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1 Prove theorems about line segments by using properties of segment congruence 3tod Ta4
13 Classify lines as parallel, perpendicular, or neither by comparing the equations of the finas 10to 15 m
2 Prove theorems about angles by using the Angle Addition Postulate. 1to5 753
14 Find the distance between parallel lines by using perpendicular distance. 9t0 17 T80
3 Identify special angle pairs, parallel and skew lines, and transwersals. 1to? 761
15 Determine the translation vector 1to13 B05, BO&
4 Apply angle relationship theorems to identify parallel lines and find missing values. ito 6 779 1€ Use the Third Angles Theorem and the properties of triangle congruence to solve problems and to prove Sto13 251 ge2
relationships in geometric figures. '
5 Use symmetry to describe the reflections that carry a figure onto itself. 1to6 a9 17 | Use the 555 congs criterion for triangles to solve problems and prove relationships in geometric figures. ito6 859
18 |Use the ASA riterion for triangles to solve probl d [ationships in geometri ] 1Bto 21 870
[ Use rotational symmetry to describe the rotations that carry a figure onto itself. 11to 14 830 . B i i L M aitr - i el e =
19 Solve pi involving isoscele: 5to 15 B79, BBO
7 Prove the Triangle Angle-Sum Theorem and apply the theorem to solve problems 1to 4 843
0 Solve problems involving equilateral triangles 5to 15 B79, BRO
B Use the SAS congruence criterion for triangles to solve problems and prove relationships in geometric figures. 11to 15 860
1 Find values by applying theorems about parallel lines and transversals 29to 37 762
9 Use the right triangle congruence theorems to prove relationships in geometric figures adto9 873
22 WUse rigid motions to reflect figures on the coordinate plane and describe the effects of the reflections 1tob 201
10 Use the AAS congruence criterion for triangles to prove relationships in geometric figures 12to 15 869
23 Prove the Exterior Angle Theorem and apply the theorem to solve problems S5tod 843
i1 Prove theorems about angles by using properties and theorems of angle congruence. 1ito 18 754
les by & Prope " 24 A learning cutcome from the SoW Undisclosed Undisclosed
iz Classify lines as parallel, perpendicular, or neither by comparing the slopes of the lines. itod T 2 Alesrning outcome from the SoW Uedischased vindisclosed




Prove theorems about line segments by using properties of segment congruence

Ito8

Tadq

Example 2

3.1f VZ = VY and WY = XZ,

then VW = VX.
Y
w
74
X

PROOF Write a two-column proof to prove each geometric relationship.

4. If E is the midpoint of D F and
CD = FG, then CE = EG.

C. D E _F G




I 1 Prove theorems about line segments by using properties of segment congruence Itocd

5. FAMILY Maria is 11 inches shorter than her sister Clara. Luna is 11 inches shorter than
her brother Chad. If Maria is shorter than Luna, how do the heights of Clara and Chad
compare? What else can be concluded if Maria and Luna are the same height?




I 1 Prove theorems about line segments by using properties of segment congruence

Ito8

Tadq

6. LUMBER Byron works in a lumberyard. His boss just cut a dozen planks and asked
Byron to double check that they are all the same length. The planks were
numbered 1 through 12. Byron took out plank number 1 and checked that the other
planks are all the same length as plank 1. He concluded that they must all be the
same length. Explain how you know that plank 7 and plank 10 are the same length
even though they were never directly compared to each other.




1 Prove theorems about line segments by using properties of segment congruence

Ito8

Tadq

7. NEIGHBORHOOQDS Karla, Lola, and Mandy live in three houses that are on the same
line. Lola lives between Karla and Mandy. Karla and Mandy live a mile apart. Is it
possible for Lola’s house to be a mile from both Karla’s and Mandy’'s houses?




I 1 Prove theorems about line segments by using properties of segment congruence Itocd

8. PROOF Five lights, 4, B, C, D, and E, are aligned in a row. The middle light is
the midpoint of the segment between the second and fourth lights and also the
midpoint of the segment between the first and last lights.

a. Draw a figure to illustrate the situation.

b. Complete this proof.
Given: C is the midpoint of BD and AE.
Prove: AB = DE

Statement Reason
1. C is the midpoint of B D and AE. 1. Given
2.BC=CDand 2.
3.AC=AB+ BC, CE=CD+ DE 3.
4 AC—BC=ARB 4,
5. : 5. Substitution Property
6. CE— CD=DE 6.
7T.AB=CE—-CD 7. Symmetric Property of Equality



1 Prove theorems about line segments by using properties of segment congruence

ItoB Tadq

Example 3 SO'UtiOI‘I

5. FAMIL ¥ Maria is 11 inches shorter than her sister Clara. Luna is 11 inches shorter than
her brother Chad. If Maria is shorter than Luna, how do the heights of Clara and Chad
compare? What else can be concluded if Maria and Luna are the same heigHifara is shorter than Chad
when Maria is shorter than Luna; Clara and Chad are the same height when Maria is the same height as Luna.

6. LUMBER Byron works in a lumberyard. His boss just cut a dozen planks and asked
Byron to double check that they are all the same length. The planks were
numbered 1through 12. Byron took out plank number 1 and checked that the other
planks are all the same length as plank 1. He concluded that they must all be the
same length. Explain how you know that plank 7 and plank 10 are the same length
even though they were never directly compared to each other. Plank 7 is the same length as plank 1, and
plank 1is the same length as plank 10. By the Transitive Property, plank 7 must be the same length as plank 10.
7. NEIGHBORHOODS Karla, Lola, and Mandy live in three houses that are on the same
line. Lola lives between Karla and Mandy. Karla and Mandy live a mile apart. Is it
possible for Lola's house to be a mile from both Karla's and Mandy's houses? No, it's not possible.
Lola's house must be less than a mile from each house because she lives between them.
Mixed Exercises
B. PROOF Five lights, A, B, C, D, and E, are aligned in a row. The middie light is
the midpoint of the segment between the second and fourth lights and also the
midpoint of the segment between the first and last lights.

a. Draw a figure to illustrate the situation.  See margin.
b. Complete this proof.

Given: C is the midpoint of BD and AE.

Prove: AB = DE

Statement Reason
1. Cis the midpoint of B D and AE, 1. Given
2.BC = CDand ? AC=CE |2 ? Def. of mdpt.
3.AC=AB+BC,CE=CD+DE 3. ? Seq. Add. Post.
4.AC—- BC=AB 4, ? Subtr. Prop.
5. 2 CE—-CD=AB B. Substitution Property
6.CE— CD = DE 6. ? Subtr. Prop.
7.AB=CE—-CD 7. Symmetric Property of Equality
8. ? AB = DE 8. ? Trans. Prop.

744 Module 12 « Logical Arguments and Line Relationships

solution method

Example 2 Prove Segment Congruence

Write the comect statement and reasons to complete the
two-column proof.

