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Geometry: All-In-One Answers Version A

Name. Class Date.

Lesson 1-1

Patterns and Inductive Reasoning

Lesson Objective NAEP 2005 Strand: Geometry

W Use inductive reasoning to make Topic: Mathematical Reasoning
conjectures
Local

Vocabulary

Inductive reasoning is _reasoning based on patterns you observe.

A conjecture is _a conclusion you reach using inductive reasoning.

A counterexample is _an example for which the conjecture is incorrect.

© Finding and Using a Pattern Find a pattern for the sequence. 3g4 192
Use the pattern to find the next two terms in the sequence.
384,192, 96, 48,

Each term i;

next two

terms are 48 =

@ Using Inductive Reasoning Make a conjecture about the sum of the cubes
of the first 25 counting numbers.
Find the first few sums. Notice that each sum is a perfect square and that
the perfect squares form a pattern.

P = 1= 1=

96 48

N AN AN
BF BF
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Name. Class Date

© Finding a G Find a for the
Since 32 + 42 = 52, the sum of the squares of two consecutive numbers is
the square of the next consecutive number.

Begin with 4. The next consecutive number is 4 + 1 = 5.

The sum of the squares of these two consecutive numbers is
£+52=16+25

The conjecture is that 41 is the square of the next consecutive number.
The square of the next consecutive number is (5 + 1)2 = 62 =

So,since 42 + 52 and 6% are not the same, this conjecture i

@ Applying Conjectures to Business The price of overnight shipping was $8.00 in
2000, $9.50 in 2001, and $11.00 in 2002. Make a conjecture about the price in 2003.

Write the data in a table. Find a pattern.

Each year the price increased by §| A possible conjecture is that
the price in 2003 will increase by ${__150__].1f so, the price in 2003 would
be $11.00 + $[__150 |

1. Find the next two terms in each sequence.

a 1,2,4,7.11,16,22,

3. Finding a C Finda for the
Some products of 5 and other numbers are shown in the table.
[ 5x7

[ 5x3
[ 3xi1=5

5X25 =125

Therefore, the product of 5 and any positive integer ends in 5.

Since 5 X 2 = 10, not all products of 5 end in 5.
(But they all either end in 5 or 0.)

>

Suppose the price of two-day shipping was $6.00 in 2000, $7.00 in 2001, and
$8.00 in 2002. Make a conjecture about the price in 2003.

Each year the price increased by $1.00. A possible conjecture is that
the price in 2003 will increase by $1.00. If so, the price in 2003 would
be $8.00 + $1.00 = $9.00.

R 5omery teson 11
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1 b. Monday, Tuesday, Wednesday, | Thursday |, s
£+ 2 = 9=3=(@+2
Py 2de 3 = 36=6=(1+2+3) .
P+ 2 3 4 =100 =10°= (1 +2+3+4) H / ><‘><’ R
3 3 3 3 3 _ 12 2 ]
P2+ 37+ 4+ 5=25=15= (1+2+3+4+5) H Answers may vary, Sample:
The sum of the first two cubes equals the square of the sum of the first
ounting numbers. The sum of the first three cubes equals the &
square of the sum of the first counting numbers. This pattern
continues for the fourth and fifth rows. So a conjecture might be that
the sum of the cubes of the first 25 counting numbers equals the square of
the sum of the first 25 counting numbers, or (1+2 +3 + ... + 25)2
[ 2 | Geometry Lesson 1-1 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 1-1
Name. Class. Date Name. Class Date
2. Make a conjecture about the sum of the first 35 odd numbers. Use your Lesson 1-2 Drawings, Nets, and Other Models
calculator to verify your conjecture. L
Lesson Objectives NAEP 2005 Strand: Geometry
W' Make isometric and orthographic Topic: Dimension and Shape
drawings
W Draw nets for th Local
figures
Vocabulary
An isometric drawing of a th object shows a corner view of the figure drawn
s s on isometric dot paper.
The sum of the first 35 odd numbers is 352, or 1225. ¥ 1
H Anor ic drawing is the top view, front view, and right-side view of a
2 z hi i i figure.
=

A foundation drawing shows the base of a structure and the height of each part.

A net is a twe pattern you can fold to form a thi i i figure.

@ Isometric Drawing Make an isometric drawing of
the cube structure at right.

An isometric drawing shows three sides of a figure
from a view. Hidden edges are
shown, so all edges are solid lines.

Daily Notetaking Guide Geometry Lesson 12 R

All-In-One Answers Version A

Geometry




Geometry: All-In-One Answers Version A (continued)

Name. Class

Date

@ Orthographic Drawing Make an orthographic drawing of the
isometric drawing at right.

Orthographic drawings flatten the depth of a figure. An orthographic

drawing shows views. Because
no edge of the isometric drawing s hidden in the top, front,
and right views, all lines are solid.

][]

Front Top Right

© Foundation Drawing Make a foundation drawing for the o

isometric drawing.
To make a foundation drawing, use the top view of the
orthographic drawing.

Top

Because the top view is formed from [ 3 | squares, show [ 3 | squares in the
foundation drawing,

Identify the square that represents the tallest part. Write the

number 2 in the back square to indicate that the back section

cubes high.

Write the number 1 in each of the two front squares to indicate
that each front section is [1] cube high.

RN

g
RO
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ing Solids from Nets Is the pattern a net for a cube?
1f so, name two letters that will be opposite faces. A

The pattern[__is et because you B|D ‘ E ‘ F ‘
fold it to form a cube. Fold squares A and C up to form the back
and front of the cube. Fold D up to form a side. Fold E over to C

form the top. Fold F down to form another side. —

After the

[A]and
and[[Eare the and faces.

[D]and [F] are the right and left side faces.

tis folded, the following pairs of letters are on opposite faces:
are the back and front faces.

© Drawing a Net Draw a net for the figure with a square base

and four isosceles triangle faces. Label the net with its dimensions. >

@
‘Think of the sides of the square base as hinges, and “unfold” the 4
figure at these edges to form a net. The base of each of the four
isosceles triangle faces is a side of the . Write in the o

known dimensions.

/\
\/

1. Make an isometric drawing of the cube structure below.

2
1 1D
4
Front
[ 6 | Geometry Lesson 1-2 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 12
Name Class, Date Name Class. Date
2. Make an orthographic drawing from this isometric drawing. . 5. The drawing shows one possible net for the Graham Crackers box.
: ddem g em
\Y
A (1] H : o
Ko 20em
Front Top Right <
T4cm
Draw a different net for this box. Show the dimensions in your diagram.
3 Fl Answers may vary. Example: ]
H H 14m
3. a. How many cubes would you use to make the structure in Example 37 £ l—'
4 f;" £
z

g

Critical Thinking Which drawing did you use to answer part (a),
the foundation drawing or the isometric drawing? Explain.

Answers may vary. Sample: the foundation drawing; you can just
add the three numbers.

4. Sketch the three-dimensional figure that corresponds to the net.

Bl soomeiy esson 12
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Geometry: All-In-One Answers Version A (continued)

Name. Class Date.

Lesson 1-3 Points, Lines, and Planes

Lesson Obijectives
W' Understand basic terms of geometry

W Understand basic postulates of
geometry Local

Vocabulary and Key Concepts

Postulate 1-1

NAEP 2005 Strand: Geometry
Topic: Dimension and Shape

Through any two points there is exactly one line.

t
//;;/, Line ¢is the only line that passes through points A and [ 8.

A

Postulate 1-2

If two lines intersect, then they intersect in exactly one point.

A B
N T and B intersect

Postulate 1-3

If two planes intersect, then they intersect in exactly one line.

ﬂ% Plane RST and plane STW intersect in

Postulate 1-4

{ Through any three points there is_exactly one plane.

A point is a location.

Space is the set of all points.

A line is a series of points that extends in two opposite directions

without end.

.//

Collinear points are points that lie on the same line.

Daily Notetaking Guide
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A plane is a flat surface that has no thickness. B*

Two points or lines are coplanar if they lie on the same plane. Plane ABC

A postulate or axiom is an accepted of fact.

ing Collinear Points In the figure at right, X
name three points that are collinear and three points
that are not collinear.

|- and W] lic on a line, so they are

collinear. m z Yy w

Any other set of three points in the figure do not lie on a line,

50 no other set of three points is collinear. For example, X, Y,

and Z form a and are not collinear.

@ Naming a Plane Name the plane shown in two different ways. R U

You can name a plane using any three or more points on that plane

that are not collinear.

Some possible names for the plane shown are the following: s T

planc[ _RST | plane[ RSU | plane[ RTU
planc[_STU__ | and plane

© Finding the Intersection of Two Planes Use the diagram at right.
What is the intersection of plane HGC and plane AED?

As you look at the cube, the front face is on plane AEFB, the back face

is on plane HGC, and the left face is on plane AED. The back and left 7€

Planes HGC and AED intersect A B

faces of the cube intersect at

vertically a

Geometry Lesson 13 I
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Name. Class Date

@ Using Postulate 1-4 Shade the plane that contains X, Y, and Z. V4

Points X, ¥, and Z are the vertices of one of the four triangular
faces of the pyramid. To shade the plane, shade the interior of
the triangle formed by

1. Use the figure in Example 1.
a. Are points W, ¥, and X collinear?

[no |

b. Name line m in three different ways.

[ Answers may vary. sample: 2%, WY, V2. |

. Critical Thinking Why do you think arrowheads are used when drawing
a line or naming a line such as ZW ?

Arrowheads are used to show that the line extends in
opposite directions without end.

2. List three different names for plane Z. H G

Answers may vary. Sample: HEF, HEFG, FGH.

3. Name two planes that intersect in BF. H

ABF and CBF E,

4. a. Shade plane VWX. b. Name a point that is coplanar
z with points V, W,and X.

Y

v

w

BB oomety tesson 13
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Lesson 1-4 Segments, Rays, Parallel Lines and Planes

Lesson Objectives. NAEP 2005 Strand: Geometry

W Identify segments and rays Topic: Relationships Among Geometric Figures

Recognize parallel lines
v ¢ P Local

Vocabulary

A segment is _the part of a line consisting of two __ SegmentAB
endpoints and all points between them. A B
Endpoint h
Arayis_the part of a line consisting of one endpoint Ray YX
and all the points of the line on one side of the endpoint. X <% AN
Endpoint

Opposite rays are _two collinear rays with the same :
endpoint. :

are opposite rays.

Parallel lines are coplanar lines that do not intersect.

Skew lines are therefore, they are not parallel and do not intersect.

Geometry Lesson 1-4
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Geometry: All-In-One Answers Version A (continued)

Name. Class Date

© Naming Segments and Rays Name the segments and rays in the figure.
The labeled points in the figure are A, B,and C.

A segment is a part of a line consisting of two endpoints and all points

between them. A segment is named by its two endpoints. So the

BA (or AB) and [ BC (or CB) ]

A ray i a part of a line consisting of one endpoint and all the points of

the line on one side of that endpoint. A ray is named by its endpoint first, followed
by any other point on the ray. So the rays are

segments are

@ Identifying Parallel and Skew Segments Use the figure at right. D c
Name all segments that are parallel to AE. Name all segments that
are skew to AE.

Parallel segments lie in the same plane, and the lines that contain them

do not intersect. The three segments in the figure that are parallel to

AE are

© Identifying Parallel Planes Identify a pair of parallel planes in your classroom.

Planes are parallel if they|_do notintersect . If the walls of your classroom
are vertical,[__opposite_|walls are parts of parallel planes. If the ceiling and

floor of the classroom are level, they are parts of parallel planes.

1. Critical Thinking Use the figure in Example 1.CB and BC form a line. Are
they opposite rays? Explain.

No; they do not have the same endpoint.

[ 14 | Geometry Lesson 1-4 Daily Notetaking Guide
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2. Use the diagram in Example 2.

a. Name all labeled segments that are parallel to GF.

FE, G5, DA ‘

b. Name all labeled segments that are skew to GF.

B, BC, A, DA ‘

¢. Name another pair of parallel segments and another pair of skew segments.

Answers may vary. Sample: CG, BF; EF, DH

3. Use the diagram to the right.
a. Name three pairs of parallel planes.

PSWT|RQVU, PRUT||SQVW, PSQR|TWVU

b. Name a line that is parallel to 70 .

v

¢. Name a line that is parallel to plane QRUV.

Answers may vary. Sampl

Geometry Lesson 1-4

Daily Notetaking Guide

Name. Class, Date.

Lesson 1-5 Measuring Segments

Lesson Objectives
W Find the lengths of segments

NAEP 2005 Strand: Measurement
Topic: Measuring Physical Attributes

Local

Vocabulary and Key Concepts

Postulate 1-5: Ruler Postulate

The points of a line can be put into one-to-one
correspondence with the real numbers so
that the distance between any two points is the absolute value of the difference of the

numbers.

Postulate 1-6: Segment Addition Postulate

If three points A, B, and C are collinear and B

is between A and C,then AB + BC = AC.

A i is a point’s distance and direction from zero on a number line.

the length of AB A B
N
ab= ] -] oo
7 N

coordinate of A coordinate of B

segments are segments with the same length.

2em
A B A B

2em T —AB =D~ [ 75 ]
SZm Ly
C D C D

midpoint

A midpoint is a point that divides a segment into two congruent

segments.

[ 16 | Geometry Lesson 1-5 Daily Notetaking Guide
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@ Comparing Segment Lengths Find AB and BC. A B c

@ Using the Segment Addition Postulate 1f AB = 25, 2w-6 X +7

Daily Notetaking Guide

Are AB and AC congruent?

AB = =|-4/=[4a]

s = =141~ [ - 5

AB # BCso ABand ACare[ ___ notcongruent. |,

find the value of x. Then find AN and NB. b ~ 3

Use the Segment Addition Postulate (Postulate 1-6) to write an equation.

(=6 ) +( 25 Substitute.
[ J+[1]=25  simplify the leftside.
3x Subtract 1 ]from each side.
x= Divide each side b
A,;IV; B 1 7: ZE; ; : - substitute[ 8 ] for x.
ext e -
AN = and NB = [_15_]. which checks because the sum of the

segment lengths equals 25.

Geometry Lesson 1-5

Geometry

All-In-One Answers Version A
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Geometry: All-In-One Answers Version A (continued)

Name. Class Date
© Using the Midpoint M is the midpoint of RT. 5¢+9 8x — 36
Find RM, MT, and RT. R M T

Use the definition of midpoint to write an equation.

Definition of

Substitute.
Add[ 36 _|to each side.
45=3]c Subtract
[5 ]=x Divide each
RM =5x+9=5(15 ])+9=[8a ]
MT=s8x-36=8([15 )
RT =
[84 ] whichishalfof[_168 | the length of RT.

om each side.

by[3].
substitute[ 15 | forx.

] [ segment Addition Postulate

RM and MT are e:

1. Find AB. Find C, different from A, such that AB and AC are congruent.
A B
-7-6-5-4-3-2-1 0 1 2 3 4 5

AB=1-7-(-2)I=1-5l=5
We also want BC = 5. That means that C must lie 5 units on
the other side of B from A. So Cmust lieat-2 + 5= 3.

Geometry Lesson 1-5 Daily Notetaking Guide
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2. EG = 100. Find the value of x. Then find EF and FG.
4x-20 2x+30
G

x =15, EF = 40; FG = 60

w

. Zis the midpoint of X¥,and XY = 27. Find XZ.

135

Daily Notetaking Guide Geometry Lesson 1-5

Name. Class Date.

Lesson 1-6 Measuring Angles

Lesson Objectives NAEP 2005 Strand: Measurement

W Find the measures of angles Topic: Measuring Physical Attributes

W Identify special angle pairs

Local

Vocabulary and Key Concepts

Postulate 1-7: Protractor Postulate

Let OA and OF be opposite rays in a plane. OA, OB, and all the rays with
endpoint O that can be drawn on one side of AB can be paired with the
real numbers from 0 to 180 so that

a. OA is paired with [ 0 |and OB is paired with [ 180 |,
b. 1£OC is paired with x and OD is paired with y, then | mZCOD = [x — y| |.

Postulate 1-8: Angle Addition Postulate

If point B is in the interior of ZAOC, then

If ZAOC i a straight angle, then

m£AOB + m/BOC
B

A O C

Daily Notetaking Guide
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Anangle (£) is formed by two rays with the same endpoint. The rays

are the sides of the angle and the endpoint is the vertex of the angle.

acute |angle
0<x<

right ] angle [Cobtuse Jangle [straight ] angle

¥ (50 ] < x < [s0] x

An acute angle has a between 0° and 90°.

A right angle has a of exactly 90°,

between 90° and 180°.

An obtuse angle has a

A straight angle has a of exactly 180°.

Congruent angles are two angles with the same measure.

@ Naming Angles Name the angle at right in four ways. c
id

The name can be the number between the

f the angle:

The name can be the vertex of the angle:
Finally, the name can be a point on one side, the vertex, and a point
on the other side of the angle:

@ Measuring and Classifying Angles Find the measure of each 2 AOC.
Cla

o

Daily Notetaking Guide ‘Geometry Lesson 16 1B
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Geometry: All-In-One Answers Version A (continued)

Name. Class Date

© Using the Angle Addition Postulate Suppose that m/1 = 42
and mZABC = 88.Find m22. A

Use the Angle Addition Postulate (Postulate 1-8) to solve.

m[1]+ ms n/ABC [ Angle Addition _|postulate

from each side. B C

@ Identifying Angle Pairs In the diagram identify pairs of
numbered angles that are related as follows:
a. complementary

Z3and 24 ‘

b. supplementary
Z1and £2; Z2and £3 ‘

c. vertical angles
Z1and 23 ‘

© Making Conclusions From a Diagram Can you make each A
conclusion from the diagram?
a LA=/1C

Yes; the markings show they are congruent.

7

. 2B and ZACD are supplementary

No; there are no markings.

Al fights reserved.
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Quick

1. a. Name £CED two other ways.

eck

£2, LDEC

b. Critical Thinking Would it be correct to name any of the
angles 2 E? Explain.

No, 3 angles have E for a vertex, so you
need more information in the name to
distinguish them from one another.

2. Find the measure of the angle. Classify it as
acute, right, obtuse, or straight.

60; acute ‘

3. If mZDEG = 145, find m£ GEF.
35 ‘

T

4. Name an angle or angles in the diagram supplementary to
cach of the following:
a LDOA
b. LEOB

b. £BOCor LDOE

a. LAOB ‘

5. Can you make each conclusion from the information in

] the diagram? Explain.
e m(£BCA) + m(£DCA) = 180 H a /1=/3
Yes; you can conclude that the angles are - b. 24 and £S5 are supplementary
supplementary from the diagram. E e m(£1) + m(£5) = 180
I he markings show they are congruent.
d. AB=BC . Yes; you can conclude the angles are adjacent and
supplementary from the diagram.
Yes; the markings show they are congruent. <. Yes; you can conclude that the angles are
supplementary from the diagram and their sum is
180 by the Angle Addition Postulate.
E Geometry Lesson 1-6 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 1-6 23 |
Name, Class, Date. Name, Class. Date
Lesson 1-7 Basic Constructions @ Constructing Congruent Angles Construct £ Y so that 2 Y
Step 1 Draw a ray with endpoint Y.
Lesson Objectives NAEP 2005 Strand: Geometry
W Use a compass and a straightedge to Topic: Relationships Among Geometric Figures
construct congruent segments and
congruent angles 750
W Use a compass and a straightedge to G2
bisect segments and angles Local
Step 2 With the compass point on point G, draw an arc that intersects E
Vocabulary both sides of 2 G. Label the points of intersection E and F.
Construction is using a and a compass to draw a geometric figure.
A strai is a ruler with no markings on it. £ g
B 5 75°
H G 7
A compass is a geometric tool used to draw circles and parts of circles called arcs.
wi . ing. .
Perpendicular lines are two lines that intersect to form right angles. Step 3 With the same compass setting, put the compass point on
A ‘D point Y. Draw an arc that intersects the ray. Label the point
5 of intersection Z.
A perpendicular bisector of a segment isa line, segment, or ray that is
perpendicular to the segment at its midpoint, thereby bisecting the segment
into two congruent segments.
An angle bisector is a ray that divides an angle into two congruent Y z

coplanar angles.

@ Constructing Congruent Segments Construct 7W congruent
to KM.

Step 1 Draw a ray with endpoint 7. T

Step 2 Open the compass the length of KM.

Step 3 With the same compass setting, put the compass point
on point 7. Draw an arc that intersects the ray. Label the W

point of intersection W.

KM =TW

Daily Notetaking Guide
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Step 4 Open the compass to the length EF. Keeping the same

X
compass setting, put the compass point on Z. Draw an arc
that intersects with the arc you drew in Step 3. Label the
point of intersection X.
Y z
X
z

Step 5 Draw Y X to complete 2 Y.

LY=1G y

Daily Notetaking Guide Geometry Lesson 1-7
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Geometry: All-In-One Answers Version A (continued)

Name. Class Date

© Constructing the Perpendicular Bisector
Given: T(_} - o
Construct: XY so that XY L AB at the midpoint M of AB.

Step 1 Put the compass point on point A and draw a long arc.

Be sure that the opening is than J4

Step 2 With the compass setting, put the compass

point on point B and draw another long arc, Label the

points where the two arcs as Xand Y.

Step 3 Draw X The point of intersection of AB and X is M,

XY L AB at the midpoint of AB, so XY is the
[ perpendicular bisector of AB.

@ Finding Angle Measures W bisccts 2 AWB so that m/ AWR = x
and m/BWR = 4x — 48. Find m2 AWB.

w B

Al fights reserved.
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Name. Class Date

1. Use a straightedge to draw X Y. Then construct RS so that RS = 2XY.

2. a. Construct £ F withmZF =2m/B.

b. Explain how you can use your protractor to check that Y7 is the angle
bisector of ZXYZ.

Measure ZXYP and £PYZ to see that they

X 43 are congruent.

Y z

3. Draw ST. Construct its perpendicular bisector.

Formula: The Midpoint Formula
The coordinates of the midpoint M of AB with endpoints A(x, y;) and
B(xy,y,) are the following:

M= | -

@ Applying the Distance Formula How far is the subway

[TTPTT VT
ride from Oak to Symphony? Round to the nearest tenth. Each unit INorth 4 } }
represents 1 mile. 1 e+ Jackson—|

[ Central
Oak has coordinate:

Symphony has coordinates

Symphony.

d= Use the Distance Formula.
d Substitute.
d= Simplify within parentheses.

Simplify.

Use a calculator.

a=\/[+ e
S G

To the nearest tenth, the subway ride from Oak to Symphony is miles.

B S omety tesson 18
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s T
Divide each side by —3 | F
m/AWR 4. 16 m2JKN = 50°, then find m/ NKL and m/JKL. KN bisects ZJKL.
Substitute forx. é
mzBWR =4([16_]) - 48 = A K msNKL=[50° |msJKL =
mLAWB =ms[ AWR |+ ms[ BWR | [ Angle Addition Postulate
L
mLAWB = + [32] Substitute|_16_| for mZAWR and for m BWR. N
Geometry Lesson 1-7 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 1-7
Name. Class Date Name Class. Date
@ Finding the Midpoint A has endpoints (8, 9) and (~6, —3). Find the
Lesson 1-8 The Coordinate Plane coordinates of its midpoint M.
Lesson Obijectives NAEP 2005 Strand: Measurement Use the Midpoint Formula. Let (xy, ;) be
W Find the distance between two points | Topic: Measuring Physical Attributes
in the coordinate plane
W Find the coordinates of the midpoint Local The midpoint has coordinates
of a segment in the coordinate plane
Midpoint Formula
* 2]
{ Formula: The Distance Formula The x-coordinate is % == =0 Substitute |8 | for x; and [ =6 ] for x,. Simplify.
The distance d between two points A(xy. y1) and B(xy, v,) is 3 3
H H +
‘ J oo S X N R0 Y B RN 7 Y P
=

The coordinates of the midpoint M are[_(1,3) .

© Finding an Endpoint The midpoint of DG is M(~—1,5). One endpoint is
D(1,4). Find the coordinates of the other endpoint G.

Use the Midpoint Formula. Let (x1.y;) be and the midpoint
xXptxy vyt
(% n ~)be.sm fo

coordinates of G.

and

Find the x-coordinate of G.

SR e

< Use the Midpoint Formula. — E =

[Z2]= [1] + x < multiply eachsideby[2]. > = [a]+y
II'* X2

-y « simplify. —

The coordinates of G are | (~3,6) .
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Geometry: All-In-One Answers Version A (continued)

Name. Class. Date Name. Class Date
m Lesson 1-9 Perimeter, Circumference, and Area
1. a. Using the map in Example 1, find the distance between Elm and Symphony.
about 8.9 miles Lesson Objectives NAEP 2005 Strand: Measurement
W Find perimeters of rectangles and Topic: Measuring Physical Attributes
squares, and circumferences of circles
W Find areas of rectangles, squares, and Local
circles
Key Concepts
b. Maple is located 6 miles west and 2 miles north of City Plaza. Find the Perimeter and Area b
distance between Cedar and Maple. 3 H s '
- s h n
about 3.2 miles £
H H b \C/
= Square with side length s. Rectangle with base b and Circle with radius r and
height A. diameter d.
Perimeter P
Perimeter P = 2b + 2h Circumference € =
Area A =
Area A = orC
) ) o ; Area )
2. Find the coordinates of the midpoint of XV with endpoints X(2, —5) and Y(6,13). /
@, - =
2 2 Postulate 1-9
] 3 If two figures are congruent, then their areas are [ __equal .
5 H Postulate 1-10 .
& & ‘The area of a region is the sum of the areas of its non-overlapping parts. 8
3. The midpoint of XY has coordinates (4, —6). X has coordinates (2, —3). 2 2 %
Find the coordinates of Y. H R Examples| o
6, -9) < < © Finding Circumference ©G has a radius of 65 ] em. Find the iz}
4 H circumference of OG in terms of 7. Then find the circumference to the <
@ I nearest tenth. g
H £ Formula for circumference of a circle =
B <
Substitute[ 6.5 ]forr.
Exact answer
40.840704 Use a calculator.
The ci of ©Gis[_137 | orabout[ 408 |em.
Ex Geometry Lesson 1-8 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 1o IEN
Name. Class. Date Name. Class Date
@ Finding Perimeter in the Coordinate Plane 3 g C (4] Finding Area of an Irregular Shape Find the area of the figure 15 ft
Quadrilateral ABCD has vertices A(0,0), B(9, 12), i to the right. =
C(11,12), and D(2.0). Find the perimeter. . ’ N & ~
6 Draw a horizontal line to separate the figure into three z S =
Draw and label ABCD on a coordinate plane. non-overlapping figures: one [ _rectangle  Jand two[ __squares - BN - ©
Find each area. Then add the areas. Sh 3T ﬁ
« Usethe formulas. - A = [ 5]’
< substitute, — ==y S
=
- b - < Simplify. —> = E o
[ o] H H 8
H § + + Add the areas.
Find the length of each side. Add the lengths to find the £ (][] e
perimeter. B ] A=["15 ] Simplify. g
" 2 o
an /TP (T[] VBT (T e b o O ”
e ©
aERE VI J-[1s] >
se=|-[- 7] Quick Check] £
TR N TR 1. a. Find the circumference of a circle with a radius of 18 m in terms of 7. »
2 —
D =\/ (E - E) + (@ Use the Distance Formula. =
367m o)
=V(=] ) 3
a
=V + =V [z J=[15] B H Find the circumference of a circle with a diameter of 18 m to the nearest tenth. s
pa=|2]-[] - |2 -[& Ruler Postulate s6.5m £
Perimeter = + : : ) - ) S
H ] 2. Graph quadrilateral KLMN with vertices K(~3, =3), L(1, —3), 4 =
H i M(1,4),and N(-3,1). Find the perimeter of KLMN. | 5]
3 H 2 =]
2 ] 20 units =
g H 3.1 ©
£ g o X w
The perimeter of quadrilateral ABCD is[ 34 | units. < < b -
H H 3. You are designing a rectangular banner for the front of 2 )
- " . - . : 2 amuseum. The banner will be 4 ft wide and 7 yd high. @
© Finding Area of a Circle Find the arca of OB in terms of 7. : How much material do you need in square yards? =3 [T 5
In OB, d. & & d
A= Formula for the area of a circle ©
— 2 i . o . .
A= (E) substitute[ 1.5 Jforr. 4. Copy the figure in Example 4. Separate it in a different way. Find the arca.
A= 4 125 f2
The area of OB is yd2
E Geometry Lesson 1-9 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 10 IEEN
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Geometry: All-In-One Answers Version A (continued)

Name, Class, Date.
Lesson 2-1 Conditional Statements
Lesson Obiectives NAEP 2005 Strand: Geometry
W Recognize condi statement Topic: ical Reasoning
Y Write converses of conditional
statements Local

Vocabulary and Key Concepts

{  Conditional Statements and Converses

Statement Example Symbolic Form  You read it
Conditional  If an angle is a straight angle, p—q 1[p]
then its measure is 180°. then[q]
Converse If the measure of an angle is q-p 1[a].
[ 180°, then it is a straight angle. then[p ]
A is an if-then

The hypothesis is the part that follows i in an if-then statement.

The is the part of an if-then that follows then.

The truth value of a statement is “true” or “false” according to whether the statement is true

o false, respectively.

The converse of the “if p, then ¢ is the “if g, then p.”

Al fights reserved.
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Name. Class Date

@ Finding a C Find a
conditional is false: If x? = 0, then x = 0.

A counterexample is a case in which the hypothesis is and

the conclusion is | This counterexample must be an example

to show that this

in which x2 = 0 (hypothesis true) and x # 0 or x < 0 (conclusion false).

Because any negative number has a positive square, one possible
counterexample is 1.

Because (~1)2 = 1, which is greater than 0, the hypothesis is[___true |
[ false |

The shows that the conditional is|__false |

Because —1 < 0, the

© Writing the Converse of a Conditional Write the converse of the following
conditional.

Ifx=9,thenx + 3 = 12.

The converse of a conditi the hypothesis and the
Conditional Converse
Hypothesis [ Conclusion Hypothesis [ Conclusion
x=9 [ x+3-1 x+3=12 | x=9

So the converse is: If x + 3 = 12, then x = 9.

1. Identify the hypothesis and the ion of this
Ify —3="5theny =8.

Hypothesis:[y—3=5 |

3. Write the converse of the following conditional:
If two lines are not parallel and do not intersect, then they are skew.

If two lines are skew, then they are not parallel and do not intersect.

