Geometry

Quadrilaterals and Polygons Exam
MC = 2 points

Essay = 3 points

Total = 100 points
Objective 1: Identify regular and irregular polygons

Display 1

1) Which of following is NOT a regular polygon?

@ A regular polygon is equilateral and equiangular. 

a. 

[image: image1.emf] <alt tag = image of a six-sided polygon where all six sides have single hash marks in them and all six corners have arcs in them>
*b. 

[image: image2.emf] <alt tag = three-sided polygon where two of the three sides have single hash marks in them and the corner formed by those two sides has a box>
c. 

[image: image3.emf] <alt tag = image of a four-sided polygon where all four sides have single hash marks in them and all four corners have boxes in them>
d. 

[image: image4.emf] <alt tag = image of a five-sided polygon where all five sides have single hash marks in them and all five corners have arcs in them>
2) The polygon is regular. 
[image: image5.emf] <alt tag = image of a six-sided polygon where all six sides have single hash marks in them and four of the six corners have arcs in them>
@ A regular polygon is equilateral and equiangular.

a. True

*b. False

3) If the sides of a polygon measure 8, 8, 8, 8, 8 and the each angle measures 108o, then the polygon is an obtuse polygon. 

@ If the sides of a polygon measure 8, 8, 8, 8, 8 and the each angle measures 108o, then the polygon is an regular polygon.

a. True

*b. False

Objective 2: Categorize a polygon by the number of sides

Display 1

4) Name the polygon by its number of sides. 

[image: image6.emf] <alt tag = image of a nine-sided polygon>
@ A nine sided polygon is called a nonagon.

a. octagon

*b. nonagon

c. decagon

d. dodecagon.

5) What is the name of a 12 sided polygon?

@ A twelve sided polygon is called a dodecagon.
a. heptagon

b. octagon

*c. dodecagon

d. decagon

6) Name the polygon by its number of sides. 

[image: image7.emf] <alt tag = image of a seven-sided polygon>
@ A seven sided polygon is called a heptagon.

a. decagon

b. hexagon

c. pentagon

*d. heptagon

Objective 3: Identify convex and concave polygons

Display 1

7) The polygon is convex.

[image: image8.emf] <alt tag = image of a seven-sided polygon where three interior angles are acute, two angles are obtuse, and two angles are greater than 180 degrees>
@ If a polygon does not have any vertices ‘inside’ the polygon, which means that all interior angles are less than 180°, the polygon is called convex.

a. True

*b. False

8) The polygon is convex. 

[image: image9.emf] <alt tag = image of a five-sided polygon  where all interior angles are less than 180 degrees>
@ If a polygon does not have any vertices ‘inside’ the polygon, which means that all interior angles are less than 180°, the polygon is called convex.

*a. True

b. False

9) Which of following polygons is concave?

@ If a polygon does not have any vertices ‘inside’ the polygon, which means that all interior angles are less than 180°, the polygon is called convex

a. 
[image: image10.emf] <alt tag = image of a three-sided polygon>
b. 

[image: image11.emf] <alt tag = image of a five-sided polygon where all five interior angels are less than 180 degrees>
c. 

[image: image12.emf] <alt tag = image of a six-sided polygon where all interior angles where all six interior angles are less than 180 degrees>
*d. 

[image: image13.emf] <alt tag = image of a five-sided polygon where four of the interior angles are less than 180 degrees and one interior angle is greater than 180 degrees>
Objective 4: Find the sum of the interior angles of a polygon

Display 2

Type: E

10) Find the sum of the measures of the interior angles of a convex hexagon.

@ (6-2)180 = 720o
*a. 720o
Type: E

11) Find the sum of the measures of the interior angles of a convex 30-gon.

@ (30-2)180 = 5040o
*a. 5040o
Type: E

12) Find the sum of the measures of the interior angles of the polygon below. 

[image: image14.emf] <alt tag = image of a five-sided polygon>
@ (5-2)180 = 540o
Type: E

13) If the sum of the measures of the interior angles of a convex polygon is 2160o, how many sides does the polygon have?

@ (n – 2)180 = 2160

180n – 360 = 2160

180n = 2520

n = 14

*a. 14

Type: E

14) If the sum of the measures of the interior angles of a convex polygon is 2880o, how many sides does the polygon have?

@ (n – 2)180 = 2880

180n – 360 = 2880

180n = 3240

n = 18

*a. 18

Type: E

15) Find the sum of the measures of the interior angles of the polygon below. 

[image: image15.emf] <alt tag = image of a ten-sided polygon>
@ (10-2)180 = 1440o
*a. 1440o
Objective 5: Find the measure of an interior angle of a polygon

Display 3

Type: E

16) Find the measure of each interior angle of a regular dodecagon. 

@ Sum of Interior Angles: (12 – 2)180 = 1800o
Measure of an interior angle: 
[image: image16.wmf]°

=

150

12

1800

 <alt tag = the fraction 1800 over 12 equals 150 degrees>
*a. 150o
Type: E

17) A school is designed so that 5 hallways meet at the library in the shape of a regular pentagon. Find the measure of one of the interior angles of the pentagon.

@ Sum of Interior Angles: (5 – 2)180 = 540o
Measure of an interior angle: 
[image: image17.wmf]°
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5

540

 <alt tag = the fraction 540 over 5 equals 108 degrees>
*a. 108o
Type: E

18) What the measure of each interior angle of a regular octagon?

@ Sum of Interior Angles: (8 – 2)180 = 1080o
Measure of an interior angle: 
*a. 135o
Type: E

19) Find value of y.
[image: image18.emf]85

53

y

120

 <alt tag = image of a four-sided polygon whose four interior angles are labeled 85 degrees, 120 degrees, y, and 53 degrees>
@ (4-2)180 = 360o
360 = y + 120 + 85 + 53

360 = y + 258

102o = y

“a. 102o
Type: E

20) Exactly four angles of a hexagon are congruent. The other two angles are complementary. What is the measure of one of the four congruent angles? 

