Section 2 - Topic 1
Intfroduction to Angles — Part 1

Consider the figure of angle A below.

Angle

Vertex e

A B

What observations can you make about angle A<

_ - N
.\}e(“'h( S 14 /“" ConSisJ(S 042 /46 a,\;} AB

How else do you think we can name angle A¢

. CAR or <4 BAC

Why do you think we draw an arc to show angle A?

Aff S A Séjmem“' ot a ciccle N



Like circles, angles are measured in ‘1@3 s since
they measure the amount of rotation around the center.

Consider the figure below.

C
Zb S za

i
U

Use the figure to answer the following questions.

What is the measure of circle €2 3¢, °

What is the measure of za + ¢2b + 4c? 3,0 °

How many degrees is half of a circle? | ¢ ) ©

What is the measure of za + £b% | ¢(°



Two positive angles that form a straight line together are
called Sq’plp/emmﬁzfg angles.

» When added together, the measures of these angles is
[0 degrees, forming a __ linea, pair.

Draw an example of supplementary angles that form a linear

pair.
ﬁ/ )
L\ )
¢ L(A) >
A quarter-circleisa ___riaht angle.

J

How many degrees are in a right angle?
10°

Two positive angles that together form a right angle are
called __Corplimentey angles.

Draw an example of complementary angles.

N
7
>




Let's Practice!

1. Inthe figure below, msa = 7x + 5 and m«b = 28x. The
angles are supplementary.

(025

Find the value of x and the measure of za and 4b in

degrees.

ot S+ 28x =150 mie= 2(8)t s =40°
= 140 ’ - 4
Eire +__5§ {5 mew= 28(5) = 110

35x - 1F5

35 35

= 5
t




When we refer to the angle as ZABC, we
mean the actual angle object. If we want to
talk about the size or the measure of the
angle in degrees, we often write it as m£ABC. |

2. In the figure below, msc = 9x —3 and msd = 8x + 9.

A

a. Ifx =5, are c and «d complementary?¢ Justify your

answer. mie = (\(5 )_3 = Hg° ot com‘olemm‘(‘t«g!

med = g(s)+a = 4a’ q1° £ 90°
PR =

b. If ¢, 2d, and ce form half a circle, then what is the
measure of e in degreese  7°

++ mze = 180°

QU+ mee =107
_.c“b 'c”b

w LB = YCIO



Try It!

3. Angle A is 20 degrees larger than angle B. If A and B are
complementary, what is the measure of angle A¢

H‘—QOHBl A4R =90° %52;0
(204B) + B =07 4 ° )
9{’01‘—93*(700/ B=35

98 = 20 A=30+325 = 55

msA =§5°Jf

4. Consider the figure below.

If y stretches from the positive y-axis to the ray that makes
the 38° angle, set up and solve an appropriate equation

for x and y. (- a0
X¥3§=

U+ 3y = 0 o —3p

-3 =38

iy = 127 (7 mex =577




Section 2 - Topic 2
Intfroduction to Angles - Part 2

Measuring and classifying angles

» We often use a Qrojrmc‘l[or to measure angles.

b

To measure an angle, we line up the central mark on the
base of the protractor with the vertex of the angle we want to
measure.




W VeRgvA The Protractor Postulate

Postulates &

iy The measure of the angle is the absolute value of
the difference of the real numbers paired with the
sides of the angle, because the parts of angles
formed by rays between the sides of a linear pair
add to the whole, 180°.

Label, write and measure the angles in the following figure.




Match each of the following words to the most appropriate
figure represented below. Write your answer in the space
provided below each figure.

Acute Obtuse Right Straight Reflex
' ' / T
[ 0 L?‘uu J [ /L%x ]
A
e 0»] =

[ Ak JL gt J[ ket

» An angle that measures less than 90° is ocate

» An angle that measures greater than 90° but less than
180° is ___ obtuse

» An angle that measures exactly 90° is Cht

> An angle of exactly 180°is __str; ight

» An angle greater than 180° is called a rfﬂ/ex angle.




Let’s Practice!

1. Use the figure below to fillin the blanks that define angles
ZFGK, £FGH, and £KGH as acute, obtuse, right or straight.

Q. «FGK isa(n) Acute angle.

b. <«FGH is a(n) bbhuse angle.

C. «KGH is a(n) deute angle.




Try It!

2.

A hockey stick comes into contact with the ice in such a
way that the shaft makes an angle with the ice, labeled
as angle B in the figure below. The angle between the
shaft and the toe of the hockey stick Is labeled as A.

a. Determine the type of angle that is between the ice
and the shaft. Is it acute, right, obtuse, or straight?

fruk

b. Determine the type of angle that is between the
shaft and the toe. Is it acute, right, obtuse, or

straighte
Db-buse



BEAT THE TEST!

