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MEA 2013-2014 Course: Geometry A
Teacher: Claudia Valle Student:

Start Date: Completed Date:

Unit 6: Polygons and Quadrilaterals

Objectives: Students will understand how to identify various types of
quadrilaterals. Students will understand how to use properties of special
quadrilaterals to solve real-life problems.

Essential Questions: What methods are used to prove a quadrilateral is a
paralielogram? How can you identify special quadrilaterals based on limited
information?

TEKS Standards: G.2.A, G.2.B, G.3.B, G.3.E, G.5.B, G.7.A, G.7.B, G.7.C, G.9.B

Geometry

{2) Geometric structure. The student analyzes geometric relationships in order to make and
verify conjectures. The student is expected to:

(A} use constructions to explore attributes of geometric figures and to make conjectures about
geometric relationships; and

{B) make conjectures about angles, lines, polygons, circles, and three-dimensional figures and
determine the validity of the conjectures, choosing from a variety of approaches such as
coordinate, transformational, or axiomatic.

(3) Geometric structure. The student applies logical reasoning to justify and prove
mathematical statements. The student is expected to:

(B) construct and justify statements about geometric figures and their properties;
{E} use deductive reasoning to prove a statement.

(5) Geometric patterns. The student uses a variety of representations to describe geometric
relationships and solve problems. The student is expected to:
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Properties and Attributes of Polygons continued

The Polygon Angle Sum Theorem states that the sum of the interior angle
measures of a convex polygon with n sides is (n — 2)180°.

Convex Number of Sum of Interior Angle

Polygon Sides Measures: {n— 2)180°
quadrilateral 4 (4 - 2)180° = 360°
hexagon 6 (6 —2)180°=720°
decagon 10 (10 — 2)180° = 1440°

if a polygon is a regular polygon, then you can divide the sum of the inferior angle
measures by the number of sides to find the measure of each interior angle.

Regular Number of Sum of Interior Measure of Each

Polygon Sides Angle Measures Interior Angle
guadrilateral 4 360° 360°+ 4=90°
hexagon 6 720° 720°+ 6=120°
decagon 10 1440° 1440° +- 10 =144°

The Polygon External Angle Sum Theorgem states
that the sum of the exterior angle measures, one o
angle at each vertex, of a convex polygon is 360°. 1522

The measure of each exterior angle of a regular
polygon with n exterior angles is 360° + n. So
the measure of each exterior angle of a regular
decagon is 360° = 10 = 36°.

145~
192° 4+ 83° 1 145" = 360°

Find the sum of the interior angle measures of each convex polygon.
7. pentagon 8. octagon 9. nonagoen

Find the measure of each interior angle of each regular polygon.
Round to the nearest tenth if necessary.

10. pentagon 11. heptagon 12. 15-gon

Find the measure of each exterior angle of each regular polygon.
13. guadrilateral 14. octagon

Qrigirtal content Copyright © by Holt McDaugal, Addifions and changes {o the criginal content are the responsibility of the Instructor,
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Name Date Class

Reading Strategies
Understanding Vocabulary

ANLIOOOOOO0)

Triangle  Quadrilateral Pentagon Hexagon Heptagon Octagon Nonagon Decagon  Dodecagon

Diagonal

Vertex

Side

1. How many sides does a pentagon have?

2. Give some examples of pentagons in real life.

3. How many vertices does a quadrilateral have?

4. How does the number of vertices of a polygon compare to
the number of sides of the same polygon?

5. What is the name of a polygon with eight sides?

6. How many diagonals can be drawn from one vertex
of a hexagon?

concave—any part of a diagonal contains points in the exterior of the polygon
convex—no diagonal contains points in the exterior of the polygon

Draw an example of each polygon.
7. convex heptagon 8. concave quadrilateral

Copyright © by Holt, Rinehart and Winston. 1 0 HD" Geumeh‘v

All rights reserved.
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Practice B
EEE Properties and Attributes of Polygons

Tell whether each figure is a polygon. If it is a polygon, name it by the number
of its sides.

1. M 2. 3.

4. For a polygon to be regular, it must be both equiangular and equilateral.
Name the only type of polygon that must be requiar if it is equiangular.

Tell whether each polygon is regular or irregular. Then tell whether it is concave
or convex.

FASA S o
8. Find the sum of the interior angle measures of a 14-gon.

9. Find the measure of each interior angle of hexagon ABCDEF. o
=30
ba° 3a°
F

10. Find the value of nnin pentagon PQRST.

Before electric or steam power, a common way to power

machinery was with a waterwheel. The simplest form of v
waterwheel is a series of paddles on a frame partially
submerged in a stream. The current in the stream D

pushes the paddles forward and turns the frame.
The power of the turning frame can then be used
to drive machinery to saw wood or grind grain. The S
waterwheel shown has a frame in the shape of a regular octagon.

11. Find the measure of one interior angle of the waterwheel.

12. Find the measure of one exterior angle of the waterwheel.

GCopyright © by Holt, Rinehart and Winston. 37 HU" Gao me[rv
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Practice C
Properties and Atiributes of Polygons

Find the sum of the interior angle measures of each n-gon.
1. 52-gon 2. 102-gon 3. 1002-gon

4. Do you believe there is an upper limit to the sum of the interior angle measures
in n-gons? Explain your reasoning.

5. A polygon is convex if no part of a diagonal lies in the exterior of the polygon.
Write an alternative definition for convex based on interior angles.

Any regular polygon can be inscribed in a circle. For Exercises 6-9, find the
length of a side of the regular polygon in terms of r, the radius of the circle.
Give the lengths in simplest radical form.

8. regular quadrilateral {square)

7. regular octagon (Hint: The dotted lines show a square.)

8. regular hexagon

9. regular dodecagon (Minf: The dotted lines show a
regular hexagon.)

Original content Copyright @ by Holt McDougal. Additions and changes to the otiginal content are the responsibility of the instructor,
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7. x= 12J§;y= 36 9. irregular; convex  10. 720°

8. x=113:y=223 11. 120° 12. 120°
13. 60°
Challenge
Practice B
1. 72 2. 18+6+/3 '
1. polygon; nonagon 2. not a polygon
3. 86 +18+2 4. 72+36./6 3. not a polygon 4. triangle
5.a=7,b=43,c=11,d=0 5. iregular; concave 6. regular; convex
6. w=13,x=13,y=20,z=20+ 1343 7. irregular; convex 8. 2160°
. 8. m£LA=60° mLB=msD=msF = 150%
Problem Solving m2C = 120° m<£E = 90°
1. 12+/3 in. or about 20.8 in. 10. 24 11. 135°
2. 32+/3 in. or about 55.4 in. 12. 45°
3. 34/2 in. or about 4.2 in. Practice C
4. §——‘/§_— in. or about 4.6 in. 1. 90008
3 2. 18,0008
5. 14+/3 in, 6. 19+/2 cm 3. 180,0008
7. B 8 F 4. Possible answer: No; a convex polygon

Reading Strategies may have any number of sides. As the

number of sides increases, so does the
. sum of the interior angle measures. So
45° the sum has no upper limit.

5. Possible answer: A polygon is convex if
each interior angle and the interior of the

45°

10% 10% 200; 10 polygon together contain all points of the
1. s4/2 polygon.
2. 60° 6. 12
3. 7. ry2-+2
8 r
4. Students should say that they have 9. ry2-3
created two 30°-60°-90° friangles.
Reteach

5. The altitude is 5+/3 . 1. polygon: pentagon

LESSON 6-1 2. polygon; heptagon 3. not a polygon
4. irregular; convex 5. regular; convex
Practice A 6. irregular; concave 7. 540°
1.8 2.C 8. 1080° 9. 1260°
3. A 4. not a polygon 10. 108° 11. 128.6°
5. polygon; octagon 6. not a polygon 12 156° 13. 90°
7. regular; convex 14. 45°

8. irregular; concave

Qriginal content Copyright @ by Holt McDougal. Additions and changes {o the original content are the responsibility of the instructor.
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TEKS G.5.B

@ Pmbiem Solving

1. A campground site is in the shape of a
convex quadrilateral. Three sides of the
campground form two right angles. The
third interior angle measures 10° less
than the fourth angle. Find the measure
of each interior angle.

3. The top view of a hexagonal greenhouse
is shown at the right. What is the measure
of £ PQR, the acute angle formed by the
house and the greenhouse?

Choose the best answer.

4. Afigure is an equiangular 18-gon. What
is the measure of each exterior angle of
the polygon?

A 10°
B 18°
C 20°
D 36°

6. Find the measure of 2~ RKL.

A 34° C 86°
B 68° D 148°

Copyright @ by Helt, Rinehart and Winston.
All réhts reserved. 37

d Properties and Attributes of Polygons

2. A pentagon has two exterior angles that

measure (3x)°, two exterior angles that
measure (2x + 22)°, and an exterior
angle that measures (x + 41)°. If all of
these angles have different vertices,
what are the measures of the exterior
angles of the pentagon?

. Three interior angles of a convex

heptagon measure 125° and two of the
interior angies measure 143°. Which
are possible measures for the other two
interior angles of the heptagon?

F 48° and 48° H 100° and 116°
G 39° and 100° J 89°and 150°

7. What is the measure of 2 (GCD?

F 128° H 73
G 116° J 29°

Holt Geometry



Name Date .~~~ C(Class
TEKS G.5.B

Problem Solving

ik Properties and Attributes of Polygons

1. A campground site is in the shape of a 2. A pentagon has two exterior angles that
convex quadrilateral. Three sides of the measure (3x)°, two exterior angles that
campground form two right angles. The measure (2x + 22)°, and an exterior
third interior angle measures 10° less angle that measures (x + 41)°. if all of
than the fourth angle. Find the measure these angles have different vertices,
of each interior angle. what are the measures of the exterior

angles of the pentagon?

3. The top view of a hexagonal greenhouse
is shown at the right. What is the measure
of £LPQR, the acute angle formed by the
house and the greenhouse?

-
B

Choose the best answer.

4. Afigure is an equiangular 18-gon. What 5. Three interior angles of a convex
is the measure of each exterior angle of heptagon measure 125°, and two of the
the polygon? interior angles measure 143°. Which
A 10° are possible measures for the other two
B interior angles of the heptagon?

18°

T o F 48° and 48° H 100° and 116°
1720 G 39° and 100° {J) 89° and 150°
D 36° an Wy an

6. Find the measure of £ RKL. 7. What is the measure of £GCD?

A 34° C 86° (F)128° H 73°

(B) 68° D 148° G 116° J 29°

Copyright © by Holt, Ringhart and Winston, 37 Holt Genmetrv
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Name Date Class

[ LESSON | Practice A
LA Properties and Atiributes of Polygons

Match each vocabulary term on the left with a part of

polygon ABCDE on the right. a—12
1. a diagonal A. point D ¢
2. a side of the polygon B. CE E 5
3. a vertex of the polygon C. CD

A polygon is a closed flat figure made of straight segments that do not cross
each other. Tell whether each figure is a polygon. If it is a polygon, name it
by the number of its sides.

4, 5. 6.

A regular polygon has all sides congruent and all angles congruent. Tell whether
each polygon is regular or irregular. A concave polygon has a pair of sides that
make a “cave” in the polygon. Tell whether each polygon is concave or convex.

7. =t 8. z Q.S
n B

Honeybees store their honey in honeycombs. The honeycomb is
made of many small wax compartments that are perfect regular
hexagons.

10. Use the Polygon Angle Sum Theorem to find the sum of the interior angle
measures of a regular hexagon.

11. Find the measure of one interior angle of a regular hexagon.
{Hint: Divide the answer to Exercise 10 by the number of sides.)

12. Use the Polygon Exterior Angle Sum Theorem to find the sum of the exterior
angle measures, one exterior angle at each veriex, of a regular hexagon.

13. Find the measure of one exterior angle of a regular hexagon.
(Hint: Divide the answer to Exercise 12 by the number of sides.)

Cepyright © by Haolt, Rinehart and Winston. 3 Holt Geometw

Alf rights reserved.



Practice A

Properties and Aftributes of Polygons
Maich aach vocabulary term on the lefl with a part of

polygon ABCDE on the right. A 2
1. a diagonal A. point D £
2. a side of the polygen B. CTF € »

3. a vertex of the pelygon c. b

A polygon is a closed flat figure made of straigh! segments that do rat cross
each cther. Tell whether each figure (s 2 polygon. If il is & polygon, name it
by the number cf iz sides.

4. 5. 8.

A regufar polygan has all sides congruent and all angles congruent. Tell whether
each polygon I3 reguiar or {rregularn A concave polygon has a pair of sides that
make a “cave” In the polygon. Tell wkelher each pelygon is concave or convex.

S

Honeybees store thelr honey in honeycombs. The honaycomb is
made of many small wax comparimetits that are perfect regular
hexagons,

1= T

10. Use lhe Polygon Angle Sum Theotem to fing the sum of the interfor angle
measures of a ragular kexagon.

1. Find the measure of one interior angle of a regular hexagon,
(Hint: Divide the answer to Exercise 10 by tha number of sidas,)

12. Use the Polygorn Extetior Angle Sum Thoorem to find the sum of the sxterior
angle measures, she exterior angle at each vertex, of a reqular hexagon.

13. Find the measure of ene exterior angle of a regular hexagon.
(Himy: Divide the answer o Exercise 12 by the number of sidos.)

ﬁ Practice B
Properties and Altributes of Polygons
Tell whether each figure is a polygon. If it is a polygon, name it by the number

of is sides.
2. Q 3. ":%

apy
4. For a polygon to ha regular, it must be both equiangular and equifatlaral,
Name the enly typs of palygen that must be segulor if it is equ

Tell whether each polygon is regular or irreguiar. Then {ell whather it is coacave
or convex.

5- E- @ ' {:_:}
8. Find the sum of the interior angfo measures of a 14-gon.

9. Find the measure of each Interior angle of hexagon ABCDEF, 2 £
r
sl
F [3

10. Find ihe value of nin pentagon PORST.

Bafore electric or steam power, 2 common way to power
machinery was with a waterwheel, The simplest form of
waterwheet is a serles of paddles on a frama partially
submerged in 2 stream. Tha cuzrent in the stream
pushes the paddles forward and turns the frame.

The power of the turning frame can then be used ~ -
to drive machinery 1o saw wood or grind grain. Tha

waterwheel shewn has a frame In the shape of a regular nclagon.

11. Find the measure of ona interior angle of tho waterwheel,

12. Find tho measuroe of one oxteriar angle of the waterwheal,

Wrile an alternative definilion for convex based on inlerior angles,

SPRLFLEE ik Rethat and Wirgan, 3 Holt Geamelry | Szt 2iy o Arsbut i wnere, 4 HoH Geamedry
) _Practice © Reteach
ﬁ Properties and Afttributes of Polygons Properties and Attributes of Polygons
Find the sum of the interior angle measures of each n-gon. The parls of a polygon are named on the Numbar of Sides Polygon
t. 52-gon 2, 102-gon 3. 1002-gen quadritateral below. 3 tiangle
m k] quadsilateral
m h 5 pentagon
4. Do you believo there is an upper fimit {0 tha sum of the inlerior angle moasures 5 hexagon
in rrgons? Explain your reasening. You gan name a pelygon by the number 7 heptagon
of ils sides. ] oclagon
A reqular polygan has alf sides congruent i ficnagon
and all anglss congruent. A polygon is convex 10 decagon
5. A polygon is convax if no part of a diagonat lies in the exiatior of the polygon. it allits diagonals liz i the interior of the polygon. n frgan

A polygon is concave if aff or part of at lenst one
diagonal lies outside the polygen.

Any regular polygon can be Inscribad in a citcle. For Exercises 6-9, find the
length of a side of the regular psiygoen in terms of r, the radius of the circle.
Give the lengths in simplost radical form.

B. tegular dquadiiiateral (square)

7. regular oclagon (Hint: The dotted fines shew a square,)

8. regular hexagon

9. regular dodacagen (Hint: The dotted lines show a
reguiar hexagon,}

P ——
freakicehy 5

Holt Geomelry

Types of Polygons
irregular, convex

reqular, convex Irregular, concave

(=

Tell whether each figure Is a polygon. If it is a pelygen, name it by the nusmber

of sides.

Tell whaiher each pelygon is regular or Irregulbar. Then telf whethar it s concave
Df convex.