@ (6-2)180 = 720o
720 = 4x + 90

630 = 4x

157.5o = x

*a. 157.5o
Type: E

21) Find the value of n.
[image: image19.emf]n + 6

n

140

151

62

135

 <alt tag = image of a six-sided polygon whose six interior angles are labeled 135 degrees, n plus 6, n, 140 degrees, 151 degrees, and 62 degrees>
@ (6-2)180 = 720o
720 = 135 + 62 + 151+ 140 + n + n + 6 

720 = 494 + 2n

226 = 2n

113 = n

*a. 113

Type: E

22) Find the measure of angle E.
[image: image20.emf]7x + 6
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 <alt tag = image of a nine-sided polygon whose nine interior angles are labeled 5 x, 6 x minus 1, 7 x plus 6, 5 x plus 5, 6 x plus 4, 7 x plus 9, 7 x minus 35, 8 x minus 15, and 4 x plus 12>
@ (9-2)180 = 1260o
1260 = 7x + 6 + 5x + 5 + 6x + 14 + 7x + 9 + 7x – 35 + 8x – 15 + 4x + 12 + 5x + 6x – 1

1260 = 55x – 5
1265 = 55x

23 = x

Angle E = 7(23) + 9 = 170o
*a. 170o
Type: E

23) The measure of an interior angle of a regular polygon is 165.6o. How many sides make up the regular polygon? 

@165.6n = (n – 2) 180

165.6n = 180n – 360

-14.4n = -360

n = 25

*a. 25

Type: E

24) 6 angles of a heptagon measure 115o, 98o, 124o, 138o, 142o, 159o, find the measure of the sixth angle. 

@ (7-2)180 = 900o
900 = 115 + 98 + 124 + 138 + 142 + 159 + x

900 = 776 + x

124o = x

*a. 124o 

Objective 6: Polygon Exterior Angle Theorem

Display 2

Type: E

25) Find the measure of each exterior angle of a regular decagon. 

@ 
[image: image21.wmf]°
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  <alt tag = the fraction 360 over 10 equals 36 degrees>
*a. 36o
Type: E

26) Find the measure of each exterior angle of a regular 18-gon.

@ 
[image: image22.wmf]°
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 <alt tag = the fraction 360 over 18 equals 20 degrees>
*a. 20o
Type: E

27) If the measure of each exterior angle of a regular polygon is 18o, determine how many sides the polygon has. 

@ 360 = 18x

20 = x

*a. 20

Type: E

28) Find the measure of each exterior angle of a regular polygon is 9o, determine how many sides the polygon has. 

@ 360 = 9x

40 = x

*a. 40

Type: E

29) Find the value of z.

[image: image23.emf]z + 10

z - 13

z

 <alt tag = image of a three-sided polygon formed by three rays so as to identify the three exterior angles of that triangle as z minus 13, z, and z plus 10>
@ 360 = z – 13 + z + z + 10

360 = 3z – 3

363 = 3z

121 = z

*a. 121

Type: E

30) Find the value of x.

[image: image24.emf]41

98

x
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76

 <alt tag = image of a five-sided polygon formed five rays so as to identify the five exterior angles of that triangle as 76 degrees, 86 degrees, x, 98 degrees, and 41 degrees>
@ 360 = 86 + 76 + 41 + 98 + x

360 = 301 + x
59 = x

*a. 59
Objective 7: Define and identify the properties of parallelograms.

Display 3

31) If a quadrilateral is a parallelogram, then its opposite sides are _____.

@Opposite sides of a parallelogram are parallel and congruent. 

a. perpendicular

b. adjacent

*c. congruent

d. none of these

32) MNOP is a parallelogram. If segment PN = 8 and segment AO = 5 find AM


[image: image25.png]%



 <alt tag = image of parallelogram MNOP with diagonals MO and NP intersecting at point A>
@ The diagonals of a parallelogram bisect each other. 

a. 16

b. 8

c. 5

*d. 10

33) DEFG is a parallelogram. Segment DH = y + 4, segment HF = 3x – 1, segment HE = 3x + 2 and segment GE = 28. Find the values of x and y. 
[image: image26.png]


  <alt tag = image of parallelogram DEFG with diagonals DF and EG intersecting at point H>
@ 14 = 3x + 2

12 = 3x

x = 4

y + 4 = 3x – 1

y + 4 = 3(4) – 1

y + 4 = 11

y = 7

*a. x = 4; y = 7

b. x = 
[image: image27.wmf]3

2
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; y = 21

c. x = 4; y = 11

d. x = 5; y = 12

34) Find the value of x in the parallelogram below.
[image: image28.emf]x

53

 <alt tag = image of a parallelogram with adjacent corners labeled 53 degrees and x degrees>
@ 180 = 53 + x

127o = x

a. 102.3o
*b. 127o
c. 53o
d. 106o
35) Find the value of x in the parallelogram.

[image: image29.emf]5x + 6

7x - 2


 <alt tag = image of a parallelogram with single arrowheads through on set of opposite sides, which are also labeled 7 x minus 2 and 5 x plus 6, and double arrowheads through the other set of opposite sides>
@ 7x – 2 = 5x + 6

2x = 8

x = 4

a. 12
b.2

*c. 4

d. 26

36) ABCD is a parallelogram. Find the value of x and y. 

[image: image30.emf]10
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 <alt tag = image of parallelogram ABCD with side AB labeled as x plus 4 y, side AD as 2 x plus y, side BC as 10, and side DC as 19>
@ 2x + y = 10

x + 4y = 19: x = 19 – 4y

Solve the system by substitution.