1. Consider the figure below.

If 2B and «C are complementary, then:

The measure of 24 is 6l ®

The sum of mzA4A and m«B is el

The sum of mzA,meB, and mzCis |__151°
° T

-

o acute
o obtuse
e right

° straight

If msZ = meA + meC, then 22Z is

J




Section 2 - Topic 3
Angle Pairs - Part 1

Consider the following figure that presents an angle pair.

What common ray do 2BAC and 4CAD sharee

-5
AC

Because these angle pairs share a ray, they are called

m%;acmjr angles.




Consider the following figure of adjacent angles.

g g o s e
A B D

What observations can you make about the figure?

LABC 3 O\qucm”' ‘Eo ZCB8D,

These adjacent angles are called a _ liner pair.
Together, the angles form a ermng angle.

What is the measure of a straight angle?@
1§0°
What is the measure of the sum of a linear paire

190°

WAl Linear Pair Postulate

Postulates &

RGP |f two positive angles form a linear pair, then they
k are supplementary.




Consider the figure below of angle pairs.

What observations can you make about 24 and +C2
OFPos}‘}‘t L‘W\jlu

What observations can you make about 2B and 2D?2
Ofpos-nle C’m&LU

£A and «C form what we call a pair of verhed angles.

What angle pair(s) form(s) a set of vertical angles?

ip and < -

] £ZB od <D

eV Vertical Angles Theorem

Postulates &

REY |f two angles are vertical angles, then they have
k equal measures.




Consider the figure below.

What observations can you make about the figure?

L NPM s adiacet b LMBT . BoHy W‘ﬁ’f)
have He same arc , Are Haese C’W\jl“ te same 7
We call BM an angle bisector.

Make a conjecture as to why BM is called an angle bisector.

‘—B—IV)\ (}'”.'CE"J LNBT 1n +ws C,o’njm"" om0

£ omd M aT
Yes |



Let’s Practice!

1. Consider the figure below.

42

23 £1

24 £5

Complete the following statements:

e z1and z4 are
e z1and 2 are
e z3and z4 are

Oow'p'nm(n’('a/dl/}

Verh'ed angles.

e z4 and 45 are

SupplemeAany
i1 d

'I/\(v PDair

adyacet angles.
Ckfgb\wﬂ‘{ angles and
angles.

&\oﬁ'amf angles and

angles. They also form a




2,

3.

If ZACB and 2£ACE are linear pairs, and mzACB = 5x + 25
and m£ACE = 2x + 29, then

Determine m<ACB + m£ACE.
Add & 150°

b. Determine the measures of mzACB and mzACE.
MLACTE = SUD+I5S

s

(5xt95) 4 (3¢ +39) =40 gi;m,
B)+931@g)* 29 =t ” el
— - 145°¢
T L=ty —
- g4 -8y = ,
i mLACE =J(18) +39
77( - /L}(r? . = 3(,)_,‘,9q
If £zMFG and 2EFN are vertical angles, and Z (5°

mLMFG = 7x — 18 and m«EFN = 5x + 10, then

What can we say about ZMFG and <2EFN that will

a.
help us determine their measures?

Ec]uaﬂ Meé4aSures (WTth+ Wj‘é’S)

b. Determine the measures of ZMFG and <2EFN.
(’-h-z@—‘ (5x+10) 7 W mie = B(14) - 18
48

+1y ap- 19
'Z}(‘:Sj(“'}g - 90° /
L —IX e e
- mZEFN:S(iV)“'iO
%’%‘-)— = no4 4o ,
. Boo L

)(:iLt g



Try It!

4. Consider the figure below.

i
(13y +7)°

q(H-7
S4°

Angles measures are represented by algebraic
expressions. Find the value of x, y, and z.

g x qo/;e'% 53@*;% 2 - g0
] —UK 53 I 1g =90

_X =47 ~Ys —us Linew Pair
= | Rstulate

~ =4S
£ €Y % <

:



Section 2 - Topic 4
Angle Pairs - Part 2

Consider the figure below.

28° 287

\

ZA LB

¥ - -

What can you observe about 24 and B¢

Congurt

VRl Congruent Complements Theorem

Postulates &

ey |f ~£A and «B are complements of the same angle,
k then 24 and 4B are congruent.




Consider the figures below.

135°£ LA 135°£ ZB
line m i

men

What can you observe about 24 and 2B2

Ccﬂgmm‘I’

e o e Y o R P X =

gyl Congruent Supplements Theorem

Postulates &

LYY If £/A and 4B are supplements of the same angle,
fhen £A and 4B are congruent.

Consider the figure below.

4B 4K

What can you observe about 2B and 2K ?2

Cougradt

reagAl Right Angles Theorem

Postulates &

I LLidyp All right angles are congruent.




Let's Practice!

1.The measure of an angle is four times greater than its
complement. What is the measure of the larger angle?