4. Write the converse of cach conditional. Determine the truth value of the
conditional and its converse. (Hint: One of these conditionals is ot true.)
a. If two lines do not intersect, then they are parallel.
Converse:

If two lines are parallel, then they do not intersect.

The conditional is and the converse s true |

If x| =2, then x = 2.

The conditional is and the converseis[___false |

B 5omety tesson 2.1
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(1] ifying the | is and the C ion Identify the H Conclusion: [y = 8 |

and conclusion: If two lines are parallel, then the lines are coplanar. 2

In a conditional statement, the clause after if is the hypothesis and the i 2. Show that this conditional is false by finding a counterexample:

clause after then is the conclusion. < If the name of a state includes the word “New,” then the state borders an ocean.

Hypothesis: Two lines are parallel. Counterexample:

New Mexico does not border an ocean. It is a counterexample, so the
conditional is false.

Conclusion: The lines are coplanar.
Ea Geometry Lesson 2-1 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 2-1 E
Name, Class, Date. Name, Class. Date
m Lesson 2-2 Biconditionals and Definitions
(4] Finding the Truth Value of a Converse Write the converse of the Lesson Objectives NAEP 2005 Strand: Geometry

conditional. Then determine the truth value of each. W Wiite biconditionals Topics: Dimension and Shape; Mathematical Reasoning

fa2 = 25 thena = 5 W Recognize good definitions Local

s, 5. ocal
C If a2 = 25, thena = 5.
Vocabulary and Key Concepts
The converse the[ hypothesis _|andthe[ _con p
Converse: If a = 5, then a? = 25. Biconditional Statements )
A biconditional combines p — g and g — p as p <> q.

The § | fale }A ¥ 3 Statement Example Symbolic Form  You read it

(=5)%=25and =5 #5. H £ Biconditional An angle is a straight angle if peq [pJif and

Because 52 = 25, the converse is|___true |- H H and only if its measure is 180°. onlyif[q].

H ;
A biconditional statement is_the ion of a and its converse.

A biconditional contains the words “if and only if.”

@ Writing a Biconditional Consider the true conditional statement. Write its
converse. If the converse is also true, combine the statements as a biconditional.

Conditional: If x = 5, then x + 15 = 20.

To write the converse, exchange the hypothesis and conclusion.

Converse: If x + 15 = 20, then x = 5.

When you subtract 15 from cach side to solve the equation, you get x = 5. Because
both the conditional and its converse are [ true |, you can combine them in
a[_ biconditional | using the phrase| _ifand only if _|.

litional: x =5 if and only if x + 15 = 20.

@ Separating a Biconditional into Parts Write the two statements that

form this biconditional.
Biconditional: Lines are skew if and only if they are noncoplanar.
Write a biconditional as two that are converses of cach other.

Conditional: If lines are skew, then they are

Converse: If lines are then they are skew.

Geometry Lesson 2-2
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Geometry: All-In-One Answers Version A (continued)

Name. Class Date

© Writing a Definition as a Biconditional Show that this definition of
triangle is reversible. Then write it as a true biconditional.

Definition: A triangle is a polygon with exactly three sides.

‘The original conditionalis | true |,

Conditional: 1f a polygon is a triangle, then it has exactly three sides.

Converse: If a polygon has exactly three sides, then it is a triangle.

Because both statements are | true |, they can be combined to

form a biconditional.

A polygon is a triangle if and only if it has exactly three sides.

@ Identifying a Good Definition Is the following statement a good
definition? Explain.
An apple is a fruit that contains seeds.
The statement is true as a description of an apple.
Exchange “An apple” and “a fruit that contains seeds.” The converse reads:

A fruit that contains seeds is an apple.

There are many fruits that contain seeds but are not apples, such as lemons
and peaches These are | __counterexamples_].so the converse of the
statementis [ false _|.

The original statement a good definition because the
statement reversible.

1. Consider the true conditional statement. Write its converse. If the converse
is also true, combine the statements as a biconditional.

Al fights reserved.
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2. Write two statements that form this biconditional about integers greater than 1:
A number is prime if and only if it has only two distinct factors, 1 and itself.

Statement:

If a number is prime, then it has only two distinct factors, 1 and itself.

Statement:

If a number has only two distinct factors, 1 and itself, then it is prime.

3. Show that this definition of right angle is reversible. Then write it as a true
biconditional.

Definition: A right angle is an angle whose measure is 90°.

Conditional:

If an angle is a right angle, then its measure is 90°.

Converse:

If an angle has measure 90°, then it is a right angle.

The two statements are| e ]

Biconditional:

An angle is a right angle if and only if its measure is 90°.

@ Drawing Conclusions Use the Laws of Detachment and Syllogism to

Conditional: If three points are collinear, then they lie on the same line. H
Converse: H
If three points lie on the same line, then they are collinear. i
4. Is the following statement a good definition? Explain.
A square is a figure with four right angles.
The converseis|__true |,
) . Itis not a good definition because a rectangle has four right angles
Biconditional: and is not necessarily a square.
Three points are collinear if and only if they lie on the same line. ‘
38 | Geometry Lesson 2-2 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 2-2
Name. Class. Date. Name. Class Date
Lesson 2-3 Deductive Reasoning © Using the Law of Syllogism Use the Law of Syllogism to draw a
conclusion from the following true statements:
Lesson Objectives NAEP 2005 Strand: Geometry 1f a quadrilateral is a square, then it contains four right angles.
'V Use the Law of Detachment Topic: Mathematical Reasoning 1f a quadrilateral contains four right angles, then it is a rectangle.
v Use the Law of Syllogism
Local The conclusion of the first conditional is the hypothesis of the second
conditional. This means that you can apply the Law of Syllogism __|.
Vocabulary and Key Concepts .
. The Law of Syllogism: 1| p—q Jand[_g—r ]are true
/" Law of Detachment then| p—r |isa true statement.
If a conditional is true and its hypothesis is true, then its s - - So you can conclude:
In symbolic form: £ 1f a quadrilateral is a square, then it is a rectangle.
1f p — q is a true statement and p is true, then [ 4 ]is true. 2 2
=

Law of Syllogism

1 p — g and g — r are true statements, then [P | [ is a true statement.

Deductive reasoning is @ process of reasoning logically from given facts to a conclusion.

@ Using the Law of Detachment A gardener knows that if it rains, the
garden will be watered. It is raining. What conclusion can he make?
‘The first sentence contains a conditional statement. The hypothesis s
it rains.

Because the hypothesis is true, the gardener can conclude that
the garden will be watered.

@ Using the Law of Detachment For the given statements, what can you
conclude?

Given: If 2 A is acute, then mZ A < 90°. Z A is acute.
A conditional and its hypothesis are both given as true.

By the Law of Detachment | you can conclude that the
ion of the i mLA <90%0s|  true |

Daily Notetaking Guide
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draw a possible conclusion.

If the circus is in town, then there are tents at the fairground. If there are
tents at the fairground, then Paul is working as a night watchman. The
circus s in town.

Because the conclusion of the first statement is the hypothesis
of the second statement, you can apply the Law of Syllogism to write

anew conditional:

If the circus is in town, then Paul is working as a night

The third statement means that the hypothesis of the new conditional is true.

You can use the Law of Detachment to form the conclusion:

Paul is working as a night

1. Suppose that a mechanic begins work on a car and finds that the car will not
start. Can the mechanic conclude that the car has a dead battery? Explain.

No, there could be other things wrong with the car, such as a faulty starter.

L

If a baseball player is a pitcher, then that player should not pitch a complete
game two days in a row. Vladimir Nufiez s a pitcher. On Monday, he pitches
a complete game. What can you conclude?

Answers may vary. Sample: Vladimir Nufiez should not pitch a complete
game on Tuesday.
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Geometry: All-In-One Answers Version A (continued)

Name. Class Date

3. 1f possible, state a conclusion using the Law of Syllogism. If it is not possible
to use this law, explain why.
a. If a number ends in 0, then it is divisible by 10.
If a number is divisible by 10, then it is divisible by .

If a number ends in 0, then it is divisible by 5.

7

If a number ends in 6, then it is divisible by 2.
If a number ends in 4, then it is divisible by 2.

Not possible; the ion of one is not the
of the other statement.

4. Use the Law of Detachment and the Law of Syllogism to draw conclusions.
The Volga River is in Europe.
If a river is less than 2300 miles long, it is not one of the world’s ten longest
rivers.
If a river is in Europe, then it is less than 2300 miles long.

Conclusion:

The Volga River is less than 2300 miles long.

Al fights reserved.
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Lesson 2-4 Reasoning in Algebra

Lesson Objective NAEP 2005 Strand: Algebra and Geometry

W' Connect reasoning in algebra and Topics: Algebraic Representations; Mathematical
geometry Reasoning

Local

Properties of Equality
Addi

on Property Ifa = b,thena +
Subtraction Property  Ifa = b, thena —
Multiplication Property 1fa = b, then a X

a

on Property Ifa=bandc# 0, then

Reflexive Property a=[a]
Symmetric Property  Ifa = b,thenb =[a]
Transitive Property

Ifa=bandb =c thena =

Substitution Property I a = b, then b can replace [ ]in any expression.

butive Property  a(b + ¢)

Properties of Congruence

AB =[ 45 ]

Reflexive Property

[as—» ]+[ @+2x 2] |

Property of Equality

+x simplify.
x

[ subtraction Property of Equality

1. Fill in cach missing reason.

Given: LM bisects ZKLN.

M bisects £ KLN
mLMLN =mZKLM  Definition of Bisector

4x=2c+40 [Substitution Property of Equality |

A B

Find the lengths of AB and BC by substituting x = 2 into the expressions in
the diagram. Check that AB + BC = 21.

Bc=[8 |

B2 s ooty tesson 24

2x¢ = 40 [subtraction Property of Equality |
x=20 [pivision Property of Equality |
2. Recall that the length of line AC s 21. 15— x 4+2x
oo r, AFer

Daily Notetaking Guide

© Pearson Education, Inc. publishing as Pearson Prentice Hall

., publishing as Pearson Prentice Hall,

© Pearson Education,

Conclusion: H Symmetric Property  If AB = CD. then CD.
The Volga River is not one of the world’s ten longest rivers. g If ZA = 2B, then LB
B Transitive Property If AB = CD and CD = EF, then AB
If£A=/Band LB = LC,then LA

[ 42 | Geometry Lesson 2-3 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 2-4

Name Class, Date. Name Class. Date
Justifying Steps in Solving an Equation Justify cach step used to solve Using Properties of Equality and Congruence Name the property that

ying Step: g an Eq y P g Prop quality g property
Sx—12=32+xforx. justifies each statement.
Given:5x — 12 =32+ x a Ifx=yandy +4 = 3x thenx + 4 = 3x.
Sy—dd+x ‘ ‘Addition Property of Equality ‘ The cnnclusm}n of the conditional slalem»snl is the sa as the equation
y +4 = 3x (given) after x has been substituted for given). The
4x =44 [ subtraction Property of Equality | . -
property used is the Property of Equality.
x=11 [ Division Property of Equality |
b. 1fx + 4 = 3x, then 4 = 2x.

@ Justifying Steps in Solving an Equation Suppose that 15—x 44 2x The conclusion of the conditional statement shows the result after x is
points A, B.and C are collinear with point B between b 3 H from each side of the equation in the hypothesis.
points A and C. Solve for x if AC = 21, AB = 15  x,and The property used i the ion Property of Equality.

BC = 4 + 2x. Justify each step. 2 2
AB+BC=AC  [Segment Addition Postulate E e If2P=2Q,00=LRand LR= LS then £P= LS.

Use the | Transitive Property of Congruence for

the first two parts of the hypothesis:
WoP=/0uwnd 20=sRahen] _ZP=zn ]

Use the | Transitive Property of C for
2P = /R and the third part of the hypothesis:
If /P=/Rand /R = /S, then LP

s

The property used is the Transitive Property of Congruence.

3. Name the property of equality or congruence illustrated.
a XY =XY

Reflexive Property of Congruence

b. If m/A =45and 45 = m/B,then m/A = m/B

Transitive or Substitution Property of Equality
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Geometry: All-In-One Answers Version A (continued)

Name. Class Date.

Lesson 2-5 Proving Angles Congruent

Lesson Obiectives
W Prove and apply theorems about
angles

NAEP 2005 Strand: Geometry
Topic: Relationships Among Geometric Figures

Local

Vocabulary and Key Concepts

Theorem 2-1: Vertical Angles Theorem
Vertical angles are

nd /3 =

Theorem 2-2: Congruent Supplements Theorem
If two angles are supplements of the same angle (or of congruent angles),

then the two angles are| _congruent .

Theorem 2-3: Congruent Complements Theorem
If two angles are complements of the same angle (or of congruent angles).,

then the two angles are|__congruent |

Theorem 2-4

All angles are congruent.

Theorem 2-5

| If two angles are congruent and supplementary, then each is a angle.

vertical angles

adjacent angles

Al fights reserved.
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complementary angles supplementary angles

2
h 3/4

are complementary angles. re supplementary angles.

Two angles are complementary angles if Two angles are supplementary angles if

the sum of their measures is 90°. the sum of their measures is 180°.

A theorem s a conjecture that is proven.

A proof is a convincing argument that uses deductive reasoning in which

and reasons are conn in sentences.

@ Using the Vertical Angles Theorem Find the value of x.

The angles with labeled measures are vertical angles. Apply the
Vertical Angles Theorem to find x.

4x—101=2c+3 |

Vertical Angles Theorem

4 =2c+ 104 ‘Addition Property of Equality |
2¢ = 104 [ Subtraction Property of Equality |
=5 [ Division Property of Equality |

§ @ Proving Theorem 2-2 Write a paragraph proof of Theorem 2-2
H using the diagram at the right. 1 A
asare /3 and sare 23 and Start with the given: 21 and 22 are supplementary, 23 and 22 are 5 /
& supplementary. By the definition of|_supplementary angles |,
Vertical angles are two angles whose Adjacent angles are two coplanar angles ms1+ms2=180and mz3 + m/2 = 180. By substitution,
sides form two pairs of opposite rays. that have a common side and a common msl+me2=] mi2 |+ mZ3 | Using the
vertex but no common interior points. Subtraction Property of Equality mz2_| from
cach side. You getmz1 = mz3 |, ol
Geometry Lesson 2-5 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 2-5
Name. Class. Date Name. Class Date
Lesson 3-1 Properties of Parallel Lines
Quick Check
1. Refer to the diagram for Example 1. Lesson Objectives NAEP 2005 Strand: Measurement
a. Find the measures of the labeled pair of vertical angles. W Identify angles formed by two lines Topic: Measuring Physical Attributes
and a transversal
107 W Prove and use properties of parallel Local
lines.
b. Find the measures of the other pair of vertical angles. Vocabulary and Key Concepts
73°
- - 3-1: Cor ing Angles .
H H If a transversal intersects two parallel lines, then cor /1t
¢. Check to see that adjacent angles are H H . A
107° + 73° = 180° k3 5 /
=

2. Recall the proof of Theorem 2-2. Does the size of the angles in the diagram
affect the proof? Would the proof change if 21 and £3 were acute rather
than obtuse? Explain.

No, the size of the angles does not affect the proof or the truth of
the theorem.

Daily Notetaking Guide
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" Theorem 3-

Alternate Interior Angles Theorem

If a transversal intersects two parallel lines, then alternate interior a 3 24

5/6

Theorem 3-;

: Same-Side Interior Angles Theorem
If a transversal intersects two parallel lines, then same-side interior

angles are | _supplementary |
met+mez=[ T80 ]

Theorem 3-3: Alternate Exterior Angles Theorem

If a transversal intersects two parallel lines, then alternate exterior
angles are

Theorem 3-4: Same-Side Exterior Angles Theorem
If a transversal intersects two parallel lines, then same-side exterior
angles are | supplementary |

mi4d+mi6

‘Geometry Lesson 31 IR
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Geometry: All-In-One Answers Version A (continued)

Name Class Date Name Class, Date
A transversal is _a line that intersects two coplanar lines at two @ Finding Measures of Angles D
distinct points. In the diagram at right, €[ and pllq. Find m/ 1 and m2.
/1 and the 42° angle are ) 86 ¢
Because {|}m, m/1 = [ 42 |by the
Alternate interior angles are _nonadjacent interior angles that lie ccause (fm,m21 = [[42 Jby the 4 oA "
e [ ing Angles Postulate | 53
on opposite sides of the

Same-side interior angles are _interior angles that lie on the same side

of the 1f you substitute for m£1, the equation becomes +
Subtract from each side to find m 2
de interior angles. %
Cor ing angles are _angles that lie on the same side of the H g
and in ing positions relative to the coplanar H H © Using Algebra to Find Angle Measures
ines. corresponding angles. H 5 In the diagram, ¢|m. Find the values of a, b, and c.
z

A two-column proof is a display that shows the steps to prove a theorem. __ The first a Alternate Interior Angles Theorem
column shows ___the steps __ and the second column __shows the reason for each step.

@ Applying Properties of Parallel Lines In the diagram of
Lafayette Regional Airport, the black segments are runways
and the gray areas are taxiways and terminal buildings.
Compare 22 and the angle vertical to 2 1. Classify the angles
as alternate interior angles, same-side interior angles, or
corresponding angles.

The angle vertical to Z1 is between the runway segments.

£2 s between the runway segments and on the opposite side of the

transversal runway. Because alternate interior angles |are not

adjacent and lie between the lines on opposite sides of the transversal,

£2 and the angle vertical to 21 are alternate interior angles |.
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Because 1 and 22 are adjacent angles that form a

straight angle, mZ1 +m/2 = by the Angle Addition Postulate X

aror [ ool Adsion o
(&5 J+b+[a0] Substitution Property of Equality

Subtraction Property of Equality

1. Use the diagram in Example 1. Classify 22 and 23 as alternate interior angles,
same-side interior angles, or corresponding angles.

[ same-side interior angles |

2. Using the diagram in Example 2 find the measure of each angle. Justify each answer.

a. /3 ‘ 42; Vertical angles are congruent ‘

b. 44‘ 138; Corresponding angles are congruent |

e

- £5[ 138; same-side interior angles are supplementary |

L

46‘ 22; Corresponding angles are congruent |

3

e ‘ 138; Alternate interior angles are congruent ‘

f. 48‘ 138; Vertical angles are congruent ‘

3. Find the values of x and y. Then find the measures of the four angles g R
in the trapezoid. :
‘ x =45, y = 115; 90, 90, 115, 65 ‘ (v = 50)°

‘Geometry Lesson 31 I
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Lesson 3-2 Proving Lines Parallel

Lesson Objectives NAEP 2005 Strand: Measurement

W Use a transversal in proving lines Topic: Measuring Physical Attributes
parallel
Local

Vocabulary and Key Concepts

Postulate 3-2: Converse of the Corresponding Angles Postulate

If two lines and a form angles that are 3

then the two lines are parallel.

" Theorem 3-5: Converse of the Alternate Interior Angles Theorem

If two lines and a transversal form alternate interior angles that are

then the two lines are parallel.

Theorem 3-6: Converse of the Same-Side Interior Angles Theorem

If two lines and a form same-side interior angles that are

supplementary, then the two lines are parallel.

Theorem 3-7: Converse of the Alternate Exterior Angles Theorem If £3= /5,

then[ ¢ ||[m]

If two lines and a form alternate exterior angles that are

congruent, then the two lines are parallel.

Theorem 3-8: Converse of the Same-Side Exterior Angles Theorem

If 23 and 26 are

@..

If two lines and a form same-side exterior angles that are

y. then the two lines are parallel.

Daily Notetaking Guide
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Name. Class Date

A flow proof uses_arrows to show the logical ions between the

Reasons are written_below the

@ Using Postulate 3-2
Use the diagram at the right. Which lines, if any, must be parallel
if 23 and 22 are supplementary? Justify your answer with
a theorem or postulate.

Itis given that 23 and 22 are supplementary. The diagram

(Congruent Supplements Theorem

re congruent corresponding angles,

Converse of the Corresponding Angles | Postulate.

@ Using Algebra
Find the value of x for which ¢|m.
The labeled angles are [ alternate interior angles . .
16 €, the alternate interior angles are [ congruent ], 04 T 3N (5, _ g6
and their measures are [__equal ] Write and solve the "
~66= +3x.

+3x

Geometry Lesson 32 R
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Quick Check Lesson 3-3 Parallel and Perpendicular Lines
1 gse lhz;l;aérm:\ from Example 1. Which lines, if any. must be parallel if Lesson Objectives NAEP 2005 Strand: Geometry
- Explain. W Relate parallel and perpendicular Topic: Relationships Among Geometric Figures
EC || BK: Converse of Corresponding Angles Postulate fines Local
2. Find the value of x for which al|b. Explain how you can check your answer. 4 Key Concepts
x =18;7(18) — 8 = 118°, and 62° + 118° = 180° (CRS
b f62° Theorem 3-9 a

H 3 If two lines ar parallel to the same line | then b
H they are 0 each other. <
z
'
Theorem 3-10 m O .
In a plane, if two lines arc[___perpendicular to the same line ], n i
to each other.

then they are

Theorem 3-11
In a plane, if a line is perpendicular to one of two n ¢

] E] parallel lines, then it is also perpendicular to the other.
H RN / @
L 8 >
g2 2 c
: 3 a
3 2 @ Real-World Connection - o
: : A picture frame is assembled as shown. Given the book’s Sesan @
H H explanation for why the outer edges on opposite sides of to form 45° <
H i the frame are parallel, why must the inner edges on opposite s =)
§ sides be parallel, too? =
VLN =
E Geometry Lesson 3-2 Daily Notetaking Guide Daily Notetaking Guide ‘Geometry Lesson 33 IR
Name Class, Date Name Class. Date
The sides are constructed so that the edges of each L 34 Parallel Lines and the
side are parallel. And if ar edge on one side is parallel to the esson 3- Triangle Angle-Sum Theorem
edge on the same side, and at the same time the Lesson Objectives NAEP 2005 Strand: Geometry
edge is parallel to the edge on the opposite side, then by W Classify triangles and find the Topic: Relationships Among Geometric Figures

measures of their angles ©
Theorem 3-9 | each inner edge is parallel to the edge on the W Use exterior angles of triangles Local T
opposite side. But that outer edge is parallel to the edge on the [
same side, so again by | Theorem 3-9 | inner edges on opposite sides are Vocabulary and Key Concepts

parallel.
@ Using Theorem 3-11 Theorem 3-12: Triangle Angle-Sum Theorém . ¢
Writ  broof x f 3 H The sum of the measures of the angles of a triangle is|__ 180 |
rite a paragraph proof. £ . O . H H
PP ¢ H ] mLA +msB+msC =180 AAR
Given: Tn a plane, k || 1 and k | m. Also,m 21 = 90°. R H H
Prove: The transversal is perpendicular to line . - ; £ Theorem 3-13: Triangle Exterior Angle Theorem
Since he transversal is perpendicular to

) measures of its two remote interior angles.
by [Theorem 3-11 | the transversal is also

The measure of each exterior angle of a triangle equals the sum of the i j}
perpendicular to line m.
T <\§ A / - &

1. Can you assemble the framing at the right into a frame
with opposite sides parallel? Explain. = An[  aate | A

Since

© Pearson Education, Inc., publishing as Pearson Pren

o =
v - - right | An[  obtuse | An|[_equiangular |
P ey 2 2 triangle has triangle has triangle has triangle has
Yes; 30° + 60° = 90° 60° 60° ;f ? three acute angles. one right angle. one obtuse angle. three congruent angles.
H H
2. From what is given in Example 2, can you also conclude that the transversal is 2 : D> G
perpendicular to line I? 2 H
: . An[oscees ] A sciene ]
Yes, by Theorem 3-11 and the fact 3 $
that k|| / < - triangle has triangle has
H H at least two congruent sides. no congruent sides.
H & An exterior angle of a polygon is an angle formed by a side
and an extension of an adjacent side. 1+ _exterior |
angle
Remote interior angles are the two j interior
angles ing to each exterior angle of a triangle. Remote [ jnorio, |angles
[ 56 | Geometry Lesson 3-3 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 3-4 Il
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© Applying the Triangle Angle-Sum Theorem

In triangle ABC, ZACB is a right
angle, and CD L AB. Find the values of a and c.

Find c first, using the fact that Z ACB is a right angle.
msACB Definition of | _a right angle
c+ Angle Addition | Postulate

from each side.

To find a, use AADC.
a+mlADC+c=[_180 | [ Triangle Angle-Sum |theorem

mZADC=[ 90 | oefinition of___perpendicular lines

180 | substitute for m£ADC and forc.
(180 | simplify.
[70]  subtract from each side.

@ Applying the Triangle Exterior Angle Theorem Explain what happens

to the angle formed by the back of the chair and the armrest as you make a
lounge chair recline more.

=
£}
A © *

i Arm ‘\‘(‘ — '\,)v N . X)e

The exterior angle and the angle formed by the back of the chair and the
armrestare| __adjacentangles | which together form a

straight angle . As one measure| increases | the other
measure|_decreases | The angle formed by the back of the chair and
the armrest as you make a lounge chair recline more.

Daily Notetaking Guide
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Name. Class, Date

1. Critical Thinking Describe how you could use either ACAB or ACDB to
find the value of b in Example 1.

For ACAB, (70 + 20) + 70 + b = 180. Then 160 + b = 180 and b = 20.
For ACDB, 70 + 90 + b = 180. Then 160 + b = 180 and b = 20.

2. a. FindmZ/3.
90 45°

L . 45° 3
b. Critical Thinking Is it true that if two acute angles of a triangle are

complementary, then the triangle must be a right triangle? Explain.

True, because the measures of the two complementary angles add to
90, leaving 90 for the third angle.

Daily Notetaking Guide Geometry Lesson 3-4

Lesson 3-5

Name. Class Date.

The Polygon Angle-Sum Theorems

Lesson Objectives NAEP 2005 Strand: Geometry

W Classify polygons Topic: Relationships Among Geometric Figures
W Find the sums of the measures of the
interior and exterior angles of Local
polygons

X somety tesson 35

Vocabulary and Key Concepts

Theorem 3-14: Polygon Angle-Sum Theorem
‘The sum of the measures of the angles of an n-gon is (n—2)180 .

Theorem 3-15: Polygon Exterior Angle-Sum Theorem
The sum of the measures of the exterior angles of a polygon, 3
one at each vertex,is|__ 360 . 2

For the pentagon,m/1 +m/2 +m/3+ms4 +ms5

A polygon is a closed plane figure with at least three sides that are segments. The sides

intersect only at their endpoints, and no two adjacent sides are collinear.

B B B
A A A
c c c
E D E D D E
A polygon [_Nota polygon [ Notapolygon __|:

not a closed figure two sides intersect

between endpoints.

A convex polygon does not have diagonal points outside
of the polygon.

T polygon
A concave polygon has atleast one diagonal N?lagona’l;j
with points outside of the polygon.
i 0 —A
N polygon

Daily Notetaking Guide
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Name Class. Date
An equi polygon has _all sides
An equi polygon has_all angles
A regular polygon is _both equi and

@ Classifying Polygons CI
as convex or concave.

fy the polygon at the right by its sides. Identify it /

Starting with any side, count the number of sides clockwise around the figure.
ides, it is a dodecagon. Think of the

Because the polygon ha

polygon as a star. Draw a diagonal connecting two adjacent points of the star.

‘That diagonal lies the polygon, so the dodecagon is

@ Finding a Polygon Angle Sum Find the sum of the measures of the angles

of a decagon.
sides.son =[ 10 ],
Sum = (1 — 2)(180) Polygon Angle-Sum Theorem
= (0] - 2)asy  substitute[ 10 Jforn.

Subtract.

A decagon has

Simplify.

© Using the Polygon Angle-Sum Theorem Find m/ X in quadrilateral
XYZW.

The figure has 4 sides, so n =[4 |

X
msX+mlY +msZ+msW = (4-2)(180) | [ Polygon Angle-Sum _|Theorem
mLX +mLY + +[100 ] =360 Substitute.
msX+mey+[ 190 |=[ 360 Simplify.
miX+mey=[_170 Subtract|__190__|from each side.

meX+[_mex_|=[ 170 substitute
[C2mzx ]=[ 170 Simplify.
Divide each side by [ 2 |.

msX=| 85
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Name, Class Date

@ Applying Theorem 3-15 A regular hexagon is inscribed in a rectangle. Tz VR
Explain how you know that all the angles labeled 21 have equal measures. |1 1
The hexagon is regular, so all its angles are[__congruent _|. An
exterior angle is the of a polygon’s angle because they
are adjacent angles that form a straight angle. Because ; ,
of congruent angles are[__congruent__|.all the angles marked 1 o7 O

have equal measurs.

1. Classify each polygon by its sides. Identify cach as convex or concave.
a b.

2. a. Find the sum of the measures of the angles of a 13-gon.

1980

b. Critical Thinking The sum of the measures of the angles of a given
polygon is 720. How can you use Sum = (n — 2)180 to find the number
of sides in the polygon?

You can solve the equation (n — 2)180 = 720.

3. Pentagon ABCDE has 5 congruent angles. Find the measure of each angle.
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Lesson 3-6 Lines in the Coordinate Plane

Lesson Objectives. NAEP 2005 Strand: Algebra
Topics: Patterns, Relations, and Functions;

Algebraic Representations

W' Graph lines given their equations
W Write equations of lines

Local Standards:

Vocabulary

The slope-intercept form of a linear equation is
y=mx+b.

The standard form of a linear equation is

Ax+By=C
2 o — Standard ~
The point-slope form for a nonvertical line is  form |
Y = y1=mlx = xq). C
Y2 =20~ 1)

Slope_]form

(1) ing Lines Using
eraph 5x — 6y = 30.

Use the x-intercept and y-intercept to

To find the x-intercept, substitute
0 for y and solve for x. 0 for x and solve for .