4. G 5 .

Grespogtd Ly ed, Binehst 2rd Wnston, §
Artls esarind.

Holl Geemetry

Copyright € by Holt, Rinehart and Winston.
All rights reserved.
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Reteach

Properties of Parallelograms

A paralielogram Is a quadrilateral with two pairs of parallel sides. y H
All parallelograms, such as 7 FGHJ, have the following propertles. F r
Properties of Parallelograms
G H FG=HJ G H
Fe=HJ 7 LF=2H
£ GH=JF Fh “y G sl
Opposite sides are congruent. Opposite angles are congruent.

mF +mZsG =180°

G H — ° —
Z:] mAG+mAH—180° GH FP=HpP
p J msH + msJ =180 BN — —
m£J -+ m4£F = 180° F v GP=JP
Consecutive angles are supplementary. The diagonals bisect each other.

Find each measure.

1. AB 2. msD
B > c b - c
10 cm
1hem A 8

Find each measure in 7 LAMNP. " fom A

3. ML 4. LP o

5. msZLPM 6. LN 12 m

9m
7. mLMLN 8. QN L o

Original content Copyright © by Holt McDaugal. Addltions and changas to the orlginal content are the responsibility of the instructar.
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Reteach

Properties of Parallelograms continued

You can use properties of parallelograms to find measures.

WXYZ is a parallelogram. Find mZ£X. e ‘¢
mLW + msX = 180° If a quadrilateral is a &7, \
then cons. £ are supp. @x + 15y 7
{7x + 15) + 4x = 180° Substitute the given values.
11x+15=180 Combine like terms.
' 11x =165 Subfract 15° from both sides.
x=18 Divide both sides by 11,

mZLX = (4x)° = [4(15)]° = 60°
if you know the coordinates of three vertices of a parallelogram, you can use slope
fo find the coordinates of the fourth veriex.

Three vertices of 7 RSTV are R(3, 1), 8(-1, 5}, and 7(3, 6).
Find the coordinates of V. ST

Since opposite sides must be parallel, the rise and the run from
S io R must be the same as the rise and the run from Tto V.

From S to R, you go down 4 units and right 4 units. So, from o
T to V, go down 4 units and right 4 units. Vertex Vis at V(7, 2). 3

You can use the slope formula to verify that ST || RV.

1y

B

)
=

fsed

CDEF is a parallelogram. Find each measure. D E
9. CD 10. EF
Sy -1+ 1
dw+ 8
11. m&LF 12. m«LE
c F

The coordinates of three vertices of a parallelogram are given.
Find the coordinates of the fourth vertex.

13. 7 ABCD with A(0, 8), B(5, 8), C(5, 5)

14. 7 KLMN with K(-4, 7), L(3, 6), M(5, 3)

Qriginal content Copyright @ by Holt MeDougal, Additions and changes to the orlginal content are the responsibility of the instructor.
6-18 Holt Geametry
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Practice B

iy Properties of Parallelograms

A gurney is a wheeled cot or stretcher used in hospitals.
Many gurneys are made so that the base will fold up for
easy storage in an ambulance. When partially folded, the
base forms a parallelogram. In ZZSTUV, VU = 91 centimeters,
UW = 108.8 centimeters, and m4 TSV = 57°. Find each measure.

1. SW 2. TS 3. US
4. msL SVU 5. m/LSTU 6. mLTUV
L M
JKLM s a parallelogram. Find each measure. = +z-—1
7. msL 8. mLK g ey
X
[W/ee
VWXY is a parallelogram. Find each measure. VA
10. VX 1. Xz o Y,
v
12. ZW 13. WY
14. Three vertices of JABCD are B(—3, 3}, C(2,7), and D(5, 1).
Find the coordinates of vertex A.
Write a two-column proof. D £
15. Given: DEFG is a parallelogram. "
Prove: m.DHG = m£EDH + m£FGH GF

gﬂ%‘éﬁ%;’tr ?;gyvgélt. Rinehart and Winston, 38 Holt Geﬁmetl‘v
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6-2 Study Guide and Intervention

Parallelograms
Sides and Angles of Parallelograms A quadrilateral with g Q
both pairs of opposite sides parallel is a parallelogram. Here are four gj
important properties of parallelograms. S (=

If PQRS is a parallelogram, then

if a quadrilateral is a parallelogram,
then is opposite sides are congruent.

PQ=SRand PS=0QR

If a quadrilateral is a parallelogram,
then its opposite angles are congruent.

ZP = LR and £S = /Q

if a quadrilateral is a parallelogram,
then its consecutive angles are
supplementary.

ZP and /8 are supplementary; £S5 and £R are supplementary;
£R and £Q are supplementary; £Q and £P are supplementary.

If a parallelogram has one right angle,
then it has four right angles.

fmsP = 90, then mZ£Q = 90, mZR = 90, and m£8$ == 90,

If ABCD is a parallelogram, find the value of each variable.

AB and CD are opposite sides, so AB = CD. 2a
20 = 34 A f8r B
a =17 .
ZA and £C are opposite angles, so ZA = ZC. D 34 12 C
8b = 112
b=14
Exercises

Find the value of each variable.

1. |3

4y [

3. 6 3y

Chapter 6

2. 8y
B6x°
H
88
4. 3y
Bx° 12x
6. 2y
30x 150
72x

11 Glencoe Geometry




NAME DATE PERIOD _—
a =
6-2 Study Guide and Intervention coninued
Parallelograms
Diagonals of Parallelograms Two important properties of A <G B
parallelograms deal with their diagonals. -
D (®
If ABCD is a parailelogram, then

if a quadrilateral is a parallelogram, then AP = PC and DP = PB

its diagonals bisect each other.

if a quadrilateral is & paraligiogram, then each AACD = ACAB and NADB = ACBD

diagonal separates the parallelogram

into two congruent triangles.

Find the value of x and y in parallelogram ABCD. A E' B
D

The diagonals bisect each other, so AE = CE and DE = BE.

Bx = 24 dy = 18 [N,
x=4 y=45

Exercises

TFind the value of each variable.

1. 2. > 4x2” 3.

COORDINATE GEOMETRY Find the coordinates of the intersection of the
diagonals of CJABCD with the given vertices.

7. A3, 8), B(5, 8), C(3, —2), and D(1, —4) 8. A(—4, 3), B2, 3), C(-1, —92), and D(-17, —=2)

9. PROOF Write a paragraph proof of the following.. A B
Given: CIABCD
D C

Prove: NAED = ABEC

Chapter 6 12 Glencoe Geometry
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NAME DATE .~ PERIOD —— ——e——

6-2 Skills Practice

Parallelograms
ALGEBRA Find the value of each variable.

1. R 2a S 9.
2b-/ /3
U 3a—5 T
3. 4, w 9 +8 z
F
26 A9
=t Iy a+14 Ba+4
D
E
X 1b+1 Y

(39°

5. p A 6. o P
K (Hg)\ '
N Q
C B

COORDINATE GEOMETRY Find the coordinates of the intersection of the diagonals
of CIHJKL with the given vertices.

7. H(, 1), J@, 8), K(6, 3), L(5, 1) 8. H(—1, 4), J(8, 3), K3, —2), L(=1, 1

9. PROOF Write a paragraph proof of the theorem Consecutive angles in @ parallelogram
are supplementary.

Chapter 6 13 Glencoe Geomelry
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6-2 Practlice

PERIOD ——

Parallelograms
ALGEBRA Find the value of each variable.
X
1. 334 v 2.
b+1
2b
w
a2
z
3 E P 4. M_ N
H A o L! o
ALGEBRA Use CJRSTU to find each measure or value. R ‘W S
5. mZRST 6. m/STU 30
. I = . 1 = _ . Ap =1
NN,
TomsZTUR = . — 8.b6=

COORDINATE GEOMETRY Find the coordinates of the intersection of the diagonals
of CIPRYZ with the given vertices.

9. P2, 5), R(3, 3), Y(~2, —8), Z(-3, -1 10.P(, 3), R(1, ~2), Y(=5, =), Z(—4, —2)

11. PROOF Write a paragraph proof of the following. p—3 R
Given: (OPRST and COPQVU LE
Prove: £V = 48 T s

12. CONSTRUCTION Mr. Rodriquez used the parallelogram at the right to
design a herringbone pattern for a paving stone. He will use the paving

stone for a sidewalk, If m£1is 130, find m£2, m43, and mZ4.

Chapter 6 14 Glencoe Geometry
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NAME

DATE PERIOD

6-2

Parallelograms

1. WALKWAY A walkway is made by
adjoining four parallelograms as shown.

ia

[

Are the end segments a and e parallel fo
each other? Explain.

2 DISTANCE Four friends live at the four
corners of a block shaped like a
parallelogram. Gracie lives 3 miles away
from Kenny. How far apart do Teresa
and Travis live from each other?

Gracie Kenny

Travis Teresa

3. SOCCER Four soccer players are located
at the corners of a parallelogram. Two
of the players in opposite corners are
the goalies. In order for goalie A to be
able to see the three others, she must
be able to see a certain angle x in her
field of vision.

Goalie B Player A

Player B Goalie A

What angle does the other goalie have to
be able to see in order to keep an eye on
the other three players?

Chapter 6

15

Word Problem Practice

4. VENN DIAGRAMS Make a Venn
diagram showing the relationship
between squares, rectangles, and
parallelograms.

5. SKYSCRAPERS On vacation, Tony’s
family took a helicopter tour of the city.
The pilot said the c D
newest building
in the city was
the building with
this top view. He
told Tony that the
exterior angle by
the front entrance 72°
is 72°. Tony A B
wanted to know
more about the building, so he drew this
diagram and used his geometry skills to
learn a few more things. The front
entrance is next to vertex B.

a. What are the measures of the four
angles of the parallelogram?

b. How many pairs of congruent
triangles are there in the figure?
What are they?

Glencoe Geomelry
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6-2 Enrichment

Diagonals of Parallelograms

In some drawings the diagonal of a parallelogram appears to be the angle bisector of both
opposite angles. When might that be true?

1. Given: Parallelogram PQRS with diagonal PR.
PR is an angle bisector of Z@FS and ZQRS.

What type of parallelogram is PQRS? Justify
YOUr answer.

2. Given: Parallelogram WPRK with angle D
bisector KD, DP == 5, and WD = 7. w P

Find WK and KR.

3. Refer to Exercise 2. Write a statement
about parallelogram WPRK and angle
bisector KD.

4. Given: Parallelogram ABCD with
diagonal BD and angle bisector BP.
PD =5 BP =86, and CP = 6.

The perimeter of triangle PCD is 15.
Find AB and BC.

*3U| ‘seIURduc: JIH-MBIDIW YL JO UOISIAIR ¥ JIH-ARIHOW/800U3ID @ ybuAdos
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Reteach

Conditions for Parallelograms
You can use the following conditions to % R
determine whether a quadrilateral such \ \
as PQRS is a parallelogram. S >

Conditions for Parallelograms

Q A _— Q A — —
N\ o X perae
\ \ QR=5P S \  PO=FS
if one pair of opposite sides is L7 If both pairs of opposite sides are =, then
and =, then PQRS is a parallelogram. PQRS is a parallelogram.
Q A Q ;] T
If both pairs of opposite angles are =, If the diagonals bisect each other, then
then PQRS is a parallelogram. PQRS is a parallelogram.
A quadrilateral is also a parallelogram if one of the angles is 8/ ¢
supplementary fo both of its consecutive angles.
85° + 115° = 180°, so £LA is supplementary to £8 and £D. L= ey

Therefore, ABCD is a parallelogram.

Show that each quadrilateral is a parallelogram for the given values.

Explain.
1. Given: x=9and y=4 2. Given: w= 3 and z =31
4 -
R y s o 4w -2
E
2x—-8 X3
o
Q yF 12 T w7 E

Original conlent Copyright @ by Holt MeDaugal. Addilions and changes to the original content are the responsibility of the instructor,
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Reteach
Conditions for Parallelograms continued

You can show that a quadrilateral is a parallelogram by using any of the conditions
listed helow.

Conditions for Parailelograms

» Both pairs of opposite sides are parallel (definition).

« One pair of opposite sides is parallel and congruent.

» Both pairs of opposite sides are congruent.

 Both pairs of opposite angles are congruent.

= The diagonals bisect each other.

« One angle is supplementary fo both its consecutive angles.

E H J v

EFGH must be a parallelogram JKLM may not be a paralielogram
because both pairs of opposite because none of the sets of conditions
sides are congruent. for a parallelogram is met.

Determine whether each quadrilateral must be a parallelogram.
Justify your answer,

i
A 4
)]

= 7

¥

Show that the quadrilateral with the given vertices is a parallelogram by
using the given definition or theorem.

7. J(=2,-2), K(-3, 3), L(1, 5), M(2, 0) 8. N(5, 1), P(2, T), Q(6, 8), R(9, 3)
Both pairs of opposite sides are paraliel. Both pairs of opposite sides are
cangruent,

Qriginal content Copyright @ by Holt MeDougal. Additlons and changes lo the original confent are the responsibility of the Instruciar.
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Practice B
| il Conditions for Parallelograms

For Exercises 1 and 2, determine whether the figure is a parallelogram for the
given values of the variables. Explain your answers.

1. x=%andy= 11 2.a=43and b= 13
A 8 H
8x° (10y — 2)°
>
b 3a + 0.1
E ANz G
(9y + 9)° {x* — g)° %x
D C z,

Determine whether each quadrilateral must be a parallelogram.
Justify your answers.

3. 4, . ﬁ 5. [« (B0 —%°

Use the given method to determine whether the quadrilateral with the given
vertices is a parallelogram.
6. Find the slopes of all four sides: J(—4, —1), K(—~7, —4), L(2, —-10), M(5, -7)

7. Find the lengths of ali four sides: P(2, 2), Q(1, —3), R(—4, 2), 5(—3,7)

8. Find the slopes and lengths of one pair of opposite sides:

72} Uf2 4 v{-b o) w(-4 o

Copyright & by Holt, Ringhart and Winston. 30 Holt Genmeh‘y
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/' Study Guide and Intervention

Tests for Parallelograms

Conditions for Parallelograms There are many ways to A B
establish that a quadrilateral is a parallelogram. E
D (o

baoth pairs of opposite sides are parallel,

AB||DCand AD |} BC,

both pairs of opposite sides are congruent,

AB = DG and AD = BC,

both pairs of opposite angles are congruent,

LABC = ZADC and LDAB = £BCD,

the diagonals bisect each other,

AE =z CF and DE = BE,

one pair of opposite sides is congruent and paraliel, AE || CD and AB = CD, or AD || BC and AD = BC,

then: the figure is a parallelogram.

then: ABCD is a parallelogram.

Y i andy s that FGHT is c s o
parallelogram. x— 2{/ = H{ 2

FQGHJ is a parallelogram if the lengths of the opposite

sides are equal.

6x+3=15 4y — 2y =2
6x = 12 42) -2y =2
x =2 82y =2
-2y = —6
y=3

Exercises

Find x and y so that the quadrilateral is a parallelogram.

1. 2x—2

2y g

o .

Chapter 6

2.
4.

18 Gy
8.7

\ 3x°
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/Study Guide and Intervention conincs

Tests for Parallelograms

Parallelograms on the Coordinate Plane On the coordinate plane, the Distance,
Slope, and Midpoint Formulas can be used to test if a quadrilateral is a parallelogram.

Determine whether ABCD is a ?éféiielogram.

The vertices are A(—2, 3), B(3, 2), C(2, —1), and D(-3, 0). o
— ---"- B
Method 1: Use the Slope Formula, m = J:f __J;_I. 5
e 1

, TH__3-0 _3_ BCo 2-(D _3_ B SR
slope of AD = 5 — () —1—8 slope of BC = T3 —1—3 C

=_2-3 __1 - —1=-0 _ 1
slope of AB = - 5 slope of CD = 73 5

Since opposite sides have the same slope, AB || CD and AD }| BC. Therefore, ABCD is a
parallelogram by definition.

Method 2: Use the Distance Formula, d = \/ (o, — 2+ (v, — ¥ )%

AB =+/(—2 =3 + (3 — 2 = /25 + 1 or V26
CD =@ - (=30 + (-1 -0 =25 + 1 or V26
AD =+/(—2 — (=3)* + (3 — 0 =1 + 9 or V10
BC=B-2P+@ - (-1 =vV1+9orV10

Since both pairs of opposite sides have the same length, AB = CD and AD = BC. Therefore,
ABCD is a parallelogram by Theorem 6.9,

Exercises

Graph each quadrilateral with the given vertices. Determine whether the figure is
a parallelogram. Justify your answer with the method indicated.

