, G is the midpoint of [image: image207.png]s



).
REF:
062335geo

10
ANS:


Rectangle ABCD with points E and F on side [image: image208.png]AB



, segments [image: image209.png]'R



 and [image: image210.png]DF



 intersect at G, and [image: image211.png]ZADG

‘BCE



 are given. [image: image212.png]


 because opposite sides of a rectangle are congruent.  [image: image213.png]24



 and [image: image214.png]/B



 are right angles and congruent because all angles of a rectangle are right and congruent.  [image: image215.png]MNADF = ABCE



 by ASA.  [image: image216.png]


 per CPCTC.  [image: image217.png]


 under the Reflexive Property.  [image: image218.png]


 using the Subtraction Property of Segments.  [image: image219.png]


 because of the Definition of Segments.
REF:
011338ge

11
ANS:


[image: image220.png]


  Square ABCD; E and F are points on [image: image221.png]BC



 such that [image: image222.png]


; [image: image223.png]AF



 and [image: image224.png]DE



 drawn (Given).  [image: image225.png]


 (All sides of a square are congruent).  [image: image226.png]ZABR = L DCRE



 (All angles of a square are equiangular).  [image: image227.png]


 (Reflexive property).  [image: image228.png]


 (Additive property of line segments).  [image: image229.png]


 (Angle addition).  [image: image230.png]MABF

DCR



 (SAS).  [image: image231.png]


 (CPCTC).
REF:
061538ge

12
ANS:


Parallelogram DEFG, K and H are points on [image: image232.png]DE



 such that [image: image233.png]LDGK = LREFH



 and [image: image234.png]GE



 and [image: image235.png]FH



 are drawn (given).  [image: image236.png]NG = EF



 (opposite sides of a parallelogram are congruent).  [image: image237.png]DG || EF



 (opposite sides of a parallelogram are parallel).  [image: image238.png]LD = LFRH



 (corresponding angles formed by parallel lines and a transversal are congruent).  [image: image239.png]MNEFH



 (ASA).  [image: image240.png]DE = EH



 (CPCTC).  [image: image241.png]E




REF:
081538ge

13
ANS:


Quadrilateral ABCD, [image: image242.png]


, [image: image243.png]AB|CD



, and [image: image244.png]BF



and [image: image245.png]DE



 are perpendicular to diagonal [image: image246.png]AC



 at points F and E (given).  [image: image247.png]ZARD



 and [image: image248.png]L CFEB



 are right angles (perpendicular lines form right angles).  [image: image249.png]ZARD

CFB



 (All right angles are congruent).  ABCD is a parallelogram (A quadrilateral with one pair of sides congruent and parallel is a parallelogram).  [image: image250.png]AD||BC



 (Opposite sides of a parallelogram are parallel).  [image: image251.png]ZDAR

‘BOF



 (Parallel lines cut by a transversal form congruent alternate interior angles).  [image: image252.png]


 (Opposite sides of a parallelogram are congruent).  [image: image253.png]MADE = ACBF



 (AAS).  [image: image254.png]


 (CPCTC).
REF:
011735geo

14
ANS:


Quadrilateral ABCD with diagonal [image: image255.png]AC



, segments GH and EF, [image: image256.png]


, [image: image257.png]


, [image: image258.png]


, and [image: image259.png]


 (given);  [image: image260.png]HF = HF



, [image: image261.png]


 (reflexive property);  [image: image262.png]


, [image: image263.png]


 (segment addition);  [image: image264.png]MABC = ACDA



 (SSS);  [image: image265.png]LRAF = L GCH



 (CPCTC);  [image: image266.png]MAEF

OGH



 (SAS);  [image: image267.png]


 (CPCTC).
REF:
011935geo

15
ANS:


In quadrilateral ABCD, [image: image268.png]


 and [image: image269.png]AB| CD



, segments CE and AF are drawn to diagonal [image: image270.png]BD



 such that [image: image271.png]


 (Given);  [image: image272.png]ZABR = L CDE



 (Parallel lines cut by a transversal form congruent interior angles); [image: image273.png]


 (Reflexive);  [image: image274.png]


 (Addition);  [image: image275.png]MNAFE

CED



 (SAS);  [image: image276.png]


 (CPCTC).
REF:
012434geo

16
ANS:


Because PROE is a rhombus, [image: image277.png]


.  [image: image278.png]LSEP = LVEO



 are congruent vertical angles.  [image: image279.png]LREPR = LROR



 because opposite angles of a rhombus are congruent.  [image: image280.png]L8P = LVOR



 because of the Angle Subtraction Theorem.  [image: image281.png]ASEP

VEQ



 because of ASA.  [image: image282.png]SF = BV



 because of CPCTC.  [image: image283.png]



REF:
010934b

17
ANS:


Quadrilateral ABCD, E and F are points on [image: image284.png]BC



 and [image: image285.png]AD



, respectively, and [image: image286.png]BGD



 and [image: image287.png]EGF



 are drawn such that [image: image288.png]ZABG

DG



, [image: image289.png]


, and [image: image290.png]


 (given);  [image: image291.png]


 (reflexive);  [image: image292.png]AABD = ACDB



 (SAS);  [image: image293.png]


 (CPCTC);  [image: image294.png]


 (segment addition);  [image: image295.png]


 (segment subtraction);  [image: image296.png]ZBGE

DGR



 (vertical angles are congruent);  [image: image297.png]L OBD

‘ADEB



 (CPCTC);  [image: image298.png]AEBBG = AFDG



 (AAS);  [image: image299.png]