X and Yx ¥ 4(45)
lﬂl_)f*l*ﬁ:"io igc ?90
3
X= 1§
Try It!
1yo°

2. «X and <Y are supplementary. One angle measures 5
times the other angle. What is the complement of the

smaller angle¢ q0°
X+ sx =150 X  5(3)
_\%5 - 4y0 30° 150°
2 =
¥
X =

20°
90-30 40°)



Let's Practice!

3. Consider the figure below.

£2

/3 24

Given: 2«2 and 43 are alinear pair. Prove: 42 = /4
£3 and <4 are a linear pair.

Complete reasons 2 and 3 in the chart below.

Statements Reasons

1. 22 and 4«3 are a linear 1. Given
pair.
23 and 24 are a linear
pair.

2.@ond L3 are 2. Liew Buir Poshilode
supplementary.

23 and re

supplementary.

3. 22 =¢74 3. Cﬂlﬁmzq"{' sqﬁol-é' mmﬁ ’ﬂ-bf)@m‘




Try If!

4. Consider the figure below.

45
24 £6

Given: 45 and 46 are complementary. Prove:
ms4 + me5 = 90° 46 = £4

Complete the chart below.

Statements Reasons

1. 25 ond 20 aye GOWflPM“'qy 1. Given

2. meY +mes =9p° 2. Given

3. 24 and 45 are 3. Dielinhm o Wlmﬁhy
complementary Oineles

4. 16 = 24 4, C@f\jﬂuﬂ‘l— OJWQWAZ

‘H’u&o‘w’/m .



BEAT THE TEST!

£LMN and £PML are linear pairs, mzLMN = 7x — 3 and
msPML = 13x + 3.

{Px=2) + (13443)7 Lg0

Part A: meLMN = 3(9Y) -3 WD 13xE D) = 20
= 6373 dox = 150
i 3 >0
= (O
X =9

Part B: mePML = 13(9) +3 = {174
= 4a30Y

nS

p——

Part C: If zZPMR and «LMN form a vertical pair and

m<PMR = 5y + 4, find the value of y?2
m <LPMR = pa ZLpmp

5\34—/(:(;0
A
u=56
T

= 5

i 5



2. Consider the figure below.

Given: 2«1 and «£2 form a linear pair.
<21 and «4 form a linear pair.

Prove: The Vertical Angle Theorem

Use the bank of reasons below to complete the table.

Congru eorem Right Angles Theorem
Congruent Complement Theorem W
Reasons
Statements
1. 21 and «£2 are linear pairs. 1. Given

<21 and «£4 are linear pairs.

2. 21 and £2 are supplementary. | 2. L;M./ Pa‘./ Rsﬁﬂd’e
<1 and <4 are supplementary.

3. 42 =14 3. CUMﬁYW»f" SuW/m %3
(7




Section 2 - Topic 5
Special Types of Angle Pairs Formed by Transversals
and Non-Parallel Lines

Many geometry problems involve the intersection of three or
more lines.

Consider the figure below.

L5
What observations can you make about the figuree

M M? /'mw/ {)cms zm/ W Heal a,n7/(s ,.
» Lines l; and [, are crossed by line t.

» Line tis called the %(ﬁﬂsv?/fw/ , because it
intersects two otherlines (I; and 1,).

» The intersection of line t with I; and [, forms eight
angles.



Identify angles made by transversals

Consider the figure below. 2a and «b form a linear pair.

I
Box and name the other linear pairs in the figure.

Consider the figure below. e and «h are vertical angles.

L3
Box and name the other pairs of vertical angles in the figure.



Consider the figure below.

I3

Which part of the figure do you think would be considered
the interiorg Draw a circle around the interior angles in the
figure. Justify your answer.

gé”hug&q Chjaj€> /mﬂ Q. and 09

Which part of the figure do you think would be considered
the exteriore Draw a box around the exterior angles in the
figure. Justify your answer.

OL{+Sr'i& O! IIMJ Q. CMJ ﬁg



Consider the figure below. 2d and ce are alternate interior
angles.

» The angles are in the interior region of the lines l; and
L.

» The angles are on opposite sides of the transversal.
(\I“'?v’m"{

Draw a box around the other pair of alternate interior angles
in the figure.



Consider the figure below. b and g are alternate exterior
angles.

» The angles are in the exterior region of lines I; and [,.

» The angles are on opposite sides of the transversal.
G "J’f‘/mtk

Draw a box around the other pair of alternate exterior angles
in the figure.



Consider the figure below. «b and «f are corresponding
angles.

2

» The angles have distinct vertex points.

> The angles lie on the same side of the transversal.
Ccrz\{jf?oni&\b
> One angle is in the interior region of lines I; and [,.

The other angle is in the exterior region of lines [; and
L.

Draw a box around the other pairs of corresponding angles in
the figure and name them below.



Consider the figure below. c and e are consecutive or
same-side interior angles.