1. A0, ), B(1, 3), C(5, 3), D(4, 0); 2. D(—1, 1), E@, 4, F6, 4, G, 1);
Slope Formula Slope Formula

3. B(-1, 0), 8(3, 0), T2, —3), U(-3, —-2); 4. A(-3, 2), B(-1, 4), C(2, 1), DO, -1}
Distance Formula Distance and Slope Formulas

5- S(_Z} 4)) T("—l, “1): U(Ss *4)3 V(zy 1); 6- F(S: 3)3 G(ls 2): H(_3, 1); I(_]-, 47);
Distance and Slope Formulas Midpoint Formula

7. A parallelogram has vertices R(—2, —1), 5(2, 1}, and T(0, —3). Find all possible
coordinates for the fourth vertex.

Chapter 6 18 Gilencoe Gecmelry
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Tests for Parallelograms

Determine whether each quadrilateral is a parallelogram. Justify your answer.

COORDINATE GEOMETRY Graph each quadrilateral with the given vertices,
Determine whether the figure is a parallelogram. Justify your answer with the
method indicated.

5. P10, 0), @(3, 4), S(7, 4), Y{4, 0); Slope Formula
8.8(—2, 1), R(1, 3), T(2, 0), Z(—1, —2); Distance and Slope Formulas

7. W(2, b), R(3, 3), Y(-2, ~3), N(-3, 1); Midpoint Formula

ALGEBRA Find x and y so that each quadrilateral is a parallelogram.

x+ 16 A

10. {(4x— 351 (y+15)° 11. x+20

By42 ¥+ 20

{2y—58)°  (3x+10)° 3x— 14

Chapter 6 19 Glencoe Geometry
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Practice
Tests for Parallelograms

Determine whether each quadrilateral is a parallelogram. Justify your answer.

3. 118° g2 4, @
g2 118¢ —

COORDINATE GEOMETRY Graph each quadrilateral with the given vertices.
Determine whether the figure is a parallelogram. Justify your answer with the

method indicated.

5. P(—5, 1), S(-2, 2), F(-1, —-3), T(2, —2); Slope Formula

6. R(-2, 5), 0(1, 3), M(-3, —4), ¥(—6, —2}; Distance and Slope Formulas

ALGEBRA Find x and y so that the quadrilateral is a parallelogram.

7. (x+29)  (Gy—9) 8.
S8
7%
(By+15)°  (7x~11); A
9. i 10. a2
y+ ‘!’\’2@1
—4x+6

11.TiLE DESIGN The pattern shown in the figure is to consist of congruent
parallelograms. How can the designer be certain that the shapes are
parallelograms?

Chapter 6 20
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Word Problem Practice
Tests for Parallelograms

PERICD

Copyright & Glencoe/McGraw-Hill, a division of The McGraw-Hill Comipanies, Inc.

1. BALANCING Nikia, Madison, Angela,
and Shelby are balancing themselves
on an “X’-shaped floating object. To
balance themselves, they want to
make themselves the vertices of a

parallelogram.
/ﬂaﬁison

Shelby
[ [} e [ - |

Nikia
Angela

In order to achieve this, do all four of
them have to be the same distance from
the center of the object? Explain.

2. COMPASSES Two compass needles
placed side by side on a table are both
2 inches long and point due north. Do
they form the sides of 2 parallelogram?

3. FORMATION Four jets are flying in
formation, Three of the jets are shown
in the graph. If the four jets are located
at the vertices of a parallelogram, what
are the three possible locations of the
missing jet?

Chapter 6

21

4, STREET LAMPS When a coordinate
plane is placed over the Harrisville town
map, the four street lamps in the center
are located as shown. Do the four lamps
form the vertices of a parallelogram?
Explain.

£n
~

5. PICTURE FRAME Aaron is making a
wooden picture frame in the shape of a
parallelogram. He has two pileces of
wood that are 3 feet long and two that
are 4 feet long.

a. If he connects the pieces of wood at
their ends to each other, in what
order must he connect them to make
a parallelogram?

b. How many different parallelograms
could he make with these four
lengths of wood?

¥
¢. Explain something Aaron might do
to specify precisely the shape of the
parallelogram.
[7] 5 Ix

Glencoe Geometry
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Tests for Parallelograms

PERIOD

By definition, a quadrilateral is a parallelogram if and only if both pairs of opposite sides
are parallel. What conditions other than both pairs of opposite sides parallel will guarantee
that a quadrilateral is a parallelogram? In this activity, several possibilities will be
investigated by drawing quadrilaterals to satisfy certain conditions. Remember that any
test that seems to work is not guaranteed to work unless it can be formally proven.

Complete.

1. Draw a quadrilateral with one pair of opposite sides congruent.
Must it be a parallelogram?

2. Draw a quadrilateral with both pairs of opposite sides congruent.
Must it be a parallelogram?

3. Draw a quadrilateral with one pair of opposite sides parallel and
the other pair of opposite sides congruent. Must it be a
parallelogram?

4. Draw a quadrilateral with one pair of opposite sides both parallel
and congruent. Must it be a parallelogram?

5. Draw a quadrilateral with one pair of opposite angles congruent.
Must it be a parallelogram?

6. Draw a quadrilateral with both pairs of opposite angles congruent.

Must it be a parallelogram?

7. Draw a quadrilateral with one pair of opposite sides parallel and
one pair of opposite angles congruent. Must it be a parallelogram?

Chapter 6 22

Glencoe Geometry

-aU| SaEediuoD |iH-MEIDIW UL JO UGISIND B '[IH-MBIDIW/So0UD|D $H buidan



Name Date Class

Reteach
Properties of Special Parallelograms

A rectangle is a quadrilateral with four right angles. A rectangle has the
following properties.

Properties of Rectangles
H, N H,
] L]
I <,
GJ= HK

If a parallelogram is a rectangle, then
its diagonals are congruent.

[

GHJKis a parallelogram.

If a quadrilateral is a rectangle, then it
is a parallelogram.

Since a rectangle is a parallelogram, a rectangle also has all the properties of parallelograms.

A rhombus is a quadrilateral with four congruent sides. A rhombus has the following
propetties.

Properties of Rhombuses

2 T (4] T [#] T

€IASTis a paralielogram, 5L AT LRQ8 e £ 50T
If a quadrilateral is a If & paralielogram is a If a parallelogram is a
rhombus, then itis a rtiombus, then its diagonals rhombus, then each
parallelogram. are perpendicular. diagonal bisects a pair

of opposite angles.

Since a rhombus is a parallelogram, a rhombus also has all the properties of parallelograms.

ABCD is a rectangle. Find each length.
1. BD 2. CD

3. AC 4, AE

KLIMN is a rhombus. Find each measure.
5. KL 8. mLMNK

Original content Copyright @ by Holi McDougal, Additions and changes to the ariginal contént are the responsibility of the instructor.
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Reteach
Properties of Special Parallelograms continued

A square is a quadrilateral with four right angles and four congruent sides.
A square Is a parallelogram, a rectangle, and a rhombus.
- - Rectangle
parallelogram with
- | 4 right 4&
.1"/,/ \\\\
Parallelogram el “\ - H square
opposite sides R T, i -+ pamiielogram with
ara [} and = s //’  , } 4= sidesand 4 right &
Rhombus
E paraielogram with
4w sides
Show that the diagonals of square HJKL are congruent AN AN
perpendicular hisectors of each other. - /%\ K(; 74)
Step 1 Show that HK = JL. AL )’r" A
e
HK = (8- 0)* +(4—2)° =210 [Ho73) \
JL=J(4—2) +(0~6) =270 R
HK = JL = 2410, so HK = JL.
Step 2 Show that HK L JL.
= 4-2 1 —= 0-6
lope of HK = e = — i fJl=——==-3
siop 6.0 3  ComeaeEETTS
Since the product of the slopes is —1, HK L JL .
Step 3 Show that HK and JL bisect each other by comparing their midpoints.
midpoint of HK = (3, 3) midpeint of JL = (3, 3)
Since they have the same midpoint, HK and JL bisect each other.

The vertices of square ABCD are A(-1, 0}, 8(-4, 5), C(1, 8), and D{4, 3).
Show that each of the following is true.

7. The diaganals are congruent,

8. The diagonals are perpendicular biseciors of each other.

Original content Copyright @ by Holt McDougal. Additions and changes to the original content are the responsiblfity of the instructer.
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Practice B
Sl Properties of Special Parallelograms
Tell whether each figure must be a rectangle, rhombus, or square based on the
information given. Use the most specific name possible.

1. F O] 2. o+ 3.

_“! L '— !
1 i ' ‘

A modern artist’s sculpture has rectangular faces. The face shown
here is 9 feet long and 4 feet wide. Find each measure in simplest
radical form. (Hint: Use the Pythagorean Theorem.)

4. DC = 5. AD =

6. DB = 7. AE=

VWXY is a rhombus. Find each measure.

. W
o - N
4m+ 4
9. mLYVW = A are — 075y
Y

10. mAVYX =

11. mLXYZ =

12. The vertices of square JKLM are J(-2, 4), K(—3, —1), L(2, —2), and M(3, 3).
Find each of the following to show that the diagonals of square JKLM are
congruent perpendicular bisectors of each other.

JL = KM =

slope of JL = slope of KM =

midpoint of JL = ( . ) midpoint of KM = ( : )
Write a paragraph proof. A —8
13. Given: ABCD is a rectangle. ~

Prove: L EDC = L ECD -
gﬁ%rtllgtgtrggi !:é}_[t' Rinshart and Winston. 40 Holt Genmetrv
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Rectangles

Properties of Rectangles A rectangle is a quadrilateral with four 7 S
right angles. Here are the properties of rectangles. Q

A rectangle has all the properties of a parallelogram.

¢ Opposite sides are parallel.
Opposite angles are congruent.

¢ (pposite sides are congruent.
¢ Consecutive angles are supplementary.
¢ The diagonals bisect each other.
Alse:

o All four angles are right angles.
e The diagonals are congruent.

Quadrilateral RUTS
above is a rectangle. If US = 6x + 3 and
RT = Tx — 2, find x.

The diagonals of a rectangle are congruent,
so US = RT.

6x +3=Tx -2

3=x-2
b=ux
Exercises

Quadrilateral ABCD is a rectangle.
LIfAE =36 and CE = 2x — 4, find x.

2.IfBE = 6y + 2 and CE = 4y + 6, find y.
3.1f BC = 24 and AD = 5y — 1, find y.

4. If mZBEA = 62, find m£ZBAC.

Study Guide and Intervention

LUTS, £TSR, ZS5RU, and £RUT are right angles.
TR =TS

Quadrilateral RUTS
above is a rectangle. f m£LSTR = 8x + 3
and mZUTR = 16x — 9, find m£STR.

ZUTS is a right angle, so
mZSTR + mZUTR = 90.

8x +3 +16x -9 =90

24x — 6 =90
24dx = 96
x=4

mZSTR = 8x +3=8(4)+ 3or35

5. If m/AED = 12x and mZBEC = 10x + 20, find mZAED.

6.IfBD =8y — 4 and AC =7y + 3, find BD.

7. I msDBC = 10x and inZACEB = 4x2— 6, find m<£ ACBE.

8. IfAB = 6y and BC = 8y, find BD in terms of y.

Chapter 6

Glencoe Geometry




DATE ___ PERIOD

/Study Guide and Intervention (oninea

Rectangles

Prove that Parallelograms Are Rectangles The diagonals of a rectangle ave
congruent, and the converse 1s also true.

If the diagonals of a parallelogram are congruent, then the parallelogram is a rectangte.

In the coordinate plane you can use the Distance Formula, the Slope Formula, and
properties of diagonals to show that a figure is a rectangle.

Quadrilateral ABCD has vertices A(—3, 0), B(-2, 3), B y
C(4, 1), and D3, —2). Determine whether ABCD is a rectangle. 1 < o
g
Method I: Use the Slope Formula. Af = 0"’ 7 :
CAT 3 0 _i . AT — —2-0 :'““_2 _i —
slope of AB = s~ 1 or 3 slope of AD T3 5 o —3 o
oD = —2=1 _ =38 "B = L1—3 _ =2 . _ 1
slope of CD = 34 — 31 or3 slope of BC s 5 O 3

Opposite sides are parallel, so the figure is a parallelogram. Consecutive sides are
perpendicular, sc ABCD is a rectangle.

Method 2: Use the Distance Formula.

AB =/ (=3~ (—2)% + (0 — 3)* or V10 BC=+(-2 -4+ (3 - 1?2 or V40
CD=+{@d -3+ 1 —(—2)% or VI0 AD =/(=3 =32+ (0 — (=2))? or V40

Opposite sides are congruent, thus ABCD is a parallelogram.

AC =+/(-3 ~ 4P + (0 — 1)* or V50 BD =+/(-2 — 3+ (3 — (-2))% or V50
ABCD is a parallelogram with congruent diagonals, so ABCD is a rectangle.

Exercises

COORDINATE GEOMETRY Graph each quadrilateral with the given vertices.
Determine whether the figure is a rectangle. Justify your answer using the
indicated formula.

1. A(—3, 1), B(~3, 3), C(3, 3), D(3, 1); Distance Formula

2. A(—3, 0, B(~2, 3), C(4, 5}, I{3, 2); Slope Formula

3.A(-3, 0), B(—2, 2), C(3, 0}, D(Z —2};, Distance Formula

4. A(—1, O), B0, 2), C(4, 0), D(3, —2); Distance Formula

Chapter 6 24 ’ Glencog Geometry
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Skills Practice

Rectangles
ALGEBRA Quadrilateral ABCD is a rectangle. A

[34]

1.IfAC = 2x + 13 and DB = 4x — 1, find DB. D

9]

2. IfAC =x + 3 and DB = 3x — 19, find AC.

3. IfAE = 3x + 3 and EC = bx — 15, find AC.

4, M DE = 6x — 7 and AE = 4« + 9, find DB.

5. If m/DAC = 2x + 4 and mZBAC = 3x + 1, find mZBAC.

6. If m/BDC = Tx + 1 and mZADB = 9x — 7, find m£BDC.
A mZABD = 1x — 31 and mZCDB = 4x + 5, find mZABD.

7
8. If mABAC = x + 3 and mZCAD = x + 15, find mZBAC.
9

. PROOF: Write a two-column proof. =) s

Given: RSTV is a rectangle and U is the
midpoint of V7.
Prove: ARUV = ASUT

Statements Reasons VY U T

COORDINATE GEOMETRY Graph each quadrilateral with the given vertices.
Determine whether the figure is a rectangle. Justify your answer using the
indicated formula.

10. P(—3, —2), G(—4, 2}, R(2, 4), S(3, O); Slope Formula

11.J{6, 3), K(0, 6), L(2, 2), M{(—4, —1); Distance Formula

12,74, 1), U3, —1), X{-3, 2), Y{-2, 4); Distance Formula

Chapter 6 25 Glencoe Geometry
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Practice

Rectangles
ALGEBRA Quadrilateral RSTU is a rectangle.

1.IUZ =x+ 21 and ZS = 3x ~ 15, find US.

2.IfRZ = 3x + 8 and ZS = 6x — 28, find UZ. U T
3. IfRT =5x + 8 and RZ = 4« + 1, find ZT.

4. If mZSUT = 3x + 6 and mZRUS = bx — 4, find mzZSUT.

5. ¥m/SRT =x + 9 and mZUTR = 2x - 44, find mZUTR.

6. If mARSU = x + 41 and m£TUS = 3x + 9, find m2ZRSU.

Quadrilateral GHJK is a rectangle. Find each measure if m/1 = 37.

7. ms2 8.mZ3 G 1 H
2 [
5 7
9. mZzZ4 10. m45 Kle3 Ay
11.mZ6 12. mZ7

COORDINATE GEOMETRY Graph each quadrilateral with the given vertices.
Determine whether the figure is a rectangle. Justify your answer using the
indicated formula,

13. B(—4, 3}, G(-2, 4), H(1, -2}, L(-1, ~3); Slope Formula

14. N(—4, 5), 06, 0), P(3, -8), (-7, —1); Distance Formula

15.C(0, B), D(4, T}, E(5, 4), F(1, 2); Slope Formula

16. LANDSCAPING Huntington Park officials approved a rectangular plot of land for a
Japanese Zen garden. Is it sufficient to know that opposite sides of the garden plot are
congruent and parallel to determine that the garden plot is rectangular? Explain.