Sy — 6y =30 Sy — 6y =30
se—6([0]) =30 s([o]) - ev
sc-[0]=30 [o]-6y
se=[30] —6y
v=[e] y=[=5]

To find the y-intercept, substitute

H The x-intercept is[ 6 | The y-intercept is[ =5 .
108 H
H A point on the line is ((6].0). A point on the line is (0.[ =5 ).
Plot (6,0) and (0, —5). Draw the line containing the two points. v
4. a. In the figure from Example 4, find 1 by using the Polygon Exterior é
Angle-Sum Theorem. 6.0]
‘ = ‘ “i o 3
b. Find m22.1s 22 an exterior angle? Explain.
‘ 30; no, it is not formed by extending one side of the polygon. ‘ i .
5
X Coonity tevson 35 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 3-6
Name. Class Date Name. Class. Date
@ Transforming to Slope-Intercept Form Transform the equation m
—6x + 3y = 12 to slope-intercept form. Th h the resulti ation. . - ; . -
ey © slopesintercept form. Then graph (he resulting equation @ Writing an Equation of a Line Given Two Points Write an cquation in
Step 1Transform the equation to slope-intercept form. point-slope form of the line that contains the points G(4, —9) and H(—1,1).
—6x+3y=12 Step 1 Find the slope.
3y +12 Ad
3y = + 12 m Use the formula for slope.
oo o Divide each side b
v + Simplify. -([=2]
? (] P m= L= substitute [ (4 —9) for (xy y) and[_ (=1, 1) Jfor (x5 o).
The y-intercept is [ 4] and the slope is =1]-[a)
Step 2 Use the y-intercept and the slope to plot two points and draw T H
the line containing them. STale) 4 g = El Simplify.
s £
: -=
Step 2 Select one of the points. Write the equation in point-slope form.
A 10 a Point-slope form.
Substitute[ ~2 ]for mand or (11, 1)

© Using Point-Slope Form Write an equation in point-slope form
of the line with slope —8 that contains P(3, —6).

( Use point-slope form.
y— () = (x - E) Substitute| —8 |formand[_(3. —6) | for (xy yy).
y+[6]=[8](x~[Z]) simpiiy

1. Graph cach equation.

ay=-h-2 b, —2x+4y = —§ € —Sr+y=-3
Y olY] Y,
[g 4
]
olf X
> I
I
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BX s oomery tesson 36

© Pearson Education, Inc. publishing as Pearson Prentice Hall

., publishing as Pearson Prentice Hall,

© Pearson Education,

Simplify.

2. Write an equation of the line with slope —1 that contains the point P(2, —4).

y+a=-1x-2)

L

Write an equation of the line that contains the points P(5,0) and Q(7, —3).

y-0=-3x-50ry+3=-3x-7)
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Name. Class Date.

Lesson 3-7 Slopes of Parallel and Perpendicular Lines

Lesson Obijectives
W Relate slope and parallel lines
W Relate slope and perpendicular lines

NAEP 2005 Strand: Measurement
Topic: Measuring Physical Attributes

Local

Slopes of Parallel Lines
If two nonvertical lines are parallel, their| _slopes |are equal.

If the of two distinct nonvertical lines are equal, the lines are parallel.

Any two vertical lines are parallel.

Slopes of Perpendicular Lines

If two nonvertical lines are perpendicular, the product of their is 1.
If the of two lines have a product of —1, the lines are perpendicular.

Any horizontal line and vertical line are perpendicular.

@ Determining Whether Lines are Parallel Are the lines y = —5x + 4 and
x = =5y + 4 parallel? Explain.

The equation y = —5x + 4isin slope-intercept

form. Write the equation x = —Sy + 4 in slope-intercept form.

Subtract [ 4 ] from each side.

Divide each side by

Al fights reserved.
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@ Writing Equations of Parallel Lines Write an equation in point-slope
form for the line parallel to 6x — 3y = 9 that contains (=5, —8).

Step 17To find the slope of the line, rewrite the equation in slope-intercept form.

6x—3y=9

—[3] Divide cach side by —3 |.
The line 6x — 3y = 9 has slope[_2_].

Step 2 Use point-slope form to write an equation for the new line.

(5.9 Jfor by

Simplify.

1. Are the lines parallel? Explain.

ay=—Jr+Sand2c+dy=9 b. y = —x+Sand2x +4y =20

Noj; the lines have the same slope and

Yes; Each line has slope —1 and the o :
y-intercept, so they are the same line.

y-intercepts are different.

Step 2 Find the slope of a line perpendicular to Sx + 2y = 1. Let m be the slope
of the perpendicular line.

L,
Cign-d

The product of the slopes of perpendicular lines is| —1 .

(2]
Multiply each side by [ ~ | =
(5]

m= E simplify.

Step 3 Use point-slope form, y
equation for the new line.

[10])  substitute
[o]) 0

mix — . to write an

ormand [ (10,0)|for (xy,yy).
) Simplify.

3. Write an equation for the line perpendicular to Sy — x = 10 that contains (15, ~4).

y+4=-5x-15)

68 | Geometry Lesson 3-7 Daily Notetaking Guide
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H 2. Write an equation for the line parallel to y = —x + 4 that contains (2. 5).
=—(x+2)

The line x = —5y + 4 has slope El

The line y = —5x + 4 has slope El

The lines parallel because their slopes are|_not equal _|.

Geometry Lesson 3-7 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 3-7

Name. Class, Date Name. Class Date
m Lesson 3-8 Constructing Parallel and Perpendicular Lines
© Writing Equations for Perpendicular Lines Write an equation for a line Lesson Objectives NAEP 2005 Strand: Ge"’"”"{

perpendicular to Sx + 2y = 1 that contains (10,0). W Construct parallel lines Topic: Relationships Among Geometric Figures

W Construct perpendicular lines
Step 1 To find the slope of the given line, rewrite the equation in Local
slope-intercept form.
Sx+2y=1
=[5 +1 subtract| 5x_from each sice | Example
@ Constructing €lm Examine the diagram at right. Explain
Divide each side by how to construct £ 1 congruent to 2 H. Construct the angle.
H Use the method learned for constructing congruent angles.
The line 5x + 2y = 1 has slope 2 £ Step 1 With the compass point on point //, draw an arc that
=

intersects the sides of

Step 2 With the same compass setting, put the compass point
on point[ V] Draw an arc.

Step 3 Put the compass point below point N where the arc

Step 4 Use a straightedge to draw line 71 through the point
you located and point N.

Quick Check

1. Use Example 1. Explain why lines ¢ and m must be parallel.

If corresponding angles are congruent, the lines are parallel by the
Converse of Corresponding Angles Postulate.

Geometry Lesson 3-8
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Name. Class Date

@ Constructing a Special Quadrilateral Construct a quadrilateral with both
pairs of sides parallel.

Step 1 Draw point A and two rays with endpoints at A. Label point B on
one ray and point C on the other ray.

Step 2 Construct a ray parallel to AC through point B.

A
c

Step 3 Construct a ray parallel to AB through point C.

Step 4 Label point D where the ray parallel to AC intersects the ray
parallel to AB . Quadrilateral ABDC has both pairs of opposite
sides parallel.

2. Draw two segments. Label their lengths ¢ and d. Construct a quadrilateral
with one pair of parallel sides of lengths ¢ and 2d.
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© Perpendicular From a Point to a Line Examine the
construction. At what special point does RG meet line €7

Point R s the same distance from point [ £ ] as it is from poin
because the arc was made with compass opening.
Point G is the same distance from point [E Jasit is from point
because both arcs were made with|_the same | compass opening.
This means that RG intersccts line ¢ at the[ _midpoint __Jof

that RG is the | perpendicular bisector o

straightedge to draw EF . Construct FG so that FG L EF at
point F.

L4

Draw a line CX and a point Z not on CX . Construct ZB so that ZB 1 CX .

7 A
<
Geometry Lesson 3-8 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 3-8
Name, Class, Date. Name, Class. Date
Lesson 4-1 Congruent Figures © Finding Congruent Triangles you conclude that AABC = ACDE?
List corresponding vertices in the same order.
Lesson Objective NAEP 2005 Strand: Geometry
- If AABC = ACDE, then £BAC
W Recognize congruent figures and their Topic: Transformation of Shapes and Preservation of en
corresponding parts Properties The diagram above shows 2 BAC not 2DCE.
LocaStandards: hesatement 64BC = ACDE[_not |t
Notice that BC = BA , and AC =
Vocabulary and Key Concepts Also, Z CBA = nd 2 BAC =
/ i 41, 5CD =
Theorem 4-1 R Using Theorem 4-1, you can conclude that 2 ECD
) - - Since all of the corresponding sides and angles are congruent, the triangles
If two angles of one triangle are congruent to A ¥ 2 . L
. X H H are congruent. The correct way to state this is
two angles of another triangle, then the third angles H H
are congruent. B c F 5 5
z  Quick Check
\ 1. AWYS = AMKYV. List the congruent corresponding parts. Use three letters
for each angle.
Congruent polygons are polygons that have corresponding %

D
sides and ing angles ,aﬂm
E@ﬁ -

© Naming Congruent Parts AABC = AQTJ. List the 0 T
congruent corresponding parts. B
List the corresponding sides and angles in the same order.
Angles: LA=,Q LB=/
A c

Sides: AB = OT

@ Using Congruency AXYZ = AKLM,m2Y = 67,and m/M = 48.Find m~X.

Use the Triangle Angle-Sum Theorem and the definition of congruent
polygons to find m/ X.
mLX +mLY +mlZ =] 180 Triangle Angle-Sum Theorem
m£Z =[_mLM ] Corresponding angles of congruent triangles are congruent.
18

mLZ =

Substitute 48 for m2M.

mLX +
msX +

simplify.

4
+ =180 Substitute.

[ -1

mix =

Subtract 115 from each side.

Geometry Lesson 4-1 Daily Notetaking Guide
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Sides: [ __wy=mKk | ws=mv__ | Vs=kv |

Angles: [ zwsy = zmvk || zswy = zvmk || zwys = zmkv ]

2. Ttis given that AWYS = AMKV.If m£Y = 35, what is m£ K? Explain.

ing angles of triangles are and
have the same measure.

3. Can you conclude that AJKL = AMNL? Justify your answer.
7 N

K
M

No. The corresponding sides are not necessarily equal.
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G
@ Proving Triangles Congruent
Given: CG =DG.CN =DN, £C= £D,GN LCD
Prove: ACNG = ADNG
c N D

Reasons

1. Given

2. | Given
4. | Given

3. | Reflexive Property of Congruence
5. | Right angles are

4. Given: /A= /D, /LE=/C, AE
Prove: AAEB = ADCB

6. If two angles of one triangle are congruent to two

angles of another triangle, then the third angles are

(heorem[ a1 ).
7. ACNG = ADNG 7. Definition of|__congruent | triangles

BZX 5 omery teson a1

c
B
! W i ’
E
| Reasons
L[ zAa=sDisE=2C | 1. [ Given
2. \ £LABE = £DBC \ 2. | Vertical angles are congruent.
3. | AE = D; AB = BD; EB 3. [Given |
4.| AaEB= ADCB 4. | Definition of Congruent Triangles
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Triangle Congruence

Lesson 4-2 by S5 and SAS
Lesson Objective NAEP 2005 Strand: Geometry
W Prove two triangles congruent using Topic: ion of Shapes and Preservation of
the SSS and SAS Postulates Properties
Local Standards:

Key Concepts

Postulate 4-1: Side-Side-Side (55S) Postulate
If the three sides of one triangle are H

congruent to the three sides of another Q
triangle, then the two trianglesare

r

R
Postulate 4-2: Side-Angle-Side (SAS) Postulate F
If two sides and the included angle of one triangle

are congruent to two sides and the included angle
of another triangle, then the two triangles

are congruent.

@ Proving Triangles Congruent

=
[
>

Given: M is the midpoint of XY, A
Prove: AAMX = AAMY

Write a paragraph proof.

You are given that M is the midpoint of
Midpoint M implies that /X

M by the

Reflexive Property of Congruence | so

AAMX = AAMY by the SSS Postulate )

Given: EB = CB.AE = DB

No; you don‘t know that ZAEB = ~DBC or that AB

bC. D

Geometry Lesson 42

Daily Notetaking Guide

1. Using only the information in the diagram, can you conclude that AINF is
congruent to cither of the other two triangles? Explain.

Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 4-2
Name. Class Date Name Class. Date
o Triangle Congruence
@ Using SAS AD = BC.What other information do you A B Lesson 4-3 by ASA and AAS
need to prove AADC = ABCD by SAS?
—_— = Le Objecti :
Itis given that AD BC. Also, D TD by the esson jective ) NAEP 2005 Strand: Geometry
W Prove two triangles congruent using Topic: ion of Shapes and Preservation
[ Reflexive Property of Congruence the ASA Postulate and the AAS of Propertics
You now have two pairs of corresponding congruent sides. Therefore, it~ 2 c Theorem Local Standards:
youknow| _ ZADC=/BCD__|,you can prove
AADC=pBCD vy sas ] Key Concepts
R -~
© Are the Triangles Congruent? From the information given .
: ' Postulate 4-3: Angle-Side-Angle (ASA) Postulate
can you prove ARSG = ARSH? Explain. 9 gle (ASA)
Given: £ RSG = £ RS1.5G = 577 ¥ ¥ If two angles and the included side of one triangle are congruent P
1t siven that £ RSG = ¢ RSH and G = 571 i : to two angles and the included side of another triangle, then 5 KAM
v - G H £ £ the two triangles are congruent | !
RS =RS by the Reflexive Property of Congruence E:
= G H
Two pairs of corresponding sides and their included angles are 5
congruent,so ARSG = ARSH by the Postulate.
F ] Theorem 4-2: Angle-Angle-Side (AAS) Theorem
Quick Check 1f two angles and a nonincluded side of one triangle are congruent c
g g g
1. Given: TTF = 1, FG = JK. _ to two angles and the corresponding nonincluded side of another % M7
H is the midpoint of GK. G H K triangle, then| the triangles are congruent [
Prove: AFGH = AJKH o
Reasons 3 7 X
1. T7F = 717.7G = TR 1. [Given
2. His the midpoint of GK. 2. [Given < ER Example ]
3. HK 3. | Definition of Midpoint H £ © Using ASA Supposc that £ Fis congruent 1o £C o
4. 4. [ 555 Postulate E B and £ 1 is not congruent to 2 C. Name the triangles
H H that are congruent by the ASA Postulate. F
2. What other information do you need to prove AABC = ACDA by SAS? A, EH E ‘The diagram shows 2N = ZA =/ D and . G
8 H i FN=TAi=C
LDCA = £LBAC B £ £ FN=CA GD. A ,
D > H £ If LF=/Cthen £F=/C=2[G]
s H H Therefore, AFNI = ACAT = AGDO by[_ASA_|.
3. From the information given, can you prove AAEB = ADBC? Explain. A H §

No; Only one angle and one side are shown to be congruent. At least
one more congruent side or angle is necessary to prove congruence
with SAS, ASA, or AAS.
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Geometry: All-In-One Answers Version A (continued)

Name. Class. Date.

@ Writing a Proof Using ASA Write a paragraph proof. A
Given: /A = /B, AP = BP Yy
Prove: AAPX = ABPY P

Itis given that ~A = /B and AP = BP. LAPX = /BPY by

the Vertical Angles Theorem. Because X

two pairs of corresponding angles and their included sides are

congruent, AAPX = ABPY by

© Planning a Proof Write a plan for a proof that uses AAS.
Given: /B = /D, AB|CD

Prove: AABC

Because AB||CD, £ BAC
Angles Theorem. Then AAB

ACDA

Z] y the Alternate Interior

@ Writing a Proof Write a two-column proof that uses AAS. A B
Given: £B = 2D, AB|CD
Prove: AABC = ACDA
c
D
Statements | Reasons

1. 2B = /D,AB|CD

2[ceac=soca ]

3.AC=A4AC

4. AABC = ACDA

Geometry Lesson 43

1.[ Given |

2.1f lines are parallel, then

angles are congruent,

3.[ Reflexive Property of Congruence |

4.[ AAS Theorem |

Daily Notetaking Guide
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Name, Class Date

2. Write a proof. L P

Given: NM = NP, /M= /P
Prove: ANM, ANPO

Itis given that NM = NP and LM = LP.
LMNL = £PNO because vertical angles are
congruent. ANML = ANPO by ASA.

3. Write a flow proof.

r RP bisects 2 SRQ

R
Given: 2.8 = / Q. RP bisects 2 SRQ.
Prove: ASRP = AQRP

Definition of angle bisector

[rr=[7]

[ Reflexive Property of C

AQRP

4. Recall Example 4. Explain how you could prove AABC = ACDA
using ASA.

Itis given that B = £D. You know that ZBAC = £DCA by the
Alternate Interior Angles Theorem. By Theorem 4-1, ZBCA = £DAC.
By the Reflexive Property of Congruence, AC = AC. Therefore,
AABC = ACDA by ASA.

Geometry Lesson 4-3
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Name,

Class, Date.

Lesson 4-4

Using Congruent Triangles: CPCTC

Lesson Objective

congruent

W Use triangle congruence and CPCTC
10 prove that parts of two triangles are

NAEP 2005 Strand: Geometry

Topic: Transformation of Shapes and Preservation of
Properties

Local Standards:

Vocabulary

CPCTC stands for:
Clorresponding | Plarts J of Congruent
T{riangles are Clongruent |

@ Congruence Statements The diagram shows the frame of an umbrella.

What congruence statements b

prove from the

22 are given?

= ARSCby[ SAS ] /3= /4 because

des 23 = /4 can you
diagram, in which S = SR and

y the Reflexive Property of Congruence,

parts of triangles are

When two triangles are congruent, you can form congruence
statements about three pairs of corresponding angles and
three pairs of corresponding sides. List the congruence

statements.

Sides:

Given

Reflexive Property of Congruence

Other congruence statement

Angles:
L1=/2 Given
£3=2[4] | Corresponding Parts of Congruent Triangles
LCLS = LCRS | Other congruence statement

The congruence statements that remain to be proved are
£CLS = /CRS and CL = CR

X somety tesson 44
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Name. Class Date

@ Using Right Triangles According to legend, one of Napoleon’s followers used
congruent triangles to estimate the width of a river. On the riverbank, the officer
stood up straight and lowered the visor of his cap until the farthest thing he could
see was the edge of the opposite bank. He then turned and noted the spot on his
side of the river that was in line with his eye and the tip of his visor.

Given: ZDEG and £ DEF are right angles; ZEDG =/ EDF.

The officer then paced off the distance to this spot and declared that
distance to be the width of the river!

The given states that 2 DEG and £ DEF are right angles I

‘What conditions must hold for that to be true?

£DEG and £ DEF are the angles that the officer makes with the ground.
So the officer must stand perpendicular to the ground, and the
ground must be level or flat |

1. Given: 2Q = LR, LQPS = LRSP
Prove: 50 = PR

Itis given that £Q = ZR, LQPS = LRSP. PS = 5P by the Reflexive
AQPS = ARSP by ASA. SQ = PR by CPCTC.

2. Recall Example 2. About how wide was the river if the officer paced off

20 paces and cach pace was about 2§ feet long?

50 feet
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Geometry: All-In-One Answers Version A (continued)

Name. Class. Date. Name Class. Date
Lesson 4-5 Isosceles and Equilateral Triangles ‘The legs of an isosceles triangle The vertex angle of an isosceles
are the congruent sides. triangle is formed by the two
Lesson Objective NAEP 2005 Strand: Geometry congruent sides (legs).
W Use and apply properties of isosceles Topic: Relationships Among Geometric Figures
triangles -
Local
The base of an isosceles triangle Legs The base angles of an isosceles
. . angle f d by the b:
is the third, or non-congruent, triangle are forme < Dase
Vocabulary and Key Concepts and the legs.

side.
e T hae]Angles

{ Theorem 4-3: Isosceles Triangle Theorem c
If two sides of a triangle are congruent, then [ Example
the angles opposite those sides are 2 H
H § @ Using the Isosceles Triangle Theorems Explain why AABC is
A B 2 2 isosceles.
Theorem 4-4: Converse of Isosceles Triangle Theorem c 2 £ABCand LXAB are angles formed

by XA, BC,and the transversal

If two angles of a triangle are congruent, then Because XA || BC,

the sides opposite those sides are congruent.

" " The diagram shows that ZXAB = 2 ACB. By
[the Transitive Property of Congruence || LABC = 2[_ACB_|.

You can use [_the Converse of the Isosceles Triangle Theorem | to

Theorem 4-5 C

‘The biscctor of the vertex angle of an isosceles triangle is the conclude that AB =

perpendicular bisector of the base. By the definition of an isosceles triangle, AABC is isosceles.

Th L an bisects AB. A D B H 3 T
i corollary to Theorem 4-3 v § & 1. Can you deduce that ARUV is isosceles? Explain.
's s y w
If a triangle is equilateral, then g g No; neither ZRUV nor LRVU can be R
: 3 £ £ shown to be congruent to ZR.
the triangle is H H v s
Corollary to Theorem 4-4 y ¢ Ezm M
If a triangle is equiangular, then @ 3 @ Using Algebra Suppose that m2 L = y. Find the values of x and y. A
the triangle i H § T
crange’s H H MO LN The bisector of the vertex
X z H H angle of an isosceles triangle is
| the perpendicular bisector of
~ - the base.

A corollary isa that follows from a theorem. =9 Definition of perpendicular /- 5 v
miN=m/L Isosceles Triangle Theorem

82 | Geometry Lesson 4-5 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 4-5
Name. Class. Date. Name. Class Date

miL =y Given Lesson 4-6 Congruence in Right Triangles

miN =y Transitive Property of Equality

Lesson Objective NAEP 2005 Strand: Geometry
. )
mLN + mLNMO + mLMON = 180 Tangle-Sum Theorem W Prove triangles congruent using the Topic: on of Shapes and Preservation of
yry+ Substitute. HL Theorem Properties

2+ [ 180 ] simplify. Local Standards:
2y=[90] Subtract [ 90| from each side.
y Divide each side by [ 2 |
Therefore, x = andy =[ 45 |

Theorem 4-6: Hypotenuse-Leg (HL) Theorem

) ) o 3 3 If the hypotenuse and a leg of one right triangle are congruent to the

© Using Isosceles Triangles The garden shown at the right is in the shape of & hypotenuse and leg of another right triangle, then
a regular hexagon. Suppose that a segment is drawn between the endpoints H £ )
of the angle marked . Find the angle measures of the triangle that is formed. B H the triangles are congruent. |
The measure of Z.x s 120. = N /
Because the garden is a regular hexagon, the sides have . The hypotenuse of a right triangle is _its longest side, or the side opposite the right angle.
equal length, so the triangle is faised
By the Isosceles Triangle Theorem, the unknown angles garden The logs of a right triangle ar_the two shortest sides, or the sides that are not opposite the
are[_congruent ], right angle.
The measure of the angle marked x is 120, and the sum railroad

tie steps. Hypotenuse

of the angle measures of a triangle is
Label cach unknown angle y:
180

T80 flagstone
walk
60

el

@ Proving Triangles Congruent One student wrote “ACPA = AMPA A
by the HL Theorem” for the diagram. Is the student correct? Explain.

:

y=

30
So the angle measures of the triangle are[ 120 | 30 | and[_ 30 |

The diagram shows the following congruent parts.

., publishing as Pearson Prentice Hall,

Quick Check
Suppose m/ L = 43. Find the values of x and y.

M
0, y = 47 ‘ \

© Pearson Education, Inc. publishing as Pearson Prentice Hall

© Pearson Education,

Since AC is thy hypotenuse and PA is
3. Use the diagram from Example 3. The path around the N e AC | ypoten Jan 9
garden is made up of rectangles and equilateral triangles. of right triangle CPA, and M is the and PAisa

What is the measure of £z, the angle at the outside corner ° [ leg  Tofright triangle MPA, the triangles are congruent by
L

150
\ The stadont| s Joorrect.

m Geometry Lesson 4-5 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 4-6
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Geometry: All-In-One Answers Version A (continued)

Name. Class Date.

@ Flow Proof—Using the HL Theorem AXYZ is isosceles. From vertex X,
a per is drawn to YZ. i YZ at point M. Explain why
AXMY = AXMZ.

X
Y M z
£XMY and AXMY and
XM1YZ L XMZ are [ E— AXMZ are
right angles [right triangles|
Given — — —
Definition of Definition of right triangle

perpendicular lines

XV AXMY = AXMZ
Definition of

Reflexive Property of Congruence

© Two-Column Proof—Using the HL Theorem el D
Given: £ABC and £ DCB are right angles, AC = DB 7
Prove: AABC = ADCB
Reasons B A
1.LABCand 2DCB are 1. Given
right angles
2.AABCand A[_DGB | 2. [ Definition of Right Triangle |
are right triangles
3.AC 3.[ Given ]
4 Be=c | 4. Reflexive Property of Congruence
5.AABC= | DCB 5-| f the hypotenuse and a leg of one right triangle are
congruent to the hypotenuse and leg of another right
triangle, then the triangles are congruent (HL Theorem).

Al fights reserved.
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Name. Class Date

L R_3 S
3
5 M . 5
Q
N P T

Which two triangles are congruent by the HL Theorem? Write a correct
congruence statement.

ALMN = AOQP

2. Write a paragraph proof of Example 2.

It is given that XM is perpendicular to YZ. This means that 2 YMX and
£ZMX are right angles, since that is the definition of perpendicular lines.
It follows, then, that AYMX and AZMX are right triangles, since they
each contain a right angle. It is given that AXYZ is isosceles, so XY = XZ
by the definition of isosceles. XM = XM by the Reflexive Property of
Congruence. Therefore, since the hypotenuses are congruent and one leg
is congruent, AXMY = AXMZ by the HL Theorem.

w

. You know that two legs of one right triangle are congruent to two legs of
another right triangle. Explain how to prove the triangles are congruent.

since all right angles are congruent, the triangles are congruent by SAS.

86 | Geometry Lesson 4-6 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 4-6 Ikdd
Name, Class, Date. Name, Class. Date
Using Corresponding Parts
Lesson 4-7 of Congruent Triangles m
Using Two Pairs of Triangles Write a paragraph proof.
Lesson Objectives NAEP 2005 Strand: Geometry © Using Two Pairs of Triangles Writc a paragraph proo X Y
W Identify congruent overlapping Topic: Relationships Among Geometric Figures Given: XW = YZ, £ XWZ and LYZW are right angles.
triangles Prove: AXPW = AYPZ
¥ Prove two triangles congruent by first Local . _ . . . .
proving two other triangles congruent Plan: AXPW = AYPZ by AAS if LWXZ zzYw hese angles |- (G

@ Identifying Common Parts Name the parts of the sides that G
ADFG and AEHG share.

Identify the overlapping triangles. H

Parts of sides DG and

These parts arc

@ Using Common Parts Write a plan for a proof that 7 y
does not use overlapping triangles. M
Given: £ ZXW =/ YWX, /L ZWX = L YXW
Prove: ZW =YX w X

Label point M where ZX intersects WY.
= VX vy ceercl__azmm=anm ]
You can prove these triangles congruent using ASA as follows:
Look at AMWX. MW = MX by the
Converse of the Isosceles Triangle Theorem |
LZMW = £ YMX because|___vertical angles ] are congruent. By the
Angle Addition Postulate, 2 ZWM = £ YXM.So AZWM = AYXM by

SoZW =YX b

1. The diagram shows triangles from the scaffolding that workers used A c
when they repaired and cleaned the Statue of Liberty.
a. Name the common side in AACD and ABCD. B D

[@ ]

b. Name another pair of triangles that share a common side. Name the
common side.

Answers may vary. Sample: AABD and ACBD; BD

Daily Notetaking Guide
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are congruent by if AXWZ = AYZW. These triangles are
congruentby[__sAs |

Proof: You are given XW = YZ. Because ZXWZ and LYZW are w z
[ rightangles | LXWZ = LYZW.WZ = ZW by the

[ Reflexive Property of Congruence | Therefore, AXWZ = AYZW by

SAS. LWXZ = £ y CPCTC, and ZXPW = £

because|___vertical angles __|are congruent. Therefore,

AXPW = AYPZ by

O separating Overlapping Triangles c
Given: CA = CE, BA = DE
Write a two-column proof to show that 2. CBE = ZCDA.
Plan: /. CBE = /.CDA by if ACBE = ACDA. This Y.
congruence holds by ifCB =CD. A E
Prooft

Reason

1. LBCE 1. [ Reflexive Property of Congruence |
2. Given

3. Congruent sides have equal measure.
4. CA — BA 3 4. [ Subtraction Property of Equality |
5.CA-BA=C 5. [ Segment Addition Postulate |

6. Substitution

7. CB=CD 7. [ Definition of Congruence
8. ACBE = ACDA 8.[ sAs

9. LCBE=/CDA 9. [ cpcrc

Geometry Lesson 4-7

Daily Notetaking Guide

All-In-One Answers Version A

Geometry

All rights reserved.

© Pearson Education, Inc., publishing as Pearson Pren



All rights reserved.

o
T
)
O
E=]
c
o
2
o
c
o
12
2
©
o
o
"
@
o
<
=
2
)
>
a
3]
£
c
o
E=]
©
o
S
©
i
c
o
12
&
®
o
o
©

Geometry: All-In-One Answers Version A (continued)

Name. Class Date.

Quick Check A B

2. Write a paragraph proof.
Given: AACD = ABDC
Prove: CE = DE

Itis given that AACD = ABDC, so LADC = £BCD by CPCTC. This
means that ACED is isosceles by the Converse of Isosceles Triangle
Theorem. Then CE = DE by the definition of isosceles triangle.

3. Write a two-column proof. r i r
Given: PS = RS, PSQ = £ RSQ
Prove: AQPT = AQRT

s
Reason
1. | PS =RS, £PSQ = LRSQ 1. [ Given
2.[@s 2. [ Reflexive Property of Congruence
3 3. [ sAs
4. 4. [ cparc
5. [ pPor= LRQT 5. | cparc
6. |QT=qar 6. [ Reflexive Property of Congruence
7. [AQPT = AQRT 7. [ sAs
C

4. Write a two-column proof. B
Given: LCAD = LEAD,/C= LE
Prove: BD = FD A D

Fe Reason

1. [£CAD = ZEAD, 2C=LE 1. [ Given
2. |AD=4D 2. | Reflexive Property of Congruence
3. [0ACD = AAED 3. [ Aas
4. [CD=ED 4. [ cpcrc
5. [£BDC = FDE 5. [ Vertical Angles are Congruent
6. [ ABDC = AFDE 6. [ AsA
7. |BD=FD 7. | cpeTC

o0 | Geometry Lesson 4-7 Daily Notetaking Guide
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Name. Class, Date

Lesson 5-1 Midsegments of Triangles

Lesson Objective NAEP 2005 Strand: Geometry

W Use properties of midsegments to Topics: Relationships Among Geometric Figures
solve problems
Local

Vocabulary and Key Concepts

e ™

¢ Theorem 5-1: Triangle Midsegment Theorem

If a segment joins the midpoints of two sides of a t

is parallel to the third side, and it

ngle, then the segment

its length.

A midsegment of a triangle is_a segment ing the of two sides.

A inate proof is _a form of proof in which cool geometry and algebra are used

to prove a theorem.