3

» The angles have distinct vertex poinfs.

» The angles lie on the same side of the transversal.

» Both angles are in the interior region of lines I; and [,.
Com 5@11(»&-{’

Draw a box around the other pair of consecutive interior
angles.



Let’s Practice!

1. On the figure below, Park Ave. and Bay City Rd. are non-

parallel lines crossed by transversal Mt, Carmel. St.

|

- CH)j l)wu*&j Pa/k

F (e LQE’DT -

Falt_bﬂ Cﬁglo+ o

Hang'a‘ 5( t’lvt ‘

7l ur l\
L;b(ﬁ(y Cl ¢

The city hired GeoNat Road Svc. to plan where certain
buildings will be constructed and located on the map.

A D & [

Park Church Library

Police Dept.

&

School Hospital Fire Dept. City Bldg.



Position the buildings on the map by meeting the following

conditions:

» The park and the city building form a linear pair. |/

» The city building and the police department are at
vertical angles. |

» The police department and the hospital are at
alternate interior angles.

» The hospital and the fire department are at
consecutive interior angles.

» The schoolis at a corresponding angle with the park
and a consecu’rityﬂérior angle to the police
department.

» The library and the park are at alternate exterior
angles.

» The church is at an exterior angle and it forms a linear

air with both the library and the school.
P ry L



Try It!

2. Consider the figure below.

L3

Which of the following statements is true?

<a and ce lie on the same side of the transversal and
one angle is interior and the other is exterior, so they
are corresponding angles.

If b and 2h are on the exterior opposite sides of the
transversal, so they are alternate exterior angles.

If b and «c are adjacent angles lying on the same
side of the transversal, then they are same-
side/consecutive interior angles.

If b, ¢, 2f and g are between the non-parallel
lines, then they are interior angles.



BEAT THE TEST!

1. Consider the figure below.

L

Match the angles on the left with their corresponding
names on the right. Write the letter of the most appropriate
answer beside each angle pair below.

E  s1ande7 A Alternate Interior Angles
___F_ 45 and 46 B Consecutive Angles
B Lssand e €. Corresponding Angles
D s5and 27 —B.  Vertical Angles

i £4 and 45 —E.  Alternate Exterior Angles
_C  s3and«8 “F. Linear Pair



Section 2 — Topic 6
Special Types of Angle Pairs Formed by Transversals

and Parallel Lines - Part 1

Consider the following figure of a transversal crossing two
parallel lines.

Name the acute angles in the above figure.
Za ¢d} ¢ and 2 N

Name the obtuse angles in the above figure.
Lb, 2, ¢ P and <9
Which angles are congruente Justify your answer.

A” PO\(/) O‘p \NV‘HCJ Q&/I?(ljf UEHZ\A/&AV@Q //Lﬁ"wﬂ
Which angles are supplementary¢ Justify your answer.

A’” Fo‘.'vs 0/ /uu(/ I/m(r/j { Livlé’a/ Pair /%)ﬂé,-l( .



Consider the following figures of fransversal t crossing parallel
lines, l; and L,.

L t

L b [ (78°\102°>

]

Identify an example of the Linear Pair Postulate. Use the figure
above fo justify your answer. |
0 and <b foem @ linee. Pmr; 50 “H«J‘_j ard 5%7/(:%%49? .,

Consider = 33°+ 103° = 150°

Identify an example of the Vertical Angles Theorem. Use the
figure above to justify your answer.

2 and 4(3 (Arg \}Qv"{\(fj Ans\e s ond cgm.afer}g
J(L«Jf 103" = 1030 ) 4»{(“, ol PW) ‘ﬂej Arc mjn«zﬂ»{j

Make a list of the interior and the exterior angles. What can
you say about these angles?
Iﬂ‘h’m'o/; i ‘ L d l 4 €.| C-p jIrﬂ’é’ricr anj'cj ‘{‘3:'\7«/0 ’300(':

Ex*'e.f]or ' Lo \Lb lig | ¢h A\BO, g,ﬁgn‘ax anﬁ(ﬂ {)Jraj 3(900'



5 s bl | [ 78°\102°
1 @G\ 102°\ 78°

Z78° L 102°

by 102° Ksé "

Identify each of the alternate interior angles in the above
figures and determine the angles' measuresms ¢ =m«f =103
M (_d —mié€ = 1—3’0

i eayeal Alternate Interior Angles Theorem:
Postulates &

el |f two parallel lines are cut by a transversal, the
alternate interior angles are congruent.

Converse of the Alternate Interior Angles Theorem:

If two lines are cut by a transversal and the alternate
interior angles are congruent, the lines are parallel.

Identify the alternate exterior angles in the above figures and

determine the angles’ measures. msb =m<g = 103°
meo = meh = 3Y°

v eais Alternate Exterior Angles Theorem:
Postulates &

el |f two parallel lines are cut by a transversal, the
alternate exterior angles are congruent.