2(19 – 4y) + y = 10

38 – 8y + y = 10

-7y = -28

y = 4

x = 19 – 4(4) = 3

x = 3 and y = 4

a. x = 35; y = -4

b. x = 10; y = 19
c. x = 4; y = 2
*d. x = 3; y = 4 

37) Find the value of x and y in the parallelogram below.
[image: image31.emf]3x
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 <alt tag = image of parallelogram WYZX with angle W labeled as 3 y degrees, angle X as y degrees, and angle Z as 3 x degrees>
@ 3y + y = 180

4y = 180 

y = 45

3(45) = 3x

135 = 3x

45 = x

a. x = 60 ; y = 60

*b. x = 45; y = 45

c. x = 45; y = 135

d. x = 135; y = 45

38) ABCD is a parallelogram. Segment AC = 4x + 10

[image: image32.emf]E
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 <alt tag = image of parallelogram ABCD with diagonal AC and BD intersecting at point E; line segment AE is labeled as 3 x plus y and line segment EC as 2 x plus y>
@ 3x + y = 2x + y

x + y = y

x = 0

AC = 4(0) + 10 = 10

3x + y = 5

3(0) + y = 5

y = 5

a. x = 1; y = 14
b. x = 1; y = 7

*c. x = 0; y = 5

d. x = 0; y = 10
39) In the parallelogram below find the value of a, b and c. 
[image: image33.emf]c b a 6243

 <alt tag = image of a parallelogram with one diagonal; on one end of the parallelogram the diagonal and its sides form two angles, one labeled 62 degrees and the other 43 degress; on the opposite end of the parallelogram the two angles are labeled b and c; the diagonal and the left half of the parallelogram make a triangle whose interior angles are labeled a, b, and 62 degrees>
@ c = 62o because of alternate interior angles. 
b = 43o because of alternate interior angles. 
a = 180 – 62 – 43 = 75o
a. a = 75o, b = 62o, c = 43o
b. a = 43o, b = 43o, c = 75o
c. a = 62o, b = 56o, c = 62o
*d. a = 75o, b = 43o, c = 62o
Objective 8: Prove a quadrilateral is a parallelogram.

Display 2
40) Which statement is true?
@ A rectangle is a special parallelogram. 

a. All parallelogram are rectangles.

b. All parallelograms are squares

*c. All rectangles are parallelograms

d. All rectangles are squares. 

41) Which statement can you use to conclude that quadrilateral XYZW is a parallelogram?
[image: image34.png]



 <alt tag = image of quadrilateral XYZW with diagonals XZ and YW intersecting at point N>
@ Opposite sides of a parallelogram are congruent. 

a. 
[image: image35.wmf]ZW

YZ

@

< alt tag = line segment YZ is congruent to line segment ZW\>  and 
[image: image36.wmf]XY

WZ

@

 < alt tag = line segment WZ is congruent to line segment XY>
*b. 
[image: image37.wmf]XW

YZ

@

< alt tag = line segment YZ is congruent to line segment XW> and 
[image: image38.wmf]XY

WZ

@

 < alt tag = line segment WZ is congruent to line segment XY>
c. 
[image: image39.wmf]NW

ZN

@

 < alt tag = line segment ZN is congruent to line segment NW> and 
[image: image40.wmf]NY

XN

@

 < alt tag = line segment XN is congruent to line segment NY>
d. 
[image: image41.wmf]XW

YZ

@

< alt tag = line segment YZ is congruent to line segment XW>  and 
[image: image42.wmf]ZY

WZ

@

 < alt tag = line segment WZ is congruent to line segment ZY>
42) Determine whether the quadrilateral is a parallelogram. Explain. 


[image: image43.wmf]NZ

XN

@

 <alt tag = line segment XN is congruent to line segment NZ> and 
[image: image44.wmf]NW

NY

@

 <alt tag = line segment NY is congruent to line segment NW>

[image: image45.png]



 <alt tag = image of quadrilateral XYZW with diagonals XZ and YW intersecting at point N>
@ If the diagonals of a quadrilateral bisect each other, then the quadrilateral is a parallelogram. 
a. Yes; if two opposite sides are congruent, then the quadrilateral is a parallelogram.

b. No; if the diagonals of a quadrilateral bisect each other, this is not enough to prove that the quadrilateral is a parallelogram. 

c. No; if two opposite sides are congruent, this is not enough to prove that the quadrilateral is a parallelogram. 

*d. Yes; if the diagonals of a quadrilateral bisect each other, then the quadrilateral is a parallelogram. 

43) The quadrilateral is a parallelogram. 

[image: image46.emf] <alt tag = image of a parallelogram with one pair of opposite side have a single hash marks through them and the other pair has double hash marks through them>
@ If both pairs of opposite sides of a quadrilateral are congruent, then the quadrilateral is a parallelogram. 

*a. True

b. False

44) The quadrilateral is a parallelogram. 

[image: image47.emf]  <alt tag = image of a parallelogram with one diagonal; on one side of the parallelogram, the diagonal and the sides of the parallelogram creates two angles, the top angle designated with two arcs and the bottom angle with one arc; on the other end ot the parallelogram the diagonal and the sides of the parallelogram create two angles, the top angle designated with one arc and the bottom angle with two arcs>
@ If both pairs of opposite angles of a quadrilateral are congruent, then the quadrilateral is a parallelogram. 

a. True

*b. False

45) The quadrilateral is a parallelogram. 
[image: image48.emf] <alt tag = image of a parallelogram with one diagonal; one set of opposite sides have a single arrowhead in them and the other set of parallel sides had a single hash mark through them>
@ If one pair of opposite sides of a quadrilateral is both congruent and parallel, then the quadrilateral is a parallelogram

*a. True

*b. False
Objective 8: Prove a quadrilateral is a parallelogram.

Display 1

Type E
46) Complete a 2 column proof.

Given: 
[image: image49.wmf]LMN

JKN

Ð

@

Ð

 <alt tag = angle JKN is congruent to angle LMN> and 
[image: image50.wmf]JMN

LKN

Ð

@

Ð

 <alt tag = angle LKN is congruent to angle JMN>. Prove: JKLM is a parallelogram.
[image: image51.emf]M
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 <alt tag = quadrilateral JKLM with diagonals JL and KM intersecting at point N>
@ Opposite sides of a parallelogram are congruent. 

*a.