Chapter 6 26 Gilencoe Geomelry
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Word Problem Practice

Rectangles
1. FRAMES Jalen makes the rectangular 4. SWIMMING POOLS Antonio is

frame shown. designing a swimming pool on a

coordinate grid. Is it a rectangle?

A B .
T AR T Explain.
5 : '"“\.

In order to make sure thatitis a SEEREE /
rectangle, Jalen measures the distances LS B e B AN
BD and AC. How should these two / < /
distances compare if the frame is a
rectangle?

2. BOOKSHELVES A
bookshelf consists of mm

two vertical planks
with five horizontal
shelves. Are each of the [

four sections for books ]{ﬂﬁ]{ﬂ]}ﬂﬂﬂ]ﬁﬂ

rectangles? Explain.

5. PATTERNS Veronica made the pattern
shown out of 7 rectangles with four
equal sides. The side length of each
rectangle is written inside the rectangle.

3. LANDSCAPING A landscaper is
marking off the corners of a rectangular
plot of land. Three of the corners are in
place as shown.,

a. How many rectangles can be formed
using the lines in this figure?

b. If Veronica wanted to extend her
pattern by adding another rectangle
with 4 equal sides to make a larger
= rectangle, what are the possible
H side lengths of rectangles that she
can add?

What are the coordinates of the fourth
corner?
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Douglas wants to fence a rectangular region of his back yard for his dog. He bought

200 feet of fence.

1. Complete the table to show the - -
dimensions of five different rectangular Perimeter Length Width Area
pens that would use the entire 200 feet 200 80
of fence. Then find the area of each 200 70
rectangular pen. 200 50
2. Do all five of the rectangular pens have 200 50
the same area? If not, which one has
the larger area? 200 45
3. Write a rule for finding the dimensions of a rectangle with
the largest possible area for a given perimeter, 10}?
4, Let x represent the length of a rectangle and y the width.
Write the formula for all rectangles with a perimeter of
200. Then graph this relationship on the coordinate plane
at the right.
3 ~-100

Julio read that a dog the size of his new pet, Bennie, should have at least 100 square feet in
his pen. Before going to the store to buy fence, Julio made a table to determine the

dimensions for Bennie’s rectangular pen,

5. Complete the table to find five possible
dimensions of a rectangular fenced area of
100 square feet,

6. Julio wants to save money by purchasing
the least number feet of fencing to enclose the
100 square feet. What will be the dimensions
of the completed pen?

7. Write a rule for finding the dimensions of a rectangle with

the least possible perimeter for a given area.

8. For length x and width vy, write a formula for the area of a
rectangle with an area of 100 square feet. Then graph the

formula.

Chaptar 6 28

Area | Length | Width | Howmuch
fence to buy
100
100
100
100
100
100
¥
100
o) X
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Graphing Calculator Activity
TI-Nspire: Exploring Rectangles

A gquadrilateral with four right angles is a rectangle. The TI-Nspire can be used to explore
some of the characteristics of a rectangle. Use the following steps to draw a rectangle.

Step 1 Set up the calculator in the correct mode.
¢ Choose Graphs & Geometry from the Home Menu.
» From the View menu, choose 4: Hide Axis

Step 2 Draw the rectangle
s From the 8: Shapes menu choose 3: Rectangle.

» Click once to define the corner of the rectangle. Then move and click again. The
side of the rectangle is now defined. Move perpendicularly to draw the rectangle.
Click to anchor the shape.

Step 3 Measure the lengths of the sides of the rectangle.

» From the 7: Measurement menu choose 1: Length (Note that when you scroll
over the rectangle, the value now shown is the perimeter of the rectangle.)

s Select each endpoint of a segment of the rectangle. Then click or press Enter to
anchor the length of the segment in the work area.

¢ Repeat for the other sides of the rectangle.

Exercises

1. What appears to be true about the opposite sides of the rectangle?

2. Draw the diagonals of the rectangle uging 5: Segment from the 6: Points and Lines
Menu. Click on two opposite vertices to draw the diagonal. Repeat to draw the other
diagonal.

a. Measure each diagonal using the measurement tool. What do you cbhserve?

b. What is true about the triangles formed by the sides of the rectangle and a diagonal?
Justify your conclusion.

3. Press Clear three times and select Yes to clear the screen. Repeat the steps and draw
another rectangle. Do the relationships that you found for the first rectangle you drew
hold true for this rectangle?

Chapter 6 29 Glencoe Geomelry
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' Geometer’s Skeichpm Activity

Exploring Rectangles

A quadrilateral with four right angles is a rectangle. The Geometer’s Sketchpad is a useful
tool for exploring some of the characteristics of a rectangle. Use the following steps to draw
a rvectangle.

Step 1 Use the Line tool to draw a line anywhere
on the screen.

Step 2 Use the Point tool to draw a point that is
not on the line. To draw a line perpendicular
to the first line you drew, select the first line
and the point. Then cheose Perpendicular
Line from the Consiruct menu.

Step 3 Use the Point tool to draw a point that is
not on either of the lines you have drawn.
Repeat the procedure in Step 2 to draw
lines perpendicular to the two lines you
have drawn,

A rectangle is formed by the segments whose endpoints are the points of intersection of the
lines.

Exercises

Use the measuring capabilities of The Geometer’s Sketchpad to explore
the characteristics of a rectangle.

1. What appears to be true about the opposite sides of the rectangle that you drew? Make a
conjecture and then measure each side to check your conjecture.

2. Draw the diagonals of the rectangle by using the Selection Arrow tool to choose two
opposite vertices. Then choose Segment from the Construct menu to draw the
diagonal. Repeat to draw the other diagonal.

a. Measure each diagonal. What do you cbhserve?

b. What is true about the triangles formed by the sides of the rectangle and a
diagonal? Justify your conclusion.

3. Choose New Sketch from the File menu and follow steps 1-3 to draw another
rectangle. Do the relationships you found for the first rectangle you drew hold true for
this rectangle also?

Chapter 6 30 Glencoe Geomelry
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Conditions for Special Parallelograms

You can use the following conditions to determine whether a parallelogram
is a rectangle.

K, L K L
J iy J M JL=KM
If one angle is a right angle, then L7JKLM | if the diagonals are congruent, then 5 JKLM
is a rectangle. is a rectangle.

You can use the following conditions to determine whether a parallelogram is a rhombus.

A o< %A
T W T w T W
If one pair of consecutive If the diagonals are If one diagonal bisects a pair of

sides are congruent, then | perpendicular, then opposite angles, then 7 TUVW s
J TUVW is a rhombus. 7 TUVW s a rhombus. a rhombus,

Determine whether the conclusion is valid. If nof, tell what additional
information is needed to make it valid.

1. EFGH is a rectangle. 2. MPQR is a thombus,
P Q
(= ]
H
E M R

For Exercises 3 and 4, use the figure to determine whether the conclusion
is valid. If not, tell what additional information is needed to make it valid.

3. Given: EF ||GH, HE || FG,EG=FH E
Conclusion: EFGH is a rectangle.

4. Given: m£LEFG =90°
Conclusion: EFGH is a rectangle.

Original content Copyright @ by Holt McDougal, Additions and changes 1o the original cantent are the responsibillty of the instructar.
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Conditions for Special Parallelograms continued

You can identify special parallelograms in the coordinate plane by examining
their diagonals.

if the Diagonals are.. .. .+ » the Parallelogram is a
congruent rectangle
perpendicular rhombus
congruent and perpendicular square

Use the diagonals to determine whether
parallelogram ABCD is a rectangie, rhombus,
or square. Give all the names that apply.

N
Step1  Find AC and BD to determine whether —la /x\
ABCD s a rectangle. ot 1

F 3% {
B,

5 3 AT o6, 1.
AC= (61 + (51 =& M Nk
BD= (6 ~1) +(1-5) =H
Since +41=+/41, the diagonals are congruent. So ABCD is a rectangle.

Step2 Find the slopes of AC and BD to determine whether ABCD is a rhombus.

slope of Ac=2-1

F
[=]

=3
15

slope of @:-6-:-?:——

- M
—
TN

Since [%](-%] #—1, the diagonals are not perpendicular. So ABCD is

not a rhombus and cannot be a square.

Use the diagonals to determine whether a parallefogram with the
given vertices is a rectangle, rhombus, or square. Give all the
names that apply.

5. W3, 0), W(B, 4), X(11, 4), V{8, 0) 6. L(1, 2), M(3, 5, N(6, 3), P(4, 0)

7. H(1, 3}, J{10, 6), K(12, 0), L(3, -3) 8. E(-4, 3), F{-1, 2), G(-2, 1), H(-5, 0}

Ousglnat content Copyright € by Holt McDougal. Additlans and changes 1o the original content are the responsibilily of the Instructor.
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Practice B

@38 Conditions for Special Parallelograms

1. On the National Mall in Washington, D.C., a reflecting pool lies between the Lincoln
Memorial and the World War |l Memorial. The pool has two 2300-foot-long sides
and two 150-foot-long sides. Tell what additional information you need to know in
order to determine whether the reflecting pool is a rectangle. (Hint: Remember
that you have to show it is a parallelogram first.)

Use the figure for Exercises 2-5. Determine whether each conclusion
is valid. If not, tell what additional information is needed to make it valid. c

2. Given: AC and BD bisect each other. AC = BD A
Conclusion: ABCD is a square. b

3. Given: AC 1. BD, AB = BC
Conclusion: ABCD is a rhombus,

4. Given: AB = DC, AD = BC, m/ADB = m.ABD = 45°
Conclusion: ABCD is a square.

5. Given: AB | DC, AD = BC, AC = BD
Conclusion: ABCD is a rectangle.

Find the lengths and slopes of the diagonals to determine whether a
parallelogram with the given vertices is a rectangle, rhombus, or square.
Give all names that apply.

6. E(—2, —4), F(0, —1), G(-3, 1), H(—5, —2)

EG - FH =

slope of EG = slope of FH =
7. P(—1, 3), Q(~2, 5), R(0, 4), S(1, 2)

PR = Qs =

slope of PR = slope of QS =

Copyright © by Halt, Rinehart and Winston. 41 Holt Geameu—y
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Study Guide and Intervention

Rhombi and Squares

Properties of Rhombi and Squares A rhombus is a quadrilateral
with four congruent sides. Opposite sides are congruent, so a rhombus is
also a parallelogram and has all of the properties of a parallelogram.
Rhombi also have the following properties.

The diagonals are perpendicular, MH L RO

.'E bisects ZRMO and LZRHO.
RO bisects ZMRH and ZMOH.

A square is a parallelogram with four congruent sides and four ¢ P
congruent angles. A square is both a rectangle and a rhombus;
therefore, all properties of parallelograms, rectangles, and rhombi
£
B

Each diagonal bisects a pair of oppasite angles.

apply to squares,

7 In rhombus ABCD, m/BAC = 32, Find the
measure of each numbered angle.

ABCD is a rhombus, so the diagonals are perpendicular and AABE Ak
is a right triangle. Thus mZ4 = 90 and mZ1 = 90 — 32 or 58, The A c
diagonals in a rhombus bisect Lhe vertex angles, so mZ1 = mZ2. ‘W
Thus, m£2 = b8. D

A rhombus is a parallelogram, so the opposite sides are parallel. ZBAC and /3 are
alternate interior angles for parallel lines, so mZ3 = 32.

Exercises

Quadrilateral ABCD is a rhombus. Find each value or measure,

B c
1. it mZABD = 60, find m£BDC. 2. If AE = §, find AC. E
A D

3.IfAB = 26 and BD = 20, find AE. 4. Find m£ZCEB.
B.If m<£CBD = 58, find mZACB. 6. If AE = 3x — 1 and AC = 16, find x.
1. U mZCDB = 6y and mZACB = 2y + 10, find y.

8. IfAD = 24 + 4 and CD = 4x — 4, find x.
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‘Study Guide and Intervention (oninveq
Rhombi and Squares

Conditions for Rhombi and Squares The theorems below can help you prove that -

a parallelogram is a rectangle, rhombus, or square.
If the diagonals of a parallelogram are perpendicular, then the parallelogram is a rhombus.

If one diagonal of a parallelogram bisects a pair of opposite angles, then the parallelogram
is a thombus.

If one pair of consecutive sides of a parallelogram are congruent, the parallelogram is a
rhiombus.

If a quadrilateral is both a rectangle and a rhombus, then it is a square.

Determine wheﬁxér parallelogram ABCD with

R ¥i
vertlces A(-3, -3), B(1, 1), C(5, -3}, D(1, =7} is a rhombus,
a rectangle, or a square. %

X
AC = (=3 —BF +((—3 — (—-3)* =64 =8 nE -
BD =/(1-12 + (=7 — 12 = V64 = 8 ‘
The diagonals are the same length; the figure is a rectangle.
Slope of AC = %5_53) = %S— = The line is horizontal. D
Slope of BD = 27T = & — undefined  The line is vertical

Since a horizontal and vertical line are perpendicular, the diagonals are perpendicular.
Parallelogram ABCD is a square which is also a rhombus and a rectangle.

Exercises

Given each set of vertices, determine whether CJABCD is a rhombus, rectangle, or
square. List all that apply. Explain.

1. A0, 2), B(2, 4), C(4, 2}, D(2, O 2.A(-2, 1), B(—1, 3), C(3, 1), D(2, —-1)

3. A(—2, 1), B(0, 2), C(2, —1}, D(0, —4) 4. A(=3, 0}, B(—1, 3), C(5, -1), D@, ~4)

5. PROOF Write a two-column proof, o) g
Given: Parallelogram RSTU. RS = ST
Prove: RSTU is a rhombus.

Chapter 6 32 Glencoe Geometry
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Rhombi and Squares
ALGEBRA Quadyrilateral DKLM is a rhombus.

1. 1f DK = 8, find KL. 7
. If m/DML = 82 find mZDKM.

2
3. If msZKAL = 2x — 8, find x.
4

I DA = 4x and AL = 85x — 3, find DL,

=

DA = 4v and AL = 5x - 3, find AD.

&

DM =5y + 2 and DK = 3y + 6, find KL.

7. PROOF Write a two-column proof. R S

Given: RSTU is a parallelogram.
RX=TX=8X=UX X
Prove: RSTU is a rectangle.

Statements Reasons

COORDINATE GEOMETRY Given each set of vertices, determine whether CIQRST
is a rhombus, a rectangle, or a square. List all that apply. Explain.

8.Q(3,5), R(3, 1), S(-1, 1), T(—1, 5)

9. @(-5, 12), R(5, 12), 5(~1,4), T(~11, 4)

10. @(~6, —1), R{4, ~6), S(2, 5), T(-8, 10)

11. @2, ~4), R(~8, ~8), S(-10, 2), T(~2, 6)
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 Practice

Rhombi and Squares
PRYZ is a rhombus. If RK = 5, RY = 13 and m<£YRZ = 67, find each measure.

1.KY a y
2. PK
A z

3.msYKZ

4. mLPZR

MNPQ is a vhombus. If P@Q = 3vV2 and AP = 3, find each measure.

5.AQ N P
A
6. m/APQ
M Q
7. mZMNP
8. PM

COORDINATE GEOMETRY Given each set of vertices, determine whether CIBEFG
is a rhombus, a rectangle, or a square. List all that apply. Explain,

9. B(-9, 1), E(2, 3), F(12, —2), G(1, —4)

10. B(1, 3), E(7, —3), F(1, —-9), G(-5, —3)

11.B(—4, —5), E(1, -5), F(—2, —1), G(—17, —1)

12. TESSELLATIONS The figure is an example of a tessellation. Use a ruler
or protractor to measure the shapes and then name the quadrilaterals
used to form the figure.

Chapter & 34 Glencog Geomelry
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Rhombi and Squares

1. TRAY RACKS A tray rack looks like a 4. SQUARES Mackenzie cut a square
parallelogram from the side. The levels along its diagonals to get four congruent
for the trays are evenly spaced. right triangles. She then joined two of

them along their long sides. Show that
H’ the resulting shape is a square.
GI’

N
SN
LSO
) s N

AB = 4 inches k_:r-:" 5

20 inches

What two labeled peints form a rhombus
with hase AA'7

2. SLICING Charles cuts a rhombus along
both diagonals. He ends up with four
congruent triangles. Classify these
triangles as acute, obiuse, or right.