Given: R is the midpoint of 05, Vv
I Is the midpeint of VS, T
OrR = VT
Prove: RS =T5 3
R
(¥
Proof:
Statements Reasons
1. Ris the midpoint of @5 . 1. Given
T is the midpoint of V5.
ZOR=RS:VT=T5 2 Midpoint Thiearem
3. OR=VT 3. Given
4 QR =TS 4. Transitive Praperty of Congruence
5. RS =0R 5. Symmetric Property of Congruence
6 RS=TS 6. Transitive Property of Congruence




F Prove theorems about angles by using the Angle Addition Postulate. ito5 753
Find the measure of each angle.
A £ A E A E
D D D
2 2 . > 2 >
B visa B C B C

1. Find mZABC if m£ABD = 70° and mZDBC = 43", 2.If m/ZEBC = 55" and mZEBD = 20", find m£2.

3. Find m£ABD if m£ABC = 110° and m£2 = 36°




F Prove theorems about angles by using the Angle Addition Postulate.

ito 5

753

4. FLAGS The Alabama state flag is white and has two
diagonal red stripes. If the mZ1 = 112°, what is mZ£2?

5. CONSTRUCTION Aaron has installed a new window
above the entrance of an office building. If m£2 = 44°,
what is mZ1?




F Prove theorems about angles by using the Angle Addition Postulate. itos 753

solution method

Learn Angle Addition

A protractor is used o measure angles. The Protractor Postulate

Nustrates the relationship betwean angle measures and real numbears.

You will use these thedrams and postulates 1o find angle maasures.

Postulate 12.10: Protractor Postulate
The measure of any angle has a measure that is between O and 180,

Postulste 12.11: Angle Additon Posiulate
i} is in the interior of LABC I and only if mAAB0 + mADBC = mAABC.

Theorem 12_3: Supplement Theoram

¥ two anoles form a inear pair, then they are supplemeantary angles,

Theorem 12.4: Compiement Thaorem

i the noncommaon sides of two adjacent angles form a right angie. then
the angles are complementany angies.,

You will prove Theorems 123 and 12.4 in Exsrcises #5920

Example 1 Angle Addition Postuiate

What is m23 f mS1 = 23" and
mLABC = 13177 A

Choose from the reasons provided to justify
each step. g C

MLl 4+ mE2 F AT = mEAaT Angle Additian Postubale

3+ 590 +me2 =13 Substitution Property
M3+ mL3I =131 Substitulion Prapearty
3"+ mA3 — 13 =131 — N2 Subtraction Property

me3 =18 Substitulion Praperty

Solution

Examgie 1 » "
Find the measure of each angle. “n fj

1 Fnd mZABC f mZABD = 70" and mZDBC = 43°. 113"
2 ¥ miECC = 55" and mZEBD = 20°, find mZ2. 35°
3 Find mZABD i mZABC =0 and m£2 = 36

Exampie 2

4. FLAGS The Alabama state flag s whate and has two
diagonal red stripes. If the mZ1 = 1N2°, what s m£2? §8°

8. CONSTRUCTION Aaron has installed a new window
above the entrance of an office buikding. f m£2 = 44°,
what s mL1? g6°




3 Identify special angle pairs, parallel and skew lines, and transwversals. 1to? Te1
Identify each of the following using the figure shown. Assume lines and
planes that appear to be parallel or perpendicular are parallel or
perpendicular, respectively. A B
1. three segments parallel to AE 2. a segment skew to AB DC
P B

3. a pair of parallel planes 4. a segment parallel to AD

5. three segments parallel to HG 6. five segments skew to BC

7. How could you characterize the relationship between faces ABCD
and DCGH? Explain.

HG




3 Identify special angle pairs, parallel and skew lines, and transwversals. ito?

Tel

solution method

Learn Parallel Lines and Transversals
If two lines do not intersect, then they are either parallel or skew.

Parallel and Skew
Parallel Lines

Parallel lines are coplanar lines that do not
intersect.

Exampleﬁ(‘ I M
Skew Lines

Skew lines are lines that do not intersect and

are not coplanar.

Example Lines £ and m are skew.

Parallel Planes / A/

Paraliel planes are planes that do not

intersect. I y

Example Planes A and B are parallel.

If segments or rays are contained within lines that are parallel or

skew, then the segments or rays are parallel or skew.

Identify each of the following using the figure shown. Assume lines and
planes that appear to be parallel or perpendicular are parallel or
perpendicular, respectively.

1. three segments parallel to zg 2. a segment skew to AB

BF, CG, and DH Sample answer: EH

3. a pair of parallel planes 4, a segment parallel to AD
ABCD and EFGH or ABFE and CDHG EH

5. three segments parallel to HG 6. five segments skew to BC
EF, AB ,and DC AE, EH, HG ,EF, and DH

7. How could you characterize the relationship between faces ABCD
and DCGH? Explain. Sample answer: ABCD and DCGH could be

characterized as perpendiculars, because DCGH contains segment CG,
which is perpendicular to ABCD.

Solution



4 Apply angle relationship theorems to identify parallel lines and find missing values. itob

m

Use the given information to determine which lines, if any, are
parallel. State the postulate or theorem that justifies your answer.

1./3= /7 2. /9 = /1
a b
- 1£ 3[ o 4
8 6
3..2= /16 4. m/5 + mZ12 = 180° 310 1142

Given the following information, determine which lines, if any, are
parallel. State the theorem that justifies your answer.

5. Z1= £6 6. mL7 + ms6 =180°




4 Apply angle relationship theorems to identify parallel lines and find missing values. ito 6 779

solution method

Learn |dentifying Parallel Lines

Corresponding angles are congruent when the lines cut by the
transversal are parallel, The converse of this relaionship i also true.

Theorem 12.1% Converse of Correspanding Angles Theorem

i two lines are cut by a franswersal so that corresponding angles are
congruent, then the lines are paraflal

Fostuiate 12.13: Parallel Postulate

If gtven a fine and a point not on tha line, then there exsts axactly ona
line through the paint hat is parallel to the gven fine,

Parallel lines that are cut by a transversal create several pairs of
congruent angles. These special angle pairs can be used ta prove that
A palr of lines is parallel.

Theorem 12,20 Aternate Exterior Angies Converse

If two lines in 8 plane are cut by a transwersal if L1 = L5, then

so that a pair of alternate exterior angles is a [| b

congruant, then the lines are paraflel,

Theorem 12 2% Consecutive nieror Angles Converss

if two lines in a plane are Cul by a transversal HmiT + mL6 = 1807,
&0 that a pair of consecutive interior angles is then g || &.
supplemantary, than the lines are parallel,

Theorem 12 22: Altemate Interics Angles Converse

i twwo fines in a plane are cut by a tr@answversal IF L7 = £3 then
so that a pair of altermate inferior angles is a || L
congruent, then the lines are parallel.

Theorem 1223 Perpendicular Transwersal Converse

I twwo lines in a plane are perpandicular to the same fing, then the
lines are parallel.

Solution

Example 1
Use the given information to determine which lines, if any, are a b
parallel. State the postulate or theorem that justifies your answer. 4 4
1 9= 7 2 /9= M 3 ’7‘234 |y
a || b; Alternate Interior u |l b Converse of 176 'S
Angles Converse ¢ orresponding Angles Thm. / .
3.2, 16 & wou+ m12=180° 210 1 u/3
¢ || m; Alternate Exterior ¢, m; Consecutive Interior. 16151413 ot
Angles Converse Angles Converse ’ ¢
Given the following information, determine which lines, if any, are 4 .
parallel. State the theorem that justifies your answer. { 4 2
5./1=/g &.m 7 +ms6 . 180° o --3',;'
g1 h; Converse of p || g; Consecutive e ] ?
¢orresponding Angles Thm. Interior Angles Converse .6 =3 J! wh
pe
, —
’ ’
Fyamnle ~ P o




LUse symmetry to describe the reflections that carry a figure onto itself.

ito 6

829

Determine whether each figure has a line of symmetry. If so, draw the lines of

symmetry and state how many lines of symmetry it has.

1.

="

2.

&

b




& LUse symmetry to describe the reflections that carry a figure onto itself. itob 829

solution method

Learn Line Symmetry

A figure has symmetry if there exists a rigid motion—rellection,

translation, rotation, or glide reflection—that maps the figure onto itselfl
Figures that have symmetry are self-congruent. One type of symmetry

s line symmetry.