	Statement
	Reason

	1. 
[image: image52.wmf]LMN

JKN

Ð

@

Ð

 <alt tag = angle JKN is congruent to angle LMN>
	1. Given

	2. 
[image: image53.wmf]JMN

LKN

Ð

@

Ð

 <alt tag = angle LKN is congruent to angle JMN>
	2. Given

	3. 
[image: image54.wmf]MK

MK

@

 <alt tag = line segment MK is congruent to line segment MK>
	3. Reflexive

	4. 
[image: image55.wmf]LMK

JKM

D

@

D

 <alt tag = triangle JKM is congruent to triangle LMK>
	4. ASA

	5. 
[image: image56.wmf]ML

JK

@

 <alt tag = line segment JK is congruent to line segment ML>
	5. CPCTC

	6. 
[image: image57.wmf]LK

MJ

@

 <alt tag = line segment MJ is congruent to line segment LK>
	6. CPCTC

	7. JKLM is a parallelogram
	7. Opposite sides of a parallelogram are congruent


Type E

47) Complete a 2 column proof.
Given: 
[image: image58.wmf]RTW
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D

 <alt tag = triangle TRS is congruent to triangle RTW>. Prove: RSTW is a parallelogram

[image: image59.emf]W
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@ Opposite sides of a parallelogram are congruent.

*a. 

	Statement
	Reason

	1. 
[image: image60.wmf]RTW
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D

 <alt tag = triangle TRS is congruent to triangle RTW>
	1. Given

	2. 
[image: image61.wmf]RW

ST

@

 <alt tag = line segment ST is congruent to line segment RW>
	2. CPCTC

	3. 
[image: image62.wmf]TW

SR

@

 <alt tag = line segment SR is congruent to line segment TW>
	3. CPCTC

	4. RSTW is a parallelogram
	4. Opposite sides of a parallelogram are congruent. 


Type E

48) Complete a 2 column proof.
Given: 
[image: image63.wmf]KLM

MJK
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D

 <alt tag = triangle MJK is congruent to triangle KLM>. Prove: MJKL is a parallelogram.
[image: image64.emf]M
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 <alt tag = image of parallelogram JKLM with diagonal KM>
@ Opposite sides of a parallelogram are congruent. 

*a.

	Statement
	Reason

	1. 
[image: image65.wmf]KLM

MJK

D

@

D

 <alt tag = triangle MJK is congruent to triangle KLM>
	1. Given

	2. 
[image: image66.wmf]KL

MJ

@

 <alt tag = line segment MJ is congruent to line segment KL>
	2. CPCTC

	3. 
[image: image67.wmf]JK

LM

@

 <alt tag = line segment LM is congruent to line segment JK>
	3. CPCTC

	4. MJKL is a parallelogram
	4. Opposite sides of a parallelogram are congruent. 


Objective 9: Find perimeter and area of a parallelogram

Display 3

Type E

49) Find the area of the parallelogram.

[image: image68.emf]27 in

41 in

22 in

 <alt tag = image of a parallelogram with a pair of adjacents sides forming an obtuse angle, one labeled 27 in and the other labeled 41 in; a broken line is extended from the intersection of these two sides to the side opposite the 41 in side and a box is present at the point of contact; the broken line is labeled 22 in>
@ 22(41) = 902 in2
*a. 902 in2
Type E

50) Find the area of the parallelogram.

[image: image69.emf]12 cm

15 cm

 <alt tag = image of a parallelogram whose bottom side is labeled 12 cm; a broken line is extended from this horizontal side and meets a vertical broken line, labeled 15 cm, that meets the horizontal broken line with a box in the corner>
@ 12(15) = 180 cm2
*a. 180 cm2
Type E

51) Find the area of the parallelogram. 
[image: image70.emf]12 in

32 in

20 in

  <alt tag = image of a parallelogram with a pair of adjacents sides forming an acute angle, one labeled 20 in and the other labeled 32 in; a broken line, labeled 12 in, is extended from the other end of the 32 in side, meeting another broken line dropped from the corner opposite the two adjacent sides and a box is present at the point of contact >
@ To find the height of the parallelogram, use the Pythagorean Theorem.

202 = x2 + 122
400 = x2 + 144

256 = x2
16 = x
Area: 16(32) = 512 in2
*a. 512 in2
Type E

52) Find the height of the parallelogram if the area is 1872 m2 and the base measures 52 meters.

@ 1872 = 52x

36 meters = x

*a. 36 meters

Type E

53) Find the length of the base of a parallelogram if the area is 380.88 ft2 and the height measures 13.8 ft.

@ 380.88 = 13.8x

27.6 ft = x

*a. 27.6 ft

Type E

54) Find the perimeter of the parallelogram. 
[image: image71.emf]15.2 cm

12.3 cm

 <alt tag = image of a parallelogram with two of its adjacent sides labeled 15.2 cm and 12.3 cm>
@ P = 2(15.2) + 2(12.3) = 55 cm

*a. 55 cm

Type E

55) Find the value of x if the perimeter of the parallelogram is 102.4 ft.
[image: image72.emf]x

33 ft

 <alt tag = image of a parallelogram with two of its adjacent sides labeled ss ft and x>
@ 102.4 = 2(33) + 2x

102.4 = 66 + 2x

36.4 = 2x

18.2 ft = x

*a. 18.2 ft

Type E

56) Find the perimeter of the parallelogram.

[image: image73.emf]12 ft

5 ft

22 ft

 <alt tag = image of a yellow parallelogram whose top side is labeled 22 ft; the bottom side has an extension labeled 5 ft which forms a corner with a vertical line, labeled 12 ft, extended up to a corner of the parallelogram>
@ Use the Pythagorean Theorem to find the missing side. 

x2 = 122 + 52
x2 = 144 + 25

x2 = 169

x = 13 ft

P = 2(22) + 2(13) = 70 ft

*a. 70 ft

Type E

57) The base of a parallelogram is four times its height. If the area of the parallelogram is 324 cm2, find the base and height.

@ height = x and base = 4x
324 = 4x2
81 = x2
9 = x

Height = 9 cm

Base = 36 cm

*a. base = 36 cm; height = 9 cm
Objective 10: Define and identify the properties of squares.

Display 1
58) Classify the figure in as many ways as possible. 

[image: image74.emf] <alt tag = image of a four-sided polygon with boxes in all four corners and a single hash mark through each of the four sides>
@ A square is a rectangle, quadrilateral, parallelogram and rhombus. 

a. rectangle, trapezoid, quadrilateral, parallelogram, rhombus

*b. rectangle, square, quadrilateral, parallelogram, rhombus

c. rectangle, quadrilateral, parallelogram

d. rhombus, trapezoid, quadrilateral, parallelogram

59) Which description would NOT guarantee that the figure was a square?