3. WINDOWS The edges of a window are
drawn in the coordinate plane.

¥ 5. DESIGN Tatianna made the design
shown. She used 32 congruent rhombi to
create the flower-like design at each
corner.

4

Determine whether the window is a
sguare or a rhombus,

a. What are the angles of the corner
rhombi?

b. What kinds of quadrilaterals are the
dotted and checkered figures?
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Creating Pythagorean Puzzles

By drawing two squares and cutting them in a certain way, you

can make a puzzle that demonstrates the Pythagorean Theorem.

A sample puzzle is shown. You can create your own puzzle by
following the instructions below.

1. Carefully construct a square and label the length
of a side as a. Then construct a smalier square to
the right of it and label the length of a side as &,
as shown in the figure above. The bases should
be adjacent and collinear.

2. Mark a point X that is b units from the left edge
of the larger square. Then draw the segments
from the upper left corner of the larger square to
point X, and from point X to the upper right corner
of the smaller square.

3. Cut out and rearrange your five pieces to form a
larger square. Draw a diagram to show your
answer.

4. Verify that the length of each side is equal to

Va* + b2,

Chapter 6 36
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(S48 Properties of Kites and Trapezoids @
A kite is a quadrilateral with exactly two pairs of congruent p<::>;;
consecutive sides. If a quadrilateral is a kite, such as FGHJ,

then it has the following properties.

J

Praperties of Kites

The diagonals are perpendicular.

£ FH1GJ
F%H
J

Exactly one pair of opposite angles is
congruent.

G

<:::> LGzl
F H
S

base

lag

Each || side is
called a base.

A trapezoid is a quadrilateral with exactly one pair of parallel sides. [f the legs of
a trapezoid are congruent, the trapezoid is an isosceles trapezoid.

Each nonparallel side
log is called & leg.

Base angles are two
consecutive angles whose
common side is a bass.

Isosceles Trapezoid Theorems

+ In an isosceles trapezoid, each pair of base angles is congruent.
« [f a trapezolid has one pair of congruent base angles, then it s isosceles,
« A trapezoid Is isosceles if and only if its diagonals are congruent.

In kite ABCD, mZBCD =98°, and mZADE = 47°, Find each measure.

1. mZDAE

2. m£BCE

3. m£LABC

4, Find m£J in trapezoid JKLM.

K L

a7
J > M

o

B8

5. In trapezoid EFGH, FH=9. Find AG.

Criginal content Copyright © by Holt MeDougal, Additions and changes to the original content are the rasponsibility of the Instruclor.
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Properties of Kites and Trapezoids continued

Trapezoid Midsegment Theorem

The midsegment of a trapezoid is the segment
whose endpoints are the midpoints of the legs. A N
» The midsegment of a trapezoid is parallel to

each base. AB||MN and AB||LP ;[

» The length of the midsegment is one-half
the sum of the length of the bases.

B= —-(MN+ LP)

AB is the
midsegment
of LMNP.

Find each value so that the trapezoid is isosceles.

6. Find the value of x. 7. AC=27z+8, BD=4z- 3. Find the
value of z,

A

> S c
(Bx® + 32)'& {Tﬂ,/ A
o] T S

Find each length.

8. KL

10. EF
c
E
14
B
3
4 A } 3 } D

OCriginal content Copyright @ by Mol McDougal. Addilions and changes to the original content are the respansibilily of the instructor.
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son | Practice B
A28 Properties of Kites and Trapezoids

In kite ABCD, m£BAC = 35° and m4BCD = 44°,
For Exercises 1-3, find each measure. A®C
1. m£ABD 2. m£DCA 5 3. m£LABC
G
13
4. Find the area of AEFG. F H
E
5. Find m£2Z 6. KM= 7.5, and NM = 2.6. Find LN.
W, Ki L
z @
X Y J M
. o A Q
7. Find the value of n so that PQRS is isosceles. /(10n+ 1° ©  (i2n— 4)=\
s P
X L H E
8. Find the value of x so that EFGH is isosceles. 2= 107
e (x2 ~ 98)°
[
9. BD = 7a — 0.5, and AC = 5a + 2.3. Find the 8
value of g so that ABCD is isosceles.
A D
10. QS = 8z% and AT = 62z° + 38. Find the T o
value of z so that QRST is isosceles. %
s R
Use the figure for Exercises 11 and 12. The figure shows a —
ziggurat. A ziggurat is a stepped, flat-topped pyramid that e L
was used as a temple by ancient peoples of Mesopotamia. M LN
The dashed lines show that a ziggurat has sides P B

-k 1S

roughly in the shape of a trapezoid.

11, Each “step” in the ziggurat has equal height. Give the vocabulary term for MN.

12. The bottom of the ziggurat is 27.3 meters long, and the top of the ziggurat
is 11.6 meters long. Find MN.

Copyright @ by Holt, Rinehart and Winston. 42 Holt Geﬂmetl‘v
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Challenge

LESSOH
E Properties and Atiributes of Polygans continued

The Polygon Angle Sum Theorem states that the sum of the interior angle
meaguras of 4 convax pelygon with r gides Is {a — 2HE0%

Convex Number Sum of Interior Angla

Polygon of Sides Maasures: {n — 2)180"
quadrilateral 4 {4 -~ 2)180" = 360"
hiexagon 6 {6 — 21180" = 720°
decagen 10 {10 — 2}180° = 1440

I a pelygon is & reqular polygon, then you can divide the sum of the interior angle
measures by the number of sidas to fing the measure of each interior angle.

Reqular Humbar Sumt of intertar Measure of Each

Polygon of Sides Angla M Intorior Angle
quadrifateral 4 360° J60° + 4 = 90"
hexagon ] 720° F20° = 65 = 12¢°
o 10 1440 1440° + 10 = 144°

Tho Polygon External Angle Sum Thearem slales
that the sum of the exterior angle mensures, one
angle at each vartex, of a convax polygon Is 360°, 157

Tha measura of each extarior angle of a regular
polygon with a2 exterior angles is 360° + . So
the measure of each extericr angla of a regular
docagon is 3607 - 10 = 36°.

3
152* + (A" + 145" = 380°

Find the sum of tho [nterlor angle measures of aach coavex polygon.

7. pentagon 8. octagon 9. nonagon

sAne g [

Find the measure of each [nterior angle of ecach regular palygon. Round {o the
nearost tenth If necessory.

10. pentagan 11. heptagon 12. 15gon

195° 12040 .

Find the measure of aach extorior angle of eath regular polygon,
13, quadrilataral 14. octagon

Holt Geomelry

Disseckions

In the exarcises en this page, you will explore a fascinating
branch of mathematics that is called dissection theory.

1. Casefully trage the four figures at
the #ight onto a sheat of paper. Gut
them oui. Amange the figures so
that togethar they form a square.
Skatch the arrangemant In the
blank spaca at tha right.

When you dissect a geomatric figure, you cutilinio
two or morg parts. The puzzle pieces In Exercise 3
ware lormed by dissecting a squara into four
congruant polygons. The figures at tha right show
1hraa other dissections.

2. Show four additiona! ways to dissect a sguara into four congrusni palygens.
{The polygons may be either convex or concave.)

4. Show four ways to dissect a regular pentagon inta five congruamt polygons.

O OO0

. Describe a general technigue for dissecting any regular ngon into 7 congruent
pelygons,

Beacriptions

(=]

=]

. Tha figuro at tha right is a 4-by-4 grid of squaras. Making cuts anly along
the grid fines, find all possible ways lo dissect the grid inte two congruent
paris, Sketch your disaeclions on a separate shoet of papar.

THare arg six possibie digsectinns

SRy ok Mt My 8 Helt Goometry

mnwmawwm T
Problem Solving

B4E Properties and Attributes of Polygons

1. A campground site is in the shapa of a 2. A penlagon has two axterior angles that
convex quadrilateral. Thres sidos of the measure (3x)°, two exterior angles that
campgreund fom fwo right angles, The measure (2x + 22}, and an exterior
third Intericr angla measures $0° less angle that measures {x -+ 41)°. If all of
than the fourth angle. Find the measure 1hege angles have dilferent vertices,
of each interior angls. what aro the measures of the pxtarior

angles of the pantagen?
207 600 0%

3. The top view of a hoxagonat greenhousa
15 shown at the right. Whal is e measuro
of £ PQRA, the acute angle formed by the
housa and the greanhousa?

L%
ik

Chonse the best answer.

4. Afigure is an aquiangular 18-gon, What
i the measura of each extarior angle of

5. Threa interior angles o! a convex
heptagon measure 1257 and two of the

tha polygen? interior angles measure 143° Which
A0 are possible moastres for the other two
2 1g° inlerior angles of the heptagon?

G20 F 48" and 48° H 100" and 115°
D 35 G 39° and 100* " BY" and 1507

6. Find the measure of £LAKL. 7. What is the measure of 2.GCDT

e
n c
i}
Ear i & "
A C B8 iz H 73
B:68° O 143° G 118" J 29
oot Sby . Mo anf Wi, 9 Hott Geometry

) _Reading Strategies
: Understanding Vocabulary

AQQRLLQLQ

Partagon Haxagon
Dizgrorial

Vedox

1. How many sides does a pentagon have?
2. Give somg gramplas of pentagons In real lifg,

Samnln gusvior podosliian srogsy

3. #How many vertices deas a quadrilateral have?

4. How does the number of vertices of a palygon compare to
the number of sides of the same polygen?

There bs pa pnual numbnr of sides and vaslicns ia ey

5. What is the rame of & polygon with sight sidas?
B, Bow many dlagonals can be drawn from one verlax

of a haxagon? e
concave—any part of & diagonal cenfaing points In the exterior of the polygon
convex—no diagonat containg points In the exterior of the polygon
Draw an example of each palygon.

7. convex heptagon 8. concave guadiilateral
nig pouwsn Sampin
‘ H
J
e
—
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Study Guide and Intervention

Trapezoids and Kites

Properties of Trapezoids A trapezoid is a quadrilateral with o base -
exactly one pair of parallel sides. The midsegment or median ﬁ
of a trapezoid is the segment that connects the midpoints of the legs of Ft
the trapezoid. Its measure is equal to one-half the sum of the base
lengths of the bases. If the legs are congruent, the trapezoid is STUR is an isosceles trapezoid.

an isosceles trapezoid. In an isosceles trapezoid both pairs of SR=TU £R= LU, £S5 = £T
base angles are congruent and the diagonals are congruent.

U

The vertices of ABCD are A(-3, ~1), B(~1, 3),

C(2, 3), and D{4, —1). Show that ABCD is a trapezoid and B, i iC
determine whether it is an isosceles trapezoid.
G e (1) 4 /
sl of AB=———"—=—-=2 f
sope 13 2 AB =3 - P+ (-1-3F LD x
SiOpeOfA_.-D—=—M=—Q~= 0
i-3) 7 = Vi1 16 = V20 = 2V5
Tl 3 -3 0
1 3 5] G
slope o 5D "3°0 D =V@-4F+ B~ (“DF
T -1-3 —4
slope of CD = =—==-2
p iT9 T3 = VA + 16 =V320 =25

Exactly two sides are parallel, AD and BC, so ABCD is a trapezoid. AB = CD, so ABCD is
an isosceles trapezoid.

Exercises
Find each measure.
1.msD 2.mZL

125°

c > D

COORDINATE GEOMETRY For each quadrilateral with the given vertices, verify
that the quadrilateral is a trapezoid and determine whether the figure is an
isosceles irapezoid.

3. A(-1, 1), B(3, 2), C(1,-2), D(-2, —1) 4. J(1, 3}, K(3, 1), L(3, -2), M(-2, 3)

For trapezoid HJKL, M and N are the midpoints of the legs.
5. If HJ = 32 and LK = 60, find MN. H J

6. If HJ = 18 and MN = 28, find LK. @
I K

Chapter 6 37 Glencoe Geometry
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/ Study Guide and Intervention conined

Trapezoids and Kites

Properties of Kites A kite is a quadrilateral with exactly two pairs of consecutive

congruent sides. Unlike a parallelogram, the opposite sides of a kite are not congruent
or parallel.

M
The diagonals of a kite are perpendicular. A AT N
For kite RMNP, MP + RN e X
P
In a kite, exactly one pair of opposite angles is congruent.
For kite RMNP, /M = £P W
80°

i

If WXYZ is a kite, find m4Z

The measures of £Y and ZW are not congruent, so ZX = /7.

meX +msY + miZ + mZW = 360 X <
msX + 60 + mZZ + 80 = 360

meX + miZ = 220

msX =110, msZ = 110

( BRGINRRE 2 ABCD is a kite, find BC. 5 Y
The diagonals of a kite are perpendicular. Use the
Pythagorean Theorem to find the missing length. 5
BP? + PC* = BC* ) "
5% 4 122 = BC® A 5 c
169 = BC? 5
13 =BC
- D
Exercises
If GHJK is a kite, find each measure.
1. Find mZJRK. .
2, If RJ = 3 and RK = 10, find JK. o R J
3. It m£GHJ = 90 and mZGKJ =110, find m£LHGK,
4. If HJ = 17, find HG.
5. If HG = 7 and GE = 5, find HR. K

6. If mZGHJ = 52 and m«£GKJ = 95, find m£ZHGK.

Chapter 6 38 Glencoe Geometry
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Skills Practice

Trapezoids and Kites
ALGEBRA Find each measure.

1.mZsS 2.msM
Q - R
§3° o J > o
142°
14 " 51 21
T S " B oy
3.mzsD 4, RH
B R
W\
H S
2
A ag° 70°> C |
E

ALGEBRA For trapezoid HJKL, T and § are midpoints of the legs.

5.IfHJ = 14 and LK == 42, find T'S. H J

6.If LK = 19 and TS = 15, find HJ. T \i

L K

7.1 HJ =7 and T'S = 10, find LK.

¥

8. If KL = 17 and JH = 9, find ST.

COORDINATE GEOMETRY EFGH is a quadrilateral with vertices E(1, 3), F(5, 0),
G{B, ""5); H("‘4, 4).

9, Verily that EFGH is a trapezoid.

10. Determine whether EFGH is an isosceles trapezoid. Explain.

Chapter 6 39 Glencoe Geometry
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Practice
Trapezoids and Kites

Find each measure.

1.msT 2. msY
T R vV w
T 50° 7
X
&
Y . z 68° 7 Y
z
3.mLQ 4, BC

B

Q
A A
£ 487> R ‘
D

=)

ALGEBRA For trapezoid FEDC, V and Y are midpoints of the legs.
5. If FE = 18 and VY = 28, find CD. y v
6. If msF = 140 and mZE = 125, find m£D. o 5

COORDINATE GEOMETRY RSTU is a quadrilateral with vertices R(—3, —3), S(5, 1),
(10, -2), U(—4, —-9).

N

7. Verify that ESTU is a trapezoid.

8. Determine whether RSTU is an isosceles trapezoid. Explain.

9. CONSTRUCTION A set of stairs leading to the entrance of a building is designed in the
shape of an isosceles trapezoid with the longer base at the bottom of the stairs and the
shorter base at the top. If the bottom of the stairs is 21 feet wide and the top is 14 feet
wide, find the width of the stairs halfway to the top.

10. DESK TOPS A carpenter needs to replace several trapezoid-shaped desktops in a

classroom. The carpenter knows the lengths of both bases of the desktop. What other
measurements, if any, does the carpenter need?

Chapter 6 40 Glencoe Geometry
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Trapezoids and Kites

1. PERSPECTIVE Artists use different
techniques to make things appear to be
3-dimensional when drawing in two
dimensions. Kevin drew the walls of a
room. In real life, all of the walls are
rectangles. In what gshape did he draw
the side walls to make them appear
3-dimensional?

2. PLAZA In order to give the feeling of
spaciousness, an architect decides to
make a plaza in the shape of a kite.
Three of the four corners of the plaza
are shown on the coordinate plane. If
the fourth corner is in the first
gquadrant, what are its coordinates?

¥

Chapter 8

41

'Word Problem Practice

3. AIRPORTS A simplified drawing of
the reef runway complex at Honolulu
International Airport is shown below.

I |

How many trapezoids are there in this
image?

