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Name: __________________________________



1
Quadrilateral ABCD is graphed on the set of axes below.

[image: image1.png]



Which quadrilateral best classifies ABCD?

	1)
	trapezoid

	2)
	rectangle

	3)
	rhombus

	4)
	square



2
Square LMNO is shown in the diagram below.

[image: image2.png]>

>x




What are the coordinates of the midpoint of diagonal [image: image3.png]


?

	1)
	[image: image4.png]




	2)
	[image: image5.png]




	3)
	[image: image6.png]




	4)
	[image: image7.png]






3
In the diagram below, quadrilateral ABCD has vertices [image: image8.png]A=51)



, [image: image9.png]


, [image: image10.png]


, and [image: image11.png]


.

[image: image12.png]



What are the coordinates of the midpoint of diagonal [image: image13.png]AC



?

	1)
	[image: image14.png]




	2)
	[image: image15.png]




	3)
	[image: image16.png]




	4)
	[image: image17.png]






4
In the diagram below, parallelogram ABCD has vertices [image: image18.png]


, [image: image19.png]


, [image: image20.png]


, and [image: image21.png]


. Diagonals [image: image22.png]AC



 and [image: image23.png]BD



 intersect at E.

[image: image24.png](Not drawn to scale)




What are the coordinates of point E?

	1)
	[image: image25.png]




	2)
	[image: image26.png]




	3)
	[image: image27.png]




	4)
	[image: image28.png]






5
The coordinates of the vertices of parallelogram ABCD are [image: image29.png]A(-3,2)



, [image: image30.png]


, [image: image31.png]


, and [image: image32.png]


.  The slopes of which line segments could be calculated to show that ABCD is a rectangle?

	1)
	[image: image33.png]AB



 and [image: image34.png]Do





	2)
	[image: image35.png]AB



 and [image: image36.png]BC





	3)
	[image: image37.png]AD



 and [image: image38.png]BC





	4)
	[image: image39.png]AC



 and [image: image40.png]BD







6
Parallelogram ABCD has coordinates [image: image41.png]


, [image: image42.png]


, [image: image43.png]


, and [image: image44.png]D(=2,1)



.  What are the coordinates of E, the intersection of diagonals [image: image45.png]AC



 and [image: image46.png]BD



?

	1)
	[image: image47.png]




	2)
	[image: image48.png]




	3)
	[image: image49.png]




	4)
	[image: image50.png]






7
The coordinates of quadrilateral ABCD are [image: image51.png]


, [image: image52.png]


, [image: image53.png]C(11,13)



, and [image: image54.png]


.  Using coordinate geometry, prove that quadrilateral ABCD is a rhombus.  [The use of the grid is optional.]

[image: image55.png]




8
Given: [image: image56.png]A(1,6), B(7,9), C(13,6), and D(3,1)




Prove: ABCD is a trapezoid. [The use of the accompanying grid is optional.]

[image: image57.png]




9
Ashanti is surveying for a new parking lot shaped like a parallelogram.  She knows that three of the vertices of parallelogram ABCD are [image: image58.png]


, [image: image59.png]


, and [image: image60.png]


.  Find the coordinates of point D and sketch parallelogram ABCD on the accompanying set of axes.  Justify mathematically that the figure you have drawn is a parallelogram.

[image: image61.png]




10
Quadrilateral ABCD has vertices [image: image62.png]


, [image: image63.png]B(7,10)



, [image: image64.png]


, and [image: image65.png]


.  Prove that ABCD is a parallelogram but not a rhombus.  [The use of the grid is optional.]

[image: image66.png]




11
Given: [image: image67.png]A-2,2)



, [image: image68.png]


, [image: image69.png]


, [image: image70.png]



Prove: ABCD is a parallelogram but not a rectangle.  [The use of the grid is optional.]

[image: image71.png]




12
Quadrilateral MATH has coordinates [image: image72.png]


, [image: image73.png]A(=2,5)



, [image: image74.png]


, and [image: image75.png]


.  Prove that quadrilateral MATH is a rhombus and prove that it is not a square.  [The use of the grid is optional.]