@ A quadrilateral is a rectangle if the diagonals are perpendicular. 

*a. A parallelogram with perpendicular diagonals

b. A quadrilateral with all sides and all angles congruent

c. A quadrilateral with all right angles and all sides congruent. 

d. Both a rectangle and a rhombus. 

60) Quadrilateral QRST is a square. If TR = 50 and WT = 8x + 2, then find the value of x.  

[image: image75.emf]P

T

S

R

Q

 <alt tag = square QRST with diagonals QS and RT intersecting at point P>
@Diagonals of a square are congruent and bisect each other.

25 = 8x + 2

23 = 8x

2.875 = x

*a. 2.875

Objective 10: Define and identify the properties of squares.

Display 1

Type E

61) Quadrilateral QRST is a square. If the measure of angle RQS is 5x – 15. Find the value of x.
[image: image76.emf]P
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 <alt tag = square QRST with diagonals QS and RT intersecting at point P>
@ A square has 4 right angles. Each diagonal of square bisects a pair of opposite angles.

45 = 5x – 15

60 = 5x

12 = x

*a. 12

Type E

62) Determine whether parallelogram JKLM with vertices J(-1, -1), K(4, 4), L(9, -1) and M(4, -6) is a rhombus, square, rectangle or all three.

@1. Use the distance formula to compare the lengths of the diagonals. JL = 10 and KM  = 10

The diagonals are congruent; therefore it could be a square or a rectangle.

2. Use the distance formula to find the length consecutive sides. JK = 
[image: image77.wmf]2

5

  <alt tag = 5 the square root of 2> and KL = 
[image: image78.wmf]2

5

 <alt tag = 5 the square root of 2>.

The consecutive sides are congruent; therefore it could be a square or a rhombus. 

The parallelogram is a rhombus, square and a rectangle. 

*a. Rhombus, square and a rectangle

Type E

63) Determine whether parallelogram JKLM with vertices J(-3, -2), K(2, -2), L(5, 2) and M(0, 2) is a rhombus, square, rectangle or all three.
@ 1. Use the distance formula to find the length of consecutive sides. JK = 5 and KL = 5

The consecutive sides are congruent; therefore it could be a square or a rhombus.

2. Use the slope formula to see if consecutive sides are perpendicular. 

Slope of JK = 0

Slope of KL = 
[image: image79.wmf]3

4

 <alt tag = four-thirds>
The consecutive sides are not perpendicular, therefore, it could not be a square.

3. Use the slope formula to see if diagonals are perpendicular. 

Slope of JL = 
[image: image80.wmf]2

1

 <alt tag = one-half>
Slope of MK = -2

Diagonals are perpendicular, therefore the parallelogram is a rhombus. 

*a. rhombus

Objective 11: Define and identify the properties of rectangles.

Display 2

Type: E

64) Quadrilateral RSTU is a rectangle. If 
[image: image81.wmf]=
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 <alt tag = the measure of angle RSU equals> 7x - 10 and 
[image: image82.wmf]=

Ð
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<alt tag = the measure of angle UST equals> 3x + 15, find x.
@ 7x – 10 + 3x + 15 = 90

10x + 5 = 90

10x = 85

x = 8.5

*a. 8.5

Type E

65) LMNP is a rectangle. LN = 9x – 14 and MP = 7x + 4, find the value of x. 

@ 9x – 14 = 7x + 4

2x = 18

x = 9

*a. 9

Type E

66) In rectangle JKLM, JK is equal to 18 feet, and MN is equal to 5.25 feet, find JL.

[image: image83.emf]N
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<alt tag = rectangle JKLM with diagonals JL and KM intersecting at point N>
@ Diagonal MK = 2(5.25) = 10.5 feet. Diagonals of a rectangle are congruent, therefore, JL is equal to 10.5 feet.

*a. 10.5 feet

Type E

67) Determine if the quadrilateral JKLM with vertices J(3, 3), K(-5, 2), L(-4, -4) and M(4, -3) is a rectangle, using the distance formula. 
@ JL = 
[image: image84.wmf]2
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 <alt tag = the square root of the sum of the quantity negative 4 minus 3, the quantity squared, and negative 4 minus 3, the quantity squared equals the square root of the sum of 49 and 49 equals the square root of 98 equals 7 the square root of 2>
MK = 
[image: image85.wmf]106

81

25

2

-5)

-

(4

2

2)

-

(-3

=

+

=

+

 <alt tag = the square root of the sum of the quantity negative 3 minus 2, the quantity squared, and 4 minus negative 5, the quantity squared equals the square root of the sum of 25 and 81 equals the square root of 106>
The diagonal are not congruent; therefore the quadrilateral is not a rectangle. 

*a. The diagonal are not congruent; therefore the quadrilateral is not a rectangle. 

Type E

68) Quadrilateral ABCD is a rectangle. The measure of angle EAD is equal to 41o, find the measure of angle AED.

[image: image86.emf]E
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 <alt tag = image of rectangle ABCD with diagonals AC and BD intersecting at point E>
@ Triangle AED is an isosceles triangle. 


[image: image87.wmf]o
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 <alt tag = the measure of angle EAD equals the measure of angle EDA equals 41 degrees>
180 = x + 41 + 41

98o = 
[image: image88.wmf]AED
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Ð

 <alt tag = the measure of angle AED>
*a. 98o
Type E

69) Find the value of x and y in the rectangle below.
[image: image89.emf]2x + y
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   <alt tag = image of a rectangle whose long sides are labeled 18 and 5 x plus 4 y and whose short sides are labeled 2 x plus y and 6>
@ 18 = 5x + 4y

6 = 2x + y: y = 6 – 2x

Solve the system

18 = 5x + 4(6 – 2x)

18 = 5x + 24 – 8x

-6 = -3x

2 = x

y = 6 – 2(2) = 2

x = 2 and y = 2

*a. x = 2 and y = 2
Objective 12: Define and identify the properties of a rhombus.

Display 2

70) What type of quadrilateral has all sides congruent?