A figure in the plane has line
symmetry (or reflectional
symmetny) If each half of the figure
matches the other side exactly.
When a iigure has line symmetry,
the figure can be mapped onto
itself by a reflection in a line,
called the line of symmetry

(or axis of spmmelry).

.-'

.
a* F

.qr—q;'r——wj—— ==»ine of symmetry

Solution

Determine whether each figure has a line of symmetry. If so, draw the lines of
symmetry and state how many lines of symmetry it has. 1-2, 5-6. See margin for

% yes;3 2. yes; 2
3 no 4 NO

5. yes; 5 & yes; 8




b Use rotational symmetry to describe the rotations that carry a figure onto itself.

11 to 14

B30

Determine whether each figure has rotational symmetry. If so, locate the center of
symmetry, and state the order and magnitude of symmetry.

n 12.
13.

14.




b Use rotational symmetry to describe the rotations that carry a figure onto itself. 11 to 14 830

solution method

-
Learn Rotational Symmetry SO'Ut'On

A figure In the plane has rotational symmetry (or radial symmetry) if
the figure can be mapped onto itsall by being rotated less than 360°
about the center of the figure so the image and the preimage are
indistinguishable. The point in which a figure can be rotated onto itself
is called the center of symmetry (or point of symmetry).

Determine whether each figure has rotational symmetry. If so, locate the center of
symmetry, and state the order and magnitude of symmetry.

", .3 . yes; 8;45
This figure has rotational symmetry because a A foyesi3 120 2.y

rotation of 90°, 180°, or 270" maps the figure onto o\ ~\ - ATl e
itsell. & N Poga R | E

The number of imes that a figure maps onto itsell : &% : , "
as it rotates from 0° to 360" is called the order of Ny ~ /v S 2 P ind

symmetry. The magnitude of symmetry (or ongle
of rofotion) is the smallest angle through which a figure can be rotated

5o it maps onto itsell. The order and magnitude of a rotation are
related by the following equation.

magnitude = 360" = order
This figure has order 4 and magnitude 90°. n) ) A

G ke D

5 and Symmetry




7 Prove the Triangle Angle-5um Theorem and apply the theorem to solve problems itod

Find the measure of each numbered angle.

1 R
2
lﬁh
-

o W

3 R S
80° :/ 4. /"{f@?\‘-
35° 36°




7 Prove the Triangle Angle-5um Theorem and apply the theorem to solve problems itod 843
solution method
Learn Interior Angles of Triangles
An interior angle of a triangle is the angle a1 a veriax of a triangie.
Because a triangle has three vertices, it also has three interior angies.
The Triangle Angle-5Sum Theorem describes the relationships among
the Interof angle measures of any thangle.
Theorem 14.1: Triangle Angle-5um Theosem
The sum of the measures of the internor anglas of a triangke 1= 180",
Solution
Find the measure of each numbered angle.
1 R mil = 30°, m£2 = @ 5, N mZ1 = 56°, m£2 =
,(x 66° . 3\ mi3 =¥
,'1 2 -~ . 4‘](’.2 509'
&0° 58 QO =S Y
s'60 -300 - - -
T W S P o)
S S ms1 = 109°, mi2 = 29, FHE ey MO = mi2 =
Bo N2\ ms3 = T X ”
I' ’/'1 .3\ ‘ \
y 35 36" Ny




8 Use the 5A5 congruence criterion for triangles to solve problems and prove relationships in geometric figures. i1to 15

PROOF Write the specified type of proof.
12. two-column proof

11. two-column proof

Given: NP = PM, NP | PL Given: AB = CD,AB || CD
Prove: ANPL = AMPL Prove: AACD = ADBA
N
P / L
M
C o D

14. flow proof

13. paragraph proof Given: PR =DE PT =DF, /R = /E, /T = /F

Given: V is the midpoint of WX and YZ. Prove: APRT = ADEF

Prove: AXVZ = AWVY

R E
Y X
P D
Vv
T F




8 Use the 5A5 congruence criterion for triangles to solve problems and prove relationships in geometric figures.

11 to 15

15. GAMING Devontae is bullding a house in a simulation
video game. He wants the roof of the house and
the main support beam to create congruent
triangles. If BD L AC and BD bisects AC write
a two-column proof to prove AABD = ACBD.




8 Use the 5A5 congruence criterion for triangles to solve problems and prove relationships in geometric figures.

11 to 15

Example 3
PROOF Write the specified type of proof.

11. two-column proof 12. two-column proof
Given: NP = PM, NP | PL Given: AB = CD,AB || CD
Prove: ANPL = AMi:JL - Prove: AACD = ADBA
roof:
Yo Proof:
N Statements (Reasons) A ik B

Statements (Reasons)

1.NP=PM, NP L PL (Given) 1.AB=CD, B || O

P L 2NP =M (Def. of (Given)
CampiLienNg) 2. ZBAD = LCDA
3. ZMPL and ZNPL are rt. & - D (Alternate Interior
M angles. (L lines form rt. Angles Thm.)
angles.) . 3. AD = AD (Reflexive
4. ZMPL = ZNPL (All right Property)
angles are congruent.) 4. AB = TD (Def. of
5. PL=PL (Reil_exwe congruent segments)
Property of =) 5. AACD = ADBA (SAS)
6. ANPL = AMPL (SAS)
13. paragraph proof 14. flow proof
Given: V is the midpoint of WX and YZ. Given: PR = DE PT = DF, ZR = LE, LT = LF
Prove: AXVZ = AWVY Prove: APRT = ADEF
; > v < \ P< ; D‘
w z Nr (
See Mod. 14 Answer Appendix. See Mod. 14 Answer Appendix.
15. GAMING Devontae is building a house in a simulation B
video game. He wants the roof of the house and
the main support beam to create congruent A
triangles. If BD L AC and BD bisects AC write
a two-column proof to prove AABD = ACBD. N — —— -
Proof:

Statements (Reasons)
1. BD 1 AC BD bisects AC .(Given)
2. /BDA and ZBDC are rt. angles.
(L lines form rt. angles.)
3. £BDA = £BDC (All right angles are congruent.)
4. AD = DC (Def. of segment bisector)
5.BD = BD (Reflexive Property of =)
6. AABD = ACBD (SAS)

Solution



Use the right triangle congruence theorems to prove relationships in geometric figures dto9 ar3

Determine whether each pair of triangles is congruent. If yes, include the theorem
that applies.

4. W




9 Use the right triangle congruence theorems to prove relationships in geometric figures dto9 ar3

solution method

Learn Right Triangle Congruence

Theorem 14.6: Leg-Leg (LL) Congruence

Words If the legs of one right triangle are congruent to the
corresponding legs of another right triangle, then the
triangles are congruent

Example Given right AABC and C

o F
right ADEF, AB = DE

and CB = FE So,

AABC = ADEF

oeil. A B D

Theorem 14.7: Hypotenuse-Angle (HA) Congruence

Words  If the hypotenuse and an D
acute angle of one right
triangle are congruent to the
hypotenuse and the
corresponding acute angle of
another right triangle, then
the triangles are congruent. A

—
Example Given right AABC and right
ADEF, AC = DF and
ZC = LF. So,
C

AABC = ADEF by HA. B

E

Theorem 14.8: Leg-Angle (LA) Congruence

If one leg and an acute angle of one right triangle are congruent to the
corresponding leg and acute angle of another right triangle, then the
triangles are congruent.