4, LIGHTING A light outside a room shines
through the door and illuminates a
trapezoidal region ABCD on the floor.

D C

A B

Under what circumstances would
trapezoid ABCD be isosceles?

5. RISERS A riser is designed to elevate
a speaker. The riser consists of
4 trapezoidal sections that can be
stacked one on top of the other to
produce trapezoids of varying heights.

10 feet

20 feat

All of the stages have the same height.
If all four stages are used, the width of
the top of the riser is 10 feet.

a. If only the bottom two stages are
used, what is the width of the top
of the resulting riser?

b. What would be the width of the riser
if the bottom three stages are used?

Glencoe Geomelry
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Enrichment

Quadrilaterals in Construction

Quadrilaterals are often used in construction work.

1. The diagram at the right represents a roof valley rafter
frame and shows many quadrilaterals. Find ’
the following shapes in the diagram and
shade in their edges.

. isosceles triangle

a
b. scalene triangle

rectangle Roof Frame

e o

rhombus

1

trapezoid (not isosceles)

bl

isosceles trapezoid

2. The figure at the right represents a window. The i B0 in. |
wooden part between the panes of glass is 3 inches St £ B
wide. The frame around the outer edge is 9 inches e N
wide. The outside measurements of the frame are
60 inches by 81 inches. The height of the top and
bottom panes is the same. The top three panes are

the same size. ' ; Szn
gtin | o e
a. How wide is the bottom pane of glass? o
gin;
b. How wide is each top pane of glass? m
c. How high is each pane of glass? b i
g:m .

3. Each edge of this box has been reinforced
with a piece of tape. The box ig 10 inches
high, 20 inches wide, and 12 inches deep.
What is the length of the tape that has
been used?

| 10N,

201in. .

Chapter 6 42 Glencoe Geometry
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/Student Recording Sheet sconE

Use this recording sheet with pages 452-453 of the Student Edition.

Read each question. Then {ill in the correct answer.

| RONORGRG) 40000 76000
20000 5.000®
3.000® UBGRORORO,

Record your answer in the blank.

For gridded response questions, also enter your answer in the grid by writing
each number or symbol in a box. Then fill in the corresponding circle for that
number or symbol.

8. (grid in) 8. 12. S
9 “2lolel IBREE
' ololo|e|e RIEIEIEE
o[e[0[0]® ?e[e[0e[®
10. o}{o}folfol]o; ostotiogodlo;
®|0|0|d|® olo|e|e|®
0|0|0|0|o 2|6|0|6|e
11. ololo|o|® ®|0|e|o|e
o|ole|o|® ?|e|e|e|o
” Sigilale glglae
12. (grid in) o|e|®|o]e® o|e|e|o|e
©[0|0|6|® ololelole
13,

Record your answers for Question 14 on the back of this paper.

Chapter 6 43 Glencoe Geometry
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Rubric for Scoring Extended Response

General Scoring Guidelines

¢ If a student gives only a correct numerical answer to a problem but does not show how
he or she arrived at the answer, the student will be awarded only 1 credit, All extended-
response questions require the student to show work,

e A fully correct answer for a multiple-part question requires correct responses for all
parts of the question. For example, if a question has three parts, the correct response to
one or two parts of the question that required work to be shown is not considered a fully
correct response.

e Students who use trial and error to solve a problem must show their method. Merely
showing that the answer checks or is correct is not considered a complete response for
full credit.

Exercise 14 Rubric

Score Specific Criteria

Students correctly determine the quadrilateral in part a is a parallelogram since
opposite sides are congruent. Students correctly determine the quadrilateral in part b

4 does not contain sufficient information to prove it is a parallelogram. The two horizontal
sides must also be congruent. Students correctly determine that the quadrilateral in
part ¢ is a parallelogram since both pairs of opposite angles are congruent.

3 A generally correct solution, but may contain minor flaws in reasoning or computation.

)

A partially correct interpretation and/or solution to the problem.

1 A correct solution with no evidence or explanation.

An incorrect solution indicating no mathematical understanding of the concept or task,
or no selution is given.

Chapter 6 44 Glencoe Geomefry
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(Lessons 6-1 and 6-2)

1. Find the sum of the measures of the interior angles of a
convex 70-gon.

2. The measure of each interior angle of a regular polygon is 172,
Find the number of sides in the polygon.

3. The measure of each exterior angle of a regular polygon is 18.
Find the number of sides in the polygon,

4. Given parallelogram ABCD with C(5, 4), find the coordinates
of A if the diagonals AC and B} intersect at (2, 7).

5. MULTIPLE CHOICE Find mZ1 in

D C
parallelogram ABCD. P{
A 64 C 46
A A B

B 53 D 36

NAME DATE

'Chapter 6 Quiz 2

(Lesson 6-3)

1. Determine whether this quadrilateral
is a parallelogram. Justify your answer.

For Questions 2-4, write true or fulse.

2. A gquadrilateral with two pairs of parallel sides is always a
parallelogram.

3. The diagonals of a parallelogram are always perpendicular.

4. The slope of AB and CD is % and the slope of BC and AD is
-_g-. ABCD is a parallelogram.

5. Refer to parallelogram ABCD. A B
If AB = 8 cm, what is the perimeter
of the parallelogram?
Gem
D C
Chapter 6 45
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Chapter 6 Quiz 3 scoe

{Lessons 6-4 and 6-5)

1. MULTIPLE CHOICE RSTVisa a
rhombus. Which of the following
statements is NOT true?

A RV=TS

B RV1TS

C RS| TV v T

D LR=/T 1.

For Questions 2 and 3, refer to trapezoid MNPQ.

2. Find mZM. 2.
3. Find m£Q. 3.
M
4. True or fulse. A quadrilateral that is a rectangle and a
rhombus is a square. 4.
5. LJABCD has vertices A4, 0), B(0, 4), C(—4, 0), and D0, —4).
Determine whether ABCD is a rectangle, rhombus, or square.
List all that apply. 5.

NAME DATE ___ PERIOD

Chapter 6 Quiz 4 score

(Lesson 6-6)

For Questions 1 and 2, refer to kite DEFC, D
E
L. i m/DCF = 34 and m/DEF = 90, ‘?

find mZCDE. ) X
F
2. 1f DR = 5 and RE = 5, find FE. 4 2,

For Questions 3 and 4, refer to trapezoid NPQM
where X and Y are midpoints of the sides.
N P

3. If M@ = 15 and XY = 10, find NP. 3.
4. If NP = 13 and M@ = 18, find XY X / { 4.
> Q
5. If CDEF is a trapezoid with vertices C(0, 2), D(2, 4), E(7, 3),
and F(1, —3), how can you prove that it is an isosceles
trapezoid? 5.

Chapter & 46 Glencoe Geometry
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Chapter 6 Mid-Chapter Test scoRe

{Lessons 6-1 through 6-3)

Write the letter for the correct answer in the blank at the right of each question.

1. Find the measure of each exterior angle of a regular 56-gon. Round to the
nearest tenth,
A 3.2 B 64 C 1736 D 9720 1.

2. Given BE = 2x + 6 and £0 = 5x - 12 in 5 c
parallelogram ABCD, find BD.
G 12 J 36 A D 2,

3. If the slope of P is % and the slope of QF is — —%, find the slope of SR so that
PRRS is a parallelogram.,

2 3 1
Al B 2 c -1 D 2 3.
4. Find mZW in parallelogram RSTW. R __S
F 17 H 55 (x+18)
G 33 J 125 x—1)° 4,
W T

5. Find the sum of the measures of the interior angles of a convex 48-gon.
A 1725 B 360 C 8280 D 8640 5.

6. Find x. E 6.
(2x =12 {8x + 2F
(x4 30} (x— 10}
7. ABCD ig a parallelogram with mZA = 138, Find mZB. 1.
8. Determine whether ABCD is a parallelogram if AB = 6,
BC =12, CD = 6, and DA = 12. Justify your answer. 8,
M A L
9, In parallelogram MLIKJ, !
find mZMLEK and mZLEJ. g, 9.
]
J K
10. XYWZ is a quadrilateral with vertices W(1, —4), X(—4, 2),
¥Y(1, —1), and Z(—2, —3). Determine if the quadrilateral is a
parallelogram. Use slope to justify your answer. 10.

Chapter 6 a7 Glencoe Geometry
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"Chapter 6 Vocabulary Test

base legs rhornbus
base angle midsegment of a trapezoid square
diagonal parailelogram trapezoid
isosceles trapezoid rectangle

Choose from the terms above to complete each senfence.

1. A quadrilateral with only one pair of opposite sides parallel
and the other pair of opposite sides congruent is a(n) 2

2. A quadrilateral with two pairs of opposite sides parallel is a(n)
?

3.A quadl:?ilate1'al with only one pair of opposite sides parallel is
a(n) __*

4. A quadz‘;ilateral that is both a rectangle and a rhombus is
aln) !

5. A quadrilateral with four congruent sides is a(n) .7

Write whether each sentence is true or false. If false,
replace the underlined word or number to make a true
sentence.

8. A quadrilateral with four right angles is a frapezoid
7. A quadrilateral with two pairs of congruent consecutive sides

is a kite,

Choose the correct term to complete each sentence.

8. Segments that join opposite vertices in a quadrilateral ave
called (medians, diagonals).

9, The segment joining the midpoints of the nonparallel sides

of a trapezoid is called the (median, diagonal).

Define each term in your own words.

10. base angles of an isosceles trapezoid

11. legs of a trapezoid

Chaptsr 6 48

PERIOD

SCORE

10.

11.

Glencoe Geomeltry

-ou| ‘sauedwas iH-MEI0p Sul J0 UOISIAIR B *|IH-raeinow/sooualD & jybuidas



Copyright € Glencoe/McGraw-Hill, a division of The McGraw-Hiit Companies, Ine.

NAME DATE . PERIOD

Chapter 6 Test, Form 1 score

Write the letter for the correct answer in the blank at the right of each question.

1. Find the sum of the measures of the interior angles of a convex 30-gon.
A 5400 B 5040 C 360 D 168 1.

2. Find the sum of the measures of the exterior angles of a convex 21-gon.
F 21 G 180 H 360 J 3420 2.

3. If the measure of each interior angle of a regular polygon is 108, find the
measure of each exterior angle.

A 18 B 72 C 90 D 108 3.
4, For parallelogram ABCD, find the value of x. g 320
F 4 H 16
G 10.25 J 215 Al 4,

5. Which of the following is a property of a parallelogram?
A The diagonals are congruent. C The diagonals are perpendicular.

B The diagonals bisect the angles. D The diagonals bisect each other. 5.

6. Find the values of x and y so that ABCD will be
a parallelogram.

F x=6,y=42
H x=20,y=42

Jx=20,y:22 6.
7. Find the value of x so that this quadrilateral is p T

a parallelogram.

A 44 C 90 e

B 46 D 134 [

8. Parallelogram ABCD has vertices A(0, 0), B(2, 4), and C(10, 4). Find the
coordinates of D,

F D8, 0 G D(10, 0) H Do, 4) J D(10, 8) 2 T
9, Which of the following is a property of all rectangles?

A four congruent sides C diagonals are perpendicular

B diagonals bisect the angles D four right angles 9

10. ABCD is a rectangle with diagonals AC and BD. If AC = 2x + 10 and
BD = 58, find the value of x.

F 23 G 33 H 78 J 122 16
11. ABCD is a rectangle with B(—5, 0), C(7, 0) and D(7, 8). Find the coordinates

of A.

A A(-B, T B A3, 5 C A(-5,3) D A, -3) 1.

Chapter 6 49 Glencoe Geomelry
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12. For rhombus ABCD, find m /1.

8 C
F 45 H 90 E
G 60 J 120 A h i2.
13. Find mZFPRS in square PLS. Q R
A 30 C &0
B 45 D 90 p 5 13.
14. Choose a pair of base angles of trapezoid ABCD. A 2]
F /A, /C H /A, /D Q
G 4B, ZD J 4D, /C D Y 14.
15, In trapezoid DEFG, find m£D. E o F
A 44 C 108
B 72 D 136 D 12 15.
16. The hood of Olivia’s car is the shape of a trapezoid. The base bordering the
windshield measures 30 inches and the base at the front of the car measures
24 inches. What is the width of the median of the hood?
F 25in. G 27 in. H 28in. J 29in. 16.
17. The length of one base of a trapezoid is 44, the median is 36, and the other
base is 2x + 10. Find the value of x.
A9 B 17 C 21 D 40 17.
18. Given trapezoid ABCD with median EF, which 2] c
of the following is true? ﬁ '
F EF =2AD H AB = EF A D
G AE =FD J EF = ﬁgm%-mé?@,_ 18.
19. PQRS is a kite. Find mZ8. Q
A 100 C 200
B 160 D 360 P 36> R 19.
s
20. JKLM is a kite, find JM. K
F V25 H V13 , A\ ,
G V&9 J 1 ‘q? 20.
M
Bonus Find x and mZWYZ in X v 4
rhombus XYZW. " [‘3;‘)““ 20" B:
‘ (g2
W zZ
Chapter 6 50 _ Glencoe Geomelry
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Chapter 6 Test, Form 2A score

Write the letter for the correct answer in the blank at the right of each question.

1. Find the sum of the measures of the interior angles of a convex 45-gon.
A 8100 B 7740 C 360 D 172 1.

2. Find the value of x.

F 30 H 102
“{x+ 40)°

3. Find the sum of the measures of the exterior angles of a convex 39-gon.
A 39 B 90 C 180 D 360 3.

4. Which of the following is a property of a parallelogram?
F Each pair of opposite sides is congruent.
G Only one pair of opposite angles is congruent.
H Each pair of opposite angles is supplementary.
J There are four right angles. 4.,

5. For parallelogram ABCD, find mZ1. B w N
A 60 C 36 .
B 54 D 18 5.

6. ABCD is a parallelogram with diagonals intersecting at E. If AE = 3x + 12
and EC = 27, find the value of x.

F 5 G 17 H 27 J 47 6.
7. Find the values of x and y so that this
quadrilateral is a parallelogram. (2 30"
Ax=13,y=24 C x=7y=24 Ay =
Bx=13,y=6 D x=7y=6 2/)/\/%"12)" 7
“{5x— Q)

8. Find the value of x so that this quadrilateral

is a parallelogram. T 1 50
F 12 H 36 / /
G 24 J 132 (dx=12) 8,

9. Parallelogram ABCD has vertices A(8, 2), B(6, —4), and C(-5, —4). Find the
coordinates of D.
A D(-5,2) B D(-3,2) C D(-2,2) D D{(—4,8 9.

10. ABCD is a rectangle. If AC = bx + 2 and BD = x + 22, find the value of x.
F 5 G 6 H 11 J 26 10,

11. Which of the following is true for all rectangles?
A The diagonals are perpendicular.
B The diagonals bisect the angles.
C The consecutive sides are congruent.
D The consecutive sides are perpendicular. 11.

Chapier 6 51 Glencoe Geometry
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Chaﬁief 5 ?@ﬁ,?@ﬁﬁi ZA feontinued)

12. ABCD is a rectangle with B(—4, 6}, C(—4, 2}, and IX(10, 2). Find the
coordinates of A.
F A, 4) G AQ0, 4 H A2, 6) J A(10, 6)

13. For rhombus GHJK, find m£1. G :
A 22 C 68 )(
B 44 D 90 T\

14. The diagonals of square ABCD intersect at E. f AE = 2x + 6 and

BD = 6x — 10, find AC.
F 11 G 28 H 56 J 90

15. ABCD is an isosceles trapezoid with A(10, —1), B(8, 3), and C(—1, 3). Find the
coordinates of D).
A D(-3, -1) B D(-10, —11) C D(-1, 8) D D{(-3, 3)

18. For isosceles trapezoid MNOP, find mZMNP. N 0
F 44 H 80 N
G 64 J 116
M A P

17. The length of one base of a trapezoid is 19 inches and the length of the
median ig 16 inches. Find the length of the other base.
A 35in. B 19in. C 17.51in. D 13in.

18. Judith built a fence to surround her property. On a coordinate plane, the four
corners of the fence are located at (—16, 1), (-6, 5), (4, 1), and (-6, —3).
Which of the following most accurately describes the shape of Judith’s fence?