Converse of the Alternate Exterior Angles Theorem:

If two lines are cut by a transversal and the alternate
exterior angles are congruent, the lines are parallel.




/. - @\®) . L, 78°\102°
1 102°\ 78°
. a\® - 78°\ 102°
2 @g 2 1020K80

Identify the corresponding angles in the above figures. What
does each angle measure?

mea=mee = FY°
& & = ""/-3: 104°
melp = med = 109°
mezd = meh = 78

i ea ey Corresponding Angles Theorem:
Postulates &

Rty If two parallel lines are cut by a transversal, the
corresponding angles are congruent.

Converse of the Corresponding Angles Theorem:

If two lines are cut by a transversal and the corres-
ponding angles are congruent, the lines are parallel.




] I 78°\102°
102°\ 78°

78° \102°

) b 102° Ksé "

Identify the same-side/consecutive angles in the above

figures. What does each angle measure?

mec ¥Tme? = 190°
103°+ ¢° = 1§0°

TAKE NOTE!

Postulates &

Theorems

med+med = Lpp°
2+ 103 = {0°

Same-side Consecutive Angles Theorem:

If two parallel lines are cut by a transversal, the
inferior angles on the same side of the transversal
are supplementary.

Converse of the Same-side Consecutive Angles
Theorem:

If two lines are cut by a transversal and the interior
angles on the same side of the transversal are
supplementary, the lines are parallel.




Let’s Practice!

1. Which lines of the following segments are parallel? Circle
the appropriate answer, and justify your answer.

" )

-
lr=

r—endT,

A

® [, andl,
© r andl,
©  Londr

69° ’ =
111° :

ﬂo‘\’ Qtf\o'halq |‘v\‘C)/mc: oy 4 |

0a° 4 iil)b z4 XOO C onuerse ok same Skt /Cousfcw(\vé

intessed Gungles Heorem
vtk

2.  Which of the following is a condition for the figure below
that will not prove [; || 1,2

©0 @ >

t\
La = LcC \/ccrwslpcmliaj ll -

Zb+ 2d =180 Vo
20 = 2d v atbendde witerior

2a+ 2b = 180 v Consacp bt

a

L K




Try It!

3. Consider the figure below, where |, and I, are parallel

and cut by fransversals t; and t,. Find the values of a, b
and v.

meb= (2°

Qm%pm&w m&s

t, to
J—ajbl mn
Mmia = 150°- (2° ' ¢c/ld 9g°o\p
wo & LT
LH\FU ﬁ’\';’S Rajhl{q‘k e 62° e
- g/h S\)
MLs = a6°

CorH’SP DnAiAj Aﬂgtb /ﬂ«ww

mes + mev = 1y0°

LI‘M(V‘ R‘.’.i/s por;u [a'/e

Qf" fmev = 150°
7

; -96°

-

mev = g4°

—




Section 2 - Topic 7
Special Types of Angle Pairs Formed by Transversals
and Parallel Lines - Part 2

Let's Practice!

1. Complete the chart below using the following
information.

Given:
24 and 47 are supplementary. 48
and 4216 are congruent.

Prove: [; I, and t; Il t,

Statements Reasons

1. 24 and ¢ F Qi su/p/émeﬂwg, 1. Given

2. 2% and ¢ 10 (e cogut. |2, Given

3. 47 = £6; £13 = £16 3. Var%aJ /4%[( Thecwm

/U apd 20 A Sufplm%mj
“and LY amd 413 QCMjrm’l'.

5. ll " 12

4. Substitution

5 Conuersc op Same'Sa'ch C(S\«s?at{\;(

ay\ﬁlIS fﬂ.wram
6. t; Il t; 8. Convwse 0f e plbesnde (ntertor

(ingles HAeowem .




Try It!

2. Consider the figure below. Find the measures of ZAMS
and 4CRF, and justify your answers.




3. Complete the chart below using the following
information.

Given: [, Il [,

/. - a\b i
1 c\d
Prove: msa + ms£g = 180°
I, e\l
= QY’ "
Statements Reasons

]'ll " lz 1. G‘iVEV\

2, ca and £C Sulofﬂlfmmjf‘*’j 2. Linear Pair Postulate

3. Wt pmee = L¥0° 3. Definition of Supplementary
4. Lc = £g 4, Corms(oompi»j Av\c)\fﬁ —rl"“’“w"
5. mec = m g 5. Definition of Congruent

6. msa +meg = 180° 6. Sulgs“'\‘I\«“(‘\Gh




BEAT THE TEST!