Theorem 14.9: Hypotenuse-Leg (HL) Congruence

If the hypotenuse and a leg of one right triangle are congruent to the
hypotenuse and the corresponding leg of another right triangle, then
the triangles are congruent.

Solution

Determine whether each pair of triangles is congruent. If yes, include the theorem
that applies.

4. W X 5. ] 6.

1l
1 " X L

V4 -l Yy
Yes: HL Yes; LA Yes; LL

7. E 8. R u 9.
| ﬁ Zj

A A C F B DO S T v o e '

No; not enough information Yes; HA i T0k BN Siermetion



i) Use the AAS congruence criterion for triangles to prove relationships in geometric figures 12 to 15

869

Write the specified type of proof.

12. flow proof
Given: JK = MK, ZN = /L
Prove: AJKN = AMKL
J

13. paragraph proof

Given: DE | FG, ZE= £G
Prove: ADFG = AFDE

D

>

14. two-column proof
Given: V is the midpoint of YW : UY || XW,
Prove: AUVY = AXVW

U

15. two-column proof
Given: MS = RO,
Ms || RO,
Prove: AMSP = ARQP




i) Use the AAS congruence criterion for triangles to prove relationships in geometric figures

12 to 15

solution method

Example 3 Use AAS to Prove Triangles Congruent

Choose the correct statements and reasons R S
to complete the flow proof.
Given: RO = 5T and RO || ST 1 \Y |
f ¥
Prove: ARUQ = ATUS
WIS @ewgss © 7
Given Alternate Interior
Angles Theorem
Given
AAS
Vertical Angles
Thearem

Example 3
Write the specified type of proof.

12. flow proof 13.

Given: S o MK, ZN = ZL
Prove: AJKN = AMKL

Proof:
——— — J
IN= L K=MK LIKN = £ZMKL
Given \Gven 1 /Vedical L8 are =,
LDIKN = AMKL
AAS
14. two-column proof 15.

Given: V is the midpoint of YW; UY || XW,
Prove: AUVY = AXVW

u
I\ V’/'\ W
A ssdl ’
Proof: X

Statements (Reasons)

1. Vis the midpoint of YW, and UY || XW . (Given)
2. YV = VW (Midpoint Theorem)

3. ZVWX = ZVYU (Alternate Interior Angles Thm.)
4. ZVUY = LVXW (Alternate Interior Angles Thm.)
5. AUVY = AXVIW (AAS)

Solution

paragraph proof
Given: DE || FG, LE= £G
Prove: ADFG = AFDE

D >~ v\E
Ll X
o e

Proof:

It is given that ZE = £G and DE || FG.
By the Alternate Interior Angles Theorem,
ZDFG = ZFDE. DF = DF by the Reflexive
Property of Congruence. Therefore,
ADFG = AFDE by AAS.
two-coh.n_n—m priof Mo - / s
Given: MS = RO,
MS || RG.
Prove: AMSP = AROP /
Proof: QYR

Statements (Reasons)

1. MS = RO, MS || RO (Given)

2. ZSPM = ZOPR (Vertical Angles Thm.)

3. £LSMP = ZORP (Alternate Interior Angles Thm.)
4. AMSP = ARQP (AAS)




11 Prove theorems about angles by using properties and theorems of angle congruence.

1ito 18

Thd

1. Find mZABC and m£CBD if m£ZABD = 120°. 12. Find mZJKL and mZLKM if mZJKM = 140°.

k (2x — 10)°




11 Prove theorems about angles by using properties and theorems of angle congruence.

1ito 18

Thd

Find the measure of each numbered angle and name the theorems that you used to justify
your work.

13.m£6 = (2x — 21

m4£7 = (3x — 34)°
M. miS=msL6

" A6

15. £2 and 43 are complementary.
A= L4andmL2 = 28°.




11

Prove theorems about angles by using properties and theorems of angle congruence.

1ito 18

Thd

16. 72 and £4and £4and 25 ¢

are supplementary.

m£d4 = 1057

7. ms9 =(3x +12)°
mA0 = (x — 247

18. m£3 = (2 + 23F°
mZ4 = (5x — N2y




11 Prove theorems about angles by using properties and theorems of angle congruence.

1ito 18

Thd

solution method

Learn Congruent Angles

The properties of algebra that apply to the congruence of segments
and the equality of their measures also hold true for the congruence
of angles and the equality of their measures.

Theorem 12.5: Properties of Angle Congruence

Reflexive Property of Congruence
4‘ 2

VAL P4
Symmetric Property of Congruence

if £1= £2,then £2 = /1. 3
Transitive Property of Congruence

1= £2 and £2 = £3,then £1 = £3.
Proof: Symmetric Property of Congruence
Given: £J = ZK
Prove: ZK = /£J
Paragraph Proof:
We are given that £J = ZK. By the definition of congruent
angles, mZJ = mZK. Using the Symmetric Property of Equality,
miK =m4sl). Thus, ZK = £ by the definition of congruent angles.
Theorems

Theorem 12.6: Congruent

Supplements Theorem

Angles supplementary to the same

angle or to congruent angles are 1
congruent.

Abbreviation £s suppl. to same £ or

= Zsare &.

fmLl + m£2 = 180" and m£2
+ m£ 3 =180, then £1= £3.

Z.
fmZ4 + m4ZS = 90" and mZ5
+ mZ6 = 90°, then Z4 = Z6.

Theorem 12.7: Congruent
Complements Theorem

Angles complementary to the same
angle or to congruent angles are
congruent.

Abbreviation Zs compl. to same £ or
= Zsare =,

Theorem 12.8: Vertical Angles
Theorem

If two angles are vertical angles, then
they are congruent.

1= L3and L2 = L4

Solution

M. Find m£ABC and mZ£CBD if mZABD = 120°. 12. Find m£JKL and mZLKM if m£JKM = 140°".

.
3684 w, /D 100 40° ¥y =
J
o ‘ ’
B — 5)/ - M
. 2C 5/ - __V_’ 2x— 10"
A e J K
Find the measure of each numbered angle and name the theorems that you used to justify
your work.
13. mi6 = (2x — 21f 8. mLS=mL6 15. £2 and £3 are complementary.
ms7 = (3x — 34f - — g 1= Z4andmL2 = 28°.
- L J 5 “
\\‘ S / o
\\‘ 6 . \. \\ /
7 . Sk W
8 mi5 = mi6 = 45 o
y (= Supp. Thm.) ‘——i‘q—’
: N
» - -
mi6 = mi8 = 713, mL1 = 0T
(== Supp. Thm. and Vert. Zs Thm.) ’
m£3 = 62°, mL1 = ml4 =

16. £2 and Z4 and Z4 and £5
are supplementary.

ms4 = 105°.
L L
\ J
\ f
& 2345 |
msL2 = 715, m£3 =

= 75° (= Supp. Thm.)

17.m£L9 = (3x + 12
mil0 = {x — 24f
L

-

105°, m£5 m49 = 156°, mZ10

(% Supp. Thm.)

\
—_ 3
T
\
.

24

(= Comp. and Supp. Thm.)

18. m4L3 = (2x + 23)°

mZ4 = (5x — M2
.-
\-)3\/‘ e -
o"’—/‘4 ~ "
-
mi3 = mf4 = N3’
(Vert. Zs Thm.)

45°
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Classify lines as parallel, perpendicular, or neither by comparing the slopes of the lines.

1to9

m

Determine whether AB and CD are parallel, perpendicular, or neither. Graph each
line to verify your answer.