© Finding Lengths In AXYZ, M, N, and P are midpoints.
The perimeter of AMNP is 60. Find NP and YZ.

Because the perimeter of AMNP is 60, you can find NP.

NP+ MN + MP = Definition of perimeter

Substitute
- EI for MP. Y N

NP+ Simplify.
NP = Subtract [ 46_|from each side.

Use the Triangle Midsegment Theorem to find YZ.

[

MP = == YZ Trangle Midsegment Theorem

Substitute| 22 ] for MP.

Multiply each side by

[aa]=vz

‘Geometry Lesson 51 I
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Name, Class Date

@ Identifying Parallel Segments Find m/AMN and m2ANM.MN and BC A
are cut by transversal AB,so ZAMN and ZBare|___corresponding |
angles. MN||BC by the | Triangle Midsegment | Theorem, so
LAMN= LB
mLAMN
In AAMN, AM =

[ Isosceles Triangle

the [ C ing Angles | Postulate.

because congruent angles have the same measure.

| somzANM = by the

| Theorem. mz ANM

by substitution.

© Applying the Triangle Midsegment Theorem Dean plans
to swim the length of the lake, as shown in the photo. Explain
how Dean could use the Triangle Midsegment Theorem to
measure the length of the lake.

To find the length of the lake, Dean starts at the middle

of the left edge of the lake and paces straight along that end of the
lake. He counts the number of strides (35). Where the lake ends,
he sets a stake. He paces the same number of strides (35) in the
same direction and sets another stake. The first stake marks the

of one side of a triangle. Dean paces from the
second stake straight to the middle of the other end of the lake.
He counts the number of his strides (236).

Dean finds the midsegment of the second side by pac-

the number of strides back

toward the second stake. He paces strides.

From this midpoint of the second side of the triangle,

he returns to the midpoint of the first side, counting the
number of strides (128). Dean has paced a triangle. He
has also formed a of a triangle
whose third side is the of the lake.

By the Triangle Midsegment |

Theorem, the segment connecting the two midpoints » 118
he distance across the lake. So, Dean -

multiplies the length of the midsegment by [ 2] to find ’

the length of the lake.

[ 92 | Geometry Lesson 5-1 Daily Notetaking Guide
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Name. Class, Date

1. AB = 10and CD = 18.Find EB, BC,and AC.
A

il

EB = 9; BC = 10; AC = 20

2. Critical Thinking Find m/ VUZ. Justify your answer.

65; UV| XY so £VUZ and £YXZ are corresponding and congruent.

3. TD is a new bridge being built over a lake as shown. Find the length of
the bridge.

1320 ft
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Name. Class Date. Name. Class Date

Lesson 5-2 Bisectors in Triangles | Examples |

Lesson Objective NAEP 2005 Strand: Geometry @ Applying the Perpendicular Bisector Theorem Use the map of

W Use properties of perpendicular Topics: Relationships Among Geometric Figures Washington, D.C. Describe the set of points that are equidistant from the
bisectors and angle biscctors Lincoln Memorial and the Capitol.

Local

N

H—
Vocabulary and Key Concepts ’ AT

Theorem 5-2: Perpendicular Bisector Theorem |

If a point is on the perpendicular bisector of a segment, then it is

from the ints of the segment.

ights reserved.

Theorem 5-3: Converse of the Perpendicular Bisector Theorem

Al fights reserved.

If a point is equidistant from the endpoints of a segment, then it is

on the perpendicular bisector of the segment.

. s The [ Converse of the Perpendicular Bisector | Theorem

states: If a point is equidistant from the endpoints of a segment, then it is on
the perpendicular bisector of the segment.

{ Theorem 5-4: Angle Bisector Theorem

If a point is on the bisector of an angle, then it is

) A point that is equidistant from the Lincoln Memorial and
from the sides of the angle. the Capitol must be on the | perpendicular bisector |
Theorem 5-5: Converse of the Angle Bisector Theorem 3 3 of the segment whose endpoints are the Lincoln Memorial and the Capitol.
1f a point in the interior of an angle is equidistant from the sides of the H £ @ Using the Angle Bisector Theorem ¢
angle, then it is _on the angle bisector. H Find x, FB, and FD in the diagram at right. 5
5 0 g
The distance from a point to a line is_the length of the perpendicular £ £ Theorem S
. . 2 2 2 +5 Tx - 37 »n
segment from the point to the line. E H Tx—3T =245 Substitute. F E b
é —_
— ¢ § Tx=2¢+ Add to each side. @
Dis3in.from AB an 3 g <
2 2 42 Subtract o)
& i = Divide each side by 5 =
e e FB=2(84])+5= Substitute. <
FD =17 37= Substitute.
04 | Geometry Lesson 5-2 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 5-2 o5 |
Name. Class, Date Name. Class Date.
Concurrent Lines,
Quick Check Lesson 5-3 Medians, and Altitudes
1. Use the information given in the diagram. €D is the perpendicular Lesson Objective NAEP 2005 Strand: Geometry
bisector of AB. Find CA and DB. Explain your reasoning. 'V Identify properties of Topics: Relationships Among Geometric Figures =
— - - — perpendicular bisectors and ©
CA =5, DB = 6; CD is the perpendicular bisector of AB; therefore angle bisctors Local T
CA = CB and DA = DB. W Identify properties of medians o)
and altitudes of a triangle

Vocabulary and Ke: ncepts

2. a. According to the diagram, how far is K from EH ? From ED? D - -
10; 10 2 % t Theorem 5-6 1
K E H g The perpendicular bisectors of the sides of a triangle are
10 2 2 at a point equidistant from the vertices.
(x + 20)°
Theorem 5-7
The bisectors of the angles of a triangle are
b. What can you conclude about EK ? at a point equidistant from the sides.

EK is the angle bisector of £ DEH. Theorem 5-8

The medians of a triangle are concurrent at a point that is two-thirds the distance from
each vertex to the midpoint of the opposite side.

© Pearson Education, Inc., publishing as Pearson Pren

2 ] D,
H H DC= gD] FC= @FH H
; i & B i
¢. Find the value of x. § §
H H Theorem 5-9 7
20 2 2 The lines that contain the altitudes of a triangle are £
H H Concurrent lines are_three or more lines that meet in one point.
§ The point of concurrency is _the point at which lines intersect.
g H A circle is circumscribed about a polygon when _the vertices
i ] . [ Chramsatbed Joile
2 2 of the polygon are on the circle.
d. FindmZ/DEH. The circumeenter of a triangle is _the point of concurrency of 3 0C=5C=RC
80 & H the icular bisectors of a triangle. A
5 B /3
[wedan | A median of a triangle is 2 segment that ﬁh
has as its endpoints a vertex of the Q R
‘ triangle and the midpoint of the opposite
(N
side,
Geometry Lesson 5-2 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 5-3
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Geometry: All-In-One Answers Version A (continued)

Name, Class

Date

A circle is inscribed in a polygon if the sides of the polygon are
tangent to the circle.

The incenter of a triangle is_the point of currency of the angle
bisectors of the triangle.

Analtitude of a triangle is _the perpendicular segment froma
vertex to the line containing the opposite side.

incenter

Acute Triangle Right Triangle Obtuse Triangle
Altitude is Altitude is Altitude is

inside . aside . outside .

The centroid of a triangle is _the point of intersection of the medians of the triangle.

The orthocenter of a triangle is_the point of ion of the lines

the altitudes

of the triangle.

Al fights reserved.

ights reserved.

Name. Class, Date

@ Applying Theorem 5-7 planners want to locate a
fountain equidistant from three straight roads that enclose
a park. Explain how they can find the location.

The roads form a triangle around the park.

Theorem 5-7 states that the

bisectors of the angles of a triangle are ‘Andover Road

concurrent at a point equidistant from the sides.

The city planners should find the point of concurrency of the

angle bisectors of the triangle formed

by the three roads and locate the fountain there.

© Finding Lengths of Medians M is the centroid of AWOR, and WM = 16. w
Find WX.

The i the point of concurrency of the medians z ¥

of a triangle.

triangle are concurrent.

2. a. The towns of Adamsville, Brooksville, and Cartersville want to
build a library that is equidistant from the three towns. Show on
the diagram where they should build the library. Explain.

Draw segments connecting the towns. Build the library at the
intersection point of the perpendicular bisectors of the segments.

b. What theorem did you use to find the location?

The perpendicular bisectors of the sides of a triangle are concurrent
at a point equidistant from the vertices (Theorem 5-6).

4. Is MY a median, an altitude, or neither? Explain.

median; MY is a segment drawn from vertex M to the midpoint
of the opposite side.

B scomety tesson 53

Adamsville

Cartersville

3. Using the diagram in Example 3, find MX. Check that WM + MX = WX. K
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The medians of a triangle are concurrent at a point that is o ¥ R
the distance from each vertex to the midpoint
 Examples | of the oppositeside. (Theorem 5-5)
Finding the Circumcenter Find ths ter of the circle that ] 3 3
O Finding inelfhe center of fhe circle tha Y H : Because Misthe __centroid ___Jof AWOR, WM = 2wx
circumscribes AXYZ. 3 3 3
Because X has coordinates| (1.1 Jand ¥ has == H <
coordinates[ (1,7) | XV lies on the vertical line x g =WX Theorem| 58 |
- 341
The perpendicular bisector of XY is the horizontal line that {., } i i
passes through (1,247) or (1.4 sothe £ £
2 2 V) i
equation of the perpendicular bisector of XY is y = 4] R 7 EH EH WX substtute[_16_]for wm.
) o 0l X £ £
Because X has coordinates and Z has : : Maltiply each side by El
coordinates[ (5,1 | X'Z lies on the horizontal line H
v =[] The perpendicular bisector of XZ is the vertical line that 5
passes through or (B.1) ] so the equation < 1
of the perpendicular bisector of XZ isx =[3 ]
Draw the lines y and x =[ 3| They intersect at the point
3.4 . This point is the center of the circle that
circumscribes AXYZ.
o8 | Geometry Lesson 5-3 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 5-3
Name, Class Date Name. Class, Date.
Inverses, Contrapositives,
| Quick Check | Lesson 5-4 and Indirect Reasoning
1. a. Find the center of the circle that you can % Lesson Obijectives NAEP 2005 Strand: Geometry
circumscribe about the triangle with ) A . . g
‘W Write the negation of a statement Topics: Mathematical Reasoning
vertices (0,0), (~8,0), and (0,6). B !
and the inverse and contrapositive
Local
of a conditional statement
W Use indirect reasoning
(-4,3)
Vocabulary and Key Concepts
= X -
3 3 Negation, Inverse, and Contrapositive Statements
H H Statement Example Symbolic Form You Read It
5 5 5 Conditional If an angle is a straight angle, p—q
: then its measure is 180.
b. Critical Thinking In Example 1, explain why it is not necessary to find Negation (of p)  An angle is not a straight angle. ~r
the third perpendicular bisector.
Theorem 5-6: All the perpendicular bisectors of the sides of a Inverse If an angle is not a straight angle,  ~p — ~q.

then its measure is not 180.

Contrapositive  If an angle’s measure is not 180, ~q>~p
then it is not a straight angle.

Writing an Indirect Proof
Step 1 State as an assumption the

opposite (negation) of what you want to prove.

Step 2 Show that this leads to a_contradiction.

Step 3 Conclude that the assumption must be
false and that what you want to prove must be true.

The negation of a statement has the opposite truth value from that of the original

The inverse of a conditional statement_negates both the is and the
The positive of a conditional switches the is and the ion and negates
both.

A conditional and its contrapositive always have the same truth value.

q have the same truth value.

In indirect reasoning all possibilities are considered and then all but one are proved false.

The remaining possibility must be true.

An indirect proof is _a proof involving indirect reasoning.

Daily Notetaking Guide Geometry Lesson 5-4
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Geometry: All-In-One Answers Version A (continued)

Name, Class Date

© Writing the Negation of a Statement Write the negation of “ABCD is
not a convex polygon.

The negation of a statement has the truth value. The

negation of is not in the original statement removes the wor

The negation of “ABCD is not a convex polygon” is
“ABCD is a convex polygon.”

@ Writing the Inverse and Contrapositive Write the inverse and contrapositive
of the conditional statement “If AABC is equilateral, then it is it

To write the inverse of a conditional, negate both the hypothesis and the

conclusion.
Hypothesis Conclusion
i i
Conditional:  If AABC s equilateral, then it is isosceles.
1 Negate both. 1
Inverse:  If AABCis|_notequilateral |, theni not isosceles
To write the itive of a conditional, switch the hypothesis and
conclusion, then negate both.
Hypothesis Conclusion
1
Conditional: If AABC is equilateral, then it is isosceles.
Switch and negate both.
C itive: If AABCis|__ notisosceles | thenitis [ not equilateral

© The First Step of an Indirect Proof Write the first step of an indirect proof.
Prove: A triangle cannot contain two right angles.

Al fights reserved.
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Name. Class, Date

ing Contradictions Identify the two statements that contradict
cach other.

1P, Q. and R are coplanar.

I1. P, Q. and R are collinear.

111 m/ POR = 60

Two statements cach other when they cannot both be
true at the same time. Examine each pair of statements to see whether they
contradict each other.

Tand II Tand IIT II'and IIT

P.Q, and Rare coplanar and P, Q, and R are coplanar,and £, Q, and R are collinear, and
collinear. mZ POR = 60. m/ POR = 60.

Three points that lic on the  Three points that liconan ~ If three distinct points are
same line are both coplanar  angle are copla hese  collincar, they form a straight

and collinear. so these two two statements
do not di

angle, so mZ POR cannot
each other. equal 60. Statements IT and
contradict each other. Jiii contradict
cach other.

© Indirect Proof Write an indirect proof.
Prove: AABC cannot contain two obtuse angles.

Step 1 Assume as true the of what you want to prove.
‘That is, assume that AABC contains two angles.
o[ obse ]

Step2 If ZAand ZBare[__obtuse | m/A+m/B+m/C>[ 180 |
This cts the [ Triangle Angle-Sum | Theorem,
which states that mZA + mZB + msC = 180 |

Step 3 The assumption in Step 1 must be| __false | AABC cannot

In the first step of an indirect proof, you assume as true the =
of what you want to prove. L chers
Because you want to prove that a triangle cannot contain two right angles, 1. Write the negation of each statement.
you assume that a triangle contain two right angles. s a m/XYZ > 70.
The first step is _“Assume that a triangle contains two right angles.”
‘ The measure of ZXYZis not more than 70. ‘
b. Today is not Tuesday.
[ Today is Tuesday. |
102 Geometry Lesson 5-4 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 5-4
Name Class, Date Name, Class Date.
2. Write (a) the inverse and (b) the contrapositive of Maya Angelou’s Lesson 5-5 Inequalities in Triangles
statement “If you don’t stand for something, you'll fall for anything.”
. Lesson Obiectives NAEP 2005 Strand: Geometry
If you stand for something, you won't fall for anything. W Use inequalities involving angles of Topics: Relationships Among Geometric Figures
triangles
W Use inequalities involving sides of Local
triangles
b ["if you won't fall for anything, then you stand for something.
Key Concepts
/ ™
L Comparison Property of Inequality |
3. You want to prove each statement true. Write the first step of an indirect proof. 3 5
H 4 Ifa=b+candc>0,then[a]>[b]
a. The shoes cost no more than $20. H I
4 g S -~
The shoes cost more than $20. £ H
z

s

. mLA>mLB

mLA =mLB

4. Identify the two statements that contradict each other. Explain.
L FC|KL ILFG L KL IIL.FC = KL

land II;

Two segments cannot be parallel as well as perpendicular. | and I
contradict each other.

Two segments can be parallel and congruent. I and Iil do not contradict
each other.

Two segments can be perpendicular and congruent. Il and Iil do not
contradict each other.

o

. Critical Thinking You plan to write an indirect proof showing that 2 X is an
obtuse angle. n the first step you assume that 2 X is an acute angle. What
have you overlooked?

£X could be a right angle.

Daily Notetaking Guide
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Corollary to the Triangle Exterior Angle Theorem

The measure of an exterior angle of a triangle is greater

than the measure of cach of its remote angles.

mZ2 an >ms3

i Theorem 5-10
If two sides of a triangle are not congruent, then
the larger angle lies opposite the longer side.

1f XZ > XY, then m2Y

Theorem 5-11

If two angles of a triangle are not congruent, then

the longer side lies opposite the larger angle.
Ifm/A > msB, then BC

Theorem 5-12: Triangle Inequality Theorem

The sum of the lengths of any two sides of a triangle is

greater than the length of the third side.
LM + MN >
MN + LN >

LN+ LM >[ ]

.

Geometry Lesson 5-5
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Name. Class, Date

@ Applying the Corollary Explain why m/4 > m/5. B

Z4isan angle of AXYC. The Corollary Y

to the Exterior Angle Theorem states that the measure

of an exterior angle of a triangle is
te ints .

than the measure of each of its

A X C

The remote interior angles are
ms4>mz2.2and L5 are[_ corresponding | angles

formed by transversal Because AB|| XY, you can conclude
that 22
ms2=

by the Corresponding Angles Postulate. Thus,
for m/2in the

Substituting

inequality m/4 > m/2 produces the inequalit

@ Applying Theorem 5-10 Tn ARGY, RG = 14,GY = 12,and RY = 20.
List the angles from largest to smallest.

Theorem 5-10: If two sides of a triangle are not congruent, then G
the larger angle lies opposite the longer side. » M
No two sides of ARGY are congruent, so the largest angle lies
opposite the longest side.
¥ 20 R
Find the angle opposite each side.

["20 ] The opposite angle,

i the largest. The shortest side is

The longest side is

smallest. From largest to smallest, the angles ar

© Using the Triangle Inequality Theorem Can a triangle have sides with the
given lengths? Explain.
a. 2cm,2cm, 4 cm

According to the Triangle Inequality ‘Theorem, the
sum of the lengths of any two sides of a triangle is

than the length of the third side.
The sum of 2 and

[No J. a triangle
. 8in, 15 in, 12in.

12

| a triangle have sides with these lengths.

greater than 4.

have sides with these lengths.

=

Al fights reserved.
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Name. Class, Date

(4] Finding Possible Side Lengths In AFGH,FG = 9mand GH = 17 m.
Describe the possible lengths of FH.

The Triangle Inequality Theorem: The sum of the lengths of any two sides of

a triangle is than the length of the third side.

Solve three inequalities.
FH+9> FH+17>[ 9

FH>[ 8 | FH>[ 8|

FH must be longer than m and shorter than

Quick
1. Use the diagram in Example 1. 1f CY = XY, explain why m/4 > m/ 1.

eck

m£1 = m£3 by the Isosceles Triangle Theorem
m£4>m/3 by the Corollary to the Triangle Exterior Angle Theorem
mZ4 > mZ1 by Substitution

N

. List the angles of AABC in order from smallest to largest.

LA, LC LB

3. Can a triangle have sides with the given lengths? Explain.
a 2m,7m,and 9m

1o; 2 + 7 is not greater than 9 ‘

b. 4yd.6yd,and 9 yd

yes;4+6>9,6+9>4,and4+9>6 ‘

4. A triangle has sides of lengths 3 in. and 12 in. Describe the possible lengths
of the third side.

9<x<15

quadrilaterals

Local

Key Concepts

Special Quadrilaterals

Tpairof 2 pairs of
parallel sides  parallel sides|” Rectangle

Trapezoid

Isosceles
Trapezoid

\
G

A[__parallelogram | A kite Jisa
is a quadrilateral with quadrilateral with two pairs
both pairs of opposite of adjacent sides
sides _Parallel congruent and no OPPOsite
sides
congruent.
A rhombus ] A[_rectangle | Al square
isa with isa with is a parallelogram with
four congruent sides four Tight angles four congruent sides
and four
right angles .
A trapezoid An isosceles trapezoid
is a quadrilateral with
exactly one pair of is a trapezoid whose
parallel sides sides are
| . congruent.
E Coomety Lesson 6.1 Daily Notetaking Guide
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Lesson 6-1 Classifying Quadrilaterals | Examples |
Lesson Objective NAEP 2005 Strand: Geomelry o f'af;'fyi"%b_i’ f"c;'d?:':te ':"e“"’ds AD:l“;mi"; ;ml_'l"gs")”m:;;“i’(']"z
W Define and classify special types of Topic: Relationships Among Geometric Figures or the quadrilateral with vertices Q(=4,4), B(=2,9), H(8,9), and A(10,4).

Graph quadrilateral QBHA.

5 Find the slope of cach side.
B H Slope of OB =
/ \ Slope of BH =
/] \
) o
Slope of HA =
Slope of O =
NEENE - ope of O

BH is parallel to OA because theirslopesare[_equal |
HA s not parallel to OB because their slopes are[___notequal |
One pair of opposite sides is parallel, so QBHA isa|___trapezoid |

Next, use the distance formula to see whether any pairs of sides are congruent.

o8=\(2- oy +(o-[af =V~
HA*\/(1078)2+(E7E)2 :\/E+
BH:\/(x—(—z;)H(EfE)ZZV 100 ]+ [o]=[_ 10

-Vl @G -V ] bl o]

Because OB = _HA__ | OBHA'is| an isosceles trapezoid I

@ Using the Properties of Special Quadrilaterals In parallclogram RSTU, v
mZR =2x — 10and m2S = 3x + 50. Find x. T

RSTU is a parallelogram. Given

Definition of parallelogram

Iflines are parallel, then interior
mLR +mLS = angles on the same side of a transversal are| supplementary |
*

=180 substitute[ 2x—10 |formzRand[ 3x +50 |formcs.
+[ (a0 | =180 Simplify.

Subtract 40 from each side.

Divide each side by 5.
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Geometry: All-In-One Answers Version A (continued)

Name. Class Date.

Quick Check
1. a. Graph quadrilateral ABCD with vertices A(=3,3), B(2,4), 7
C(3,~1),and D(-2, -2). Al T

. Classity ABCD in as many ways as possible.

b.

=T |=

ABCD is a quadrilateral because it has four sides. It is a 1
parallelogram because both pairs of opposite sides are )
parallel. It is a rhombus because all four sides are congruent.
Itis a rectangle because it has four right angles and its 5
opposite sides are congruent. It is a square because it has
four right angles and its sides are all congruent.

°

Which name gives the most information about ABCD? Explain.

Square; the name square means a figure is both a rectangle
and a rhombus, since its sides are all congruent and it has
four right angles.

2. Find the values of the variables in the rhombus. Then find the

L 3b+2 N
lengths of the sides.

a=2,b=4,IN=ST=NT=5L=14 Sa+4

3a+8

Al fights reserved.
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Name. Class Date

Lesson 6-2 Properties of Parallelograms

Lesson Objectives. NAEP 2005 Strand: Geometry

W Use relationships among sides and Topic: Relationships Among Geometric Figures

among angles of parallelograms

W Use relationships involving diagonals
of parallelograms and transversals

Local

Vocabulary and Key Concepts

Theorem 6-1

- ) B c
Opposite sides of a are congruent. ﬁ

Theorem 6-2 A

Opposite angles of a parallelogram are r

N

Theorem 6-3 E
The diagonals of a parallelogram cachother. U T
Theorem 6-4
If three (or more) parallel lines cut off congruent segments on one A4 \B
transversal, then they cut off congruent segments on every

C D
transversal.

E F

Consccutive angles of a polygon share a common side.

n M1 L
§ In OJKLM, £ J and £ M are consccutive angles,
1 asare £ J and re not consecutive.

m Geometry Lesson 6-1 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 6-2

Name. Class, Date. Name. Class Date

@ Using Algebra Find the value of x in ZIABCD. Then find m/ A. A B v

off congruent segments on one , then they cut off
Opposite angles of a seqments on ever
x+15=135—x parallelogram are — — -
Explain how to divide a blank card into five equal rows using Theorem 6-4
g ' and a sheet of lined paper.
15=[ 135 ] add[x]Jto cachsige. Place a corner of the top of the card on the first line of the lined paper.
2= Subtract[ 15 _|from each side. Place a corner that forms a consecutive angle with the first corner on the
. N C sixth line,
x Divide each side by b
Y Mark the points where the lines intersect one side of the card.
m/B = +15 Substitute| 60 |forx. Mark the points where the lines intersect the opposite side of the card.
LA LB = 150 Consecutive angles of a parallelogram are Connect the marks on opposite sides using a straightedge.
supplementary | 3 3
i H H Quick Check
H £ 1. Find the value of y in 7 EFGH. Then find m£ E,m/ F,m/ G, and
z

@ Using Algebra Find the values of x and y in 7KLMN.

PRI N
- 16 =
N M

The diagonals of a parallelogram

Substitute| 7y — 16 |forxin

the second equation to solve for y.
Distribute.

simplify.
Subtract
Divide each side by —9 |

. 7(@) _ 1 Substitute[ 3 ]for yin the first equation
to solve forx.

simplify.

Sox=[5|andy

© Using Theorem 6-4 Theorem 6-4 states If three (or more) parallel lines cut

Daily Notetaking Guide
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msH.

y =11 mLE =70, m£F = 110, m£G = 70, and m£H = 110

2. Find the values of a and b.
X Y
216,614 N
w z
3. In the figure, DH || &G || BF || AE, AB = BC = CD = 2,and

EF =2.5.Find EH.

7.5
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Geometry: All-In-One Answers Version A (continued)

Name. Class Date.

Proving That a Quadrilateral

Lesson 6-3 Is a Parallelogram

Lesson Objective NAEP 2005 Strand: Geometry

W Determine whether a quadrilateral is Topic: Geometry
a parallelogram
Local

LG

ncepts

Theorem 6-5
If both pairs of opposite sides of a quadrilateral are congruent, then
the quadrilateral is a parallelogram.

Theorem 6-6

If both pairs of[___opposite angles | of a quadrilateral are congruent,

then the quadrilateral is a parallelogram.

Theorem 6-7

If the diagonals of a quadrilateral each other,

then the quadrilateral is a parallelogram.

Theorem 6-8
If one pair of opposite sides of a quadrilateral is both
and parallel . then the quadrilateral is a parallelogram.

@ Finding Values for Parallelograms Find values for x and y
for which ABCD must be a parallelogram.

1f the diagonals of quadrilateral ABCD bisect cach other,
then ABCD is a par by Theorem 6-7
Write and solve two cquations to find values of x and y for

which the diagonals bisect each other.

10x — 24 = 8x + 12

Diagonals of Frsrrn -
bisect each other. La-w J-[ y+s ]

Collect the variables on one side.

Solve.

Geometry Lesson 6-3 Daily Notetaking Guide
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Name. Class Date

@ |Is the Quadrilateral a Parallelogram? Can you prove the quadrilateral is a
parallelogram from what is given? Explain.

Prove: ABCD is a parallelogram.

All you know about the quadrilateral is that only B c
one pair of opposite sides is !

Therefore, you cannot conclude that the quadrilateral

is a parallelogram.

L4

Given: m/E = m/.G = 75°,mLF = 105°

Prove: EFGH is a parallelogram.

The sum of the measures of the angles of a polygon is
(1~ 2)180 where n represents the number of sides,
50 the sum of the measures of the angles of a
quadrilateral is ([4] - 2)180 =

If x represents the measure of the unmarked angle,
x+75+105+75=[_ 360 |sox=[ 105 | E H

Theorem 6-6 states If both pairs of opposite angles of a i are

, then the il isa

Because both pairs of opposite angles are congruent, the quadrilateral

isa by Theorem 6-6 |

Daily Notetaking Guide Geometry Lesson 6-3

Name Class. Date
1. Find the values of a and ¢ for which PORS must be a 0 R
parallelogram. (a + 40y )
a=70,c=2 3c-3 i1
P s

2. Can you prove the quadrilateral is a parallelogram? Explain.
a. Given: PO = SR, PQ |SR
Prove: PORS is a parallelogram.

Yes; a pair of opposite sides are parallel Q R
and congruent (Theorem 6-8).

L4

Given: DH = GH,EH = FH
Prove: DEFG is a parallelogram.

No; the diagonals do not necessarily bisect
each other—the figure could be a trapezoid,
with DG and EF being parallel but of
unequal length. H

116 Geometry Lesson 6-3 Daily Notetaking Guide
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Lesson 6-4 Special Parallelograms

Lesson Objectives

W' Use properties of diagonals of
rhombuses and rectangles

W Determine whether a is Local
a rhombus or a rectangle

Key Concepts

Rhombuses
Theorem 6-9

NAEP 2005 Strand: Geometry
Topic: Geometry

Each diagonal of a rhombus _bisects two angles of the rhombus.

AC bisects LBAD, so £[1]=

A D

Theorem 6-10

B c
The diagonals of a thombus are [ perpendicular . %
+ A D

Rectangles
Theorem 6-11

The diagonals of a rectangle are | congraent .
i ¢

Parallelograms

Theorem 6-12

If one diagonal of a parallelogram bisccts two angles of the parallelogram, then
the is a rhombus.

Theorem 6-13

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

Theorem 6-14
If the diagonals of a parallelogram are congruent, then

the is a rectangle.

Daily Notetaking Guide ‘Geometry Lesson 64 IRE

All-In-One Answers Version A

Geometry




Geometry: All-In-One Answers Version A (continued)

Name. Class Date.

 Examples |
)

nding Angle Measures Find the measures of the
numbered angles in the thombus. B
Theorem 6-9 states that each diagonal of a rhombus V
bisects two angles of the thombus, so m2 1 = 78.

Theorem 6-10 states that A
A D

the diagonals of the rhombus are perpendicular |,

wme2=[ o0 ]

Because the four angles formed by the diagonals all must have measure 90,
/3and ZABD mustbe| __ complementary | Because m/ABD =78,
ms3=90-78=[12 |

Finally, because BC = DC, the

allows you to conclude that 2[1] = 24.Som/4

@ Finding Diagonal Length One diagonal of a rectangle has length 8x + 2.
The other diagonal has length 5x + 11. Find the length of each diagonal.

By Theorem 6-11, the diagonals of a rectangle are[ ___congruent |,

[ B2 ] biagonalsof a rectangl re congruent.
Subtract [_5x_| from each side.

rom each side.

Divide each side by
se+2-5(3)) substitute,
sv+ 11 =5([3]) Substitute.

The length of each diagonal is
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ing Special Parallelograms The diagonals of ABCD are such that
AC = 16 em and BD = 8 cm. Can you conclude that ABCD is a thombus or
arectangle? Explain.

ABCD be a rectangle, because AC # BD and the diagonals of a
rectangle are (Theorem 6-11). ABCD may be a thombus,
but it may also not be one, depending on whether (Theorem 6-10).