¥ square H rhombus
G rectangle J trapezoid

19, For kite PQRS, find m£$ Q
A 248 C 112

S

20. ABCD is a parallelogram with coordinates A4, 2), B{4, —1), C(~2, —1), and
D(—2, 2). To prove that ABCD is a rectangle, you would plot the
parallelogram on a coordinate plane and then find which of the following?

12.

13.

14.

15.

16.

17,

18!

19.

20,

F measures of the angles H slopes of the diagonals
G lengths of the diagonals J midpoints of the diagonals
Bonus Find the possible value(s) of x in J X248 K
rectangle JKLM. B:
L

3x+ 36

Chapter 6 52 Glencoe Geometry
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/Chapter 6 Test, Form 2B SCoRE

Write the letter for the correct answer in the blank at the right of each question.

1. Find the sum of the measures of the interior angles of a convex 50-gon.

A 9000 B 8640 C 360 B 1728 1.
2. Find the value of x.

F 16 H 50

G 34 J 70 (2x — 10y 2.
3. Find the sum of the measures of the exterior angles of a convex 65-gon.

A Bb4 B 90 C 180 D 360 3
4. Which of the following is a property of all parallelograms?

F Each pair of opposite angles is congruent.

G Only one pair of opposite sides is congruent.

H Each pair of opposite angles is supplementary.

J There are four right angles. 4.,
5. For parallelogram ABCD, find m 1. 5 IS ZAN

A 19 C 52

B 38 D 56 A p 5.
6. ABCD is a parallelogram with diagonals intersecting at E. If AE = 4x — 8

and £C = 36, find the value of x.

F 7 G 11 H 155 J 38 6.
7. Find the values of the values of x and v so that the quadrilateral

is a parallelogram, -~

Ax=27y=90 C x=13,y=90 e

Bx=27,y=40 D x=13,y =40 cl=8 g

8. Find the value of x so that the quadrilateral is a parallelogram.

F?»%u H 12
b Gx— 6
G 8 J 66 "ﬂ““ S

9. ABCD is a parallelogram with A(5, 4), B(—1, —2), and C(8, —2). Find the
coordinates of D.
A D(-5,4) B D(§, 2) C D(14, 4) D D4, 1) 9.

v 4]

10. ABCD i3 a rectangle. If AB = 7x — 6 and CD = 5x + 30, find the value of x.
F 55 G 12 H 13 J 18 10.

11. Which of the following is true for all rectangles?
A The diagonals are perpendicular.

B The consecutive angles are supplementary.
C The opposite sides are supplementary.
I The opposite angles are complementary. 11.
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ﬂiamw’ ﬁ ?est,F@fm 23 {continued)

12. ABCD is a rectangle with B(-7, 3), C(5, 3), and X5, —8). Find the
coordinates of A.

F A(-8,-7) G A(-7,-8) H A(-5,-3) J A{-8, —b)
13. For rhombus GHJK, find mZ1. H J

A 90 C 52 1 ;

B 64 D 38 G 1087,

14. The diagonals of square ABCD intersect at E. IfAE = 3x — 4 and
BD = 10x — 48, find AC.
F 90 G 52 H 26 J 10

15. ABCD is an isosceles trapezoid with A(0, —1), B(—2, 3), and (6, —1). Find
the coordinates of C.
A CB, 1) B (9, 4) C C2,3 D (8, 3)

16. For isosceles trapezoid MNOP, find m/ZMNP. N

0]
F 42 H 82 S
G 70 J 98 y e

L}

17. The length of one base of a trapezoid is 19 meters and the length of the
median is 23 meters. Find the length of the other base.
A 1Bm B 21m C 27m D 42 m

18 On a coordinate plane, the four corners of Ronald’s garden are located at
(0, 2), (4, 6), (8, 2), and (4, —2). Which of the following most accurately
describes the shape of Ronald’s garden?

F square H rhombus
G rectangle J trapezoid
19. For kite WXYZ, find mZW. W
A 108 C 212
B 148 D 360 A% 157 =X
Y

20. ABCD is a parallelogram with coordinates A(4, 2), B(3, -1}, C(-1, -1}, and
D(~1, 2). To prove that ABCD is a rhombus, you would plot the parallelogram
on a coordinate plane and then find which of the following?

F measures of the angles H slopes of the diagonals
G lengths of the diagonals J midpoints of the diagonals

Bonus The sum of the measures of the interior angles of a
convex polygon is ten times the sum of the measures
of its exterior angles. Find the number of sides of the
polygon. B:

12,

13.

14.

15.

16,

17.

18.

19,

20.
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‘Chapter 6 Test, Form 2C SCORE

1. What is the sum of the interior angles of an octagonal box? 1.

2. A convex pentagon has interior angles with measures
(5x — 12)°, (2x + 100)°, (4x + 18)°, (6x + 15)°, and (3x + 41)°.

Find the value of x. 2.
3. If the measure of each interior angle of a regular polygon is

171, find the number of sides in the polygon. 3.
4. In parallelogram ABCD, B

msLl =x+ 12, and mz2 = 6x — 18. /\
Find m«1. A !

D
5. Find the measure of each exterior angle of a regular 45-gon. 5.
6. In parallelogram ABCD, mZA = 58. Find mZB. G.

7. Find the coordinates of the intersection of the diagonals of
parallelogram XYZW with vertices X(2, 2), ¥(3, 6), Z(10, 6),

and W(9, 2). 7.
8. Determine whether ABCD is a v, ©
parallelogram. Justify your answer. 8.
A D

9. Determine whether the quadrilateral with vertices A(5, 73,
B(1, —-2), C(—6, —3), and X2, 5} is a parallelogram. Use the
slope formula. 9.

10. For quadrilateral ABCD, the slope of AB is —41~, the slope of BC
is - %, and the slope of CD is ;11-. Find the slope of DA so that

ABCD will be a parallelogram. 10.
11. Given rectangle ABCD, find the value A B8
of x. Floxs1or 11.
(3;:_";:3:

12. ABCD is a parallelogram and AC = BD. Determine whether
ABCD is a rectangle. Justify your answer. 12,

13. ABCD is a rhombus with diagonals intersecting at £, If
mZABC is three times m£BAD, find mZEBC. 13.
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14. TUVW is a square with U(10, 2), V(8, 8), and W(2, 6). Find the
coordinates of T.

15. For isosceles trapezoid MNOP, find N )
m/MNQ.
ML B dp

16. ABCD is a quadrilateral with vertices A(8, 3), B(8, 7),
C{-1, 5), and D{-86, —1). Determine whether ABCD is a
trapezoid. Justify your answer.

17, The length of the median of trapezoid EFGH is 13 feet. If the
bases have lengths 2x + 4 and 10x — 50, find x.

18. ABCD is a kite, If RC = 10, and BD = 48, B

find CD. N
A w C

D

For Questions 19-25, write frue or false.

19. A rectangle is always a parallelogram.

20. The diagonals of a rhombus are always perpendicular.
21. The diagonals of a square always bisect each other.

22, A trapezoid always has two congruent sides.

23. The median of a trapezoid is always parallel to the bases.
24. A kite has exactly two congruent angles.

26. If the diagonals of a parallelogram are perpendicular, then the
parallelogram is a rectangle.

Bonus In parallelogram ABCD, AB = 2x — 7, BC = x + 3y,
CD =x+y, and AD = 2x — y — 1. Find the values of
x and y.
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15.
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22,

23.

24.

25.
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19,

11,

12.

‘Chapter 6 Test, Form 2D

. Bruce is building a tabletop in the shape of an octagon. Find

the sum of the external angles of the tabletop.

. A convex octagon hag interior angles with measures (x + 55)°,

(8x + 20)°, 4x°, (dx — 10)°, {Bx — B5)°, {3x + 52)°, 3x°, and
(2% + 30)°. Find the value of x.

. If the measure of each interior angle of a regular polygon is

176 find the number of sides in the polygon.

. In parallelogram ABCD, B c
msl =x + 25, and mZ2 = 2x.
Find mZ2. P D

. Find the measure of each exterior angle of a regular 100-gon.
. In parallelogram ABCD, mZA = 63. Find m«£B.

. Find the coordinates of the intersection of the diagonals of

parallelogram XYZW with vertices X(3, 0), Y18, 8), Z(—2, 6),
and W(-2, —2).

. Determine whether this quadrilateral
is a parallelogram. Justify your answer.

. Determine whether a guadrilateral with vertices A(5, 7),

B(1, —1), C(—86, —3), and D{—2, 5) is a parallelogram. Use the
slope formula.

If the slope of AB is %, the slope of BC is —4, and the slope of

CD is %, find the slope of DA so that ABCD is a parallelogram.

For rectangle ABCD, find the & ¢
value of x. - (Bx+20)
A )
{3x —2)°
ABCD is a parallelogram and mZA = 90. Determine whether

ABCD is a rectangle. Justify your answer.
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ﬂ‘i&?i@ﬂ" 6 ?@St,?@ym 2@ feantiniec)

13.ABCD is a rhombus with diagonals intersecting at E. If

mLABC is four times m2ZBAD, find mZEBC., 13.
14. PQRS is a square with @(—2, 8), R(5, 7),
and S{4, 0). Find the coordinates of P. 14.
15. For isosceles trapezoid MNOP, find mZMN@. N & 15.
74°
1% e P

16. ABCD is a quadrilateral with A(8, 21), B(10, 27), C(26, 26),
and D(18, 2). Determine whether ABCD is a trapezoid. Justify
your answer. 16.

17. The length of the median of trapezoid EFGH is
17 centimeters. If the bases have lengths 2x + 4 and 8x — 50,
find the value of x. 17.

18. For kite ABCD, if RA = 15, and BD = 16, B

find AD, M\ i8.
’ w C

D
For Questions 19-25, write true or false.
19. A parallelogram always has four right angles. - 19.
20. The diagonals of a rhombus always bisect the angles. 20.
21. A rhombus is always a square. 21.
22. A rectangle is always a square. 22.

23. The diagonals of an isosceles trapezoid are always congruent. 23,

24, The median of a trapezoid always hisects the angles. 24,

25. The diagonals of a kite are always perpendicular. 25.

Bonus The measure of each interior angle of a regular polygon is
24 more than 38 times the measure of each exterior angle.
Find the number of sides of the polygon. B:
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Chapter 6 Test, Form 3

. The sum of the interior angles of an animal pen is 900°.

How many sides does the pen have?

. A convex hexagon has interior angles with measures x°,

(5x — 103)°, (2x + 60)°, (Yx — 31)°, (Bx — 6)°, and (Sx — 100)°.
Find the value of x and the measure of each angle.

. Find the measure of each exterior angle of a regular 2x-gon.

. For parallelogram ABCD, find mZ£1. A V B
’QA ~31

D C

5. ABCD is a parallelogram with diagonals that intersect each

other at E. If AF = x? and EC = 6x - 8, find all possible
values of AC.

. Determine whether the quadrilateral is a
parallelogram. Justify your answer.

. For quadrilateral ABCD, the slope of AB is 2 and the slope

- o 3
of BC is —2. Find the slopes of CD and DA so that ABCD will

be a parallelogram.

8. In rectangle ABCD, find mZ1. B T—AC
- (2x 4 10)*
{ (3x—~ 16)°
A D
9. The diagonals of rhombus ABCD intersect at . If

10.

11.

12,

13.

mLBAE = % (mZABRE), find mZBCD.

The diagonals of square ABCD intersect at E. If AE = 2, find
the perimeter of ABCD.

For isosceles trapezoid ABCD, find AE. B C

1 1 60°
A £ F D

Points G and H are midpoints of AF and DE in g ¢
regular hexagon ABCDEF. If AB = 6 find GH.

The vertices of trapezoid ABCD are FEE
A(10, -1), B(6, 6), C(—2, 6}, and D(—8, —1).
Find the length of the median.
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ﬂlapieﬂ' 6 Test; Eﬂﬁ‘m 3 (continued)
14. Determine whether the quadrilateral ABCD with vertices
A(0,—1), B(—4,-3), C(-5, 1), D(1, T) is a kite. Justify your
answer. 14
15. Determine whether the quadrilateral ABCD with vertices
A8, 23, B(2, 10), C(—6, 6), and D(—2, —2) is a rectangle.
Justify your answer. 15.
16. Determine whether quadrilateral ABCD with vertices A(1, 6),
B(7, 6), C(2, —3), and IN—4, —3) is a parallelogram. Use the
distance formula. 16.
17. Find the value of x in kite EFGH. F
For Questions 18 and 19, complete
the two-column proof by supplying 17
the missing information for each )
corresponding location.
Given: ABCD is a parallelogram. AP
BG = DS, FA = BT &
Prove: PQRS is a parallelogram. B R C
Statements Reasons
1.ABCD is a . 1. Given
2. AD=CRB 2. (Question 18) 18.
3. PAx=RC 3. Given
4, PD=RB 4. Seg. Sub. Prop.
5.AB=CD 5. Opp. sides of a o are =.
6.BQ0=DS 6. Given
7.A0=CS 7. Seg. Sub. Prop.
8. /B= AD. LA=2C 8. Opp A of a o7 are =.
9. ANQBR = ASDP, APAQ = ARCS 9, SAS
10. 0P = RS, OR= PS 10. CPCTC
11. PQRS is a parallelogram. 11. (Question 19) 19.
20. In isosceles trapezoid ABCD,AE =2x + 5, B c
EC =3x - 12, and BD = 4x + 20. E
Find the value of x. A b 20.
Bonus If three of the interior angles of a convex hexagon each
measure 140, a fourth angle measures 84, and the
measure of the fifth angle is 3 times the measure of the
sixth angle, find the measure of the sixth angle. B:
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Chapter 6 Extended-Response Test 5o

Demonstrate your knowledge by giving a clear, concise solution to
each problem. Be sure to include all relevant drawings and justify
your answers. You may show your selution in more than one way or
investigate beyond the requirements of the problem.

1. a. Draw a regular convex polygon and a convex polygon that is not
regular, each with the same number of sides.

b. Label the measures of each exterior angle on your figures.

¢. Find the sum of the exterior angles for each figure. What conjecture can
be made?

2. Draw a rectangle. Connect the midpoints of the consecutive sides. What
type of quadrilateral is formed? How do you know?

3. Draw an example to show why one pair of opposite sides congruent and the
other pair of opposite sides parallel is not sufficient to form a
parallelogram.

4. a. Name a property that is true for a square and not always true for a
rectangle.

b. Name a property that is true for a square and not always true for a
rhombus.

c. Name a property that is true for a rectangle and not always true for a
parallelogram.
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Standardized Test Practice scoRe
(Chapters 1~6)

Instructions: Fill in the appropriate circle for the best answer,

1. Find the coordinates of X if V(0.5, 5) is the midpoint of UX with
U(15h, 21). (Lesson 1-3)
A (—14, —11) C 0,0
B (7.75, 22.5) D (155, —5) 1.O®C®

2. Which of the following are possible measures for vertical angles G
and H? (Lesson 2-8)
F m<G =125 and m£ZH = 55
G msZG =125 and m/ZH = 125
H mdG =55and mZH = 45

J msG =55 and mZH = 152.5 20000
3. Determine which lines are parallel. N P
'67

(Lesson 3-5)

— O
A NS PT C QR | ST Q B

[ qgenuar d — — R g d
B NP | ST D NP QR T 3.0000

s

4. Find the coordinates of B, the midpoint of AC, if A(Za, b) and

C(0, 2b). (Lesson 4-8) g

F (2a, 2) G (a,b) H (0,305) J (3¢5 40000 3

K 2 2 g

5. If RV is an angle bisector, find o £
mZUVT. (Lesson 5-1) B 4 8
A 10 C 68 Ny 2

(o]

B 34 D 136 ey 50000 g
6. Find the slope of the line that passes through points A(-7, 14) and §
B(5, —2). {Lesson 3-3) %

4 3 3 4 2

F—§ Gm:i- Hw«i» J—é— B.OOB®O® :
7. Which statement ensures that Q R %G')
gquadrilateral QRST is a parallelogram? E
(Lesson 6-3) T S é;

A Q=48 C QT || RS g
B QR=TSand @R || TS D msZQ 4+ msS = 180 7. 0000 e
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‘Standardized Test Practice (continued)

8. What is the equation of the line that contains (—12, 9) and is
perpendicular to the line y = 3%+ 57 (Lesson 3-4)

F ym—%x—Q H y=—%x—1

Gy=%x—1 Jy=%x+ﬂ 8.O@O®O®

9, Which of the following theorems can A
be used to prove AABC = ADEC?