 (CPCTC).
REF:
012035geo

18
ANS:


Parallelogram PQRS, [image: image300.png]QTLPS



, [image: image301.png]SULQR



 (given); [image: image302.png]QUR = PTS



 (opposite sides of a parallelogram are parallel; Quadrilateral QUST is a rectangle (quadrilateral with parallel opposite sides and opposite right angles is a rectangle); [image: image303.png]


 (opposite sides of a rectangle are congruent); [image: image304.png]


 (opposite sides of a parallelogram are congruent); [image: image305.png]ZRUS



 and [image: image306.png]L PTO



 are right angles (the supplement of a right angle is a right angle), [image: image307.png]MREU = APOT



 (HL); [image: image308.png]


 (CPCTC)
REF:
062233geo

19
ANS:


Quadrilateral MATH, [image: image309.png]


, [image: image310.png]HT = AM



, [image: image311.png]HE | MEA



, and [image: image312.png]HALAT



 (given); [image: image313.png]L HEA



 and [image: image314.png]L TAH



 are right angles (perpendicular lines form right angles); [image: image315.png]L HEA

TAH



 (all right angles are congruent); MATH is a parallelogram (a quadrilateral with two pairs of congruent opposite sides is a parallelogram); [image: image316.png]MA|| TH



 (opposite sides of a parallelogram are parallel); [image: image317.png]S THA = /BEAH



 (alternate interior angles of parallel lines and a transversal are congruent); [image: image318.png]MNHEA ~ ATAH



 (AA); [image: image319.png]


 (corresponding sides of similar triangles are in proportion); [image: image320.png]TAe Hd = HEe TH



 (product of means equals product of extremes).
REF:
061935geo

20
ANS:


[image: image321.png]


  1) Quadrilateral ABCD, [image: image322.png]AC



 and [image: image323.png]s



 intersect at H, [image: image324.png]EF||AD



, [image: image325.png]EF||BC



, and [image: image326.png]


 (Given);  2) [image: image327.png]S REHA

FHC



 (Vertical angles are congruent);  3) [image: image328.png]AD||BC



 (Transitive property of parallel lines);  4) ABCD is a parallelogram (Quadrilateral with a pair of sides both parallel and congruent);  5) [image: image329.png]AB|CD



 (Opposite sides of a parallelogram);  6) [image: image330.png]ZARH

O



 (Alternate interior angles formed by parallel lines and a transversal);  7) [image: image331.png]MARH ~ ANCOFH



 (AA);  8) [image: image332.png]


 (Corresponding sides of similar triangles are proportional);  8) [image: image333.png]


 (Product of means equals product of extremes).
REF:
082235geo

21
ANS:


Parallelogram ABCD, [image: image334.png]BE | CED



, [image: image335.png]DF 1 BRC



, [image: image336.png]


 (given).  [image: image337.png]L BRC = LDFC



 (perpendicular lines form right angles, which are congruent).  [image: image338.png]LRCD

‘BCE



 (reflexive property).  [image: image339.png]ABEC = ADFC



 (ASA).  [image: image340.png]


 (CPCTC).  ABCD is a rhombus (a parallelogram with consecutive congruent sides is a rhombus).
REF:
081535geo

22
ANS:


Isosceles trapezoid ABCD, [image: image341.png]L DR

' DCR



, [image: image342.png]AE1DE



, and [image: image343.png]BEICE



 (given);  [image: image344.png]


 (congruent legs of isosceles trapezoid);  [image: image345.png]ZDEA



 and [image: image346.png]ZCRB



 are right angles (perpendicular lines form right angles); [image: image347.png]LDEA

BB



 (all right angles are congruent);  [image: image348.png]ZCDA

' DC'B



 (base angles of an isosceles trapezoid are congruent);  [image: image349.png]£CDA- LCDE = £DCB- LDCE
ZEDA = ZECB



 (subtraction postulate);  [image: image350.png]MNADE = ABCE



 (AAS);  [image: image351.png]FA = BB



 (CPCTC);  [image: image352.png]MNARE



  is an isosceles triangle (an isosceles triangle has two congruent sides).
REF:
081735geo

23
ANS:


[image: image353.png]


 (Reflexive Property); [image: image354.png]AABD = ACDB



 (SSS); [image: image355.png]ZBDC

"ABD



 (CPCTC).  [image: image356.png]



REF:
061035ge

24
ANS:


Assume parallelogram JMAP with diagonals intersecting at O.  Opposite sides of a parallelogram are congruent, so [image: image357.png]TM = AP



.  [image: image358.png]£ TOM



 and [image: image359.png]ZAOP



 are congruent vertical angles.  Because JMAP is a parallelogram, [image: image360.png]e || AP



 and since [image: image361.png]TOA



 is a transversal, [image: image362.png]ZETO



 and [image: image363.png]L PAC



 are alternate interior angles and congruent.  Therefore [image: image364.png]APAC



 by AAS.  Corresponding parts of congruent triangles are congruent.  Therefore [image: image365.png]JO = AQ



 and [image: image366.png]MO = PO



 and the diagonals of a parallelogram bisect each other.  [image: image367.png]



REF:
010233b

25
ANS:


[image: image368.png]


, because opposite sides of a rectangle are congruent.  [image: image369.png]AM = DM



, because of the definition of midpoint.  [image: image370.png]24



 and [image: image371.png]2D



 are right angles because a rectangle has four right angles.  [image: image372.png]


, because all right angles are congruent.  [image: image373.png]MNABM = ADCM



, because of SAS.  [image: image374.png]BAM = CM



 because of CPCTC.  [image: image375.png]



REF:
080834b