1. Consider the figure below in which Iy || I,, mza = 13y,
msb = 31y + 4, msr = 30x + 40, and m«s = 130x — 160.
Mcr = Md.S

_ = =59°
mea =13y @ 13(4) Ly L2 30x+Yo = 130x- 140

p Mt © ’513 U =304 -4o - 40
—"T” I ™ 30( = 13p4 — 200
qq% d -430x —130x
= )
Y %} - 10Px=— 0
4y = ____,_(f i S ~140 :235-
W W b ©
lj’. Lt X; 9
mer = 30(3) +40 = 160
What are the values of za, £b, £r, and £5?  pss = 130(3) - Lo =200
L = 53° Zh = 199"
tr= 1007 2s= 129




2. Consider the figure below.

Given: I, | 1, ; 22 = 24

Prove: 21 = 24 and 24 = £3

Complete the following chart.

Statements

Reasons

1. W15 22 = £4
2.21 =22
3.21 = /4

4. 211 = 13
5.244 = £3

1. Given
2. Vertical Angles Theorem

3. Tran sitive A r'orofvﬁg
4. Q(M&()o,q J{Aj A‘l?{]j 'moﬂm

5. Transitive Property of
Congruence



Section 2 - Topic 8
Perpendicular Transversals

Consider the following figure of a transversal cutting parallel
lines I, and L,.

L
L s
Ly B

What observations can you make about the figure?

Pl Gugles ave right ggles.

A transversal that cuts two parallel lines forming right angles is
called a ()P(y()em/jjao/&r fransversal.

e Perpendicular Transversal Theorem:

Postulates &

WY In a plane, if aline is perpendicular to one of two
parallel lines, then it is perpendicular to the other
line also.

Perpendicular Transversal Theorem Corollary:

If two lines are both perpendicular to a transversal,
then the lines are parallel.




Consider the figure below. San Pablo Ave. and Santos Blvd.
are perpendicular to one another. San Juan Ave. was
constructed later and is parallel to San Pablo Ave.

Using the Perpendicular Transversal Theorem, what can you
conclude about the relationship between San Juan Ave. and
Santos Blvd.?

ﬂ\eﬂ G Péyf{)(_’aﬂjnmlé/ '(.\’ eacL o#g/,



Let's Practice!

1.

P1 P2 P3
Consider the following information. I
1
Given: py Il p;, p2 I p3. Iz L pq, ]
Ond ll 1 P3 i’ ¢

Prove: [, | L,

Complete the following paragraph proof.

Because it is given that p; || p, and p, |l p3. then py |l p; by

fhe TrﬂﬂS.‘*'tM Pr\)'rgg/‘!’la

This means that 21 = 2 2 , because they are
corresponding angles.

(4]
Ifl, L p,, thenmes1 = 90°. Thus, ms2 = q0

This means p; L 1,, based in the definition of
perpendicular lines.

It is given thatl; L p3, 50 L4 || I, based on the corollary that
states Tl L aur Lol F;/INMLM/ b o 'ﬂmmeﬁ}. H ligs

A Pcw el




Try It!

2. Consider the lines and the transversal drawn in the
coordinate plane below.

a. Prove that 21 = £2. Justify your work.
: _ "
sz Q, ¢ M= 3 0[ l( 0‘} be—ﬂnA‘wq 0£ Pﬂlﬂ\”@r Iil'li_j

L Q9 M- _-31— FREETE Al nide ExAesior ﬂnjbj
Theonem

b. Prove that ms1 = ms2 = 90°. Justify your work.
Llu 0-5 :F nhre "3 /Ol ‘Lt be‘ﬁﬁ.f‘\b;\ 0‘2 Pefpe/‘&élf-lf/i/
lies |

A“ maaju(cmm+5 Qe n'jdf ﬁﬂj(a me 1:9p°



BEAT THE TEST! t

1. Consider the figure to the right,
and correct the proof of the
Perpendicular Transversal Theorem.

I3

Given: 21 =z4and l; 1 t at £2.
Prove: [, L t

Two of the reasons in the chart below do not correspond
to the correct statement. Circle those two reasons.

Statements Reasons

1.21 =24, 1; 1 taf £2 1. Given

e
2.0 || &, < 2. Consecutive Angles Theorem

e e
3. £2 is aright angle 3. Definition of perpendicular lines

4. me2 =90° 4. Definition of right angle

/\\

5. ms2 +mz4 = 180° < 5. Converse of Alternate Interior \
Angles Theorem

6.90° + ms4 = 180° 6. Substitution property

7. ms4 = 90° 7. Subtraction property of equality

8.1, 1t 8. Definition of Perpendicular Lines



Section 2 - Topic 9
Proving Angle Relationships in Transversals

and Parallel Lines

Consider a transversal passing through two parallel lines.

How do you know that a pair of alternate interior angles or a
pair of corresponding analeg are congruent under this —

scenario? T  AHfetnate  Tntecpecs ks Thaxem and
He CON(’-%DI\A'N\O& Au9\£§ WNE "

How do you know that same-side consecutive angles are
supplementary under this scenario? The Soame—%icle

Conzecttive  Angles Theoem
How do you prove your answers?