[image: image76.png]




13
Jim is experimenting with a new drawing program on his computer.  He created quadrilateral TEAM with coordinates [image: image77.png]T(-2,3)



, [image: image78.png]


, [image: image79.png]


, and [image: image80.png]


.  Jim believes that he has created a rhombus but not a square.  Prove that Jim is correct.  [The use of the grid is optional.]

[image: image81.png]




14
The vertices of quadrilateral JKLM have coordinates [image: image82.png]J=3,1)



, [image: image83.png]


, [image: image84.png]


, and [image: image85.png]


.  Prove that JKLM is a parallelogram.  Prove that JKLM is not a rhombus.  [The use of the set of axes below is optional.]

[image: image86.png]=





15
Quadrilateral KATE has vertices [image: image87.png]


 [image: image88.png]


, [image: image89.png]


, and [image: image90.png]


.

a Prove that KATE is a trapezoid.  [The use of the grid is optional.]

b Prove that KATE is not an isosceles trapezoid.

[image: image91.png]




16
The coordinates of quadrilateral JKLM are [image: image92.png]


, [image: image93.png]K(13.4)



, [image: image94.png]


, and [image: image95.png]


.  Prove that quadrilateral JKLM is a trapezoid but not an isosceles trapezoid.  [The use of the grid is optional.]

[image: image96.png]




17
Given:
[image: image97.png]T-1,1)



, [image: image98.png]


, [image: image99.png]


, and [image: image100.png]



Prove:
TRAP is a trapezoid.


TRAP is not an isosceles trapezoid.

[The use of the grid is optional.]

[image: image101.png]




18
Given:  Quadrilateral ABCD has vertices [image: image102.png]A(=5,6)



, [image: image103.png]


, [image: image104.png]


, and [image: image105.png]


.

Prove:  Quadrilateral ABCD is a parallelogram but is neither a rhombus nor a rectangle.  [The use of the grid below is optional.]

[image: image106.png]




19
Quadrilateral ABCD with vertices [image: image107.png]A-7.4)



, [image: image108.png]B(-3,6)



,[image: image109.png]


, and [image: image110.png]


 is graphed on the set of axes below.  Quadrilateral MNPQ is formed by joining M, N, P, and Q, the midpoints of [image: image111.png]AB



, [image: image112.png]BC



, [image: image113.png]oD



, and [image: image114.png]AD



, respectively.  Prove that quadrilateral MNPQ is a parallelogram.  Prove that quadrilateral MNPQ is not a rhombus.

[image: image115.png]




20
Given:
[image: image116.png]MABC



 with vertices [image: image117.png]


, [image: image118.png]


, and [image: image119.png]


.  [image: image120.png]AB



 has midpoint D, [image: image121.png]BC



 has midpoint E, and [image: image122.png]AC



 has midpoint F.
Prove:
ADEF is a parallelogram


ADEF is not a rhombus

[The use of the grid is optional.]

[image: image123.png]




21
In the accompanying diagram of ABCD, where [image: image124.png]


, prove ABCD is an isosceles trapezoid.

[image: image125.png]Dcbe) Cbo)

Aa0) B@0)






22
The coordinates of quadrilateral PRAT are [image: image126.png]


, [image: image127.png]Rla,b+73)



, [image: image128.png]Ala+3,b+4)



, and  [image: image129.png]Tla+6,b+2)



.  Prove that [image: image130.png]


 is parallel to [image: image131.png]PT



.

23
The coordinates of two vertices of square ABCD are [image: image132.png]


 and [image: image133.png]


.  Determine the slope of side [image: image134.png]BC



.

24
Rectangle KLMN has vertices [image: image135.png]


, [image: image136.png]


, [image: image137.png]


, and [image: image138.png]


.  Determine and state the coordinates of the point of intersection of the diagonals.