{Lesson 4-8) D
A 888 C SAS
B AAS D ASA B8 ¢ 2.0000
E
10. What is the value of x7 (Lesson 6-6) 16

F 2 H 55 / N
G 4 J 7 20 10.60® 0

11. For AABC, AB = 6 and BC = 17. Which of the following
is a possible length for AC? (Lesson 5-3)

A5 B 9 C 13 b 24 1.0 O
W
12, What is m£T in kite STVW? ] ] 12. 060 Q@
F 100 H 95 S <& 15 v
G 130 J 260 T 13

[elele]
instructions: Enter your answer by writing each digit of the answer lollojiollolto]
in a columit box and then shading in the appropriaie circle that QIO eI®

OHOIOIEOIO)
corresponds to that entry. — O|6|6|® ®

13. If AUVW is an isosceles triangle, UV = WU/, % % 8 % %
UV = 166 — 40, VW = 6b, and WI7 = 106 + 2, @2 2||1®
find the value of b. (Lesson 4-1) 21218(818

®|®|0|®|®

14. Find the sum of the measures of the interior angles for P09

a convex heptagon. (Lesson6-1) 14.

SEEEEEOBOBIO |
ololelelelelaicloiclio]l N
AR0R0EOEOBIBIS|
clolsvlelosloRelioly
QEeCEOREREIO
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Standardized Test Practice continued

Instructions: Place your answers in the space provided.

i5. A polygon has six congruent sides. Lines containing two of its
sides contain points in its interior. Name the polygon by its
number of sides, and then classify it as convex or concave and
regular or irregular. (Lesson 1-6) 15.

16, If RT = QM and RT = 88.9 centimeters, find QM. (Lesson 2-7) 16.

17. Which segment is the shortest segment J KL H M
from D to W‘? {Lesson 5-2) W 17.

18. f AABC = AWXY,AB =72, BC = 65, CA = 13,
XY = Tx — 12, and WX = 19y + 34, find the values of
x and y. (Lessen 4-3) 18.

19. Freda bought two bells for just over $90 before tax. State the
assumption you would make to write an indirect proof to show
that at least one of the bells costs more than $45. {Lesson 5-4) 19.

20. The area of the base of a ¢ylinder is 5 em? and the height of
the cylinder is 8 cm. Find the volume of the cylinder. (Lesson17) 20,

21. JKLM is a kite. Complete each

J
statemeBE {Lesson 6-6) 5 21, a
a. .IM_J'-.: _ M K
b, ME L . 8 i
e mZL=ms L ¢

Chapter 6 64 Glencoe Geometry

Uy ‘saedWog [[IH-MEISON L JO UOISIMP B |\H-MEDW/E00U3|1D & buida)



Copyright @ Glencoe/McGraw-Hill, a division of The McGraw-Hil} Companias, Inc.

NAME DATE

Unit 2 Test

(Chapters 4-6)

1. Use a protractor to classify AUVW, AUWX,

il
. . v
and AXWY as ccute, equiangular, obtuse, Y
s right. 1.
or right Y
U

2. In the figure, Z1 = /2, Find the D

G
measures of the numbered angles. M 2.
3 Y7 e
E H

F

3. Name the corresponding congruent sides for DAFP = ASTX., 3.

4, Determine whether AABC = APQR given A(2, —-7), B(5, 3),

Ci{—4, 63, P(8, —1), Q(11, 9), and R{2, 12). 4,

5. In the figure, LK bisects ZJEKM and v
LKL = /KLM. Determine which theorem K a
or postulate can be used to prove that
M

AJKL = AMKL. 5.
6. Triangle ABC is isosceles with AB = BC. Name a pair of
congruent angles in this triangle. 6.

X
7. For kite WXYZ, find mZZ. ‘ .
w y
z

For Questions 8 and 9, refer to the figure.

8. Find the value of @ and mZZWT if ZWisan Y
altitude of AXYZ, m£ZWT = 3a + 5, and T

mZTWY = ba + 13. 7 8.

9. Determine which angle has the greatest measure: ZYWZ,

LWZY, or LZYW. 9.

10. Mr. Ramirez bought a stove and a dishwasher for just over
$1206. State the assumption you would make to start an
indirect proof to show that at least one of the appliances cost

more than $603. 10.
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11. Determine whether 128 feet, 136 feet, and 245 feet can be the
lengths of the sides of a triangle. 11.

12, Write an inequality to 12
describe the possible 5 12 1
values of x. 12.
14 14

13. The measure of an interior angle of a regular polygon is 140.
Find the number of sides in the polygon. 13.

e
14. For parallelogram JKMH, find 3548 .‘
msJHK, mZHMK, and the value of x. K 14,

H x—24

M

15. Determine whether the vertices of quadrilateral DEFG form a
parallelogram given IX—3, B), E(3, 6), F(~1, 0), and G{6, 1). 15.

16. For rectangle WXYZ with diagonals WY and XZ,

WY = 3d 4+ 4 and XZ = 4d — 1, find the value of d. 16.
17. If m£BEC = 9z + 45 in rhombus 5
ABCD, find the value of z. 17.
A C
D
18. In trapezoid HJLK, M and N are u 45
midpoints of the legs. Find KL. 28 J 18.
M 7 N
K L
Ay
4 13
19. Prove that quadrilateral PQRS is ‘
NOT a parallelogram. P2 - i

19,
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Answers (Lesson 6-2 and Lesson 6-3)
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Answers (Lesson 6-5 and Lesson 6-6)
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Answers (Lesson 6-6)
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Answers (Lesson 6-6)
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Chapter 6 Assessment Answer Key

Mid-Chapter Test
Page 47

Quiz 1 (Lessons 6-1 and 6-2) Quiz 3 (Lessons 6-4 and 6-5)
Page 45 Page 46
1 12,240
2. 45
3 20 1 B
-1, 10
4. ( ) 2, 65
3. 115
5. A
4. frue

Quiz 2 (Lesson 6-3)

Page 45

No; none of the

rectangle,

5. rhombus, square

Quiz 4 (Lesson 6-6)

tests for os are Page 46
1 fulfilled.
9. frue 118
false L
4. true
3 5
5. 28 cm A 15.5
Use the disiance
formula to show
5. CF = DE.
Chapter & A21

10

50

42

yes; opp. sides are
= to each other

30, 150

No; slope Xy =-2 ;

and stope of wz =_~5—..,
so opposite sides are
not parailel,

Glencoe Geometry




Chapter 6 Assessiment Answer Key

Vocabulary Test
Page 48

isosceles
1 trapezoid
9 parallelogram
3 trapezoid
4 square
5 rhombus

6 false, rectangle

" false; rhombus

diagonals

9. median

Sample answer:
angles formed by the
base and one of the
10. legs of the trapezoid

the nonparallel
sides of a
11, trapezoid

Chapter 6

Form 1
Page 49
1. B
2. H_
3. B
s H
5. B
6. _F_
7. B
8. F_
9. D
10. _F_
1. C

A22

Page 50

12. H
13. B
14. Y

15. A

16. G

17. A

19. A

20. G

=7,
B: msWYZ = 41

Glencoe Geomelry
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Chapter 6 Assessment Answer Key

Form 2A Form 2B
Page 51 Page 52 Page 53 Page 54
12. _J 12. G
1. B . B
C D
9. G 13, ~ 9. J 13. .2
D D
3. 14. H 3. =2 14. _9;
15. A 15. l
. F s b
6. G 16, _H_
5 C 5. B_
17. C
17. D G
. F 6. 9
A 18. _F
g A 18, H 7.2
19. A
19. D g H
g. _H
9. C
9 B
J 90. H
0. F 20, G 10.
B: 7 or —4 B 29
.. D 11. B

Chapter 6 A23 Glencoe Geometry



Chapter 6 Assessiment Answer Key

Form 2C
Page 55 Page 56
1 1080
14. (4, 0)
2. 19 15. 31
3. 40 Yes; ABCD has
only one pair of
opposite sides ||,
4 18 16_.BC and AD.
17. 6
5. 8
6. 122 18. 26
. (6,4
Yes; AB and CD are
8 {| and =.
) 19 true
No; the siopes are :
91 2 true
rok T 1, and 3 20.
Thus, ABCD does true
o, Not have || sides. 21.
29, false
a3, true
24 true
2 ’
3
10.
25. false
11. 22
Yes; if the diagonals B: X=9,y=2

of a {7 are =, then

the I is a rectangle.
12. g

13, 67.5

Chapter 6 A24 Glencoe Geomelry
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Chapter 6 Assessment Answer Key

Form 2D
Page 57 PPage 58
1. 360 13. 72
(_35 1)
38 14.
2 16
15.
3. g0
Yes; ABCD has only
50 one pair of opp.
4. sides ||, AB and BD.
16.
5 3.6
6. 1 1 7 17. 8
(15, 3) 18, 17
7.

Yes; Both pairs of
g, OPP- sides are z.

ABCD has two pairs of
|| sides, AB || CD 19. false
and BD || DA; it is a o,

9. 20. frue
a1, false
10. 4 false
22.
11. 8 23. true
One rt. Z means that 94 false
the other 4 will he '
rt. £. 1 alld4 & are 95 true
i, 4, the Disa .
12. rectangie.
B: 20

Chapter & A25 Glencoe Geometry



Chapter 6 Assessment Answer Key

Form 3
Page 59

9 179, 174, and 170

3.

4.

5.

6.

7

30; 30, 47, 120,

180
X

65

8 or 32

Yes; the diagonals
bisect each other.

slope of CD = -§-;
slope of DA = —2.

7.

8. 28
9. 72
10, 8v/2

11. 4
12. 9
13. 13

Chapter 6

Page 60
No; two pairs of
congruent consecutive
sides do not exist.

CD = /72, DA = V65,
14. AB=+20,BC =17

Yes; EE_L B_C,
15. EEJ_C_;I_).,EEJ.A——D,

S0 opp 4 are =, and
all & arert. 4.

16. ABCD has 2 pairs of

opp. sides =, HE
== _C—Eand EE = EE,
s0 ABCDis a o,
7. 105

Opp. sides of a
18. o1 are ==.

If both pairs of
opp. sides of a

quad. are =,
then the quad.
19, is a1,
20. 27
B 54

A26 Glencoe Geometry
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Chapter 6 Assessment Answer Key

Extended-Response Test, Page 61

Scoring Rubric

Score General Description Specific Criteria

4 Superior + Shows thorough understanding of the concepts of angles of
A correct solution that polygons, properties of parallelograms, rectangles, rhombi,
is supported by well- squares, and trapezoids.
developed, accurate * Uses appropriate strategies to solve problems.
explanations = Computations are correct.

+ Written explanations are exemplary.
* Graphs and figures are accurate and appropriate,
* Goes beyond requirements of some or all problems.

3 Satisfactory » Shows an understanding of the concepts of angles of polygons,
A generally correct solution, properties of parallelograms, rectangles, rhiombi, squares, and
but may contain minor flaws trapezoids.
in reasoning or computation * Uses appropriate strategies 1o solve probiems.

« Computations are mostly correct.

« Written explanations are effective,

+ Graphs and figures are mosily accurate and appropriate.
» Satisfies all requirements of problems,

2 Nearly Satisfactory + Shows an understanding of most of the concepts of angles of
A pariially correct polygans, properties of parallelograms, rectangles, rhombi,
interpretation and/or soluticn squares, and trapezoids.
to the problem + May not use appropriate strategies {0 solve problems.

= Computations are mostly correct,

» Written explanations are satisfactory.

* Graphs and figures are mostly accurate.

» Satisfies the reguirements of most of the problems.

1 Nearly Unsatisfactory + Final computation is correct.

A correct solution with no » No written explanations or work shown to substantiate the final

supporting evidence or computation.

explanation + Graphs and figures may be accurate but lack detail or explanation.
+ Satisfies minimal requirerments of some of the problems.

0 Unsatisfactory + Shows little or no understanding of most of the concepts of angles
An incorrect solution of pafygons, properties of paralfelograms, rectangles, rhambi,
indicating no mathematical squares, and trapezoids.
understanding of the concept | * Does not use appropriate strategies to solve problems.
or task, or no solution is « Computations are incorrect.
given « Written explanations are unsatisfactory.

» Graphs and figures are inaccurate or inappropriate.
+ Does not satisfy requirements of problems,
* No answer may be given.
Chapter 6 A27 Glencoe Geometry




Chapter 6 Assessment Answer Key
Extended-Response Test, Page 61

Sample Answers

In addition to the scoring rubric found on page A30, the following sample answers
may be used as guidance in evaluating open-ended assessment items.

1. a. Any type of convex polygon can be
drawn as long as one is regular and
one is not regular and both have the
same number of sides.

7
90, - '70° -
T i
B - 120 130,

Y50

b. Check to be sure that the exterior
angles have been properly drawn and
accurately measured.

c. 4(90) = 360; 120 + 70 + 60 + 110 =
360; The sum of the exterior angles of
each figure should be 360°. The sum
of the exterior angles of both the
regular convex polygon and the
irregular convex polygon is 360°.

2. The student should draw a rectangle and
join the midpeints of consecutive sides.
The figure formed inside is a rhombus.
Since all four small triangles can be
proved to be congruent by SAS, the four
sides of the interior quadrilateral are
congruent by CPCTC, making it a
rhombus.

Chapter & A28

3. The student should draw an isosceles
trapezoid with one pair of opposite sides
parallel and the other pair of opposite
sides congruent, as in the figure below.

Py
B

4. a. Possible properties:

A square has four congruent sides and
a rectangle may not.

A square has perpendicular diagonals
and a rectangle may not.

The diagonals of a square bisect the
angles and those in a rectangle may
not.

. Possible properties:

A square has four right angles and a
rhombus may not.

The diagonals of a square are
congruent and those of a rhombus
may not be,

. Possible properties:

A rectangle has four right angles and
a parallelogram may not.

The diagonals of 2 rectangle are
congruent and those of a
parallelogram may not be.

Giencoe Geometry

“oU3 "SEIURTIE?) JIH-MELDIPN SUL JO USIND B "iH-#ARI0Ira00UsiD) & 1ubiuido)



Chapter 6 Assessment Answer Key

Standardized Test Practice

Page 62

Page 63

3.900Q@®

lL.eoow®

9.20086

220000

10,000 @

3.o00@

ll.ooe®

12.06e60

4. b0 80

~T olcocececcaer| [5] [olecececoroee
ololecoreeeeesd| | o |S0e0eeErreee
Slolecreeeeea| | o |80 PeReeeeeee
ololecocerenee ololeceoreneee
|o|lececeeenee “|oleceercreee
o =

® ) ®

® ® ©

@ ® o

® e @

7] 3 ~

o] 'SEILEHILIOD {IE--MBIDN SHL 10 UOISIAR B ‘I MeI5aW/a0ousg & iyBukden

Glencoe Geomelry

A29

Chapter 6



Chapter 6 Assessment Answer Key

Standardized Test Practice (continued)

Page 64
hexagon;
concave;
15. irregular
16. 38.9 cm
17. bL
x=11,y=2
18. ¥

Assume that
neither bell cost
more than $45.

19.
3
20, 40 cm
21. a. ML
b. JL
C.
Chapter 6

A30

Glencoe Geomelry
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Chapter 6 Assessment Answer Key

Unit 2 Test
Page 65
right; obtuse;
1. acute
mst = 25;
ms2 = 25;
9 ms3 =130
AF = ST,
FP = TX,
3. PA = XS
4 yes
5. ASA Postulate
6. LA = LC
7 111
a=29;
g, MLIWT = 32
9. LYWZ
Neither
appliance cost
10. _Mmore than $603.
Chapter 6

Page 66

es
11. y

12.

13. °

mZJHK = 52;
mZHMK = 108,
14. andx =8

No; opp. side are

15, not ||.
16. °
17, 5
18, 11

In a parallelogram,
opposite sides are
congruent. Using
the distance
formula, PQ = \/56,
PS =+/20, QR = V3,

19, RS = /8.
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Chapter 6 Assessment Answer Key

Standardized Test Practice (continued)
Page 64

hexagon;
concave;
15. irregular

L6, 88.9 cm
17. bL
18, x=14,y=2

Assume that
neither beil cost
more than $45.

19,
3
920, 40 cm
21, a. ML
b JL
C. J
Chapter § A30
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