2. Find the length of the diagonals of rectangle GFED if FD F E
and GE=y +5.
1
82
G D

L

A parallelogram has angles of 30°, 150°, 30%, and 150°. Can you conclude
that it is a thombus or a rectangle? Explain.

No; there is not enough information to conclude that the
parallelogram is a rhombus. It cannot be a rectangle because it has

1. Find the measures of the numbered angles in the rhombus. 5 no right angles.
m£1 =90, ms£2 =50, mL3 =50, m£4 = 40 B f;,
113 Geometry Lesson 6-4 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 6-4
Name. Class. Date. Name. Class Date
Lesson 6-5 Trapezoids and Kites
- @ Finding Angle Measures in Trapezoids WXYZ is X Y
Lesson Objective ) NAEP 2005 Strand: Geometry an isosceles trapezoid, and m.X = 156. Find m Y.,
W Verify and use properties of Topic: Relationships Among Geometric Figures s Z.and m/W. ‘m
trapezoids and kites w z
Local Two angles that share
mLX + miW = 180 aleg of a trapezoid
Vocabulary and Key Concepts are supplementary |
e N - +mLW Substitute.
{ Trapezoids
Theorem 6-15 mew = Subtract| 156 from each side.
he base angles of an isosceles trapezoid are [ congruent | Because the base angles of an isosceles trapezoid are[ congruent ],
Theorem 6-16 H H mLY =m/X =156 andm/Z
=

The of an fsosceles trapezoidare congrucn.

The base angles of a trapezoid are two angles that share a base of the trapezoid.

Kites
Theorem 6-17

The diagonals of a kite are perpendicular |,

120 Geometry Lesson 6-5 Daily Notetaking Guide
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@ Using Isosceles Trapezoids Half of a spider’s web is shown at the right,
formed by layers of congruent isosceles trapezoids. Find the measures
of the angles in ABDC.

Trapezoid ABDC i part of an isosceles triangle whose vertex is at
the center of the web. Because there are 6 adjacent congruent
vertex angles at the center of the web, together forming a

angle. each vertex angle measures 152, or
By the Triangle Angle-Sum Theorem, m/ZA +m/B + 30 =
somzA+msB=[_150 .

Because ABDC s part of an isosceles triangle,m£ A = m/ B,

s02(msA) = andm/A=m/B =

Another way to find the measure of cach acute angle is to divide the

difference between 180 and the measure of the vertex angle by 2:
180 — 30 _

Because the bases of a trapezoid are parallel, the two angles that share a leg

are[  supplementary | somsC=msD =180~ 75=[ 105 |
Quick Check

1. In the isosceles trapezoid, mZ.S = 70.Find mZ P,m/ Q,and mZR. P 0
110, 110, 70
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Geometry: All-In-One Answers Version A (continued)

Name. Class Date.

© Finding Angle Measures in Kites Find m/1,m/2,and m/3 in the kite.

Diagonals of a kite are| perpendicular

Definition of a kite

Triangle Theorem

ms3+mLRDU +72 = [ Triangle Angle-Sum Theorem
mZRDU = Diagonals of a kite are perpendicular.

mz3+[ 90 |+72

Substitute.
simplify.

Subtract from each side.

2. The middle ring of the picce of ceiling shown is made from congruent isosceles
trapezoids. Imagine a circular glass ceiling made from the ceiling pieces with
18 angles meeting at the center. What are the measures of the two sets of base
angles of the trapezoids in the middle ring?

The measure of both inner angles is 85.
The measure of both outer angles is 95.
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Placing Figures in

Lesson 6-6 the Coordinate Plane

Lesson Obijective NAEP 2005 Strand: Geometry

W' Name coordinates of special figures Topic: Position and Direction
by using their properties
Local

@ Proving Congruency Show that 7TWVU is a parallelogram by y A
proving pairs of opposite sides congruent.

W(a+c.b+d
c

1f both pairs of opposite sides of a quadrilateral are

| then the quadrilateral is a V(e +e.d)

am by Theorem 6-5 A

You can prove that TWVU is a parallelogram by showing that
TW = VU and Use the distance formula.

Use the coordinates 7([a],[5]). Wi [d]).and v((e][0]).
- V] ) Core] o - Vaea]
vo-V{Cere ] -[e)+ (@] -[) -V
wv=V(Ca+c |-[cre |+ ([Cora]-[d)f= V[ @-e+s?
w= VG- + ] - = Ve-o2s2

Because TW = VU and WY = TU. TWVUisa|___parallelogram |

Ue,0) E

1. Use the diagram above. Use a different method: Show that TWVU is a

coordinates. Do not use any new variables.

Qs+ b, 0

124 Geometry Lesson 6-6 Daily Notetaking Guide
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s parallelogram by finding the midpoints of the diagonals.
i Midpoint of TV = (%%) = midpoint of UW. Thus, the
3. Find m21,m/2,and m/3 in the kite. diagonals bisect each other, and TWVU is a parallelogram.
m£1 =90, m/2 = 46, and m/3 = 44 AL ©

122 Geometry Lesson 6-5 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 6-6
Name. Class. Date. Name. Class Date
| Example | Lesson 6-7 Proofs Using Coordinate Geometry
@ Naming Coordinates Use the properties of parallelogram y Lesson Objective NAEP 2005 Strand: Geometry

(OCBA 1o find the missing coordinates. Do not use any new (=p.q) - .

. W Prove theorems using figures in the Topics: Position and Direction; Mathematical Reasoning

variables. B coordinate plane

The vertex O is the origin with coordinates O Local

Because point A is p units to the left of point O, point B

is also p units to the left of poin because OCBA is a Vocabulary and Key Concepts

par So the first of point Bis| —p—x | - -

- X . x Theorem 6-18: Trapezoid Midsegment Theorem
Because AB || CO and CO is horizontal, AB is C(-x0) O
) The mi i el 1

[ also horizontal__].So point B has the same second " 4 (1) The of a trapezoid is parallel to the bases.

coordinate, [, as point A % % (2) The length of the midsegment of a trapezoid is half the sum of the

The missing coordinates are O__(0,0) |and B[ (=p—x, @) |. H 2 lengths of the bases -

=
The mi of a trapezoid is the segment that joins the midpoints of the nonparallel
Quick Check opposite sides of the trapezoid.
2. Use the properties of parallelogram OPQR to find the missing Rib,c) 00,7

T

N ||[RA ] and MN = 4

MN ||

@ Planning a Coordinate Geometry Proof Examine trapezoid

y
TRAP. Explain why you can assign the same y-coordinate to points R(26,20) A(2d,2¢)
Rand A.

M, N
In a trapezoid, only one pair of sides is parallel. In TRAP, x
TP | Because TP lies on the horizontal x-axis, RA also T P(2a,0)

mustbe [ horzantal ]

The y-coordinates of all points on a horizontal line are the same, so
points R and[A] have the same y-coordinates.

Geometry Lesson 6-7
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Name. Class Date.

@ Using C i y Use inate geometry to prove that the
quadrilateral formed by connecting the midpoints of rhombus ABCD is
arectangle.

Draw quadrilateral XYZW by connecting the midpoints of ABCD.

y
D(0.2b)
2(-a, b) W(a, b)
C(—2a,0) N A(2a,0)
¥
Y(-a, —b) X(a, =b)
B(0, ~2b)

From Lesson 6-6, you know that XYZW is a parallclogram.

If the diagonals of a parallelogram are[ ____congruent | then the

parallelogram is a rectangle from Theorem 6-14.

To show that XYZW is a rectangle, find the lengths of its diagonals, and then
compare them to show that they are

XZ="\(-a —a+ (b~ (b))

YW="\(-a —a)+ (b - b)’
(2 + (
AN ]

xz[=]yw
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1. Complete the proof of Theorem 6-18.
Given: MN is the midsegment of trapezoid TRAP.
Prove: MN || TP, MN || RA,and MN = %(TP +RA) M, N

a. Find the coordinates of midpoints M and N. How do the multiples ?

of 2 help? P(24,0)

M(b, ©) and N(a + d, ©); starting with multiples of 2 eliminates
fractions when using the midpoint formula.

b. Find and compare the slopes of MN, TP, and RA.

0,0, 0; they are all parallel.

o

Find and compare the lengths MN, TP, and RA.

MN=d+a—b,TP=2a,RA=2d—2b.SORA+TP=2d +2a-2b
which is twice MN. So the midsegment is half the sum of the bases.

&

. In parts (b) and (c), how does placing a base along the x-axis help?

The base along the x-axis allows calculating length by subtracting
x-values.

y
R(2b,2¢) A(2d,2¢)

Because the diagonals congruent, H 2. Use the diagram from Example 2. Explain why the proof using A(2a,0),
) B(0, —2b), C(—2a,0), and D(0,2b) is easier than the proof using A(a, 0).
par XYZWisa rectangle 8 H B(0, —b), C(—a,0), and D(0, b).
v Using multiples of 2 in the i for A, B, C, and D elimi
the use of fractions when finding midpoints, since finding midpoints
requires division by 2.
126 Geometry Lesson 6-7 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 6-7
Name. Class. Date. Name. Class Date
Lesson 7-1 Ratios and Proportions @ Properties of Proportions
Lesson Objective NAEP 2005 Strand: Geometry Complete: If § % then % - m
Write ratios and solv ‘ ic:
W Write ratios and solve proportions Topic: Position and Direction b = Cross-Product Property
Local

Vocabulary and Key Concepts

Properties of Proportions

# = gisequivalent to

(1)44:‘ be

b +d
oh=[ 4 ] o= & ] @] 5]

A proportion is a that two ratios are equal.

4=Sanda:b = c:dare examples of proportions.

An extended proportion is a statement that three or more ratios are equal.

£ =1 = Lis an example of an extended proportion.

The Cross-Product Property states that the product of the extremes of a proportion is equal

to the product of the means.

a:b=c:d

extremes

A scale drawing is a drawing in which all lengths are proportional to corresponding actual
lengths.

A scale is the ratio of any length in a scale drawing to the corresponding actual length.

The lengths may be in different units.

@ Finding Ratios A scale model of a car is 4 in. long. The actual car is 15 ft
long. What is the ratio of the length of the model to the length of the car?
Write both measurements in the same units.
156t =15 X 121in. in.
length of model _ 4

A5t

din _ 4 _
Tength of car 180 in. 180

The ratio of the length of the scale model to the length of the caris[_1_|:[ 45 ].

128 Geometry Lesson 7-1 Daily Notetaking Guide
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Divide each side by 122 .
b= o Simplify.

© Solving for a Variable Solve cach proportion.

-

a £

n
35

5n

[3]) Cross-Product Property

Sn simplify.
n Divide each side by [ 5 .
x+1 X
boigl=og
3x +[1]) Cross-Product Property

+[2] Distributive Property

from each side.

Quick

1. A photo that is 8 in. wide and 5% in. high is enlarged to a poster that is 2 ft
wide and 1} ft high. What is the ratio of the height of the photo to the height
of the poster?

1:3

2. Write two expressions that are equivalent to 4t =
A 411
nswers may vary. Sample: % = 1.,
Daily Notetaking Guide Geometry Lesson 7-1
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Geometry: All-In-One Answers Version A (continued)

Name. Class Date

@ Using Proportions Two cities are 34 in. apart on a map with the scale
Lin. = 50 mi. Find the actual distance.

Let d represent the actual distanc
map distance (in.)
actual distance (mi.)

Substitute.

Simplify.

‘The cities are actually miles apart.

3. Solve each proportion.
ad=2

z=3 b 5%
z=0.75 n=3

4. Recall Example 4. You want to make a new map with a scale of 1 in. = 35 mi.
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Lesson 7-2 Similar Polygons

Lesson Objectives NAEP 2005 Strand: Geometry and Measurement
W Identify similar polygons Topics:

W Apply similar polygons

of Shapes and Preservation of
Properties; Measuring Physical Attributes

Local Standards:

Vocabulary

Similar figures have the same shape but not the same size. Two polygons are

similar if ing angles are and

sides are proportional.

The mathematical symbol for similarity is

The similarity ratio is_the ratio of the lengths of c sides of similar figures.

A golden rectangle is_a rectangle that can be divided into a square and a rectangle that is

similar to the original rectangle.

The golden ratio is the ratio of the length to the width of any golden rectangle, about
1.618:1.

@ Understanding Similarity AABC ~ AXYZ.
Complete each statement.

Y
a m/B
/B= andmsY =78, somsB =
because congruent angles have the same measure.
pe 4

corresponds to XZ.s0 85

BB soomety tesson 72

Daily Notetaking Guide

Two cities that are actually 175 miles apart are to be represented on your map. ]
What would be the distance in inches between the cities on the new map? :
© L Refer to the diagram for Example 1. Complete:
BB coometry Lesson 7-1 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 7-2
Name Class. Date Name Class Date
@ Determining Similarity Determine whether the P 2. Sketch AXYZ and AMNP with £X = /M, /Y = /N,and £Z = /P,
parallelograms are similar. Explain. Also, XY = 12,YZ = 14, ZX = 16, MN = 18, NP = 21,and PM = 24, Can
Check that corresponding sides are proportional. . you conclude that the two triangles are similar?
AB -
45 - 120 N
2 2 4
. AP 14 12
Corresponding sides of the two parallelograms
proportional. 1 1
7 2 M H H z 16 X P 2 m
Check that corresponding angles are congruent. H H
2B corresponds to /| 2 £ Yes; angles are cong and ing sides are
angles congruent, z proportional.
Although corresponding sides proportional, the 3. Refer to the diagram for Example 3. Find AB.
parallelograms|__are not__| similar because 9
[ the ing angles are not congruent
© Using Similar Figures If AABC ~ AYXZ,find the value of x. Y
Because AABC ~ AYXZ, you can write and solve
" ’ 4 50
a proportion 30 B _
sides are H H
B X 3 g
[ proportiona ] B 40
Substitute. i i
£ £ 4. A golden rectangle has shorter sides of length 20 cm. Find the length of the
H 3 longer sides.
Solve for x. F g about 32.4 cm
Simplify. 3 £
@ Using the Golden Ratio The dimensions of a rectangular tabletop are in H £
the Golden Ratio. The shorter side is 40 in. Find the longer side. H B
Let € represent the longer side of the tabletop.
Write a proportion using the | _Golden Ratio |-
¢ 6472 | | Cross-Product | Property
The table is about n. long.
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Name. Class. Date. Name. Class Date
Lesson 7-3 Proving Triangles Similar @ Using Similarity Theorems Explain why the triangles w
must be similar. Write a similarity statement.
Lesson Objectives NAEP 2005 Strand: Geometry LYVZ = /WVX because they are vertical angles. z %
W Use AA,SAS, and SSS similarity Topic: Transformation of Shapes and Preservation of 18
tatements \
e g oo 0 o
¥ Apply AA, SAS, and SSS similarity VW= 2% and % = .
Sntemens Local Standards: (2] 2] 2

so corresponding sides are proportional.

x
. Therefore, AYVZ ~ AWVX

Postulate 7-1: Angle-Angle Similarity (AA~) Postulate by the Side-Angle-Side Similarity (SAS~) | Theorem.

If two angles of one triangle are congruent to P
two angles of another triangle, then the
triangles are similar.

Using Similar Triangles Joan places a mirror 24 ft from the base of a T
tree. When she stands 3 ft from the mirror, she can see the top of the tree
reflected in it. If her eyes are 5 ft above the ground, how tall s the tree?

ot rearvec
®

Al fights reserved.

ATRS ~ 1

TR represents the height of the tree, Point M represents the mirror, and

A
point J represents Joan’s eyes.

/" Theorem 7-1: Side-Angle-Side Similarity (SAS~) Theorem Both Joan and the tree are perpendicular to the ground, 5
If an angle of one triangle is congruent to an angle of a second triangle, somZJOM = mZTRM, and therefore \ LJOM = LTRM
and the sides including the two angles are proportional, then The light reflects off the mirror at the same angle at which it hits the 0O 3M 24 R
the triangles are similar. mirror,so LIMO = /]

Use similar triangles to find the height of the tree.

Theorem 7-2: Side-Side-Side Similarity (SS5~) Theorem

If the corresponding sides of two triangles are proportional, then H H AJOM ~ ATRM Postulate
the triangles are similar. E S
L Y, § § C ing| sides of similar triangles are proportional 5
Indirect is away of ing things that are difficult to measure directly. H H 0
2 £ c
H H Substitute. [}
E H Iy
2 H o
é g -
| Examples] H : [2] 2]
- . . H ] TR = - [5] soweform. £
@ Using the AA~ Postulate MX | AB.Explain why the triangles M E H o
are similar. Write a similarity statement. E H =
Because MX L AB,LAXM and £BXK are H =
right angles | s0 ZAXM = /| K B B TR = <
A because their measures are equal. 58°
The tree is feet tall.
AAMX ~ ABKX. " "
by the[  Angle-Angle Similarity (AA~) | Postulate. X
BB Coomety Lesson 73 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 7-3
Name. Class Date Name Class Date
Quick Check Lesson 7-4 Similarity in Right Triangles
1. In Example 1, you have enough information to write a similarity statement. —
Do you have enough information to find the similarity ratio? Explain. Lesson Objective NAEP 2005 Strand: Geometry _
No: none of the side lengths are given. W Find and use relationships in similar Topic: Transformation of Shapes and Preservation of =
right triangles Properties T
Local o
2. Explain why the triangles at the right must be similar. G =
Write a similarity statement. Vocabulary and Key Concepts )
3 8 - - =
£S -~ B _ 4B _ 3 5o the triangles are similar by the S55- Theorem; 7 Theorem 7.3 o
LABC ~ AEFG 3 " ) i . N S
E 2 Foo: H The altitude to the hypotenuse of a right triangle divides the triangle into o
H g . . . o
A 9 B f ﬁ two triangles that are to the original triangle and (‘!_5
E H o
c Corollary 1 to Theorem 7-3 g
‘The length of the altitude to the hypotenuse of a right triangle is the o
of the lengths of the segments £
of the hypotenuse. -
3. In sunlight, a cactus casts a 9-ft shadow. At the same time, Corollary 2 to Theorem 7-3 el
a person 6 ft tall casts a 4-ft shadow. Use similar triangles =
to find the height of the cactus. _ The altitude to the hypotenuse of a right triangle separates the hypotenuse Qo
H E] so that the length of each leg of the triangle s the geometric mean of the S
H $ length of the | adjacent hypotenuse segment <
xft H < and the length of the hypotenuse . c
g § . / .9
] H . -~ =
2 e The geometric mean of two positive numbers a and b _is the positive number x such 8
E 3 that§ = . 3
2 H kel
6ft H 3 w
i R Examples | c
4ft 9t | £ @ Finding the Geometric Mean Find the geometric mean of 3 and 12. 8
E F 2
135 f : 3
.5 ft 2 £ \Write a proportion.
B £ o
o
Cross-Product Property. ©
Find the positive square root.
x=[6]
The geometric mean of 3 and 12is[ 6 |
136 Ui o e e B T T TP PRSP PSR PORRRer

Daily Notetaking Guide Geometry Lesson 7-4
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Geometry: All-In-One Answers Version A (continued)

Name. Class. Date
@ Finding Distance At a golf course, Maria drove her ball 192 yd straight Cup
toward the cup. Her brother Gabriel drove his ball straight 240 yd, but not pJ x
toward the cup. The diagram shows the results. Find x and y, their remaining "
distances from the cup.
Use Corollary 2 of Theorem 7-3 to solve for x.
x ‘2'4:)92 _ 20 Write a proportion. 240 192

[192](x + 192) = 2402
. -

Write a proportion.

Substitute forx.

simplify.

[ Cross-Product Property

Find the positive square root.

Maria’s ball is

yd from the cup, and Gabriel’s ball is vd

from the cup.
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Lesson 7-5 Proportions in Triangles

Lesson Objectives. NAEP 2005 Strand: Geometry
W Use the Side-Splitter Theorem Topic:

W Use the Triangle-Angle-Bisector Properties
Theorem

of Shapes and Preservation of

Local Standards:

Key Concepts

Theorem 7-4: Side-Splitter Theorem

If a line is parallel to one side of a triangle and intersects the other two sides,
then it divides those sides proportionally.

Theorem 7-5: Triangle-Angle-Bisector Theorem

If a ray bisects an angle of a triangle, then _it divides the opposite side into two segments that

are proportional to the other two sides of the triangle.

Corollary to Theorem 7-4

If three parallel lines intersect two transversals, then _the segments intercepted on the

transversals are proportional.

@ Using the Side-Splitter Theorem Find y.

15 x+15

N

. Solve for x and y.

25— 286

Daily Notetaking Guide
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Quick Check 5 M 12 C
1. Find the geometric mean of 15 and 20. 2. Recall Example 2. Find the distance H 10
between Maria’s ball and Gabriel's ball. Theorem <
10V3 144 yd H X'
Substitute.
[ Cross-Product Property
Solve for y.
E Geometry Lesson 7-4 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 7-5
Name. Class. Date Name. Class Date
@ Using the Corollary to the Side-Splitter Theorem The segments E B [ Example]
joining the sides of trapezoid RSTU are parallel to its bases. Find x and y.
. . 125 © Using the Triangle-Angle-Bisector Theorem Find the value of x.
Because RSTU is a trapezoid, ) ,
E U T 24 40
6. — Corollary to the Side-Splitter | Theorem
[125] L SR "
Cross-Product Property
[5]  solveforx. Theorem.
Corollary to the Side-Splitter | Theorem H H Substitute.
Substitute [ 15 | forx. H Solve for x.
125 | | Cross-Products Property
Solve for y.
3. Find the value of y.
5.76
Quick Check
1. Use the Side-Splitter Theorem to find the value of x.
5

Geometry Lesson 7-5
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Name. Class Date.

Lesson 8-1 The Pythagorean Theorem and Its Converse

Lesson Obijectives
W Use the Pythagorean Theorem

W Use the Converse of the Pythagorean
Theorem Local

NAEP 2005 Strand: Geometry
Topic: Relationships Among Geometric Figures

Vocabulary and Key Concepts
Theorem 8-1: Pythagorean Theorem

In a right triangle, the sum of the squares of the lengths of the ¢ B
is equal to the square of the length of the hypotenuse |

a?+b?

Theorem 8-2: Converse of the Pythagorean Theorem

If the square of the length of one side of a triangle is equal to the sum of
the squares of the lengths of the other two sides, then the triangle is a
triangle.

Theorem 8-3

If the square of the length of the longest side of a triangle is greater than B,

the sum of the squares of the lengths of the other two sides, the triangle
A

Al fights reserved.

ights reserved.

‘., publishing as Pearson Prentice Hall,

Name. Class Date

@ Pythagorean Triples Find the length of the hypotenuse of AABC. B
Do the lengths of the sides of AABC form a Pythagorean triple?

a+ b Use the[_ Pythagorean |Theorem.
Substitute| 5 ] for a, and [12]for b. 12
simplify.
Take the square root. ab—Lc
simplify.

The length of the hypotenuse is[13]. The lengths of the sides, 5, 12, and

form a| Pythagorean triple | because they are[_whole | numbers that

satisfy a® + b2 = %

_ ick Check
1. A right triangle has a hypotenuse of length 25 and a leg of length 10. Find the
length of the other leg. Do the lengths of the sides form a Pythagorean triple?

5V2T; no

c b g
12 > a? + b2, the triangle is|__obtuse ], H
Theorem 8-4 i
If the square of the length of the longest side of a triangle is less than B 5
the sum of the squares of the lengths of the other two sides, the triangle  a| \.¢ F :
c 5 A H H
| 1c?<a?+ b2 the triangleis|_acute ] g
A Py triple is a set of nonzero whole numbers a, b, and c that satisfy
the equation a2 + b2 = 2
BB omety Lesson 5.1 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 51 I
Name Class Date Name Class Date
Using Simplest Radical Form Find the valu of b. Lea . - -
@ Using Simpl A inche value o . Leave your © Is It a Right Triangle? Is this triangle a right triangle? 4m
answer in simplest radical form o e
8
2+ Use the Theorem.
; 7m
=[] substitte 8 Jfora,[12] orc. . + substitue [ 4] for 2, & Jfor b and 6m
2 mpi (e ]+[ 36 ]2 simpiy.
+ b Simplify.
+
» Subract 64]from both sides.
Because a? + b2 [#] 2, the triangle aright triangle.
Take the square root.
Simplify. H % @ Classifying Triangles as Acute, Obtuse, or Right The numbers 10, 15,
¢ and 20 represent the lengths of the sides of a triangle. Classify the triangle
) H as acute, obtuse, or right.
z H )

2. The hypotenuse of a right triangle has length 12. One leg has length 6. Find the
length of the other leg. Leave your answer in simplest radical form.

6V3

144 Geometry Lesson 8-1 Daily Notetaking Guide
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I Compare ¢? with a2 + b2

20 Substitute the greatest length for ¢ |

w225 ] simpiy.
>[ 35 |
+ b2, the triangle is a(n) triangle.

Because

3. A triangle has sides of lengths 16,48, and 50. Is the triangle a right triangle?

no

-~

A triangle has sides of lengths 7,8, and 9. Classify the triangle by its angles.

acute
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Geometry: All-In-One Answers Version A (continued)

Name. Class Date.

Lesson 8-2 Special Right Triangles

Lesson Objectives

W Use the properties of 45°-45°-90°
triangles

W Use the properties of 30°-60°-90° Local
triangles

Key Concepts
Theorem 8-5: 45°-45°-90° Triangle Theorem

In a 45°-45°-90° triangle, both legs are and the RCYZEiR

length of the hypotenuse i times the length of a leg.

45
"

NAEP 2005 Strand: Geometry
Topic: Relationships Among Geometric Figures

hypotenuse =

{ Theorem 8-6: 30°-60°-90° Triangle Theorem

In a 30°-60°-90° triangle, the length of the hypotenuse is
thof the[ __ shorterleg | The length of the longer leg
imes the length of the shorter leg .
T /
[ honaris ] ;

hypotenuse

longer leg =

© Finding the Length of the Hypotenuse Find the value of the
variable. Use the 45°-45°-90° Triangle Theorem to find the

hypotenuse.
B

hypotenuse

simplify.

5V6

The length of the hypotenuse i

Geometry Lesson 8-2 Daily Notetaking Guide
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Name. Class Date

@ Applying the 45°-45°-90° Triangle Theorem The distance from
one corner to the opposite corner of a square playground is 96 ft.
To the nearest foot, how long is each side of the playground?
The distance from one corner to the opposite corner, 96 ft, is the
length of the hypotenuse of a 45°-45°-90° triangle.

96

“leg  hypotenuse =

leg = Divide each side by

leg =| 57.88225] | Usea calculator.

Each side of the playground is about ft.

© Using the Length of One Side Find the value of cach variable.
Use the 30°-60°-90° Triangle Theorem to find the lengths of the legs.

shorter leg

Divide each side by[ 2 ]. ¥y

Simplify.

O
- shorter leg. 30°-60°-90° Triangle Theorem x

S2V3 for shorter leg.

The length of the shorter leg

1. Find the length of the hypotenuse of a 45°-45°-90° triangle with legs of length 5V/3.

and the length of the longer legis[ 6.

5V6

2. A square garden has sides of 100 ft long. You want to build a brick path along
a diagonal of the square. How long will the path be? Round your answer to the
nearest foot.

141t

Daily Notetaking Guide
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Name. Class Date

@ Applying the 30°-60°-90° Triangle Theorem A rhombus-shaped
garden has a perimeter of 100 ft and a 60° angle. Find the area of the
garden to the nearest square foot.

Because a rhombus has four sides of equal length, each side is

60

‘The height / is the longer leg of the right triangle. To find the height /, you
can use the properties of 30°-60°-90° triangles. Then apply the
area formula.

25=

hypotenuse =[ 2| - shorter leg

shorter leg = @ = Divide each side by
(]

longer leg = shorter leg

Use the formula for the area of a|__parallelogram _|.
(125V3)  substitute[ 25 for band
A =| 54126588

To the nearest square foot, the area i

Use a calculator.

Quick Check

3. Find the value of each variable.

x=4,y=4V3

4. A rhombus has 10-in. sides, two of which meet to form the indicated angle.
Find the area of each thombus. (Hint: Use a special right triangle to find height.)
a. a30° angle b. a 60° angle

50in.2 50V3in.2

Daily Notetaking Guide
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Name. Class Date

Lesson 8-3 The Tangent Ratio

Lesson Objective NAEP 2005 Strand: Measurement

W Use tangent ratios to determine side Topic: Measuring Physical Attributes
lengths in triangles
Local

Vocabulary

The tangent of acute 2 A in a right triangle is _the ratio of the length of the leg opposite

LA to the length of the leg adjacent to ZA.

B
C

A

Leg 24

Tength of leg opposite ZA

tangent of 2A = fength of leg adjacent to ZA

opposite
adjacent I

You can abbreviate the equation as tan A =

@ Writing Tangent Ratios Write the tangent ratios for 2 A and £ B.

B
C

29
21 A

tanAd = —————
tanB = ——— =

Daily Notetaking Guide ‘Geometry Lesson 83 I
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Geometry: All-In-One Answers Version A (continued)

Name. Class Date

@ Using a Tangent Ratio To measure the height of a tree, Alma walked
125 ft from the tree and measured a 32° angle from the ground to the top
of the tree. Estimate the height of the tree.

¥

125 ft

The tree forms a angle with the ground, so you can use the

tangent ratio to estimate the height of the tree.

tan 32° = @ Use the tangent ratio.
height = @() Solve for height.

32 |[EVIE 78.108659

Use a calculator.

The tree is about

© Using the Inverse of Tangent Find /R to the nearest degree.
R

Som/R=[49]

BB somery tesson 83
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Name. Class. Date
Quick Check
1. a. Write the tangent ratios for 2K and 2J. 7
31
"3 ! h
L K

b. How is tan K related to tan J?

‘ They are reciprocals. ‘

2. Find the value of w to the nearest tenth.
a 10 b. c
| W 1.0

38

3. Find mZ Y to the nearest degree. P 100 Pt
68

4

Y

Daily Notetaking Guide
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Name,

Class, Date.

Lesson 8-4

Sine and Cosine Ratios

Lesson Objective

W Use sine and cosine to determine side
lengths in triangles

NAEP 2005 Strand: Measurement
Topic: Measuring Physical Attributes

Local

Vocabulary

The sine of ZA is_the ratio of the length of the leg opposite ZA to the length of the

The cosine of ZA is_the ratio of the length of the leg adjacent to £A to the

leg opposite ZA B
sine of LA =|  hypotenuse _ hypotenuse Leg

This can be abbreviated sin A

' A C

Teg adjacent to ZA Leg
adjacent to

adjacent o
This can be abbreviated cos A = VP

An identity is _an equation that is true for all allowed values of the variable.

cosine of ZA

An example of a trigonometric identity is sin x° = cos (90 — X" !