Twe ~Colimn 90eR  phatogc cooky Flow chaet
P voe, and Contruckon Jrotn ¢

Let's Practice!

I3
1. Consider thelines Iy, [, and 5 b
in the diagram at the right. 3 —

Given: [, Il [,
Prove: 2b = ¢h

Write a paragraph proof. I

L€4 b lane\ ongle € 06 th yebtical angle
of b

2;\;\{«. f.,\l(ll LS ew otquse of
{NGte Tntecy, Q
now  Know Ko 22@&35 Mscwz‘% i
Vertical Ang\es Toum, Fingly , e o Shite

Mot b Teh hecasse o8 ' Teamsihive
?(‘opec-}y of Conguece.



2. Reconsider the diagram and proof of exercise #1.
Determine how the use of a rigid transformation is a good
alternative to prove that 2b = 2£h.

Teoslode 2b down L, %0 2b% 19 mopged OO ch,
Toons\ahien Presenes  size, oples, 6nd dhivection i

% Vo S\,
Try It
3. Consider the lines I, I, and I,
in the diagram to the right.
Given: [, |l I, Ly -

Prove: 2c = 2k

Complete the following proof.

Statements Reasons
1., 101, 1. Given
2. LC c 49 2. Corresponding Angles
Theorem
3. zk = zp 3. \leehs co) A'\%\Cﬁ Theotem
4. Lc = sk 4. T“N‘r’a\‘h\ﬂ— ?\"092('\\1 OQ ch-amena.

4. Determine how the use of a rigid transformation is good
for an alternative to prove that 2¢ = 2k.

Let woe d 4o lobe e ongle that 1o wiiico) 4o
C. Let\obed He intesectios OF L, ond L, ond

L, and ) S M and N, recpectily T E we
(otate cC 140° 7t W\ matd  ed 1 cerde
Wokon Ve M. Now, We con tsiate

¢C down Ly 50 ¢C 3% mogped onto L.




1.

BEAT THE TEST!

Consider the diagram below.

T3

;&n
o

Given: r; Il 1,
Prove: msb + msc = 180°

Complete the following paragraph proof by circling the
correct answer in each shaded part.

Sincer; | , and ry is a transversal, za and zb form a linear
pair, same as zc and zd by definition. Therefore, each pair
of angles (za and «b, and «c and «d) are supplementary
according to the Linear Pair Postulate. So,
msa +msb = 180° and msc + mzd = 180° by definition.
Since za = «c according to the Alternate Interior |
%orresﬁondin@l Vertical Angles Theorem, mza = msc by
efinifion of congruency. Hence, msb_+mzc = 180°
according to reflexive property | | transitive

property of congruence. This proves the Same-side
Consecutive Angles Theorem.




Section 2 - Topic 10
Copying Angles and Constructing Angle Bisectors

What information or tools do we need to construct an angle?

Compass and Shmighitcdse  ( poaps o ,,m‘n.dv)

Now, an angle already exists and we want to construct
another angle that is exactly the same, then we are

___QRSMQ that angle.

Let’s consider £A. Construct 2FDE to be a copy of ZA.

A

Step 1. Draw a ray that will become one of the two rays of
the new angle. Label the ray DE.

Step 2. Place your compass point at the vertex of £A. Create
an arc that intersects both rays of 2A.

Step 3. Without changing your compass setting, create an

arc from point D that intersects DE. Be sure to make a
large arc.

Step 4. On £A, set your compass point on the intersection of
the arc and ray and the pencil on the other
intersection of the arc and second ray. Lock your

cCompass.
Step 5. Place the point of the compass on the intersection of

the arc and DE. Mark an arc through the large arc
created in step 3. Label the point of intersection of
the two arc point G.

Step 6. Construct DG.



Let’s Praclice!

1. Consider 2ALI.

——

/,

4

me

Part B: Suppose that your teacher asks you to construct
an angle bisector to 2FDE. How would you do it?

Fid & 0"44’ 4» Cfeak o Foc'n" aboue Y %]4
4t e?wc(z'salw‘f L. e 1nfesecho ol He L.t
Qve pfn ‘6? ond {;? .




In order to bisect an angle, follow these steps and perform the
construction of the angle bisector in ZFDE below.

Step 1.
Step 2.

Step 3.

Step 4.

Step 5.

Place the point of the compass on the angle's
vertex.

Without changing the width of the compass, draw
an arc across each ray.

Place the point of the compass on the
intersection of the arc and the ray draw an arc in
the interior of the angle.

Without changing the compass setting, repeat
step 3 for the other angle so that the two arcs
intersect interior of the angle. Label the
intersection G.

Using a straightedge, construct a ray from the
vertex D, through the point where the arcs
intersect, G.




Try It!