@ A rhombus and a square have 4 congruent sides. 

a. rectangle

b. parallelogram

*c. rhombus

d. kite

71) Verify that quadrilateral BCDE is a rhombus with vertices B(-2, 0), C(-2, 0), D( 0, 6) and E (5, 1) by showing that all four sides are equal.
@ Use the distance formula to show that side BC = CD = DE = EB.
a. BD = CE = 
[image: image90.wmf]50

 <alt tag = square root of 50>
b. BD = CE = 50

c. BC = CD = DE = EB = 50

*d. BC = CD = DE = EB = 
[image: image91.wmf]50

 <alt tag = square root of 50>
72) Quadrilateral JKLM is a rhombus. The diagonals intersect at N. If angle JNK equals 5x - 15, find the value of x. 

[image: image92.emf]N
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 <alt tag = image of rhombus JKLM with diagonals JL and KM intersecting at point N>
@ The diagonals of a rhombus are perpendicular.

5x – 15 = 90

5x = 105

x = 21

a. 90

*b. 21

c. 15

d. 100

73) Find the values of a and b in the rhombus below.

[image: image93.emf]b
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 <image of a rhombus with a single diagonal; the angle formed by the diagonal and the top side of the rhombus is labeled 26 degrees, the angle in the corner of the rhombus opposte the diagonal is labeled a, and the angle formed byt the diagonal and the bottom side of the rhombus is labeled b>
@ b = 26o because of alternate interior angles. 

180 = a + 26 + 26

180 = a + 52

128 = a

*a. a = 128; b = 26

b. a = 128; b = 64

c.  a = 90, b = 26

d. a = 308; b = 26

74) Quadrilateral JKLM is a rhombus. The diagonals intersect at N. If the measure of angle KJL is 2x + 5o and angle MJN = 3x – 8 find the measure of angle KLM.
[image: image94.emf]N
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 <alt tag = image of rhombus JKLM with diagonals JL and KM intersecting at point N>
@ In a rhombus each diagonal bisects a pair of opposite angles.

2x + 5 = 3x – 8

13 = x

Angle KJL = 2(13) + 5 = 31

Angle KJM = 2(31) = 62o
Opposite angles of a parallelogram are congruent. Angle KLM = 62o.

a. 13o
*b. 62o
c. 31o
d. 26o
75) Find the value of y in the rhombus below.
[image: image95.emf]y
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 <alt tag = image of rhombus QRST with diagonals QS and RT; angle QST is labeled 30 degrees and angle SRT is labeled y>
@ 360 = 4(30) + 4y

360 = 120 + 4y

240 = 4y

y = 60

a. 15

b. 120

*c. 60

d. 30
Objective 13: Find the perimeter and area of a square, rectangle and rhombus.

Display 3

Type E

76) JKLM is a rhombus. KM is 10 and JL is 24. Find the perimeter of the rhombus. 

[image: image96.emf]N
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 <alt tag = image of rhombus JKLM with diagonals JL and KM intersecting at point N>
@ Diagonals of a rhombus are perpendicular and create 4 congruent right triangles. Use the Pythagorean Theorem to find side length of the rhombus. 

52 + 122 = x2
25 + 144 = x2
169 = x2
13 = x

P = 4(13) = 52

*a. 52

Type E

77) Find the area of a square if the perimeter is equal to 38 in.

@ 38 = 4x

9.5 = x

Area = 9.5(9.5) = 90.25 in2
*a. 90.25 in2
Type E

78) Find the area and perimeter of the rectangle. 

[image: image97.emf]14 in

50 in

 <alt tag = image of a rectancle whose vertical side is labeled 14 in and whose diagonal is labeled 50 in>
@ Find the width by using the Pythagorean Theorem.

142 + x2 = 502
196 + x2 = 2500
x2 = 2304

x = 48

P = 2(14) + 2(48) = 124 in

A = 14(48) = 672 in2
*a. 124 in and 672 in2
Type E

79) Find the area of a rhombus with diagonals measuring 8.6 in and 15.3 in.

@ A = 
[image: image98.wmf]2
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  <alt tag = the fraction 8 point 6 dot 15 point 3 all over 2> = 65.79 in2
*a. 65.79 in2
Type E

80) If the area of a square is 1024 m2, find the perimeter. 

@ x2 = 1024

x = 32

P = 4(32) = 128 m

*a. 128 m

Type E

81) Find the value of x if the area of the rectangle is equal to 136.

[image: image99.emf]17

x + 3

 <alt tag = image of a rectangle with two of its adjacent sides labeled x plus 2 and 17>
@ 17(x + 3) = 136

17x + 51 = 136

17x = 85

x = 5

*a. 5

Type E

82) If the area of a rhombus is 360 m2, and one diagonal measures 25 m, find the length of the other diagonal.
@ 
[image: image100.wmf]360
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=

 alt tag = the fraction 25 x over 2 equals 360>
25x = 720

x = 28.8

*a. 28.8 m

Type E

83) Find the area of the square. 

[image: image101.emf]4x
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 <alt tag = image of a square with two of its adjacent sides labeled x plus 2 and 17>
@ A square consists of 4 congruent sides.

3x + 2 = 4x

2 = x

Side length: 4(2) = 8

Area = 8(8) = 64

*a. 64

Type E

84) Find the value of x if the perimeter of the rectangle is equal to 52.
[image: image102.emf]x + 1
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 <alt tag = image of a rectangle with two of its adjacent sides labeled 2 x plus 7 and x plus 1>
@ 52 = 2(2x + 7) + 2(x + 1)

52 = 4x + 14 + 2x + 2

52 = 6x + 16

36 = 6x

6 = x

*a. 6
Objective 14: Define and identify the properties of a trapezoid.

Display 3

Type E

85) Segment EF is the midsegment of trapezoid ABCD. Find the length of segment EF if segment AB is 20 and segment CD is 12. 
[image: image103.emf]F
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 <alt tag = image of trapezoid ABCD with midsegment EF such that E is a part of side AD and F is part of side BC>
@ 
[image: image104.wmf]2
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  <alt tag = one-half> (20 + 12) = 16

*a. 16

Type E
86) Segment EF is the midsegment of trapezoid ABCD. Find the length of segment AB if segment EF = 120 and segment DC is 100.