1. A{1, 5), Bi4, 4), C(9, —10), D{—6, —5) 2. A(—8B, —9), B(8,19), C[0, —4), D(2, 0)

4. A(8, —2), Bl4, —1), C(3, 1), D(—2, —9) 5. A(B, 4), B(4, 3). C(4, —9), D{2, —1)

3. A4, 2), B(—3, 1), Cl6, O), D{—10, 8)

6. A{4, —2), B{—2, —8), C{4, &), 48, 5)




12

Classify lines as parallel, perpendicular, or neither by comparing the slopes of the lines.

1to9

m

Determine whether each pair of lines is parallel, perpendicular, or neither.

®
f\




i2 Classify lines as parallel, perpendicular, or neither by comparing the slopes of the lines. itod mi

solution method
Solution

Postulate 12.12: Slope Criterda for Parallel and Perpendicular Lines

EIHFE'_'E Df Panatel UFEE _ _ ] Determine whether AB and CD are parallel, perpendicular, or neither. Graph each
Two distinct nonvertical fines have the same slope if and only if they are line to verify your answer. See margin for graphs.

parallel, All vertical lines are parallel. 1. AQL.5), B4, 4), C{9. ~10), D(~6. —5) 2. A6, ~9), B8, 19), C(0. ~4), D(2. 0)

s llel parallel
Slopes of Perpendicular Lines g
Two normvertical lines are perpendicular if and only if the product of their % A,,ﬁ;,fg;a""" h. €16, 0). D{=10, B} & A8. vzg'e?‘(,:'n;-,l)bg?' 0.0=2.~9
slopes is —1, Vertical and harizontal lines are paerpendicular. 5. A(S, 4), Bi4, 3), C{4, —9). D2, 1) 6. A(4, —2), B{—2, —8). Cl4. 6). D(8, 5)
perpendicular neither
Example 2
Determine whether each pair of lines is parallel, perpendicular, or neither.
Al RS 8 [ 1.8 e N1

perpendicular

parallel



i3 Classify lines as parallel, perpendicular, or neither by comparing the equations of the lines 10 to 15 T

Determine whether each pair of lines is parallel, perpendicular, or neither.

_ Sl g | _
10.y=2x+ 4,y =2x-10 Ny=—Sx—=12,y=3=2x+2) 12_}.._4:3[34.5},1},.‘3:_gl[,,;”}*

_i L 1
B.y-3=6k+2y+3=- Ix-4 14.x=—2,y=10 15.y=5,y=—3



i3 Classify lines as parallel, perpendicular, or neither by comparing the equations of the lines 10 to 15 i

solution method

Example 3 Determine Line Relationships When Given
Equations
Determine whether each pair of lines is parallel, perpendicular,

ar neither.

ay=3x—2Zy—0=—1x—2

slope-ntercept form paint-stope form
y=3 - % - 0=lx-2
L—_ 5-.|3p{:-..._—_+

The twa lines do not have the sams slope, so the lines are not
parallet. To determine whether the lines are perpendicular,
find the product of the slopas

3[_ —%] =—1 Product of slopes
Because the product of their slopes is —1, the two lines are
perpendicular.

b.y=3x=1
¥=3 x=1
horizontal line vertical line
slope of O undefined slope
Vertical and horizontal lines are always perpendicular,
cy—58= —%Lx+2};y=—%x+2
point-stope form slope-intercapt fomm

y— 5 =@k+2 y=3r+2
+—sio|:m—+

Because the slopes of both lines are — —:ﬂ'u:‘- lings are parallel
dy=2x+3yp—1= 1 +3
slope-intercept form point-siope form
y=+3y—1kk+2

1—slopc-—+

The two lines do not have the same slope, so the lines are not
parallel. To determine whelher the lines are perpendicdlar, find the
product of the slopes.
2{5‘) =1 Product of slopes

Because the product of the slopes is not —1, the twa lines are
nat perpendicular. S, the two lines are neither paraliel nor
perpendicular,

ex=—Zx=4
Both lines are vertical with undetfined slope, Vertical lines are
always parallel.

Solution

Example 3

Determine whether each pair of lines is paraliel, perpendicuwiar, or nefither.

0. y=2x%+4 y=2x—10 fy=-de-12,y-3=20x+2)
parallel perpendicular

y-4=3+Gy+3I=— P+ NBy-3I=6x+2y+3I=— Ix—4
petpandiculal nelther

Mx==2 =10 B.y=5y=-=-3
perpendicular parallal



I i4 Find the distance between parallel lines by using perpendicular distance. S+o 17

Find the distance between each pair of parallel lines with the given equations.

9.v=7 10.x = -6 MN.y=3x
y= -1 =5 y = 3x + 10
12. y = —5x 13.y=x+9 M. y=-2x+5

F=-‘5.E'+EE }.-':J.:+3 ]."'=--1.'-i'—5



Find the distance between parallel lines by using perpendicular distance.

9to 17

5.y = %+ 2 16. 3+ y =13
Gy — x = —Bod ¥+ IFr= —3x

7.y = —%x + 35
qy + 106 = —ox




i4 Find the distance between parallel lines by using perpendicular distance.

9to 17

solution method

Example 3 Distance Between Parallel Lines

Find the distance between the parallel lines r and f with equations
¥ =—3x — 5and y = —3x + 6, respectively.

You need to solve a system of equations to find the endpoints of a
segment perpendicular to lines rand 1. Lines r and 1 have slope —3.
Step 1 Write an equation of line 4.

The slope of g is the opposite reciprocal of =3, or 13 Use the
y-intercept of line r, (0, —5), as a point through which line g will pass.

=y} = mifx — x)) Paoint-slope form
= (—5]= 3¢ — O) %=0,yF—5andm= 3
¥= %x —5 Solve

Step 2 Solve the system of equations.

Determine the point of intersection of lines rand 4.

y==3x+6 q:y=%x—5
-3x+ 6= alx -5 Substitute
GB+5= %Jf + 3x Group like terms
%: X Solve,

Solve for ¥y when x = 3—‘3

¥= %G—S) =5 Substitute ;.;. foru in the equation for g.
¥= “% Simplify.

The point of intersection is {%.— %} or (3.3, —3.9),

Step 3 Calculate the distance between lines rand 1.

Use the Distance Formula to determine the distance between (0, —5)
and (3.3, =3.9),

d= -‘ft.x_.—- )+ b5 52 Distance Formula
=fB3-0P +[-29 - (-5 x~33. x5 0,y5 3% andy =5
=35 Use & calculator.

The distance between the lines is about 3.5 units,

Solution

Find the distance between each pair of parallel lines with the given equations.

Exampie 3
9.y=7

y=-1

B units
2. y = —hx

¥=—5x+ 26

v 26 or about 5.10 units

15. v = ij+ 2
4y — x = —60
4 V17 or about 16.49 units

M0x=—-56
¥x=5
11 umits

BP.y=x+19
y=x+3

3v2 or about 4.24 units

16. 3 + y=13
y+17=-3
2 110 or about 6.32 units

M. y=3x
y=3Ax+ 10
410 or about 3.16 units

Hy=—2x+5
y=—2x—F5
295 or about 4.47 units

7.y=—"x+35
4y 4+ 106 = —hx
v 14.76 or about 3.84 units




Determine the translation vector

1to13

805, 806

1. Determine whether a translation maps
AJKL onto AVK'L'. I so, find the
translation vector. If not, explain why.

Fiaitet
7ans e

s

2. Determine whether a translation maps
quadrilateral LMNP onto quadrilateral
LM'NP I so, find the translation vector.
If not, explain why.

y Pl
L
-
=
X
L'IN M
M’

3. WALLPAPER A wallpaper design consists of repeated translations
of a single isosceles triangle. The pattern is shown overlaid on a
coordinate plane. The space above the triangle around the
coordinate (5, 1) should be filled with a missing triangle. What are
the coordinates of the vertices of the triangle that fill this space
consistently with the rest of the pattern?




i5 Determine the translation vector

1to13

805, 806

4. FURNITURE Alejandro plotted the location of a reclining y

is represented by the circle, and the chair is represented by
the square with solid sides. The image of the chair along a
translation is represented by the square with dashed sides.

chair and an end table on a coordinate plane. The end table | O

a. Describe this translation of the chair.

b. Draw the image of the end table under the same
translation that you described in part a.