@ Writing Sine and Cosine Ratios Use the triangle to find sin 7, cos 7, T
sin G, and cos G. Write your answers in simplest terms.

. 2] [
sinT = ——7—— = 1 16 20
B
o e ] [5e] [
& Km o

Do - omose [

hypotenuse E
aineent_ (121 _ [3]
hypotenuse E

BB somety tesson 84
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Name

Class.

Date

@ Using the Cosine Ratio A 20-ft wire supporting a flagpole forms a
35° angle with the flagpole. To the nearest foot, how high is the flagpole?

The flagpole, wire, and ground form a right triangle with the 201t
wire as the hypotenuse | Because you know an angle and the
measure of its hypotenuse, you can use the ratio

to find the height of the flagpole.

height

cos 357 = Use the cosine ratio.

height = Solve for height.
20 [€05 35 [EV0FE 16383041
The flagpole is about feet tall.

Use a calculator.

© Using the Inverse of Cosine and Sine A right triangle has a leg 1.5 units
long and hypotenuse 4.0 units long. Find the measures of its acute angles to

the nearest degree.
C

A 20 B

Use the inverse of the cosine function to find mZA.

Use the cosine ratio.

Use the inverse of the cosine.

0.375|E00FH 57975587 use a calculator.
o=

Round to the nearest degree.

To find m 2 B, use the fact that the acute angles of a right triangle are

complementary |

mLA+mLB = Definition of complementary angles
+miB= Substitute.
meB=[22 ] simplify.

The acute angles, rounded to the nearest degree, m

ure and[ 22 |
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Geometry: All-In-One Answers Version A (continued)

to land at the airport. How many miles from the airport is the airplane when
it starts its descent? (Note: The angle is not drawn to scale.)

Solve for x.
Use a calculator.
100287.9792

feet to miles.

The airplane is about miles from the airport when it starts its descent.

BB soomety tesson 85
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Divide by| 5280 to convert
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Name Class, Date Name Class. Date
Angles of Elevation
Quick Check Lesson 8-5 and Depression
1. a. Write the sine and cosine ratios for 2 X and 2 Y. X, Lesson Objective NAEP 2005 Strand: Measurement
i 64 48 . 48 64 2 2 ic: i
sin X = g5, cos X = gg, sin Y = g5, cos Y = g¢ W Use angles of elevation and Topic: Measuring Physical Attributes
80 80 80 80 48 80 depression to solve problems
Local
F Y
Vocabulary
An angle of elevation_is the angle formed by a horizontal line and the line of sight to an
object above the line.
N N 3 3 An angle of is the angle formed by a horizontal line and the line of sight to an
b. In general, how are sin X and cos ¥ related? Explain. H § 1 angle 0 - z -
H £ object below the horizontal line.
sin X = cos Y when £X and LY are complementary. ;: %
= Horizontal line
= Angle of - == Angle of
A=
2. In Example 2, suppose that the angle the wire makes with the ground is 50°. .
Whatis the height of the flagpole to the nearest foot?
15 feet 201t [oempies]
. - - ifying Angles of ion and Describe 21 and 22
3 3 as they relate to the situation shown.
3. Find the value of x. Round your answer to the nearest degree. & &
19 65 10 : :
27 H 3
M 68 é %
g One side of the angle of depression is a horizontal line. 21 is the angle of
B H [ depression  |fromthe[ airplane  Jtothe[  building |
One side of the angle of elevation is a horizontal line. 22 is the angle of
[ elevation |fromthe[ __ building __ |tothe[ _ airplane |
154 Geometry Lesson 8-4 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 8-5
Name Class, Date Name Class. Date
@ Surveying A surveyor stands 200 ft from a building to measure its height Top of
with a 5-ft tall theodolite. The angle of elevation to the top of the building is building | Quick Check |
35°. How tall s the building? Use a diagram to represent the situation. 1. Describe cach angle as it relates to the situation in Example 1.
EN ' =
tan 35° = Usethe [ tangent ] vatio. The angle of depression from the building to the person on the ground
Theodolite 5t| 200t
x Solve for x.
5 [EEd /90 . 041508 Use a calculator.
b. 24
The angle of elevation from the person on the ground to the building
To find the height of the building, add the height of the theodolite, which is ] t
[ 5 Jreetran.
The buildingisabout [ 140 |ft+[ 5 Jfeor[ 145 fttall. : :
= 2. Youssight a rock climber on a cliff at a 32° angle of elevation. The horizontal
o ) ) ground distance to the cliff is 1000 ft. Find the line-of-sight distance to the
© Aviation An airplane flying 3500 ft above the ground begins a 2° descent

rock climber.

Rock
climber

You L
1000 ft

about 1179 ft

L

An airplane pilot sees a life raft at a 26° angle of depression. The airplane’s
altitude is 3 km. What is the airplane’s surface distance d from the raft?

about 6.8 km

Geometry Lesson 8-5
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Geometry: All-In-One Answers Version A (continued)

Name, Class, Date.

Lesson 8-6 Vectors
Lesson Obiectives NAEP 2005 Strand: Geometry
W Describe vectors Topic: Position and Direction

W Solve problems that involve vector

addition Local

Vocabulary and Key Concepts

P
Adding Vectors

Fora =

.y and €= (1,308 8 R

A vector is_any quantity with i (size) and direction.

A vector can be represented withan [ __arrow |

The itude of a vector is_its size, or length.

The initial point of a vector is the point at which it starts.

The terminal point of a vector is _the point at which it ends.

A resultant vector is _the sum of other vectors.

The magnitude of vector ON is the distance from its
[ initial point |0 toits[__terminal point | N.The ordered pair

notation for the veetoris| 5.2 |

Al fights reserved.
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Name. Class Date

 Examples
@ Des

Give coordinates to the nearest tenth.
Use the sine and cosine ratios to find the values of x and y.

ing a Vector Describe OM

s an ordered pair.

Use sine and cosine. sin 40° =

sof(sina0° )
= Use a alclator y=

) solve for the variable. y

x

Because point M is in the quadrant, both coordinates are
[ negative | Tothe nearest tenth, OM = [ (=613, -514) |

@ Describing a Vector Direction A boat sailed 12 mi east and 9 mi south.
‘The trip can be described by the vector (12, —9). Use distance and
direction to describe this vector a second way.

Draw a diagram for the situation.
To find the distance sailed, use the Distance Formula I 12 mi

0,.0N -
d=V([12-0Jp+([=2-0]p Dvistance Formuia ‘)rﬂ
—_— —
a=V + simpity. B
d=\225 Simplify.

i-[5] Take the squae oot

To find the direction the boat sails, find the angle that the vector forms with
the x-axis.

tan x° = E

mE

Use the tangent ratio.

v H
+ H x=[_tan 075 Find the angle whose tangent is 0.75.
2 AR 0.75 |G [ 35.669538 | use a calculator.
i H
S 5 The boat sailed [ 15 ] miles at about south of [_east_],
+
BBl coomety evson 5.6 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 56 IIE]
Name. Class Date Name Class Date
© Adding Vectors Vectors ¥ (4,3) and # (4, —3) are shown at the right. [ ” T Lesson 9-1 Translations
Write the sum of the two vectors as an ordered pair. Then draws, /ﬂ‘ }
the sum of ¥ and . 5 ! Lesson Objectives NAEP 2005 Strand: Geometry
_ . W Identify isometries Topic: Transformation of Shapes and Preservation of
To find the first ofS;add the | _first of W7 Find translation images of figures Properties; Position and Direction
Vand w.
Local
To find the second coordinate of 5, add the [ second inates of
Vand w. ]
Vocabulary
$=@3)+E-3) A transformation of a geometric figure is _a change in its position, shape, or size.
[ 3+(=3) ]) Addthe coordinates. i 1 B}
=&l o] simplify. B H § In a transformation, the preimage is the original image before changes are made.
Draw vector ¥ using the origin as the initial point. Draw vector S e - —
. . St 2 z In a transformation, the image is the resulting figure after changes are made.
using the terminal point of v, (4, 3), as the initial point. Draw the
resultant vector § from the | point of Vio — 5 - -
An isometry is a in which the preimage and the image are congruent.
A translation (slide) is a ion that maps all points the same distance and in the

1. Describe the vector at the right as an ordered pair. Give the coordinates to

BB scomety tesson 8

the nearest tenth.

(—21.6,46.2)

took off. Describe the magnitude and the direction of its flight vector.

A small airplane lands 246 mi east and 76 mi north of the point from which it

about 257 miat 17° N of E

‘Write the sum of the two vectors (2, 3) and (—4, —2) as an ordered pair.

{(=2,1)

Daily Notetaking Guide
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same direction.

A composition of transformations is a combination of two or more

y
isometry?

Does the s ion appear to be an

Preimage

The image appears to be the same as the preimage, but
Because the figures appear to be[___congruent |, the transformation

appears to be an isometry.

Daily Notetaking Guide Geometry Lesson 9-1 161]
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Name. Class Date.

@ Naming Images and Corresponding Parts In the diagram, CZ
AXYZis an image of AABC.
a. Name the images of 2B and £C.

Because corresponding vertices of the preimage and the

image are listed in the same order, the image of 2B is

and the image of 2 C'is /|
b. List all pairs of corresponding sides.
Because corresponding sides of the preimage and the image are

listed in the same order, the following pairs are corresponding sides:

© Finding a Translation Image Find the image of AABC v
under the translation (x,y) = (x + 2,y — 3). A

[[2]-3) usetherule (x y) > (x+2,y-3) \NE

B(1,0)-B(1]+2[0=3))

c
The image of AABCis AA'B'C' with A'((1][F1)). B
and C'([2],[F4)).
Quick Check
1. Does the transformation appear to be an isometry? Explain.
a b.
Preimage
Preimage Image
Yes; the figures appear to be Yes; the figures appear to be
congruent by a flip. congruent by a flip and a
slide.
2. In the diagram, NID — SUP.
a. Name the images of £/ and point D. U
Lu,P
P
s 1
D

Geometry Lesson 9-1 Daily Notetaking Guide
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Name. Class Date

b. List all pairs of cor ing sides.

NI and SU; 1D and UP; ND and SP

3. Find the image of AABC for the translation (x — 2,y + 1).

A'(-3,3),B'(-1,1),C(-2,0)

@ Writing a Rule to Describe a Translation Write a rule to B LY
describe the translation AABC - AA'B'C'. B
You can use any point on AABC and its image on AA'B'C’ / 2 7
to describe the translation. Using A(—4, 1) and its image AN 1A

S X
[ A@o  thehorizontal changeis2 — ((=a )).or[s ] Y

and the vertical change is 0 — [1 | or[ =1 |
Theruteis (1) > [ sy —u :

© Adding Translations Tritt rides his bicycle 3 blocks north and 5 blocks east of a
pharmacy to deliver a prescription. Then he rides 4 blocks south and 8 blocks
west to make a second delivery. How many blocks is he now from the pharmacy?
‘The rule [0, y) = (x + 5, y + 3)| represents a ride of 3 blocks north and 5 blocks east.
The rule[(x, y)  (x — 8, y — 4)] represents a ride of 4 blocks south and 8 blocks

west.
“Tritts position after the second delivery is the of the two
translations.

(0][0) transtates to ([0 ]+ [5].[0]+[3]) or (5] [3]). Then. (5].[3])
translates to (5 | + =g, [3] + [-4)) or (53 [21).

Trittis [ 1] block
pharmacy.

south west__|of the

Daily Notetaking Guide Geometry Lesson 9-1

Name. Class Date.

Quick Check

4. Use the rule (x, y) — (x + 7.y — 1) to find the translation image of ALMN.
Graph the image AL'M'N'.

v

5. Refer to Example 5. Tritt now makes a third delivery. Starting from where
the second delivery was, he goes 5 blocks north and 1 block west. How
many blocks s Tritt from the pharmacy?

He is 4 blocks north and 4 blocks west of the pharmacy.

164} Geometry Lesson 9-1 Daily Notetaking Guide
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Lesson 9-2 Reflections

Lesson Objectives. NAEP 2005 Strand: Geometry

W Find reflection images of figures Topics:

of Shapes and of
Properties

Local Standards:

Vocabulary
A reflection in line ris a transformation such that if a point A is on line 7, then
the image of Ais|__itself | andif a point B is not on line r, then its image
B’ is the point such that r s the perpendicular bisector of BB

7

¥
 Example|
@ Finding Reflection Images If point O(—1,2) is reflected across R
i 1, what are the coordinates of its reflection image? [
units to the of the reflection line, so its image Q" is T
nits to the f the reflection line. The reflection line is the -2
perpendicular bisector of Q0 if Q' is at

Quick Check

1. What are the coordinates of the image of Q if the reflection
lineisy = —1?

(=1,-4)

Geometry Lesson 9-2
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Geometry: All-In-One Answers Version A (continued)

Name. Class Date. Name. Class Date

| Examples| Lesson 9-3 Rotations

@ Drawing Reflection Images AXYZ has vertices X(0,3), Y(2,0), 7 T Lesson Objective NAEP 2005 Strand: Geometry
and Z(4,2). Draw AXYZ and its reflection image in the line x = 4. 4 e W Draw and identify rotation images of | Topic: ion of Shapes and Preservation of
First locate vertices X, ¥, and Z and draw AXYZ in a NEEEREEN figures Properties
plane. .
Local Standards:
Locate points X', ¥', and Z' such that the line of reflection x = 4 o7 A

:
— T
is the perpendicular bisector of XX, YY", and ZZ'. L
2! Vocabulary

Draw the reflection image X'Y'Z’

v A rotation of x° about a point R is a transformation for which the following
are true:
© Congruent Angles D’ is the reflection of D across €. 3 3 . . .
't Ar 085 ( H H . a tself atis, R’ = .
Show that PD and PW form congruent angles with line €. H The image of Ris| __itsel (hatis. R =[ R ) R
Because a reflection is an|_Tsometry | PD and H H « Forany point V.RV' = RV and m/VRV' =[_x_|. ~dy
PD form congruent angles with line €. E The center of a regular polygon is a point that is
PD’ and PW also form congruent angles with line ¢ from the polygon's [ _vertices |
because angles are congruent.
Therefore, PD and PW form congruent angles with line £ m
by the Property. © Drawing a Rotation Image Draw the image of ALOB under a 60° rotation
about C.
Step 1 Use a protractor to draw a 60° angle at vertex C with one side CO.
k Check e e
. . Step2 Use compass o construet OO = 0.
2. AABC has vertices A(~3,4), B(0,1),and C(2,3). Draw AABC and its H H Step 3 Locate I’ and B'in a similar manner, Then draw AL'O'E'
reflection image in the line x = 3. £ £ . h : SO
o/ : : o .c o c .
ALt E A H H 3
! H H 2
B B £ H
=8 |-k W1 B[P [« ] £ L 2
E} H o
4 § $ B =
E : 2]
8| H £ 2
k] : o c o .C )
3. In Example 3, what kind of triangle is ADPD'? Imagine the image of point W H H =
reflected across line ¢. What can you say about AWPW' and ADPD'? £ o B =
isosceles; they are similar by SAS © @ L O L <
B B
T
& coomety esson 52 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 9-3
Name. Class Date Name Class Date
@ Identifying a Rotation Image Regular hexagon ABCDEF s di A B [ Examples |
into six equilateral triangles.
a. Name the image of B for a 240° rotation about M. F c © Finding an Angle of Rotation A regular 12-sided polygon can be formed .
. e - . e by stacking congruent square sheets of paper rotated about the same center =
*:\32(’;‘0& 6= :“f" central ““ils ol ABCD ’:” measures R on top of each other. Find the angle of rotation about M that maps W to B. =
counterclockwise rotation about center M moves point E D Consecutive vertices of the three squares form the outline of a regular
triangles. The image of point B is point[D] 12-sided polygon. [0}

b. Name the image of M for a 60° rotation about F. 360 + 12 =[ 30 ] s0 cach vertex of the polygon is a rotation
AAMFis equilateral, so Z AFM has measure 180 + 3 = A60° about point M.
You must rotate counterclockwise through 7 vertices to map point W to

point B, s0 the angle of rotation is 7 -

rotation of AAMF about point  would superimpose FM on FA, so the

image of M under a 60° rotation about point F'is point [A |

Compositions of Rotations Describe the image of quadrilateral XYZW
for a composition of a 145° rotation and then a 215° rotation, both about
point X.

Al tights reserved.

Al rights reserved
(]

1. Draw the image of LOB for a 50° rotation about point B. Label the vertices

. ‘Two rotations of 145° and 215° about the same point make a total rotation of
of the image.

145° +215%,0r 360 _]" Because this forms a[__complete rotation

c
o
2
o
c
[e]
(2
2
©
o
o
w
©
o
- c
about point Y, the image is | _the preimage XyZw_| =
L2
Quick Check 2
- 3. In the figure from Example 3, find the angle of rotation about M that maps e
B H 3 BtoK. o
H £ 2700 <
& H o
3 [ =
2 5 ©
K £ (3]
2 E =
H i S
H w
£ £ 4. Draw the image of the kite for a composition rotation of two 90° rotations c
H H i 2
2. Regular pentagon PENTA is divided into 5 congruent triangles. Name the P H H about point K. @
image of T for a 144° rotation about point X. g 'g E
g £ ©
E A E ?'2 H L
: ©
K
T N
165 RR— PR
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Geometry: All-In-One Answers Version A (continued)

Name. Class Date.

Lesson 9-4

Symmetry

Lesson Objective NAEP 2005 Strand: Geometry
W Identify the type of symmetry in
e

a figure Properties

Local Standards:

Topic: Transformation of Shapes and Preservation of

Vocabulary

A figure has symmetry if there is an isometry that maps the figure onto itself.

A figure has

symmetry if there is a reflection that maps the figure onto itself.

Line symmetry is the same as symmetry.

e
ymmetry
}

‘The heart-shaped figure has reflectional

( line ) symmetry.

¥

A figure has rotational symmetry if it is its own image for some rotation of 180° or less.

A figure has point symmetry if it has 180° rotational symmetry.

The figure is its own image after one half-turn, so it has

Al fights reserved.

© Pearson Education, Inc. publishing as Pearson Prentice Hall.
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Name. Class Date

ing Lines of Symmetry Draw all lines of symmetry for the
isosceles trapezoid.

Draw any lines that divide the isosceles trapezoid so that
half of the figure is a mirror image of the other half.

There s line of symmetry.

y y Judging from app . do the
letters V and H have rotational symmetry? If so, give an angle of rotation.

The letter V does not have rotational symmetry because it must be rotated

[360 P before it is its own image.

The letter H is its own image after one half-turn, so it has rotational

symmetry witha[ 180 _|° angle of rotation.

© Finding Symmetry A nut holds a bolt in place. Some nuts have square
faces, like the top view shown below. Tell whether the nut has rotational
symmetry and/or reflectional symmetry. Draw all lines of symmetry.

2. a. Judging from appearance, tell whether the figure at the right has
rotational symmetry. If so, give the angle of rotation.
[yes: 180° ]

b. Does the figure have point symmetr
[yes |

3. Tell whether the umbrella has rotational symmetry about a line and/or
reflectional symmetry.

The umbrella has both rotational and reflectional symmetry.

Geometry Lesson 94

Daily Notetaking Guide

© Pearson Education, Inc. publishing as Pearson Prentice Hall
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R'Q is the image of RQ under a

with center [ | and scale factor [ 3 |

An enlargement is 2 dilation with a scale factor greater than 1.

] <
rotational symmetry with a angle of rotation. g
The figure also has symmetry. H The nut has a square outline with a circular opening. The square and circle
£ are concentric.
© The nut is its own image after one quarter-turn, so it has " rotational
symmetry.
The nut has[ 4] lines of symmetry.
Geometry Lesson 9-4 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 9-4
Name. Class Date. Name. Class Date
Quick Check Lesson 9-5 Dilations
1. Draw a rectangle and all of its lines of symmetry. Lesson Objective NAEP 2005 Strand: Geometry
W Locate dilation images of figures Topic: of Shapes and Preservation of
Properties
} } Local Standards:
Vocabulary
A dilation is a transformation with center C and scale factor n for which
the following are true:
H * The image of Cis (thatis, €' =
H z + For any point R, R’ is on CK and CR’ =[] x
=

A reduction is a dilation with a scale factor less than 1.

@ Finding a Scale Factor Circle A with 3-cm diameter and center Cis a
dilation of concentric circle B with 8-cm diameter. Describe the dilation.

The circles are concentric, so the dilation has centes
Because the diameter of the dilation image is smaller, the dilation is a

reduction 3

diameter of dilation image

Seale factor: =g crer of preimage

The dilation is a reduction with cente:

Daily Notetaking Guide Geometry Les

sson 9-5
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Name. Class Date. Name. Class Date

@ Scale Drawings The scale factor on a museum’s floor plan is 1:200. The m
length and width of one wing on the drawing are 8 in. and 6 in. Find the
actual dimensions of the wing in feet and inches.

The floor plan is a reduction of the actual dimensions by a scale factor of ,

1. Quadrilateral J'K'L'M" is a dilation image of quadrilateral JKLM.
Describe the dilation.

yiJ
Multiply each dimension on the drawing by 200 to find the actual I~
dimensions. Then write the dimensions in feet and inches. SRS
) ) . =
8in.x200=[ 1600 Jin.=[ 133 |f[ 4 |in. AR
6in. X 200 n.=[ 100 |t ¥ =L

The museum wing measures[ 133 ft, 4in. Jby[  100ft |

© Graphing Dilation Images AABC has vertices A(~2, —3), B(0,4), and
C(6,~12). What are the coordinates of the image of AABC for a dilation
with center (0,0) and scale factor 0.75?

A(=2,-3) - A'(075
B(0,4) » B'(075-0 |.075-[4) the rule (x y) - [(0.75x, 0.75y)]- 8cm
at6-12) » o (ame ) o)

The vertices of the reduction image of AABC are

The dilation is a reduction with center (0, 0) and scale factor 3.

ights reserved.

Al fights reserved.

2. The height of a tractor-trailer truck is 4.2 m. The scale factor for a model

The scale factor i truck is Jj Find the height of the model to the nearest centimeter.

Al (15,-225 B (03 Jand (] (@5, -9) 1 _ _
H 3. Find the image of APZG for a dilation with center (0,0) and scale factor 3. 5
& H Draw the reduction on the grid and give the coordinates of the image’s I
H H vertices, 2
H H o
H H y 0
E} H o
§ g 2 =
E : 2]
£ ] =
Z] L S
3 H P o
§ -2 - B =
s G <
2
G
1
Vertices: P" .0 lnac| (3 ") ‘
Geometry Lesson 9-5 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 55 IR
Name Class, Date. Name Class Date
Lesson 9-6 Compositions of Reflections | Examples |
— O C ition of ions in ing Lines The letter D is
Lesson Objectives NAEP 2005 Strand: Geometry P P . N .
» : . § reflected in line x and then in line y. Describe the resulting rotation. .
W' Use a composition of reflections Topic: Transformation of Shapes and Preservation : . - =
N7 ldentity gide relections of Properties Find the image of D through a reflection across line x. S
i Find the image of the reflection through another reflection across line y. T
Local Standards:
D o)
°
43
Vocabulary and Key Concepts c
y«74 o o)
- et
i Theorem 9-1 o
. - . 3 3 <
A or rotation is a of two[__reflections . H H x o
H H 1zl
Theorem 9-2 H H The of two across lines is a rotation 5
" . PN " = = The center of rotation is | _the point where the lines intersect | and the angle [0
A composition of reflections across two parallel lines is a[__translation | z z o
is|__twice the angle formed by the intersecting lines___| So, the letter D ®
Theorem 9-3 is rotated [ 86 ] clockwise,or[ 274 _]° counterclockwise, with the center of ©
A ition of ions across two i ing lines is a rotation | rotation at point [ A] g’
L =
3 . @ Finding a Glide Reflection Image AABC has vertices A(—4,5), B(6,2), 0
e and C(0,0). Find the image of AABC for a glide reflection where the 3
Theorem 9-4: Theorem of translation is (x, ) — (x,y + 2) and the reflection line is x = 1. =
In a plane, one of two congruent figures can be mapped onto the other by a = - Al v o
composition of at most three|__reflections 2 H ENE=SAEE :
i H [ DENEMES: ) S
e L H H ARES B First, translate AABCby (X, ) — (X, ¥ + 2). =
Theorem 9-5: Isometry Classification Theorem % E 5 ] (4,5 (-4 + @ s+[2)0r ( ~
There are only four isometries. They are the following: 2 H S B c
H H GRREPE 62—6+[0]2+[2)or(6][2])) o
3 8 =
: i i H H = o 0o-o+[0]o+[2]or(0][2]) ©
Reflection | | ion ] [ Rotation | [ Glide reflection H H —4 12 [d] o
] ] Then, reflect the translated image across the line x = 1]. 3
4 - H H 1 kel
! R N i g
Ria v H H . o u
i / £ s The glide reflection image AA"B'C” has vertices A’[___(6,7) |, c
S F 5
1 2 <
é é ]
A glide reflection is the composition of a glide (translation) and a reflection across a line B B o
parallel to the direction of translation. ©

Geometry Lesson 9-6 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 9-6 Il
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Geometry: All-In-One Answers Version A (continued)

Name. Class Date.

1.

. Reflect the letter R across a and then b. Describe the resulting rotation.

Answers may vary. The result is a clockwise rotation about point ¢
through an angle of 2mach.

¥

Use parallel lines € and . Draw R between ¢ and . Find the image of
R for a reflection across line ¢ and then across line M. Describe the
resulting translation.

Answers may vary. The result is a translation twice the distance R
between ¢ and m.

2. a. Find the image of ATEX under a glide reflection v
where the translation is (x,y) = (x + 1,y) and the
reflection line is y = —2. Draw the ion first,
then the reflection. 7]

b. Would the result of part (a) be the same if you reflected X X
ATEX first, and then translated it? Explain. =¢ -4 -2 [0]

yes; Order of steps does not matter in a glide pisE)
reflection.

Al fights reserved.
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Name. Class

Date

Lesson 9-7

Tessellations

Lesson Objectives. NAEP 2005 Strand: Geometry

W 1dentify transformation in tessellations, Topic: Geometry
and figures that will tessellate

W Identify in Local

Vocabulary and Key Concepts

Theorem 9-6
Every triangle tessellates.

Theorem 9-7
Every quadrilateral tessellates.

A ion, or tiling, is a repeating pattern of figures that

covers a plane,

without gaps or overlaps.

Translational symmetry is the type of symmetry for which there is a

that maps a

figure onto itself.

Glide ional symmetry is the type of symmetry for which there is a glid

e reflection that

maps a figure onto itself.

© Determining Figures That Will Tessellate Determine whether a regular
15-gon tessellates a plane. Explain.

Because the figures in a tessellation do not overlap or leave gaps, the sum of

the measures of the angles around any vertex must be . Check

to see whether the measure of an angle of a regular 15-gon is a factor of 360.

onto a copy of itself along any of the lines.

1. Explain why you can tessellate a plane with an equilateral triangle.

The interior angles of an equilateral triangle measure 60°. Because 60
divides evenly into 360, it will tessellate.

130 Geometry Lesson 9-7 Daily Notetaking Guide

© Pearson Education, Inc. publishing as Pearson Prentice Hall

., publishing as Pearson Prentice Hall,

© Pearson Education,

Answers may vary. Sample: rotation

3. List the symmetries in the tessellation.

H a 7-%@@ Use the formula for the measure of an angle of a regular polygon.
H Substitute
Simplify.
Because 156 afactor of 360, a regular 15-gon
sl a plane.
Geometry Lesson 9-6 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 97
Name Class Date. Name Class, Date
[2) ifying the ion in a Identify the ke 2. Identify a transformation and outline the smallest repeating figure in each
repeating figures and a transformation in the tessellation tessellation below.
a
A repeated combination of an and one adjoining
will completely cover the plane without gaps or
overlaps. Use arrows to show a translation.
(3] ifying ies in i List the
symmetries in the tessellation.
Starting at any vertex, the tessellation can be mapped ] H
onto itself using a otation, so the tessellation 4 g
has symmetry centered at any vertex. El Kl
z
The ion also has i
symmetry, as can be seen by sliding any triangle b.

line symmetry, rotational symmetry,
glide reflectional symmetry,
translational symmetry
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Geometry: All-In-One Answers Version A (continued)

Name. Class

Date

Lesson 10-1

Areas of Parallelograms and Triangles

Lesson Obijectives
W Find the area of a parallelogram

Find the area of a triangle
v ¢ Local

NAEP 2005 Strand: Measurement
Topic: Measuring Physical Attributes

Vocabulary and Key Concepts

Theorem 10-1: Area of a Rectangle

The area of a rectangle is the product of

is[base Juna[__heignt .

Theorem 10-2: Area of a Parallelogram

The area of a parallelogram is the product of a

[base Jand the cor i height .

Theorem 10-3: Area of a Triangle

‘The area of a triangle is the product of
[ base Jand the corresponding[__height .

Abase of a is any of its sides.

——b—

‘
/\f\\

The altitude of a parallelogram corresponding to a given base is Altitude

the segment icular to the line ining that base Base—,

drawn from the side opposite the base.

The height of a is the length of its altitude.

A base of a triangle is any of its sides.

The height of a triangle is the length of the altitude to the line

that base.

B Scomety tesson 10-1
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Name. Class. Date

@ Finding a Missing Dimension A parallclogram has 9-in. and 18-in. sid.
‘The height corresponding to the 9-in. base is 15 in. Find the height
corresponding to the 18-in. base.

First find the arca of the parallelogram using the 9-in. base and its
corresponding 15-in height.

A= bh Area of a parallelogram
A=[o[15]) substitute[9]for band[ 15 Jforh.
simpliy.

The area of the parallelogram i

A= 1bh Areaofa[__triangle X

A=Y[30])([337]) substitute[ 30 Jfor band [ 13 Jforh. em

A= Simplify.

AXYZ has area em?, . ,
30em

1. A parallelogram has sides 15 cm and 18 em. The height corresponding to a
15-cm base is 9 cm. Find the height corresponding to an 18-cm base.