1
ANS:
3

Both pairs of opposite sides are parallel, so not a trapezoid.  None of the angles are right angles, so not a rectangle or square.  All sides are congruent, so a rhombus.
REF:
081411ge

2
ANS:
4

[image: image139.png]


.  [image: image140.png]


.
REF:
060919ge

3
ANS:
1

[image: image141.png]


.  [image: image142.png]


.
REF:
061402ge

4
ANS:
3

[image: image143.png]


  [image: image144.png]


.
REF:
081407ge

5
ANS:
2

Adjacent sides of a rectangle are perpendicular and have opposite and reciprocal slopes.
REF:
061028ge

6
ANS:
1

The diagonals of a parallelogram intersect at their midpoints.  [image: image145.png]



REF:
061209ge

7
ANS:


[image: image146.png]


.  To prove that ABCD is a rhombus, show that all sides are congruent using the distance formula: [image: image147.png]


.
REF:
060327b

8
ANS:


[image: image148.png]


.  To prove that ABCD is a trapezoid, show that one pair of opposite sides of the figure is parallel by showing they have the same slope and that the other pair of opposite sides is not parallel by showing they do not have the same slope:  [image: image149.png]


  [image: image150.png]



REF:
080134b

9
ANS:


[image: image151.png]


  Both pairs of opposite sides of a parallelogram are parallel.  Parallel lines have the same slope.  The slope of side [image: image152.png]BC



 is 3.  For side [image: image153.png]AD



 to have a slope of 3, the coordinates of point D must be [image: image154.png]


.  [image: image155.png]


  [image: image156.png]



REF:
080032a

10
ANS:


[image: image157.png]


,  [image: image158.png]


,  [image: image159.png]


,  [image: image160.png]


  (Definition of slope).  [image: image161.png]AB|CD



, [image: image162.png]AD||BC



 (Parallel lines have equal slope).  Quadrilateral ABCD is a parallelogram (Definition of parallelogram).  [image: image163.png]-2 G-3) = a0




, [image: image164.png]Ja-2r o= - 7




 (Definition of distance).  [image: image165.png]AD



 is not congruent to [image: image166.png]AB



 (Congruent lines have equal distance).  ABCD is not a rhombus (A rhombus has four equal sides).
REF:
061031b

11
ANS:


To prove that ABCD is a parallelogram, show that both pairs of opposite sides of the parallelogram are parallel by showing the opposite sides have the same slope: [image: image167.png]


  [image: image168.png]



A rectangle has four right angles.  If ABCD is a rectangle, then [image: image169.png]AB1 BC



, [image: image170.png]BC 1 CD



, [image: image171.png]CD1 AD



, and [image: image172.png]AD1 AB



.  Lines that are perpendicular have slopes that are the opposite and reciprocal of each other.  Because [image: image173.png]


 and [image: image174.png]


 are not opposite reciprocals, the consecutive sides of ABCD are not perpendicular, and ABCD is not a rectangle. [image: image175.png]



REF:
060633b

12
ANS:


[image: image176.png]


  The length of each side of quadrilateral is 5.  Since each side is congruent, quadrilateral MATH is a rhombus.  The slope of [image: image177.png]NH



 is 0 and the slope of [image: image178.png]HT



 is [image: image179.png]


.  Since the slopes are not negative reciprocals, the sides are not perpendicular and do not form rights angles.  Since adjacent sides are not perpendicular, quadrilateral MATH is not a square.
REF:
011138ge

13
ANS:


[image: image180.png]


.  To prove that TEAM is a rhombus, show that all sides are congruent using the distance formula:  [image: image181.png]


.  A square has four right angles.  If TEAM is a square, then [image: image182.png]ET | AR



, [image: image183.png]AR 1AM



, [image: image184.png]AM | AT



 and [image: image185.png]MT 1 ET



.  Lines that are perpendicular have slopes that are opposite reciprocals of each other.  The slopes of sides of TEAM are:   [image: image186.png]


 [image: image187.png]


  Because [image: image188.png]RN



 and [image: image189.png]| RNy



 are not opposite reciprocals, consecutive sides of TEAM are not perpendicular, and TEAM is not a square.
REF:
010533b

14
ANS:


[image: image190.png]


  Since both opposite sides have equal slopes and are parallel, JKLM is a parallelogram.  [image: image191.png]L = (3= 37+ (1-4)? = 45
ML= A=+ (C2-4) = 57



.  [image: image192.png]T



 is not congruent to [image: image193.png]Y7



, so JKLM is not a rhombus since not all sides are congruent.
REF:
061438ge

15
ANS:


[image: image194.png]