15

Determine the translation vector

1to13

805, 806

Copy the graph. Draw and label the image of each

figure after the given translation.

5. 3 units to the left

4

6. translation vector {1, —2.5)

O

E{r

7. translation vectar (=5, —7)

¥

5

N

;

|




i5 Determine the translation vector

1to13

805, 806

Name the image of each point after the given translation vector.
8. A-3.1). (5. —1) 9. 04, —-2). (-2, -5) 10. A9, 1.5); (3. —-0.5)

11. The image of A(—3, —5) under a translation is A'(6, —1). Find the image of B(3, —2) under the
same translation.

12. CONSTRUCT ARGUMENTS Explain why AAB'C’ with vertices A(—1, —2), B0, 0), and C(—6, 0)
is not a translation image of AABC with vertices A(1, 2), 8(0, 0), and C(6, 0).

o
13. Determine whether AP'Q'R’ is a translation image of APQOR. Explain. PA R
P’A R




15

Determine the translation vector

1to13

805, 806

solution method

Learn Translations

You've learned that a ranslation 15 a
function in which all of the points of a
figure mowve the samea distance in the
same direction as described by a
translation vectos.

When a ranslation has been appliad
to a flgure:

1. The distance betwean aach 2. The segments thal connect
sach pair of carresponding
vertices are paralkzsl

pair of coresponding vertices
is the same.

Recall that a translation vector describes the magnitude and direction
of the translation. The magnitude of a vector is its length from the

initial paint ta the terminal paint.




15 Determine the translation wvector

1to13

805, 806

3. WALLPAPER A wallpaper design consists of repeated translations
of a single isosceles triangle. The pattern is shown overlaid on a
coordinate plane. The space above the triangle around the
coordinate (5, 1) should be filled with a missing triangle. What are
the coordinates of the vertices of the triangle that fill this space
consistently with the rest of the pattern? (4, 3), (5, 5), (6, 3)

4. FURNITURE Alejandro plotted the location of a reclining revrTore 11

chair and an end table on a coordinate plane. The end table | | 1 :: 4 : 11
is represented by the circle, and the chair is represented by || bbb bddd

the square with solid sides. The image of the chair along a ! § B on om o o ¢
translation is represented by the square withdashed sides. ' : : : : : : :
a. Describe this translation of the chair. Ll -:7;—:;-;-:-‘
WA — @ +5,y—1) H “RhIEES

b. Draw the image of the end table under the same - 1 :?‘ : |

translation that you described in part a. See margin. bt + :’;) 4
rt : . 4 ————
H N

- bodoo-adbd

Mixed Exercises
Copy the graph. Draw and label the image of each
figure after the given translation.

5. 3 units to the left 6. translation vector (1, —2.5) 7. translation vector (=5, —7)

T v .v--w- Yy w
Atl"‘ I»‘o os ‘.
R 00000‘ w
' &b S Gl | | B S A0n 4 B8 B o 4 Ll
-9 & | S . A0S 2 4 * -4 S0t
LR ho’o’o’oo.
X o x
" 99 ¢4 T T T T T T T
D e | | B g aa o S oun oa S 2
! 4
0.0.—4 PQSQ . » -
oo'lm-' tiﬁ ""
gty -l a4 _.._~-.

Name the image of each point after the given translation vector.
8.A~-3.1);(5.-1) F12,0) 9. Ol4, ~2); {(—2,-5) 02, —7) 10. A9,15); (3, -0.5) P{12,1)

11. The image of A(~3, —5) under a translation is A'(6, —1). Find the image of B(3. —~2) under the
same translation. 8112, 2)

12. CONSTRUCT ARGUMENTS Explain why AA'B'C’ with vertices A(—~1, ~2), B10, 0). and C(~6, 0)
is not a translation image of AABC with vertices A(1, 2), B(0, 0), and C(6, 0).
Sample answer: All the points are not all moved the same distance or in
the same direction.

13. Determine whether AP'Q'R’ is a translation image of APQR. Explain.
No; sample answer: The size has been changed.

4 p &
,,//\

Solution

IR'



Use the Third Angles Theorem and the properties of triangle congruence to solve problems and to prove
relationships in geometric figures.

Btol3

B51 , 852

Example 2
In the diagram, AABC & AFDE.

A F

6. Find the value of x.

7. Find the value of y.

In the diagram, polygon ABCD == polygon PORS. A a8 R 12
8. Find the value of x. [Zx + 4f \ YO" /
9. Find the value of y. D Gy — 3) cC O 10 . P
=
In the diagram, AABC = ADEF.,

10. Find the value of x.

11. Find the value of y.




Lise the Third Angles Theorem and the properties of triangle congruence to solve problems and to prove
16 relationships in geometric figures. i3 W, 552
A
Examph 3
12. DESIGN Camila is designing a new image for her cell phone case. If
mAABC = 35", mABAC = 29° and JACE = £DEB, what is mADER? c
E
i

13. CARPENTRY Mr. Lewis is building a rustic dining table. Instead of
having four legs, the table has a set of supports at each end. If
LZPRQ = LTVU and mZRPQ = 49°, what is mZTVU?




Use the Third Angles Theorem and the properties of triangle congruence to solve problems and to prove
relationships in geometric figures.

16 Btol3

B51 , 852

Example 2
In the diagram, AABC & AFDE.

6. Find the value of x. 36

7.Find the value of y. 48

In the diagram, polygon ABCD = polygon PQRS. A 8 R 12 s
8. Find the value of x. 48 / (2x + 4r \ YO" /
100°
9. Find the value of y. 5 D Gy —3) cC Q 10 P
E

In the diagram, AABC & ADEF.
10. Find the value of x. 27.8

1. Find the value of y. 35

Solution



Use the Third Angles Theorem and the properties of triangle congruence to solve problems and to prove

relationships in geometric figures.

Btol3

851,852

solution method

Example 2 Use Corresponding Parts of

Congruent Triangles

In the diagram, ARSV & ATVS. Find the values of x and .

CPCTC
Definition of congrusnce

Triangie Angle-Sum Thegrem

2y —1 [
E'-\\-’:J 2485 ¥
g v r
Part A Find the value of x.
LTE LR

msT = msR

=180 — 90" — 78°

=1

The value of x 1 12.

Part B Find the value of y.
RS =TV

RS =TV
2y —1=24
y=125

The value of yiz 12.5.

Saotve

EPCTC
Definition of congrusnce
Substitution

Solws,

Theorem 14.4: Properties of Triangle Congruence

Reflexive Property of Triangle Congruence

AABC = AABC

Symmetric Property of Triangle Congruence
If AABC = AEFG, then AEFG = AABC.
Transitive Property of Triangle Congruence
if AABC = AEFG and AEFG = AJKL, then AABC = AJKL,

€ Example 3 Use the Third Angles Theorem

ORIGAMI Aika is folding

origami dragons for
a party she is hosting.
If ZABD = ZCBD and

mZBAD = 58°, find mZCBD.