7.5cm
sam |

‘ 18 cm

15 cm

‘Geometry Lesson 10-1 Il

Daily Notetaking Guide

Name. Class,

Date

© Structural Design The front of a garage is a square 15 ft on each side
with a triangular roof above the square. The height of the triangular roof
is 10.6 ft. To the nearest hundred, how much force is exerted by an 80 mi/h
wind blowing directly against the front of the garage? Use the formula
F = 0.004Av2, where F s the force in pounds, A is the area of the surface
in square feet, and v is the velocity of the wind in miles per hour.
Use the area formulas for rectangles and triangles to find the area of the
front of the garage.

1004t
Area of the square: h
151t
Area of the triangle:
151t
The total ar
¥
Find the force of the wind against the front of the garage.
F = 0.004Av2 Use the formula for force.
F= substitute| 3045 for Aand| 80 Jforv.
F Round to the nearest hundred.
An 80 mi/h wind exerts a force of about Ib against the front
of the garage.
Quick Check
2. Find the area of the triangle. 13em
30 cm? Sem
12em

Ll

force of the wind against the building affected?

Critical Thinking Suppose the bases of the square and triangle in Example 3
are doubled to 30 ft, but the height of each figure stays the same. How is the

The force is doubled.

BB Scomeny tesson 10-1
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Lesson 10-2

Lesson Objectives
‘W Find the area of a trapezoid
W Find the area of a rhombus or a kite

Areas of Trapezoids, Rhombuses, and Kites

NAEP 2005 Strand: Measurement
Topic: Measuring Physical Attributes

Local
Vocabulary and Key Concepts
s - .
{  Theorem 10-4: Area of a Trapezoid
The area of a trapezoid is half the product of the height and the sum of by

the bases.

A= 1nby + by

Theorem 10-5: Area of a Rhombus or a Kite

The area of a thombus or a kite is half the product of the lengths of its
diagonals. d &

The height of a trapezoid is the perpendicular

Base

Base

distance h between the bases.

@ Applying the Area of a Trapezoid A car window is 20in.
shaped like the trapezoid shown. Find the area of the
window.

18in.

361in.
A=3h(by + by) Areaofa|_trapezoid |
a=H([s )20+ [(36])  subsivre 18 Jtor [ 20 Jtor by, ana[ 36 Jtorss.
A= Simplify.

The area of the car window is in2,

Daily Notetaking Guide Geometry Lesson 10-2
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Geometry: All-In-One Answers Version A (continued)

perimeter.

The area of a regular polygon s half the product of the apothem and the

{ Theorem 10-6: Area of a Regular Polygon

The center of a regular polygon is _the center of the ci ibed circle.

The radius of a regular polygon is _the distance from the center to a vertex.

The apothem of a regular polygon is _the icular distance from the center to a side.

Radius

me :%7

mz2= %()
mz3=180— ([0 ]

Geometry Lesson 10-3

nding Angle Measures This regular hexagon has an apothem and
radii drawn. Find the measure of each numbered angle.

Divide 360 by the number of sides.

The apothem bisects the vertex angle of

the triangle formed by

the ra

Substitute formz1.
The sum of the measures of the angles of a triangle

mz1=[60 |.mz2=[30 Jandmzs3 =

Daily Notetaking Guide
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Name. Class Date Name. Class Date
@ Finding Area Using a Right Triangle Find the area of A 11 ft B | Examples|
trapezoid ABCD. First draw an altitude from vertex B to DC H N .
; : ; Finding the Area of a Kite Find the arca of kite XYZW.
that divides trapezoid ABCD into a rectangle and a right i © Finding | @ Area ot a Kite in ‘:, area ol kite lem y Jem
riangle. The altitude will meet DC at point X. 3 Find the lengths of the diagonals of kite XYZW.
- p X z
Because opposite sides of rectangle ABXD are congruent, N XZ =dy =[3]+[3]=[6]and YW = d, +[a]=[5]
) 3em
DX =[ 11 Jitand XC=[ 16 |ft— 116t =[5]ft. Y c A=} Use the formla for the area of a kite.
By the Pythagorean Theorem, BX? + XC? = BC?, A= %(E)(E) Suhsmm@,,,, dy and@,o,dz_ i
2 —
s0 BX’ 2] a=[15] Simplify. W
Taking the square root, BX = 12_]ft. You may remember The area of kite XYZ3W is[ 15 Jem?.
that 5,12,13 is a Pythagorean|__triple .
H 3 - . R s
) Use the trapezoid area formula. H £ Finding the Area of a Rhombus Find the area of rhombus RSTU.
) H To find the area, you need to know the lengths of both diagonals.
(KR ) substitute [ 12 Jfor h,[ 11 ]for by and H 5 Draw diagonal SU, and label the intersection of the diagonals point X. ¥ 13 ft
Simplify. = = ASXTisa triangle because the diagonals of a thombus
The area of trapezoid ABCD is ft2, are perpendicular., 0 ”
‘The diagonals of a rhombus bisect cach other, so TX .
You can use the Pythagorean triple 5, 12, 13 or the Pythagorean Theorem
Quick Check yhas P v
to conclude that $X =[5 ] ft.
1. Find the area of a trapezoid with height 7 cm and bases 12 em and 15 em. ’
1nd the area of a trapezold with heleht 7 em and bases 12 em and 1y em, SU =[10_|ft because the diagonals of a rhombus bisect cach other.
2
94.5 cm =4 Area of a thombus
i ] a=14 ([307])  substitute[ 22 Jor oy and [ 10_Jford.
- £ A= Simplify.
H < The area of thombus RSTU is fi2,
H &
I;m E‘ Quick Check
H 3 3. Find the area of a kite with diagonals that are 12 in. and 9 in. long.
2. In Example 2, suppose BX and BC change so that m/ C = 60 while bases Fl H 54in2
and angles A and D are unchanged. Find the area of trapezoid ABCD. < <
67.5V3 or 116.9 ft2 H i
B e 4. Critical Thinking In Example 4, explain how you can use a Pythagorean
triple to conclude that XU = 5 ft.
52+ 122 =132
B Ceoneiry Lesson 102 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 10-2
Name. Class Date Name Class. Date
Lesson 10-3 Areas of Regular Polygons @ Finding the Area of a Regular Polygon A library is in the shape 18.0 ft
of a regular octagon. Each side is 18.0 ft. The radius of the octagon is
Lesson Objective NAEP 2005 Strand: Measurement 23.5 ft. Find the area of the library to the nearest 10 ft2.
W' Find the arca of a regular polygon Topic: Measuring Physical Attributes Consecutive radii form an isosceles triangle, so an apothem bisects
Local the side of the octagon. 1
To apply the area formula A = Jap, you need to find a and p.
Step 1 Find the apothem a.
Vocabulary and Key Concepts 9.0 ft- 9.0 ft

o+ (3017 = (235 ] pytragoreantheorem
o+ 8] Solve for a.
o

a~

Step 2 Find the perimeter p.
Find the perimeter, where n = the number of sides
of a regular polygon.

Substitute [ 8 [for n and for s, and simplify.
Areaofa polygon

A=3{[217 ])([144 ]) substitte[ 21.7 Jforaand[ 144 Jforp.
A= simpity.
To the nearest 10 ft2 the areais|__1560 ] ft2

p=ns

p=6)
Step 3 Find the area A.

© Applying Theorem 10-6 Find the area of an equilateral triangle

with apothem 8 cm. Leave your answer in simplest radical form.

This equilateral triangle shows two radii forming an angle that measures
360

%0 — 120, Because the radii and a side form an isosceles triangle, S
the apothem bisccts the 120° angle, forming two angles. (e
You can use a 30°-60°-90° triangle to find half the length of a side. [~ Bem807

shorter leg s

Multiply each side by
Find the perimeter.

Substitute| 3 ] for n and

or s, and simplify.
Area of a regular polygon

Substitute | 8 ] for a and
simplify.

The area of the cquilateral triangle is[ 19213 |em?.
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Name. Class Date Name. Class Date

Quick Check Lesson 10-4 Perimeters and Areas of Similar Figures
1. At the right, a portion of a regular octagon has radii and an apothem drawn.
Find the measure of each numbered angle.

Lesson Objective NAEP 2005 Strand: Measurement and Number Properties
W Find the perimeters and areas of and Operations

similar figures Topics: Systems of Measurement: Ratios and Proportional
Reasoning

m41 =45 mL2 =225, mL3 = 67.5

Local

Theorem 10-7: Perimeters and Areas of Similar Figures

1f the similarity ratio of two similar figures is £, then

(1) the ratio of their perimeters i and

Find the area of a regular pentagon with 11.6-cm sides and an 8-cm (2) the ratio of their areas i v

apothem, /

© Finding Ratios in Similar Figures The triangles at the right are
similar. Find the ratio (larger to smaller) of their perimeters and of 6
their areas.

The shortest side of the left-hand triangle has length [ 4|, and s

length[ 5.

ights reserved.
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»

the shortest side of the right-hand triangle ha

From larger to smaller, the similarity ratio is

By the Perimeters and Areas of Similar Figures Theorem, the ratio of

the perimeters s

@ Finding Areas Using Similar Figures The ratio of the length of the
corresponding sides of two regular octagons is §. The area of the larger
octagon is 320 ft2. Find the area of the smaller octagon.

All regular octagons are similar.

nd the ratio of the areas i

w

. The side of a regular hexagon s 16 ft. Find the arca of the hexagon.

384V/3 ft2

‘., publishing as Pearson Prentice Hall,

Because the ratio of the lengths of the corresponding sides of the regular

octagons is 3, the ratio of their area

All rights reserved.

©Pearson Education,

Write a proportion.

[eaa

2880 | Use the| Cross-Product Property.

A Divide each side by[ 64 |

The area of the smaller octagon

m Geometry Lesson 10-3 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 10-4 m

Name. Class, Date

Name Class. Date

© Using Similarity Ratios Benita plants the same crop in two rectangular
fields. Each dimension of the larger field is 3} times the dimension of the | Example]
smaller field. Seeding the smaller field costs $8. How much money does

ding the | field 5 @ Finding Similarity and Perimeter Ratios The areas of two similar
seeding the larger field cost?

pentagons are 32 in.2 and 72 in.2. What is their similarity ratio? What is the =
The similarity ratio of the fields is 3.5 : 1, 50 the ratio of the areas of the ratio of their perimeters? g
fields is (3.5)2: (1)% or 12.25t0 1 R Find the similarity ratio a : b. o
Because seeding the smaller field costs $8, seeding 12.25 times as much

land costs| 1225 |x
Seeding the larger field costs |98 _|.

k3

2 The ratio of the areas is

6

a. Find the ratio of their perimeters. b. Find the ratio of their areas. E E
5.7 25:49 ‘The similarity ratio is [2]:[3].

By the| Perimeters and Areas of Similar Figures Theorem,

[E}

Simplify.

1. Two similar polygons have corresponding sides in the ratio 5 :7.

Take the square root.

Al tights reserved.
All rights reserved.

the ratio of the perimeters is also
2. 'The corresponding sides of two similar parallelograms are in the ratio 3.
The area of the larger parallelogram is 96 in.2. Find the area of the smaller
paralielogram. | Quick Check|
Sain? 4. The areas of two similar rectangles are 1875 ft2 and 135 ft2 Find the ratio of
their perimeters.

5V5:3

3. The similarity ratio of the dimensions of two similar pieces of window glass
is 3:5. The smaller picce costs $2.50. What should be the cost of the larger
picce?

$6.94

© Pearson Education, Inc. publishing as Pearson Prentice Hall
© Pearson Education, Inc, publishing as Pearson Prentice Hall
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Name. Class Date.

Lesson 10-5

Trigonometry and Area

Lesson Objectives NAEP 2005 Strand: Measurement

W Find the area of a regular polygon Topic: Measuring Physical Attributes
using trigonometry

Local

W Find the area of a triangle using
trigonometry

Key Concepts

s Theorem 10-8: Area of a Triangle Given SAS

The area of a triangle is one half the product of B
the lengths of two sides and P
the sine of the included angle |

A
Area of AABC = Ibc(sin A) b

inding Area The radius of a garden in the shape of a regular pentagon
is 18 feet. Find the area of the garden.

Find the perimeter p and apothem a, and then find the area using the
formula A=3ap

S

Because a pentagon has five sides, mZ ACB =

CA and CB are radii,so CA = Therefore, AACM = ABCM by

[ theHLTheorem | somsACM = mzACB =36 |

Use the ratio to find a.

36" = 1% Use the ratio.
a= Solve.

Use AM to find p. Because AACM = ABCM. AB = 2+ AM | Because

the pentagon s regular,p = 5 -

Sop - sc2- (a1}

Finally, substitute into the area formula A = Jap.

BB scomery tesson 105

Use the ratio to find AM.

Daily Notetaking Guide
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Name. Class Date
A= % +| 18(cos 36°) |-| 180(sin 36°) Substitute for a and p.
A cos 36°) - (sin 36°) Simplify.
A=| 710.355718 Use a calculator.

The area is about

@ Surveying A triangular park has two sides that measure 200 ft and 300 ft
and form a 65° angle. Find the area of the park to the nearest hundred
square feet.

Use Theorem 10-8: The area of a triangle is the 300 £
product of the lengths of two sides and the of the included

angle. 200 ft
Area = - side length - side length - sine of included angle ~ Theorem 8-1

1

2

Area=5-[ 200 ]-[ 300 |-[ sin65° Substitute.

Area = substitte
~[2m83emE

The area of the park is approximately| 27,200 |,

Use a calculator.

1. Find the area of a regular octagon with a perimeter of 80 in. Give the arca
to the nearest tenth.

482.8in.2

o

Two sides of a triangular building plot are 120 ft and 85 ft long. They include
an angle of 85°. Find the arca of the building plot to the nearest square foot.

5081 ft2

‘Geometry Lesson 105 IR
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Lesson 10-6

Circles and Arcs

Lesson Objectives NAEP 2005 Strand: Measurement

W Find the measures of central angles Topic: Measuring Physical Attributes

and arcs
WY Find circumference and arc length Local

Vocabulary and Key Concepts

Postulate 10-1: Arc Addition Postulate
The measure of the arc formed by two adjacent arcs is the sum of the

measures of the two arcs.
mABC = mAB + mBC

Theorem 10-9: Circumference of a Circle

The circumference of a circle is « times the diameter

¢

Y

Theorem 10-10: Arc Length
The length of an arc of a circle is the product of the ratio

A
[ measureofthearc | ‘

360

length of AB

Acircle is the set of all points from a given point called the center.

:Cj
a

Al tights reserved.

A center of a circle is the point from which all points are

A radius is a segment that has one endpoint at the center and the other endpoint on the

circle.

Congruent circles have congruent radii.

A diameter is a segment that contains the center of a circle and has both endpoints on the

circle.

A central angle is an angle whose vertex s the center of the circle.

C of acircle is the distance around the circle.

Pi(m)is the ratio of the ci of a circle to its diameter.

BB somery tesson 106
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Name. Class Date

R R R
N S S
T T T
RS isal_semidrde ] RSisa[_minorarc | R7Sisa [ majorarc ]

mTRS = 180 mRS = m.RPS mRTS = 360 — mRS
A semicircle is _half of a A minor arc is smaller than A major arcis greater

circle. a semicircle. than a semicircle.

Adjacent arcs are arcs of the same circle that have exactly one point in common.

Concentric circles are circles that lie in the same plane and have the same center.

Arc length is a fraction of a circle’s circumference.

Congruent arcs are arcs that have the same measure and are in the same circle or in

congruent circles.

@ Finding the Measures of Arcs Find mXY and mDXM in circle C.

mXY + mDY Arc Addition Postulate M

The measure of a minor arc is the measure

mxXy + Substitute,

mXy Simplify.

mDXM + 180 Substitute. X
mDXM = Simplify.

mXY =m +mDY it corresponding central angle.
Y,
40“
ﬂ w
’
mDXM =mDX + Arc Addition Postulate
Quick

eck
1. Use the diagram in Example 1. Find m£ YCD, mYMW, mMW ,and mXMY.
40; 180; 96; 264

Geometry Lesson 10-6
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Geometry: All-In-One Answers Version A (continued)

Name. Class Date

@ Applying Circumference A circular swimming pool 16 feet in
diameter will be enclosed in a circular fence 4 ft from the pool. What
length of fencing material is needed? Round your answer to the next
whole number.

The pool and the fence are concentric circles, The diameter of the pool (3£t it
is 16 ft, so the diameter of the fence is 16 + 4] +[4]
the formula for the circumference of a circle to find the length of fencing
material needed.
Formula for the circumference of a circle
c=na[ 2] Substitute.
c Use 3.14 to approximate 72
c Simplify.
Abou of fencing material is needed.
© Finding Arc Length Find the length of ADB in circle M in terms of 7. B
Because mAB = 150,
mADB - [210 ] ArcAddition Postulate
length of ADB = 2485 . 5| ArcLength Postulate A D

360 27 () Substitute.
-Gk

The length of ADB is 21zcm.

2. The diameter of a bicycle wheel is 22 in. To the nearest whole number, how

Al fights reserved.

© Pearson Education, Inc. publishing as Pearson Prentice Hall.

ights reserved.

‘., publishing as Pearson Prentice Hall,

Name. Class Date

Lesson 10-7

Lesson Objective

Areas of Circles and Sectors

NAEP 2005 Strand: Measurement
W Find the areas of circles,sectors, and Topic: Measuring Physical Attributes
segments of circles

Local

Vocabulary and Ke; ncepts

Theorem 10-11: Area of a Circle

the product of 7 and the square of the radius

A= xr?

The area of a circle s

Theorem 10-12: Area of a Sector of a Circle
. . . _measure of the arc
The area of a sector of a circle is the product of the ratio —— —— — —

and the area of the circle. J.

B

of a circle

Area of sector AOB =

A sector of acircle is _a region bounded by two radii and their

arc.

A segment of acircle is _the part bounded by an arc and the segment

joining its end|

@ Applying the Area of a Circle A circular archery target has a 2-ft diameter. ~ of a circle
It is yellow except for a red bull's-eye at the center with a 6-in. diameter.

Find the area of the yellow region to the nearest whole number.
First find the areas of the archery target and the red bull's-eye.
The radius of the archery target is }([2] 1) =[1_Jft = 12in.

many revolutions does the wheel make when the bicycle travels 100 ft? s The area of the archery target is 7> = 7{[_12_])
17 revolutions H ) . T -
H The radius of the red bull's-eye region is ([6 Jin) = [ 3 Jin.
H The area of the red region is zr = ([ 3]}
3. Find the length of a semicircle with radius 1.3 m in terms of 7. ‘arcﬁe‘;’;“;ﬁgel‘ 7‘ S regkfm ‘ ‘ Velg‘;’,ﬂr;’gﬂon‘
13 r
o [l =] - [odlx] = [oss][ <]
42411501 Simplify.
The area of the yellow region is about
BB Ceoneiry Lesson 106 Daily Notetaking Guide Daily Notetaking Guide ‘Geometry Lesson 107 I
Name. Class Date Name Class Date
@ Finding the Area of a Sector of a Circle Find the area of sector ACB. [ Example] ’ B
Leave your answer in terms of 7. A
© Finding the Area of a Segment of a Circle Find the area of
. the shaded segment. Round your answer to the nearest tenth.
area of sector ACB = s
Step 1 Find the area of sector AOB.
A -t Use the formula for area of al
= Substitute.
. - @ . simplify.
i (]
H Step 2 Find the area of AAOB.
The area of sector ACB i H H e
H H You can use a 30°-60°-90° triangle to find the
H find

1. How much more pizza is in a 14-in.-diameter pizza than in a 12-in. pizza?

about 41in.2

»

Critical Thinking A circle has a diameter of 20 cm. What is the area of a sector
bounded by a 208° major arc? Round your answer to the nearest tenth.

181.5 cm?

Daily Notetaking Guide
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height & of AAOB and the length of AB.

=[2]n hypotenuse =[2]- shorterleg
h Divide each side by

=v3-[12] longer leg

Multiply each side b

has base[ 12v/3_]ft +[ 1213 ] ft,or[ 24\/3 ] ft, and height

Areaofa| triangle |

Substitute

Simplify.
Step 3 Subtract the area of AAOB from the area of sector AOB to find the
area of the segment of the circle.

area of segment = E’
-

To the nearest tenth, the area of the shaded segment

Use a calculator.

s sss

3. Acircle has a radius of 12 cm. Find the area of the smaller segment of the
circle determined by a 60° arc. Round your answer to the nearest tenth.

13.0 cm?
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Geometry: All-In-One Answers Version A (continued)

Name. Class Date. Name. Class Date

Lesson 10-8 Geometric Probability | Example |

Lesson Objective NAEP 2005 Strand: Data Analysis and Probability © Finding Probability Using Area A circle is inseribed in a square target 20 cm
; ] " with 20-cm sides. Find the probability that a dart landing randomly within
W Use segment and area models to find | Topic: Probability bability v
the prababilties of events the square does not land within the circle.
Local

Find the area of the square.

—s2= 2
A=s2=[207 ]=[ 400 Jem

Find the area of the circle. Because the square has sides of length 20 cm,
the circle’s diameter is cm, so its radius it

A== A(CRp

Geometric probability is_a model in which you let points represent outcomes.

cm.

H Find the area of the region between the square and the circle.
(Ecampie] O e
@ Finding Probability Using Segments A gnat lands at random on the % Use areas to calculate the probability that a dart landing randomly in the
edge of the ruler below. Find the probability that the gnat lands on a point square does not land within the circle. Use a calculator. Round to the
between 2 and 10. nearest thousandth.
. P(betw d circle) — &rea between square and circle
B o (between square and cirele) = == —— TR LTRSS

The length of the segment between 2 and 10 is

The length of the ruler is| 12 .
P(landing between 2 and 10)

length of segment
Jengihof —

Check

within the circle is abou

2. Use the diagram in Example 2. If you change the radius of the circle as
indicated, what then is the probability of hitting outside the circle?

., publishing as Pearson Prentice Hall,

Qui

© Pearson Education, Inc. publishing as Pearson Prentice Hall.
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8 — . . H a. Divide the radius by 2.
1. A point on AB is selected at random. What is the probability that it is H
apoint on CD? b about 80.4%
A c D B
B é
0123456780910
. b. Divide the radius by 5.
s about 96.9%
Ex Geometry Lesson 10-8 Daily Notetaking Guide Daily Notetaking Guide ‘Geometry Lesson 106 B
Name Class, Date Name Class. Date
| Example | Lesson 11-1 Space Figures and Cross Sections
(3] Applyupg GeomeFrl( P“_’b?blll‘v To win a prize, you must toss a quarter Lesson Objective NAEP 2005 Strand: Geometry
so that it lands entirely within the outer region of the circle at right. Find the ) . - ’
g ! ! the £ W' Recognize polyhedra and their parts Topic: Dimension and Shape
probability that this happens with a quarter of radius 13 in. Assume that the N7 Visualize cross sections of space
quarter is equally likely to land anywhere completely inside the large circle. figures ’ Local
The center of a quarter with a radius of 33 in. must land at least 33 in.
beyond the boundary of the inner circle in order to lie entirely outside the Vocabulary and Key Concepts
inner circle. Because the inner circle has a radius of 9 in., the quarter must
land outside the circle whose radius is 9 in. + in.. Euler's Formula
Find the area of the circle with a radius of 933 in. - - The numbers of faces (F), vertices (V). and edges (E) of a polyhedron
&) 2 H are related by the formula[___ F+V=E+2 . |
A=mt=zl[9 | =] = 281.66648 in2 H H N i
Similarly, the center of a quarter with a radius of 43 in. must land at least = A polyhedron is a three-dimensional figure whose surfaces are polygons.
13 in. within the outer circle. Because the outer circle has a radius of 12 in.,
the quarter must land inside the circle whose radius is 12 in. —
) A face is _a flat surface of a in the shape of a polygon. l:l rism
Find the area of the circle with a radius of 113 in. P

2

~ 217.73672 in?

Use the area of the outer region to find the probability that the quarter
lands entirely within the outer region of the circle.

area of outer circle _ 417.73672 — 28166648

arca of largecirele ~ [ 417.73672 |
136.07024
e 0.32573

41773672
The probability that the quarter lands entirely within the outer region of

An edge is _a segment that is formed by the intersection of two

faces. _Vertex

P(outer region) = . . .
A vertex is a point where three or more edges intersect.

., publishing as Pearson Prentice Hall,
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the circle is about < A cross section is _the i ion of a solid and plane.
Quick Check H
3. Critical Thinking Use Example 3. Suppose you toss 100 quarters. Would you E
expect to win a prize? Explain. @
Yes; theoretically you should win 32.6 times out of 100.
m Geometry Lesson 10-8 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 11-1 m
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Name. Class Date

@ Identifying Vertices, Edges, and Faces How many vertices, cdges,
and faces are there in the polyhedron shown? Give a list of cach. A

There are[_four ] vertices:[ A.B, C and D J.

There are[ _six__ | edges:[ AB, BC, CD, DA, AG,and BD _|.

There are[_four ] faces:[AABC, AABD, AACD, and ABCD). c

@ Using Euler’s Formula Use Euler’s Formula to find the number of
edges on a solid with 6 faces and 8 vertices.

F+V=E+2 Euler's Formula
[6]+ [E]+[2] substitute the number of faces and vertices.
=E Simplify.

A solid with 6 faces and 8 vertices ha:

1. List the vertices, edges, and faces of the polyhedron. R
R,S,T,U, V; RS, RU, RT, V5, VU, VT, 50, UT, TS;
ARSU, ARUT, ARTS, AVSU, AVUT, AVTS s T
2. Use Euler’s Formula to find the number of edges on a polyhedron v

with eight triangular faces.

12 edges

Al fights reserved.

© Pearson Education, Inc. publishing as Pearson Prentice Hall.
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© Verify Euler’s Formula for the two-dimensional net of
the solid in Example 1.

Count the regions: F = 4]

Count the vertices: V = [ 6 |

Count the segments:

-+

3. The figure at the right is a trapezoidal prism. I
a. verify Euler’s Formula F + V = E + 2 for the prism.

6+8=12+2 l

b. Draw a net for the prism.

Possible answer:

o

Verify Euler’s Formula FF+ V = E + 1 for your

s two-dimensional net.
H 6+14=19+1
E3 Geometry Lesson 11-1 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 11-1 207
Name, Class, Date. Name Class. Date
- urface Areas of Prisms an inders Aprismis a with exactly two parallel
Lesson 11-2 Surface Areas of P d Cylind p h exact! llel
Lesson Objectives NAEP 2005 Strand: Measurement faces.
W Find the surface area of a prism Topic: Measuring Physical Attributes The bases of a polyhedron are are the parallel faces.
W Find the surface area of a cylinder Local e —
ocal
Lateral faces are the faces on a prism that are not bases.
Vocabulary and Key Concepts Analtitude is a segment that joins the planes
of the bases.
" Theorem 11-1: Lateral and Surface Area of a Prism B
The lateral area of a right prism is the product of the B The height is the length of the altitude.
[ perimeter of the base and the [ height J. H H
LA.=ph g
. o £ z The lateral area of a prism is_the sum of the areas of the lateral
“The surface area of aright prism i the sum of the[TateralareaJand g e B O e ™ T prsm
H 3

the areas of the two bases 5

S.A.=LA.+2B

Perimeter of base c <
atb+c+d Base
a [b] ¢ |d a b ¢
h h
(Base]

>
Sutace Ara = LA + 25

Theorem 11-2: Lateral and Surface Area of a Cylinder
The lateral area of a right cylinder is the product of the

Lateral Area = pht

[[_circumference of the base ] and the |
LA. = 2mh,or LA. = ndh
The surface area of a right cylinder is the sum of the

S.A.=LA.+2B or SA. = 2mwh + 2m?

! |:|
Area
2mr

height of the cylinder ]

Area

Area of a base

Daily Notetaking Guide
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The surface area of a prism or a cylinder is_the sum of the lateral area and the areas of the

two bases.

m— h_ " A right prism is a prism whose lateral faces are rectangular regions
'! h and a lateral edge is an altitude.

prisms

S
)
|
An oblique prism is_a prism whose lateral faces are not h
perpendicular to the bases. - .
[oblique ] prism

figure with two congruent circular

A cylinder s _a th

bases that lie in parallel planes.

In a cylinder, the bases are parallel circles.

cylinders  The lateral area of a cylinder is the area of the curved surface.

A ight cylinder is_one where the segment joining the centers of the bases is an altitude.

1
An oblique cylinder is_one in which the segment joining the centers h
|
of the bases is not perpendicular to the bases. i

cytiner

Daily Notetaking Guide Geometry Lesson 11-2
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Geometry: All-In-One Answers Version A (continued)

Name. Class Date

© Using Formulas to Find Surface Area Find the surface area of a 10-cm-
high right prism with triangular bases having 18-cm edges. Round to the
nearest whole number.

Use the formula LA.=ph to find the lateral area and
the formula S.A. = LA. +2B to find the surface area of the

prism. The area B of the base is Sap, where a is the apothem and p is the

[ perimeter .
The triangle has sides of length 18 em,s0p = 3 - 18 cm, or cm.

3 gé
2

Use the diagram of the base.

Use 30°-60°-90° triangles to find the

V3 - shorter leg = longer leg

Divide both sides by

-3

Rationalize the denominator.

Substitute

simplify.

foraand| 54 |forp.

The area of each base of the prism

S.A Use the formula for surface area.

for LA.

substitute forp, for hand
Simplify.
Use a calculator.

Rounded to the nearest whole number, the surface areais|__ 821em? .

210 Geometry Lesson 11-2 Daily Notetaking Guide
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@ Finding Surface Area of Cylinders A company sells cornmeal and barley
in cylindrical containers. The diameter of the base of the 6-in.-high cornmeal
container is 4 in. The diameter of the base of the 4-in.-high barley container
is 6 in. Which container has the greater surface area?

Find the surface area of each container. Remember that r = 4.

Cornmeal Container

Use the formula for surface area.  S.A. +[2]8]

Substitute the formulas for lateral o
area of a cylinder and area of a circle. [2]

Substitute for rand h. =27(3))(2]) + 2+(31)
Simplify. =

Combine like terms. =

surface area.

1. Use formulas to find the lateral area and surface area of the prism.

432 m?; about 619 m?

»

Find the surface area of a cylinder with height 10 cm and radius 10 cm in
terms of 7.

4007 cm?

3. The company in Example 2 wants to make a label to cover the cornmeal
container. The label will cover the container all the way around, but will not
cover any part of the top or bottom. What is the area of the label to the
nearest tenth of a square inch?