.  To prove that KATE is a trapezoid, show that one pair of opposite sides of the figure is parallel by showing they have the same slope and that the other pair of opposite sides is not parallel by showing they do not have the same slope: [image: image195.png]


 [image: image196.png]|
H





To prove that a trapezoid is not an isosceles trapezoid, show that the opposite sides that are not parallel are also not congruent using the distance formula:  [image: image197.png]= U= e 5- (1) = 6
Ja-mrea-3t =5





REF:
010333b

16
ANS:


[image: image198.png]


.  To prove that JKLM is a trapezoid, show that one pair of opposite sides of the figure is parallel by showing they have the same slope and that the other pair of opposite sides is not parallel by showing they do not have the same slope: [image: image199.png]


 [image: image200.png]


 

To prove that a trapezoid is not an isosceles trapezoid, show that the opposite sides that are not parallel are also not congruent using the distance formula: [image: image201.png]-2+ (247 = 35
Jua-6r@-g? - o5





REF:
080434b

17
ANS:


[image: image202.png]=




.  To prove that TRAP is a trapezoid, show that one pair of opposite sides of the figure is parallel by showing they have the same slope and that the other pair of opposite sides is not parallel by showing they do not have the same slope: [image: image203.png]


 [image: image204.png]


 

To prove that a trapezoid is not an isosceles trapezoid, show that the opposite sides that are not parallel are also not congruent using the distance formula: [image: image205.png]= AEL-C - )=
o= -2 = =245





REF:
080933b

18
ANS:


[image: image206.png]


 [image: image207.png]AB|CD



 and [image: image208.png]AD||CB



 because their slopes are equal.  ABCD is a parallelogram because opposite side are parallel.  [image: image209.png]AB = BC'



  ABCD is not a rhombus because all sides are not equal.  [image: image210.png]AB~ 1 BC



 because their slopes are not opposite reciprocals.  ABCD is not a rectangle because [image: image211.png]ZABC



 is not a right angle.
REF:
081038ge

19
ANS:


[image: image212.png]


.  [image: image213.png]


.  Since both opposite sides have equal slopes and are parallel, MNPQ is a parallelogram.  [image: image214.png]M = A(5- 0+ (5-3)" = 29
NA= AJ(0-2)+ (3--4) = /53



.  [image: image215.png]


 is not congruent to [image: image216.png]NP



, so MNPQ is not a rhombus since not all sides are congruent.  [image: image217.png]



REF:
081338ge

20
ANS:


[image: image218.png]


  [image: image219.png]


  [image: image220.png]


.  To prove that ADEF is a parallelogram, show that both pairs of opposite sides of the parallelogram are parallel by showing the opposite sides have the same slope: [image: image221.png]


  [image: image222.png]AF||DE



 because all horizontal lines have the same slope.  ADEF is not a rhombus because not all sides are congruent.  [image: image223.png]WJ5teat 241




  [image: image224.png]



REF:
081138ge

21
ANS:


To prove that ABCD is a trapezoid, show that one pair of opposite sides of the figure is parallel by showing they have the same slope and that the other pair of opposite sides is not parallel by showing they do not have the same slope: [image: image225.png]


  [image: image226.png]


 If [image: image227.png]AD



 and [image: image228.png]BC



 are parallel, then: [image: image229.png]@
c(b-a)= c(-b+a)
b-a=-bra

2a=2%




  But the facts of the problem indicate [image: image230.png]


, so [image: image231.png]AD



 and [image: image232.png]BC



 are not parallel.

To prove that a trapezoid is an isosceles trapezoid, show that the opposite sides that are not parallel are congruent using the distance formula: [image: image233.png]= -+ e-0?
=B -2abedt vt
Aat b - 2ab st




 [image: image234.png]5= A b= ) + -0
=Aa* - 2ab b+ c?
Aat v b - 2ab st




REF:
080534b

22
ANS:


[image: image235.png]G+)-@+4) _-1_1
"ET T g+ 3)
-2 21
a-(a+6 6 3




.  Because [image: image236.png]


 and [image: image237.png]PT



 have equal slopes, they are parallel.
REF:
060824b

23
ANS:


[image: image238.png]12



.  [image: image239.png]



REF:
061334ge

24
ANS:


[image: image240.png]



REF:
081534ge