What Do You Know? How Do You Know it?
ZABD = ZCBD,

mZBAD = 58 Ghven

/BDC = ZBDA All it. Zs are =.

ZBAD = /BCD Third Angles B
Theorem

= 90"

mZCBD + mZBCD The acute Zsofart.

A are compl.

mZBCD = m£BAD

Def. of congruence

miBCD = 58°, Transitive Property

mZCBD + 58° = 90° Substitute
mZCBD = 32°. Solve

The measure of ZCBD is 32°.




i7 | Use the 555 congruence criterion for triangles to solve problems and prove relationships in geometric figures.

ltob 59

PROOF Write the specified type of proof.

1. two-column proof
Given: AB= XY, AC=XZ BC=YZ
Prove: AABC = AXYZ

43 Yk
A C Z X

4. flow proof
Given: S = T5 ,V is the midpoint of BT.
Prove: ARSY = ATSV

¢
v 5
T

2. flows prood
Given: RS = UT RT=US
Prowe: SRST = AUTS

[ U

1N/

5. paragraph prool
Glven: OR = SR, 51 =0T
Prove: L0ORT = ASRT

Q K

3. two-column proof
Given: AF = CB. D is the midpaint of AC .
Prove: AABD = ACED

D c

A

6. bwo-column proof
Given: AE = ED ,CA = CE, AC bisects BD
Prove: MABC = AEDC

2] o5 D




i7  JUse the 555 congruence criterion for triangles to solve problems and prove relationships in geometric figures. itob 559

Example 1 Use SSS to Prove Triangles Congruent
Write a flow proof to show that AQRT = ASRT.

Given: AQRS is isosceles with ¢
QR = SR .RT bisects QS Q T S
atpoint T.
Prove: AQRT = ASRT
Proof:
R
AORSisisosceles  Rfbisects G5 = solution method
with OR = SR. at point 7.
Given Given Reflexive Property
of Congruence
OT = ST
Definition of

segment bisector

\ » AQRT= ASRT "—J

SSS

snvasmlotn am TCuten Cunsaaln aallan

M renttia v s




18 |Use the ASA congruence criterion for triangles to solve problems and prove relationships in geometric figures.

18 to 21

18. USE ESTIMATION Delma came to a river during a hike, and she wanted to
estimate the distance across it She held her walking stickBlvertically on the
ground at the edge of the river and sighted along the top of the stick acrass
the rver ta the base of a tree T. Then she turned without changing the angle
of her head and sighted along the top of the stick 1o a rock R, located on her
side of the river

a. Explain why S4BT = AABR.

b. Delma finds that it takes 27 paces to walk from her current location to the rock.
She also knows that each of her paces is 14 inches long. Explain how she can
ws2 this information to estimate the distance across the river.




18 |Use the ASA congruence criterion for triangles to solve problems and prove relationships in geometric figures.

18 to 21

870

19. PROOF Write a paragraph proof.
Given: ZD = ZF

GE bisects ZDEF.
Prove: DG = FG

20. aMaAL ¥ZE Find a counterexample to show why 554 |Side-Side-Angle) cannat be
used 1o prove the congruance of two triangles.




18 |Use the ASA congruence criterion for triangles to solve problems and prove relationships in geometric figures.

18 to 21

870

21. FIND THE ERROR Tyrone says that it is not possible to show A
that AADE = AACB. Lorenzo disagrees, explaining that
because ZADE = ZACB, ZAED = ZABC, and ZA = ZA by E
the Reflexive Property, AADE = AACB. Who is correct? D
Explain your reasoning. c




18 Use the ASA congruence criterion for triangles to solve problems and prove relationships in geometric figures. 18 to 21 BTO

18. USE ESTIMATION Delma came to a river during a hike, and she wanted to
estimate the distance across it. She held her walking sticid8 vertically on the
ground at the edge of the river and sighted along the top of the stick across
the river to the base of a tree T, Then she turned without changing the angle

of her head and sighted along the top of the stick to a rock R, located on her
side of the river.

Solution

a. Explain why AABT = AABR. Because Delma did not change the angle of her head,
ZBAT = ZBAR. AB = AB by the Reflexive Property of =. Because the walking stick is vertical,

ZABT and ZABR are right angles, so ZABT = ZABR. Therefore, AABT = AABR by ASA.
b. Delma finds that it takes 27 paces to walk from her current location to the rock.

She also knows that each of her paces is 14 inches long. Explain how she can
use this information to estimate the distance across the river. B8R =27+14=378in. or
3151t AABT = AABR, soBT = BR, because they are corresponding parts of congruent
triangles. Therefore, the approximate distance across the river is 31.5 ft.
19. PROOF Write a paragraph proof. See margin.
Given: £D = £LF

GE bisects ZDEF.
Prove: DG = FG

& Higher-Order Thinking Skills

20. ANAL YZE Find a counterexample to show why SSA (Side-Side-Angle) cannot be
used to prove the congruence of two triangles. See margin.

21. FIND THE ERROR Tyrone says that it is not possible to show
that AADE = AACB. Lorenzo disagrees, explaining that
because LADE = LACB, ZAED = ZABC, and ZA & LA by
the Reflexive Property, AADE &= AACB. Who is correct?
Explain your reasoning.

Tyrone; Lorenzo showed that all three corresponding angles
were congruent, but AAA is not a proof of triangle congruence.
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Solve problems involving isosceles triangles

Sto 15

8§79, 880

E

Solve problems involving equilateral triangles

5to 15

879, B20

Exampie 2

5. Refer to the figure.

a. Find the measures of the sides of AABC. Show your wark.

b. Find m24_ Show your work.

6. Find SR, ST, RT, m£TRS, and mZRST. Round

to the nearest tenth, if necessary.

>

Bis

v

7. Find the measures of ZDEF and ZEFD.
Round to the nearest tenth. if necessary.

qY
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Solve problems involving isosceles triangles

Sto 15

E&75, BED

E

Solve problems involving equilateral triangles 5to 15

&79, BED

Exampies 3and 4

8. Hnd the value of X,
X

¢ + 8 /60"

dr— 4

1. Find m£Y and WY

F
L

7in

8. Find ms8 and AC.
B

B0~

12. Find the value of x.
L

10, Find the value of x,
D

13. Find the valpe of x.
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Solve problems involving isosceles triangles
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Find the value of each variable.

14. CHIPS Some lortilla chips G+ 3ymm
can be modeled by a R 1
triangle. g_
a. Sobve for x,

ﬁ 2Tmm
b. Solve for i

15. SIGNS Yield signs notify .
drivers to slow down and

allow oncoming vehicles
n to proceed first,
a. Solve for x. Ax+2 39

b. Solve for v.

My

e
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Example 3 Find Missing Measures in Equilateral
Triangles

Find mZJ. 5

Because JL = JK, JL = JK. By the Isosceles
Triangle Theorem, base angles L and K are

congruent, so mZL = mZK. 2ft 121
Use the Triangle Angle-Sum Theorem to write

and solve an equation to find mZJ. L K
m4)+ miK + mZL = 180° Triangle Angle-Sum Theorem

m4J) + 60° + 60° = 180° Isosceles Triangle Theorem
msJ = 60° Solve

Check P
Find m£R and PR. 5cm
miR = _2 >0
PR=_2 cm
5cm
R

@ Example 4 Find Missing Values

BILLIARDS Find the value of each variable.

Because AB = BT ,ZACB = ZBAC by the
Isosceles Triangle Theorem.