[image: image105.emf]F
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 <alt tag = image of trapezoid ABCD with midsegment EF such that E is a part of side AD and F is part of side BC>
@ 
[image: image106.wmf]2

1

<alt tag = one-half> (x + 100) = 120

x + 100 = 240

x = 140

*a. 140

Type E

87) Angle J and angle M are base angles of an isosceles trapezoid of JKLM. If the measure of angle J = 21x - 4, the measure of angle K = 12x – 8, and the measure of angle M = 14x + 10, find the value of x. 
@ Base angles are congruent. 

21x - 4 = 14x + 10

7x = 14

x = 2

*a. 2

Type E

88) If the parallel sides of a trapezoid contained by the lines y = 2x + 7 and y = 2x - 4, what equation represents the line contained by the midsegment?

@ The midsegment is parallel to the sides y = 2x + 7 and y = 2x - 4, therefore the slope must also be 2. The y-intercept must be half way between the y-intercepts of the given lines. 
[image: image107.wmf]1.5
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 <alt tag = the fraction 7 plus negative 4 all over 2 equals 1 point 5>
Equation of the midsegment: y = 2x + 1.5

*a. y = 2x + 1.5

Type E

89) Trapezoid WXYZ is isosceles. Angle WXY measures (6x + 10) and angle XYZ measures (5x + 5). Find the measure of angle YZW.

[image: image108.emf]W
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 <alt tag = image of trapezoid WXYZ with single hash marks through sides WZ and XY>
@ 180 = 6x + 10 + 5x + 5

180 = 11x + 15

165 = 11x

15 = x

Angle YZW is congruent to angle XYZ: 5(15) + 5 = 80o
*a. 80o
Type E

90) Find the measure of angle WZY if angle YXW is equal to 105o.
[image: image109.emf]W
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<alt tag = image of trapezoid WXYZ with single hash marks through sides WZ and XY>
@ 360 = 2(105) + 2x
360 = 210 + 2x

150 = 2x

75o = x

*a. 75o
Type E

91) Find the length of the diagonals of the isosceles trapezoid if AC = x + 1 and DB = 2x - 3

[image: image110.emf]D
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<alt tag = image of trapezoid ABCD with diagonals AC and BD; sides AD and BC both have a single hash mark through them>
@ Diagonals of an isosceles trapezoid are congruent. 

x + 1 = 2x – 3

4 = x

AC = 4 + 1 = 5

*a. 5

Type E

92) Find the value of x.

[image: image111.emf]5x + 8
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 <alt tag = image of a trapezoid with single hash marks a pair of opposite sides; one corner of the trapezoid is labeled 48 degrees and the opposite corner is labeled 5 x plus 8>
@ 48 + 5x + 8 = 180
5x + 56 = 180

5x = 124

x = 24.8

*a. 24.8

Type E

93) Find the value of x and y.
[image: image112.emf]30x + 11y
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 <alt tag = image of a trapezoid with single hash marks a pair of opposite sides which are also labeled 2 x plus 3 y and 12; adjacent corners of the trapezoid is labeled 112 degrees 30 plus 11 x>
@ 2x + 3y = 12

30x + 11y = 112

Solve the system

-15(2x + 3y = 12)

-30x – 45y = -180

 30x + 11y = 112

-34y =- 68

y = 2

2x + 3(2) = 12

2x + 6 = 12

2x = 6

x = 3

*a. x = 3 and y = 2
Objective 15: Define and identify the properties of kites.

Display 3
Type E
94) Find the value of x and y in the kite below..

[image: image113.emf]3y - 1
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 <alt tag = image of a quadrilateral with one pair of adjacent sides labeled x plus 3 and 15 and have a single hash mark through them; the other pair of adjacent sides are labeled 3 y minus 1 and 2 x minus 4 and have double hash marks through them>
@ x + 3 = 15

x = 12

3y – 1 = 2(12) – 4

3y – 1 = 20

3y = 21

y = 7

*a. x = 12 and y = 7

Type E

95) The measure of angle R is 148o and the measure of angle S is 85o, find the measure of angle T. 

[image: image114.png]v



 <alt tag = image of a quadrilateral with one pair of adjacent sides having a single hash mark through them; the other pair of adjacent sides having double hash marks through them>
@ 360 = 148 + 2(85) + x
360 = 318 + x

42o = x

*a. 42o
Type E

96) Find the measure of angle W for the kite showing below.

[image: image115.emf]38
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  <alt tag = image of kite WXYZ with one pair of opposite angles labeled 87 degrees and 38 degrees>
@ 360 = 87 + 38 + 2x

235 = 2x

117.5o = x

*a. 117.5o
Type E

97) Angle N measures 96 degrees, find the value of x. 
[image: image116.emf](5x + 7)
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 <alt tag = image of quadrilateral LMNO; sides LO and NO have a single hash mark through them, angle L and angle N have a single arc through them, angle M is labeled 8 x plus 5, and angle O is labeled 5 x plus 7>
@ 360 = 2(96) + 8x + 5 + 6x + 7

360 = 204 + 13x

156 = 13x

12 = x

*a. 12

Type E

98) WXYZ is a kite, find the measure of WX.

[image: image117.emf]15
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 <alt tag = image of kite WXYZ with diagonals XZ and WY intersecting at point O; line segment XO is labeled 15 and line segment YO is labeled 7>
@ Diagonals are perpendicular; therefore use the Pythagorean Theorem to find the measure of WX.

152 + 72 = x2
274 = x2

[image: image118.wmf]274

<alt tag = square root of 274> = x

*a. 
[image: image119.wmf]274

 <alt tag = square root of 274>
Type E

99) Find the length of LN in the kite below.
[image: image120.emf]18
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 <alt tag = image of kite LMNO with diagonals LN and MO intersecting at point P; line segment OP is labeled 8 and side NO is labeled 18>
@ 182 = 82 + x2
324 = 64 + x2
260 = x2


[image: image121.wmf]65
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 <alt tag = 2 the square root of 65>  =  x

LN = 2(
[image: image122.wmf]65
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 <alt tag = 2 the square root of 65>)  = 
[image: image123.wmf]65
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 <alt tag = 4 the square root of 65>
*a. 
[image: image124.wmf]65
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<alt tag = 4 the square root of 65>
Type E

100) Find the value of x in the kite below.