75.4in.2

Daily Notetaking Guide Geometry Lesson 112 B
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Lesson 11-3 Surface Areas of Pyramids and Cones

Lesson Objectives NAEP 2005 Strand: Measurement

W Find the surface area of a pyramid Topic: Measuring Physical Attributes

W Find the surface area of a cone
Local

Vocabulary and Key Concepts

{ Theorem 11-3: Lateral and Surface Area of a Regular Pyramid
‘The lateral area of a regular pyramid is half the product of the
perimeter of the base Jand the [ slant height

B

‘The surface arca of a regular pyramid is the sum of the

Theorem 11-4: Lateral and Surface Area of a Cone
The lateral area of a right cone is half the product of the

lateral area

andthe[ _area of the base

circumference of the base |and the[ _slant height
LA =% 2z torLA

‘The surface area of a right cone is the sum of the lateral area and the area of the base.

A regular pyramid is_a pyramid whose base is a regular polygon and whose lateral faces are

isosceles triangles.

The altitude of a pyramid or a cone is the perpendicular segment from the vertex to the plane

of the base.

The height of a pyramid or a cone s the length of

the altitude.

The slant height of a regular pyramid is the length

of the altitude of a lateral face.

Base edge

The lateral arca of a pyramid is is the sum of the Regular Pyramid

areas of the congruent lateral faces.

The surface area of a pyramid is is the sum of the lateral area and the area of the base.

212 Geometry Lesson 11-3 Daily Notetaking Guide
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A right cone is a cone in which the altitude is p i to the

plane of the base.

The slant height of a cone is the distance from the vertex to the edge

of the base.

[t ]
9
.

The lateral area of a cone is the area of the curved lateral surface.

N Base |

The surface area of a cone the sum of the lateral area and the area

of the base.

© Finding Surface Area of a Pyramid Find the surface area of a square
pyramid with base edges 7.5 ft and slant height 12 ft.

12 ft

751t

‘The perimeter p of the square base is 4 X

t, or ft.
ftand you found that p = [ 30_]it,s0 you can

You are given € =

find the lateral area.

Kt

()(E) Substitute.
- Simpit.

Find the area of the square base.

Use the formula for lateral area of a pyramid.

Because the base is a square with side length 7.5 ft,

Use the formula for surface area of a pyramid.

Substitute.
= 236.25 Simplify.
The surface area of the square pyramid is| _ 236.25 _ |fi2.
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Geometry: All-In-One Answers Version A (continued)

Name. Class

Date

@ Finding Lateral Area of a Cone Leandre uses paper cones to cover her
plants in the early spring. The diameter of each cone is 1 ft, and its height is
1.5 ft. How much paper is in the cone? Round your answer to the nearest
tenth.

Use the formula L.A. to find the lateral area of the cone.

The cone’s diameter is 1 ft. so its radius r is

The altitude of the cone, radius of the base, and slant height form a
[ right Jtriangle. Use the [ Pythagorean Theorem

to find the slant height €.
+[ 225 |= V2.5

- VT~

Find the lateral area.

Use the formula for lateral area of a cone.

substitute for rand

Use a calculator.

1. Find the surface area of a square pyramid with base edges 5 m and slant
height 3 m.

55m?2

Al fights reserved.
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Name. Class Date

Lesson 11-4

Lesson Objectives

Volumes of Prisms and Cylinders

NAEP 2005 Strand: Measurement
W Find the volume of a prism Topic: Measuring Physical Attributes

Find the volume of a cylinder
v 4 Local

Vocabulary and Key Concepts

Theorem 11-5: Cavalieri’s Principle

If two space figures have the same height and the same cross sectional area
atevery level, then they have the same | volume .
Theorem 11-6: Volume of a Prism

‘The volume of a prism is the product of the
and the height of the prism .

Theorem 11-7: Volume of a Cylinder

The volume of acylinder i the product of the :
and the height of the cylinder K
A

V = Bh,or V=

Volume is the space that a figure occupies.

of two or more

A ite space figure is a three-dimensional figure that is the

simpler figures.

@ Finding Volume of a Cylinder Find the volume of the cylinder.

e : ; 5 Leave your answer in terms of .
2. Find the lateral area of a cone with radius 15 in. and height 20 in. to the £ ° ) 5
] H The formula for the volume of a cylinder is 7r?h
nearest square inch. H ° Y
H The diagram shows / and . but you must find r.
1178in2 g
2 r
161t
v Use the formula for the volume of a cylinder.
-[9] substitute.
Simplify.
The volume of the cylinder is
214 Geometry Lesson 11-3 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 11-4
Name Class, Date Name Class Date
@ Finding Volume of a Triangular Prism Find the volume of the prism. 29m m
The prism is a right triangular prism with triangular bases. The . . .
P Al romrang S e 1. Find the volume of the triangular prism.
base of the triangular prismisa[__right triangle | where one leg
3
isthe[ base ]and the other leg is the altitude | Use the L dom 150m 10m L
Pythagorean Theorem to caleulate the length of the other leg. 2m L e
6m
VT T -V - ] =V ]-[21]
The area B of the base is 3bh = Use the
area of the base to find the volume of the prism.
v=[g][h] Use the formula for the volume of a prism. H [
H 2. The cylinder shown is oblique.
= Substitute. E 2 ) .
5 2 a. Find its volume in terms of .
simplify. 2 H

The volume of the triangular prism

© Finding Volume of a Composite Figure Find the volume
of the composite space figure.

You can use three | rectangular prisms | to find the volume.

Each prism’s volume can be found using the formula V/
Volume of Prism I = Bh = ([_1a_]-[a_])-[25 ]

Volume of Prism 11 = 81 = ([6_]-["2_])-
Volume of Prism 111 = 8 = (6 _]-[a_])-[25 ]

Sum of the volumes = 1400 |+ [ 600 |+ [ 600

2600

The volume of the composite space figure i

Bd Geometry Lesson 11-4
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2567 m*

b. Find its volume to the nearest tenth of a cubic meter.
804.2m3
3. Find the volume of the composite space figure. 2in.
12in3 .
4in.
2in.
Tin.
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Name. Class Date.

Name. Class

Lesson 11-5

Volumes of Pyramids and Cones

Date

@ Finding Volume of a Pyramid Find the volume of a

Lesson Objectives
W Find the volume of a pyramid
¥ Find the volume of the cone

NAEP 2005 Strand: Measurement
Topic: Measuring Physical Attributes

Local

square pyramid with base edges 16 m and slant height 17 m.

‘The altitude of a right square pyramid intersects the base
at the center of the square. Because each side of the square

is 16 m, the leg of the right triangle along the base is

{ Theorem 11-8: Volume of a Pyramid
‘The volume of a pyramid is one third the product of the
area of the base Jand the

height of the pyramid

Theorem 11-9: Volume of a Cone

‘The volume of a cone is one third the product of the

area of the base Jand the [ height of the cone

nding Volume of a Pyramid Find the volume of a square pyramid with
base edges 15 cm and height 22 cm.

Because the base isasquare. B =15 ]-[ 15 ]=[_225 ]

Use the formula for volume of a pyramid.

substute [ 225 JforBan

simplify.

 218] Geometry Lesson 11-5
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m, as shown.
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Step 1 Find the height of the pyramid.

289 = 64 + K% simplify.

Subtract from each side.

Find the square root of each side.

Step 2 Find the volume of the pyramid.

Use the formula for

Substitute.
Simplify.

The volume of the square pyramid is

publishing as Pearson Prentice Hall,

© Finding Volume of an Oblique Cone Find the volume
of the oblique cone in terms of 7.

© Pearson Education, Inc. publishing as Pearson Prentice Hall.

©Pearson Education,

The volume of the cone is

Daily Notetaking Guide

S 16m

16m

172 = 82 + h® Usethe|  Pythagorean Theorem |

the volume of a pyramid.

Use the formula for the volume of a cone.

Substitute| 3 | for rand[ 11 ] for h.

simplify.

6in.

Geometry Lesson 11-5

Name. Class. Date

Name. Class

1. Find the volume of a square pyramid with base edges 24 m and slant height 13 m.

960 m3

2. Find the volume of each cone in terms of 7 and also rounded as indicated.
a. to the nearest cubic meter

T
12m

6m

1447 m?; 452 m3

=

. to the nearest cubic millimeter

42 mm

21 mm

61747 mm?; 19,396 mm?

3. A small child’s teepee is 6 ft tall and 7 ft in diameter. Find the volume of the
teepee to the nearest cubic foot.

77 13

 220] Geometry Lesson 11-5
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Lesson 11-6

Surface Areas and Volumes of Spheres

Lesson Objective

W Find the surface area and volume
of asphere

Local

NAEP 2005 Strand: Measurement
Topic: Measuring Physical Attributes

Vocabulary and Key Concepts

Theorem 11-10: Surface Area of a Sphere
The surface area of a sphere is four times the product of
the of the of the sphere.

SA.

ights reserved.

Al tights reserved.

Theorem 11-11: Volume of a Sphere
The volume of a sphere is four thirds the product of

he of the of the sphere.

A sphere is the set of all points in space equidistant from a

given point.

The center of a sphere is the

on the sphere are

en point from which all points

the center and the other endpoint on the sphere.

The radius of a sphere is a segment that has one endpoint at

publishing as Pearson Prentice Hall,

The diameter of a sphere is a segment passing through the

center with endpoints on the sphere.

A greatcircle is_the intersection of a plane and a sphere
the center of the sphere.

© Pearson Education, Inc. publishing as Pearson Prentice Hall

© Pearson Education,

A great circle divides a sphere into two congruent

The ci of asphere is the ci ofits

great cirdle.
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Geometry: All-In-One Answers Version A (continued)

Name. Class Date

inding Surface Area The circumference of a rubber ball is 13 cm.
Calculate its surface area to the nearest whole number.

Step 1 First, find the radius.

Use the formula for circumference.

Solve for r.

Step 2 Use the radius to find the surface area.

sA. = [4] Use the formla for surface area of a sphere.

=dr- Substitute

simplify.

=~| 53734937 Use a calculator.

Al fights reserved.

ights reserved.

Name. Class Date

© Using Volume to Find Surface Area The volume of a sphere is 1 in3.
Find its surface area to the nearest tenth.

Use the formula for volume of a sphere.
Substitute.

Solve for r’.

Findthe| cuberoot | of each side.
4.83597587 |  user,SA. = 4xr% and a calculator.

To the nearest tenth, the surface area of the sphere is

S.A.

To the nearest whole number, the surface area of the rubber ball is cm?. 2. Find the surface area of a spherical melon with circumference 18 in. Round
your answer to the nearest ten square inches.
@ Finding Volume Find the volume of the sphere. 5 2 100 in.2
Leave your answer in terms of 7. 3 K
v Use the formula for volume of a sphere. > H
g H H
4 [BT swstere I . . .
3 2 H H 3. Find the volume to the nearest cubic inch of a sphere with diameter 60 in.
L - 3 =
Simplify. H E 113,097 in.3
The volume of the sphereis| 45007 |em?. = =
Quick Check § g
1. Find the surface area of a sphere with d = 14in. Give your answer in two B B 4. The volume of a sphere is 4200 ft>. Find the surface area to the nearest tenth.
ways, in terms of 7 and rounded to the nearest square inch.
1258.9 ft?
1967 in.2, 616 in.2
222 Geometry Lesson 11-6 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 11-6
Name Class Date Name Class Date
Lesson 11-7 Areas and Volumes of Similar Solids @ Finding the Similarity Ratio Find the similarity ratio of two similar
cylinders with surface areas of 987 ft2 and 27 ft2.
Lesson Objective NAEP 2005 Strand: Measurement Use the ratio of the surface areas to find the similarity ratios.
V' Find relationships between the ratios Topic: Systems of Measurement
{ the areas and vol f simila
coligs e A volumes ofsimitar Local The ratio of the surface areas is 2]
Vocabulary and Key Concepts Simplify.
{ Theorem 11-12: Areas and Volumes of Similar Solids
If the similarity ratio of two similar solids is a : b, then Take the|_square root_| of each side.
(1) the ratio of their corresponding arcas is H
; ; g The similarity ratio is
(2) the ratio of their volumes is [a®] : [6%]. H H Hmanty ratio T
=

Similar solids have the same shape and all of their corresponding parts are proportional.

The similarity ratio of two similar solids is the ratio of their corresponding linear dimensions.

@ Identifying Similar Solids Are the two solids similar? If so, give the
similarity ratio.

3in.
Both figures have the same shape. Check that the ratios of the
corresponding dimensions are equal.

The ratio of the radii is and the ratio of the heights is

 224] Geometry Lesson 11-7
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Using a Similarity Ratio Two similar square pyramids have volumes of
48 cm? and 162 cm?. The surface area of the larger pyramid is 135 cm2.
Find the surface area of the smaller pyramid.

Step 1 Find the similarity ratio.

The ratio of the volumes i
simplify.

Take the of each side.

Step 2 Use the similarity ratio to find the surface area S of the smaller pyramid.

The ratio of the surface areas is

a
b

simplify.

Substitute| 135 _|for s, the surface area of
the[_larger | pyramid.

Solve for 5.

s, =[60 ] Simplify.

The surface arca of the smaller pyramid is cm?.
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Geometry: All-In-One Answers Version A (continued)

Name. Class Date

1. Are the two cylinders similar? If so, give the similarity ratio. -
12 10

2. Find the similarity ratio of two similar prisms with surface areas 144 m? and 324 m2

2:3

L

The volumes of two similar solids are 128 m® and 250 m>. The surface arca
of the larger solid is 250 m2. What is the surface area of the smaller solid?
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Name. Class Date

Lesson 12-1 Tangent Lines

Lesson Objectives NAEP 2005 Strand: Geometry

W Use the relationship between aradius | Topic: Relationships Among Geometric Figures
and a tangent
W Use the relationship between two Local

tangents from one point

Vocabulary and Key Concepts

Theorem 12-1

If a line is tangent to a circle, then _the line is perpendicular to the radius drawn A

to the point of tangency. g
AB L OP B

Theorem 12-2

If a line in the plane of a circle is perpendicular to a radius at its endpoint AP

on the circle, then|__the line is tangent to the circle |, R

AF is tangent 1o © O.

Theorem 12-3

The two segments tangent to a circle from a point outside the circle

congruent |,

AB=CB

ar

A tangent to a circle is a line, segment, or ray in the plane of the circle that intersects the

circle in exactly one point.

The point of tangency is the point where a circle and a tangent intersect.

answer to the nearest tenth.

Draw OP. Then draw OD parallel to ZW to form rectangle
ODWZ. Because OZ is a radius of © 0,07 = 3 |em.
Because opposite sides of a rectangle have the same measure,
DW=[3]emand 0D =[ 15 Jem.

Because LODPisthe[ _ supplement |ofa

right

angle,
£ODPis also aright angle,and AOPDisa| __right | triangle.

Because the radius of © Pis 7 cm, PD = cm.

0D? + PD? = OP* Pythagorean Theorem
Elz + Ez = 0P Substitute.
=op? Simplify.
oP~ 15524175 Use a calculator to find the square root.

The distance between the centers of the pulleys is about 155 ]em.

1. ED is tangent to © O. Find the value of x. D E

52 v

Daily Notetaking Guide
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160 m2
H B point of tangency
A triangle s inscribed in a circle if all vertices of the triangle lie on the circle.
A triangle is circumscribed about a circle if_each side of the triangle is tangent
to the circle.
226 Geometry Lesson 117 Daily Notetaking Guide Daily Notetaking Guide ‘Geometry Lesson 121 EEE
Name Class, Date. Name Class. Date
@ Finding Angle Measures BA is tangent to © C at point A. Find the © Finding a Tangent © O has radius 5. Point P is outside
value of x. © O such that PO = 12, and point A is on © O such
T - that PA = 13.1s PA 110 @ O at A? Explain.
Because BAis tangent to © C, Z A must be a angle. A “ ¢ [ tangent fo© @ at A7 Explain 12
Use the Triangle Angle-Sum Theorem to find x. For PA to be tangent to © O at A, Z.A must be a r
: o 13
mLA+mLB +m.C Triangle Angle-Sum Theorem angle, AOAP must be a right triangle, and _
+ A implify.
x Simplify. PO 2 PA2+ OA>  1s AOAPa right triangle?
x Solve. 3 H [2P2[13 P+[5P substitute
) . . simpliy.
@ Applying Tangent Lines A belt fits tightly around B £
two circular pulleys, as shown. Find the distance z Because | PO? # PAZ + OA2 | PA[_isnot|tangent
between the centers of the pulleys. Round your = 0O O0aA

@ circles Inscribed in Polygons © C'i
Find the perimeter of XYZW.

inscribed in quadrilateral XYZW.

81t
R s
111t A
6t
X T
> 71t

By Theorem 12-3, two segments tangent to a circle from

2 poin outside th dirde are | congruent

Definition of perimeter p
Segment Addition Postulate
Substitute.

simplify.

The perimeter i it

Geometry Lesson 121 1

Daily Notetaking Guide

All-In-One Answers Version A

Geometry




Geometry: All-In-One Answers Version A (continued)

Name. Class Date.

Quick Check
2. A belt fits tightly around two circular pulleys
between the centers of the pulleys.
- 35in.

s shown. Find the distance

about 35.5 in.
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Lesson 12-2

Chords and Arcs

Lesson Objectives NAEP 2005 Strand: Geometry

W' Use congruent chords, arcs, and Topic: Relationships Among Geometric Figures
central angles
Local

W Recognize properties of lines through
the center of a circle

Vocabulary and Key Concepts

{ Theorem 12-4
Within a circle or in congruent circles

(1) Congruent central angles have chords.
(2) Congruent chords have arcs.
(3) Congruent arcs have central angles.

Theorem 12-5
Within a circle or in congruent circles

(1) Chords cquidistant from the center are|___congruent |,

3. In Example 3,if OA = 4, AP = 7,and OP = 8,is PA tangent to © O at A? (2) Congruent chords are from the center.
Explain. A\
No; 42 + 72 # 82 = <
z % | Theorem12:6
& & In a circle, a diameter that is perpendicular to a chord bisects the
§ g and its
H H
3 g Theorem 12-7
H H In a circle, a diameter that bisects a chord (that is not a diameter) is
El H perpendicular to the chord.
4. © Ois inscribed in APQR. APQR has a perimeter of 88 cm. Find QY. 0 H H Theorem 12-5
15em X g H Inacircle, the perpendicular bisector of a chord contains the
12em I g g of the circle.
z B H
17 em : .
A chord is a segment whose endpoints are on a circle. p
Q
B coomety Lesson 121 Daily Notetaking Guide Daily Notetaking Guide ‘Geometry Lesson 122 EER
Name. Class Date Name Class Date
| Examples | Quick Check
N v . A .
© Using Theorem 12-4 In the diagram, radius OX bisects 2 AOB. 1. If you are given that BC = DF in the circles, what can you conclude? B
What can you conclude’
240X y the definition of an angle bisector. e
AX because|  congruent | central angles have X
©0=0P
Ax ccause[ __congruent ] chords have
¥
© Using Theorem 12-5 Find AB. 3 3
H H 2. Find the value of x in the circle at the right.
QS = QR + RS Segment Addition Postulate z 2 e,
K £ 16
Substitute. H £ .|
<

Simplify.

Chords that are equidistant from the center of a circle
are congruent.

substitute for 05.

© Using Diameters and Chords P and Q are points on © O.
The distance from O to PQ is 15 in.,and PQ = 16 in.
Find the radius of © O.

The distance from the center of ® O to PQ is measured along a
perpendicular line.

A diameter that is perpendicular
to a chord bisects the chord.

Substitute.

oP? = PM? + OM?

(e~

Use the Pythagorean Theorem.

Substitute.
simplify.

Find the square root of each side.

The radius of © O is

Daily Notetaking Guide
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3. Use the circle at the right.
a. Find the length of the chord to the nearest unit.

about 11 e

F

Find the distance from the midpoint of the chord to the midpoint of its
minor arc.

2.8
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Name. Class

Date

Lesson 12-3

Inscribed Angles

Lesson Obijectives
W Find the measure of an inscribed
angle

NAEP 2005 Strand: Geometry
Topic: Relationships Among Geometric Figures

W Find the measure of an angle formed Local

by a tangent and a chord

Vocabulary and Key Concepts

Theorem 12

Inscribed Angle Theorem

The measure of an inscribed angle is A
half the measure of its intercepted arc. B

—

The measure of an angle formed by a tangent and a chord is

B —B
half the measure of the i arc. @D
Pa—
msC = 2mBDC C c

Corollaries to the Inscribed Angle Theorem

1. Two inscribed angles that intercept the same arc are|___congruent |,
2. Anangle inseribed in a semicircle is a angle.
3. The opposite angles of a quadrilateral inscribed in a circle are [__supplementary ]

Theorem 12-10

Aninscribed angle has a vertex that is on a

A
B

Al fights reserved.
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Name. Class Date

@ Using the Inscribed Angle Theorem Find the values of x and y.

Inscribed Angle Theorem

Arc Addition Postulate D

substitute. o0

simplify.

Because EFG is the intercepted arc of 2D, you need to find mFG in order
to find mEFG . The are measure of a circle is 360°

50

Inscribed Angle Theorem
Arc Addition Postulate

) Substitute.

y= simplify.

@ Using Corollaries to Find Angle Measures Find the values of a and b.

By Corollary 2 to the Inscribed Angle Theorem, an angle inscribed in a

w

105

2. For the diagram at the right, find the measure of cach numbered angle.

m£1 =90, m£2 = 110, m£3 = 90, m£4 = 70

Z5.

. In Example 3, describe two ways to find m £ NRS using Theorem 12-10.

mLNRS = m£NRU + mLURS = 3mRU + 27 = 63 + 27 = 90
mZNRS = JmRUS = }(180) = 90

B oomery teson 123
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circle and sides that are chords of the circle. - c 5 semicircle is a right angle, so a = - b
Inscribed angle - i The sum of the measures of the three angles of the triangle inscribed in
Ani arcis an arc with endpoints on ©0is Therefore, the angle whose intercepted arc has
the sides of an inscribed angle and its other measure b must have measure 180 — -
points in the interior of the angle. Because the inscribed angle has the measure of the intercepted
arc, the intercepted arc has the measure of the inscribed
angle.so b =258 ) =[116 |
234 Geometry Lesson 12-3 Daily Notetaking Guide Daily Notetaking Guide Geometry Lesson 123 235
Name. Class. Date. Name. Class Date
. Angle Measures
© Using Theorem 12-10 RS and 7U are diameters of circle A. Lesson 12-4 and Segment Lengths
RB is tangent to © A at point R. Find m 2 BRT and m L TRS.
E Lesson Objectives NAEP 2005 Strand: Geometry
m/BRT = = mRT Theorem 12-10 W' Find the measures of angles formed Topic: Relationships Among Geometric Figures
E by chords, secants, and tangents
» N, W Find the lengths of segments Local
Arc Addition Postulate associated with circles
Substitute[ 180 | for mURT
and m iR, - Vocabulary and Key Concepts
Simplify. Theorem 12-11
Use the properties of tangents to find 12 TRS. ¥ The measure of an angle formed by two lines that ~ P
A tangenti ; » H (1) intersect inside a circle is half the sum of the measures of the o v
mZBRS 5 £ intercepted arcs. b
the radius of a circle at its point of tangency. z » »
< 1
= I+
. e < -
substitute. (2) intersect outside a circle is half the v@" “ v
-\ X x
Simplify. difference of the measures of the ¥ / /
intercepted arcs. » # e
ms1= lx-y)
1. In Example 1, find m2 DEF. -

Theorem 12-12
For a given point and circle, the product of the lengths of the two segments from
the point to the circle is_constant along any line through the point and circle.

I QQ II.w TIL .

ab=cd v+ W=+ 2)y O+ 2y

A secant is a line that intersects a circle at two points.
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Name. Class, Date.

ding Arc Measures An advertising agency wants a frontal photo of a “flying A

saucer” ride at an amusement park. The photographer stands at the vertex of

the angle formed by tangents to the “flying saucer.” What is the measure of the

arc that will be in the photograph? In the diagram, the photographer stands at Y

ntercept minor arc XY and major arc XAY.
X ﬁ
. T

Theorem 12-11(2)

Substitute.
Simplify.

Distributive Property.
Add [ x ] to both sides.

Solve for x.

@ Finding Segment Lengths A tram travels from
point A to point B along the arc of a circle with a
radius of 125 ft. Find the shortest distance from
point A to point B.

The perpendicular bisector of the chord AB contains

200 ft

the center of the circle. Because the radius is 125 ft, the
ft. The length of
the other segment along the diameter is

diameter is

Al tights reserved.
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1. Find the value of w.

250

»

Critical Thinking To photograph a 160° arc of the “flying saucer” in Example 1,
should you move toward or away from the object? What angle should the
tangents form?

away; 20°

w

. Find the value of x to the nearest tenth. Q
14
13.8 '

4. The basis of a design of a rotor for a Wankel engine is an equilateral Arc
triangle. Each side of the triangle is a chord to an arc of a circle. The L
opposite vertex of the triangle is the center of the arc. In the diagram
at the right, each side of the equilateral triangle is 8 in. long.

a. Use what you know about equilateral triangles and find the value of x.

(8- 4V3)in.

Standard form

2 substitute (_—8,0 ])for (h, kyand
(x+[8]P+y2=[5] simplify.

@ Using the Center and a Point on a Circle Write the standard equation of
acircle with center (5, 8) that passes through the point (—15, —13).

First find the radius.

( Usethe[  Distance |Formulatofindr.
VET-GF+ (R T st (58] orhbona (5= o
V=)= (=)

simplify.

Standard form

substitute ([ 5, 8 ])for (h, k) and forr.

simplify.

a-[5)+u-[38]

Daily Notetaking Guide
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X
-[ 50 Jit.or[ 2001 ] Center
x— Theorem 12-12(1) ;g
2= Maltiply. § b. Critical Thinking Complete the circle with the given center. Then use
& Theorem 12-12 to find the value of x. Show that your answers to parts
Solve for x. @ (a) and (b) are equal.
‘The shortest distance from point A to point B is 2x or fi. ST (8- aVE) = o107
¥
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Circles in the
Lesson 12-5 Coordinate Plane © Graphing a Circle Given Its Equation Find the center and radius of the
circle with equation (x + 4)? + (y — 1)? = 25. Then graph the circle.
Lesson Obijectives NAEP 2005 Strand: Geometry cirele with equation (x + 9%+ (v = 1) n graph the arele
W Write an equation of a circle Topic: Position and Direction v +[4]
Find the center and radius of a circl Relate the equation to the standard form
W Find the center and radius of a circle Local Relate the exuation o th
Key Concepts
‘The center is and the radius is [5 ]
Theorem 12-13
v
‘The standard form of an equation of a circle with center - I ERENMNE
s (x = )2+ (y k)% = H
\ J £ K / A
:
[Ecamples SRS R RS, :
@ Writing the Equation of a Circle Write the standard equation of a circle
with center (~8,0) and radius \/5. +

@ Applying the Equation of a Circle A diagram locates a radio tower at
(6, —12) on a coordinate grid where each unit represents 1 mi. The radio
signal’s range is 80 mi. Find an equation that describes the position and
range of the tower.

The center of a circular range is at[__ (6, —12) |, and the radius is[ 80 |

(= hR2+ (k=12

Use standard form.
Substitute.

This s an equation for position
and range of the tower.

(e-Lelp+ (o L2 Jp

1. Write the standard equation of each circle.
a. center (3, 5); radius 6

(x-3)2+(y-52%=36

b. center (~2, —1); radius V2
x+2)2+y+102=2
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Geometry: All-In-One Answers Version A (continued)

Name. Class Date.

2. Write the standard equation of the circle with center (2, 3) that passes
through the point (—1,1).

Name. Class Date

Lesson 12-6 Locus: A Set of Points

The set of points in a plane that are 8 cm from point Q is a circle with

center Q and radius [ 8 |em.

Because the sum (14 cm) of the radii

is greater than cm, the circles

cm on PQ. The circles intersect at two points, so the locus

e ]

© Describing a Locus in Space Describe the locus of points in space that are
4cm from a plane M.

overlap by

is the two points where the circles

Glm [T,
[em ||

Imagine plane M as a horizontal plane. Because distance is measured along
a perpendicular segment from a point to a plane, the locus of points in
space that are 4 cm from a plane M are a plane [4 | cm above and parallel

to plane M and another planc[ 4] cm below and parallel to planc M.
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and 2 cm from the midpoint of XY.

-2+ -32=13 Lesson Objective NAEP 2005 Strand: Geometry
W Draw and describe a locus Topic: Dimension and Shape
Local
3. Find the center and radius of the circle with equation Y
(x —2)2 + (y — 3)2 = 100. Then graph the circle. Vocabulary
center: (2, 3); radius: 10 = Alocusis_a set of points, all of which meet a stated condition.
[62) H H
0 X H §
N 2 £
15 5 O Examples |
= . . . .
@ Describing a Locus in a Plane Draw and describe the locus of points in a
4. When you make a call on a cellular phone, 5 plane that are 1.5 em from © C with radius 1.5 cm.
a tower receives the call. In the diagram, T Use a compass to draw © C with radius 1.5 cm.
the centers of circles O, A,and B are
locations of cellular telephone towers.
Write an equation that describes the AN
position and range of Tower O.
B e
X2 +y2 =144 -
4 H H
SunE
—§ -4 [0] 16 [ 20 [ 26 [ H H
5 z H
g 2 The locus of points in the interior of © C that are cm from © Cis
£ £ the center C.
e The locus of points exterior to © C that are 1.5 em from ® C'is a circle with
center C and radius[ 3 Jem.
The locus of points in a plane that are 1.5 cm from a point on © € with
radius[ 1.5 | em is point € and a circle with radius [ 3 em and center C.
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@ Drawing a Locus for Two Conditions Point P is 10 cm from point Q. m
Describe the locus of points in a plane that are 6 cm from point P and 8 cm ; R
1he pointsinap ¢ P 1. Draw and describe the locus: In a plane, the points 2 cm from line XY,
from point Q.
Two lines parallel to XY, each 2 cm from XV . -~
2cm
X Y
2cm
The set of points in a plane that are 6 em from point P is a circle with H - — -
) H H 2. Draw the locus: In a plane, the points equidistant from two points X and ¥
center P and radius[ 6 |em. £ - bl
=

3. Draw and describe each locus.
a. In a plane, the points that are equidistant from two parallel lines.

A line midway between the two parallel lines,
parallel to and equidistant from each.

g

In space, the points that are equidistant from two parallel planes.

A plane midway between the two parallel planes,
parallel to and equidistant from each.
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