(6x + 6)° = 60° Isosceles Tiangle Theorem
x=9 Solve.
Because each angle of the triangle measures
60° by the Triangle Angle-Sum Theorem, the triangle is an equilateral
triangle by Corollary 5.3.
4y—2=2y+2 Corollary 14.3; definition of equilateral &
y=2 Solve.

solution method

TS BTy

6. Find SR, ST, RT, m£TRS, and mZRST. Round 7. Find the measures of ZDEF and ZEFD.

to the nearest tenth, if necessary. Round to the nearest tenth, if necessary.
SR = 7.2 units; ST = 7.2 units; RT = 8 units; mZDEF = 45° and mZEFD = 45°

mLTRS = 56% mZRST = 68° gy

et Siitcis

Examples 3and 4
8. Find the value of x. 12

9.Find m£Band AC. 60°;3m  10. Find the value of x. 10

X B D
3x+8
3m 3m
zZ n Y A C F E

4x —
M. Find m£Y and WY. 60% 7in. 12 Find the value of x. 20 13. Find the value of x. 10

% Y L A 8
7in. 7in. ax 40
605 K
\/
X 9
M
15. SIGNS Yield signs notify

Find the value of each variable.

14. CHIPS Some tortilla chips

(6x+3)mm
can be modeled by a drivers to slow down and
triangle. allow oncoming vehicles W
a.Solveforx. 4 27mm to proceed first.
a.Solveforx. 7 4x2 3x19

b. Solve fory. 28
b. Solve for y. 15

Solution
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Find wvalues by applying theorems about parallel lines and transwersals

29 to 37

a2

Exampie 5

Find the value of the variables in each figure. Explain your reasoning.

29.

(Sx)°
(3y — 1)° Y30

31. Find the value of the variables in the figure.

30.

(6y + 20¢

[Ax)”

/

=




Iu

Find wvalues by applying theorems about parallel lines and transwersals

29 to 37

a2

Mixed Exercises

/

In the figure, m4£3 = 75 and mZ£10 = 105", Find the measure of each angle.

32. L2

34. £7

36. £14

33. £5

35. £15

37. 49




Find wvalues by applying theorems about parallel lines and transwersals

29 to 37

a2

solution method

Find the value of the variables in cach figure. Explain your reasoning.
Example 5 Find Values of Variables I 29. . 0‘ 4 30. ‘ﬁ
Use the figure to find the value of the i .. p’ - e
indicated variable. Justify your reasoning. 73 s
By-T1 )‘;0- By + 20['; (7x)
a. Hms3 = (4x + T)" and m£6 = (Sx — 13}, find x. g *oe >
L= LB Alemate Interiar Angles Theorsm v .- .
- See margin. See margn. e
mLI=msB Lefimition of Congrueni arges 31. Fnd the value of the vanables inthe igwre. ¥y =12 y=31 ' '.a
"
dx +T=58x—13 Substihution . Sy + 37
x=20 Cimmpdify / (3x + 17]" =%
b. Find y it m£8 = 68" and m£3 = (3y — 2)". P
Mixed Exercises ’
P34 Vertical Angles Theorem X
In the figure, m£3 = 75 and m£10 = 105", Find the measure of each angle.
mLE=msB Definition of conaruent angles 2. /2 105 33. /5 105" ’i\{a ad
ms5 = Ba" Substrutian - 15 =
i 34. 27 105" 38 218 105° 50 wi2-
Because lines [ and k are paraliel, £5 and £3 are supplementary by H it - 30 --',*%
the Consecutive Interior Angles Theoram. : 953 X
: : i 36. 214 75 37.49 75 x* 1%
3+ mis =180 Definition of supplementary angles i .
dy— 24 68 =180 Substitiion g y
Iy + 66 =180 Simplify
y=738 Simpiity

Solution




22 Use rigid motions to reflect figures on the coordinate plane and describe the effects of the reflections itob

201

Examples 1and 2
Graph the image of each figure under the given reflection. Determine the
coordinates of the image.

1. AABCintheliney = x 2. trapezoid DEFG in the line x = —1

3. parallelogram RSTU inthe line y = x 4. square KLIMN inthe liney = —2
| | i is; | EEEE /. .E.
R.//‘ ! +&

. - w1
0/ : .T.
U
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5. Determing the coardinates of 5(—7, 1) after a reflection in the line y = 3.

6. Determine the coardinates of 06, —4) after a reflection in the line x = 2.
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solution method Solution

rractice

Examples 1and 2 1-4. See margin for graphs.
Key Concept » Rellection Graph the image of each figure under the given reflection. Determine the

. . 2 - coordinates of the image.
Reflection in a Vertical Line LAABCInthe liney=x 2. trapezoid DEFG in the line x = —1
When a figure is reflected in a wertical line that is not the y-axis, the SEENE IEEN WESER IENEE
y-coordinates of the image remain the same as the preimage. The distance RTENE 1 M -
from a point in the preimage to the line of reflection is the same as the am 3 I .- - E - -
distance from the corresponding point in the image to thea line of reflection. X/ ‘: f 1 :'" 11 :':o .
Reflection in a Horizontal Line :k.;;:;:: HEAR amEm
YWhen a figure s reflected in a honzontal ine that is not the x-axis, the A2, —3), 81, 0), C1-3, —2) D(—2. —3), E1-3. 3), F-5, 3), 616, —3)
scoordinates of the image remain the same as the preimage. The distance

from a point in the preimage to the line of reflection is the same as the 3. parallelogram RSTU in the line y = x 4. square KLMN in the line y = -2
distance from the corresponding point in the image to the line of reflection, :

Reflecttoniny = x
To reflect a point in the line v = x Interchange the x- and y-coordinates;
(X Y] — W X ;a

R
- .- .

-
PR T S S
|-

R3, -2), 514, 2), T1-3, 2), U[—-4, -2} K|~1, —4), L{-2, <7, M1, -8 N2, -5)

5. Determine the coordinates of S(—7 , 1) after a reflection in the line y = 3. 517, 5)

8. Determine the coordinates of O(6, —4) after a reflection in the e x= 2. Q'(-2, —4)



23 Prove the Exterior Angle Theorem and apply the theorem to solve problems

Stod

Find each measure.
5.mZABC 6. mLF
E

L A

7. TOWERS A lookout tower sits on a network of struts and posts.
Leslie measured two angles on the tower. f mZ1 = (7x — 7)°,
ms2 = (4x + 2)', and mZ£3 = (2x + 6)°, what is mZ1?

8. GARDENING A gardener uses a grow light to grow vegetables
indoors. If mZ1 = (8x)° and mZ£2 = (7x — 4)°, what is m41?
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solution method

Solution

Esample 2
. Find cach i
@ Example 2 Use the Exterior Angle Theorem "
5. mZABC 50" 6. mLF 29
ARCHITECTURE Find the measure of ZDAB in the front face of the A E v
957 ™ oo™
F \\. \( - €
B /SX‘ \\1‘5' » 58-\"\
‘ .
CD N G

7. TOWERS A lookout tower Sits on a network of struts and posts.
Lesie measured two angles on the tower. ¥ mZt = (Tx — 7Y,
mL2 = (dx + 2, and m£3 = (2x + €)', what 98" mLT?

8. GARDENING A gardener uses a grow light to grow vegetables

indoors. f mZ1 = (B8 and m£2 = (Tx — &), what |s mZ1? 64"
mZDAB = mZABC + miBCA Exterior Angle Theorem

2x+7=6x—4+ 65 Substitution

)]

X = 9 Salv

mLDAB = 12(9) + 7 or 15° g |
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