[image: image125.emf]2x

(x + 6)


<alt tag = image of a kite with two diagonals; one of the sides of the kite and portions of the two diagonals form a three-sided polygon and the angles formed by the diagonals and the side are labeled x plus 6 degrees and 2 x degrees>
@ Diagonals of a kite are perpendicular and forms 4 right triangles. 

180 = 90 + x + 6 + 2x

180 = 96 + 3x

84 = 3x

28 = x

*a. 28

Type E

101) Find the values of a and b in the kite below. 
[image: image126.emf]b + 6
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 <alt tag = image of kite LMNO with diagonals LN and MO intersecting at point P; side ML is labeled 3 a, side LO is labeled 7 a minus 14, side MN is labeled b, and side NO is labeled b plus 6>
@ 3a = b

7a – 14 = b + 6

Substitute 3a for b in the second equations

7a – 14 = 3a + 6

4a = 20

a = 5

b = 3(15) = 15

*a. a = 5; b = 15

102) Find the length of XZ in the kite below. Round to two decimal points if necessary.

[image: image127.emf]30
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<alt tag = image of kit WXYZ with diagonals WY and XZ intersecting at point P; line segment XP is labeled 10 and line segment YP is labeled 15>
@ Use the Pythagorean Theorem to find missing portion of segment XZ.

302 = x2 + 152
900 = x2 + 225

675 = x2
25.98 = x

XZ = 10 + 25.98 = 35.98

*a. 35.98
Objective 16: Find the perimeter and area of trapezoids and kites.

Display 3

Type E
103) Find the area of the trapezoid. 

[image: image128.emf]13 mm
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 <alt tag = image of a trapezoid whose top horizontal side is labeled 13 mm and bottom horizontal side labeled 28 mm; a broken line is dropped from one of the ends of the 13mm side down to the 28 mm side, is labeled 11 mm, and has a box in one of the corner where it intersects the 28 mm side>
@ A = 
[image: image129.wmf]28)
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<alt tag = one-half dot 11 the quantity 13 plus 28> = 225.5 mm2
*a. 225.5 mm2
Type E

104) Find the area of a kite with diagonals measuring 6 cm and 18 cm. 
@ A = 
[image: image130.wmf](
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 <alt tag = one-half the quantity 6 dot 18> = 54 cm2
*a. 54 cm2
Type E

105) Find the area of the figure.

[image: image131.emf]6.12 in
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 <alt tag = image of five-sided polygon such that a broken line, labeled 18 in breaks the polygon into a trapezoid on top and a triangle on the bottom; the 18 in broken line is the bottom horizontal side of the trapezoid and the top horizontal edge of the trapezoid is labeled 11.75 in; a second broken line drops from one of the ends of the 11.75 in side down to the 18 in side with a box in one corner formed by the point of contact; the two sides of the triangle are labeled 12 in and 13.42 in and the corner they form where they meet has a box in it>
@ Split the figure into a trapezoid and a right triangle. 

Area of trapezoid: 
[image: image132.wmf]18)
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<alt tag = one-half dot 6 point 12 the quantity 11 point 75 plus 18> =  91.035 in2
Area of triangle: 
[image: image133.wmf](
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 <alt tag = one-half the quantity 12 dot 13 point 42> = 80.52 in2
Area of figure: 91.035 + 80.52 = 171.555 in2
*a. 171.555 in2
Type E

106) The height of a trapezoid is 8 inches, one of the bases measures 24 inches. If the area of the trapezoid is 160 square inches, find the length of the other base. 

@ Area: 
[image: image134.wmf]b)
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 <alt tag = one-half dot 8 the quantity 24 plus b> = 160

4(24 + b) = 160

24 + b = 40

b = 16 in

*a. 16 in

Type E

107) Find the area of the kite.

[image: image135.emf]4
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 <alt tag = image of a kite with two diagonals; the intersection of the diagonals divides the longer diagonal into two line segments, one labeled 15 and the other 4; the intersection also divided the shorter diagonal into two segments and only one segment is labeled 7>
@ 
[image: image136.wmf](
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 <alt tag = one-half the quantity 19 dot 14 point 42> = 133

*a. 133

Type E

108) Find the perimeter of the kite below, round to the nearest hundredth. 

[image: image137.emf]4 cm
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 <alt tag = image of a kite with two diagonals; the intersection of the diagonals divides the longer diagonal into two line segments, one labeled 24 cm and the other 4 cm; the intersection also divided the shorter diagonal into two segments and only one segment is labeled 7 cm>
@ Use the Pythagorean Theorem to find the missing sides. 

72 + 242 = x2
49 + 576 = x2
625 = x2
25 = x

42 + 72 = y2
16 + 49 = y2
65 = y2
8.06 = y

P = 2(25) + 2(8.06) = 66.12 cm
Type E

109) If the perimeter of an isosceles trapezoid is 79.53 meters, and the bases measure 25.62 meters and 33.51 meters, find the length of the legs of the trapezoid.
@ 79.53 = 2x + 25.62 + 33.51

79.53 = 59.13 + 2x

20.4 = 2x

10.2 = x

*a. 10.2

Type E

110) The perimeter of a kite is 51 meters. If one side measures 18 meters find the measure of the opposite side.
@ 51 = 2(18) + 2x

51 = 36 + 2x

15 = 2x

7.5 = x

*a. 7.5

Type E

111) The perimeter of kite LMNO is 118 feet. Side MN = 2x + 10 and side NO = 4x - 17. What are the sides lengths of the kite? 

[image: image138.emf]O
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 <alt tag = image of kite LMNO where sides LM and MN have two hash marks through them and sides NO and LO have one hash mark through them>
@ 118 = 2(2x + 10) + 2(4x – 17)

118 = 4x + 20 + 8x – 34

118 = 12x – 14

132 = 12x

x = 11

Side MN = 2(11) + 10 = 32 feet 

Side NO = 4(11) – 17 = 27 feet
*a. 32 feet and 27 feet
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