2. Consider zMOW.

Construct z@fl_lj to be a copy of L@OW and bisect 2CAP

with 4R




BEAT THE TEST!

Ernesto bisected 2AVI and his consfruction is shown
below.

Determine if Ernesto’s construction is correct. Justify your
answer.

0 The are ow \Tg> does at look conect. Playcéwﬁ'

o Tl .oou\’( whot e dwo ares abae e dusle A1 Jatusad
4 M{' e:;mdls}m‘l' 1“ ﬂl a’es  om -ﬂz ﬂ‘j5; Pﬂaseﬁ
Ho poial' vhet o aes sbvad He .

Great job! You have reached the end of this section.

Now it's time to try the “Test Yourself! Practice Tool,”

where you can practice all the skills and concepts
you learned in this section. Log in to Math Nation and

Test Yourself! fry out the “Test Yourself! Practice Tool” so you can
Practice Tool see how well you know these topics!




Section 2 - Topic 11

Intfroduction to Polygons

The word polygon can be split intfo two parts:

\%

\%

“poly-" means M‘f\:}
“gon” means s des

Polygons are simple, closed, and have sides that are

segments.

Draw a representation for each of the polygons below.

Name Definition Representation

All angles and sides of this

Regular
polygon are congruent.
All angles and sides of this

Irregular
polygon are not congruent.
This polygon has no angles
pointing inwards. That is, no

Convex : :
interior angles can be greater
than 180°.
This polygon has an interior

Densave angle greater than 180°. A’
This polygon has one

Simple boundary and doesn’t cross
over itself.




Complete the table by using your knowledge of triangles to
find the sum of the interior angles of each polygon.

Sum of interior

Polygon Number of sides angles
| 2 1§0)= 36s
4
2
) 3(150) = gqoo
= 5
/ ) g (1§0) = 720°
4
VN ’
‘ 5(166)= 960
7
(n-2.) (’fo)o




Try it!

1. Classify each figure as regular, concave, and/or convex by
marking the appropriate box. Name each type of polygon
represented by filling in each blank provided.

Figure Regular | Concave | Convex | Name the Polygon
]
ﬁ C] IJ
[] ﬁ []
Dué ﬂo L)
[

Q{ ] J Peﬂ 'L\so n

Consider the polygon.

The interior angles of a polygon are he angles on the inside of
the polygon formed by each pair of adjacent sides.

Use I to label the interior angles of the polygon above.
An exterior angle of a polygon is an angle that forms a linear
pair with one of the interior angles of the polygon.

Use E to label the exterior angels of the polygon above.



Let's Practice!

2. Consider each of the following polygons. Find the sum of
the exterior cmgkles in each polygon below.

g

The sum of the exterior angles
Try it!

3. A convex pentagon has exterior angles with measures 77°,
66°, 82°,and 62°. o
a. What is the measure of the exterior angle of the
pentagon at the fifth vertex?

38" - ( RIS 2 4-613
WS - 247 (3

b. Classify the pentagon as regular or irregular. Justify your

fiffcvfht Exter - "‘.S!”‘ acc net

C-a'\jntc'-'*‘} we c°hclhc|2

‘H-Q, P‘l7 3)1\ N ;({esk laf.



Consider the following regular heptagon.

F E

The center of the heptagon is marked. . J. ’_ }
> The circumcenter is the point that is _ €W ' STn
from each vertex. ' .

Draw a circle outside the heptagon that only touches the
vertices of the heptagon.

» The "outside" circle is called a g,‘({gmg:( Je
and it connects all the vertices of the polygon.

Draw a circle inside that only tfouches each side of the
heptagon at its midpoint.

» The'inside" circle is called an :nc‘-rb\e
and it connects all the midpoints of the sides of the

polygon.

Draw a line from the center of the heptagon to one of its
vertices.

> Thisis called the (‘ad‘-ws of the polygon, which
is also the radius of the circumcircle.

Draw all the radii of the heptagon. It should result in
seven isosceles triangles.

» The height of each isosceles triangle is also called the
_owphem of the polygon and the radius
of the incircle.




BEAT THE TEST!

1. Consider the irregular hexagon below.
K

M

N

Provide one way to break up the irregular polygon above
using smaller polygons. Identify each type of smaller
polygon you form.

2. Rectangle ABCD was cut to create pentagon AQRPD in the
figure below.

o]
p B8S R
Y g¢ =169

ag My il 146-71°

ki 159, Sy ¢°

® p —o .

ﬂ'/’v ° +

o S
'6‘ lq"g,("’

A *
0, 3¢ B

If mePRQ = 71° and m«PRC = m«QRB, verify the sum of the
interior angles of pentagon AQRPD using two different

methods. iusﬁfy your answers. Qo+ 96 + 144.$? iYyu.S 4-"1'
(n=2) 1§8 - quo

(- IEE€ ¢ SYo




Read the following statement. What can you logically
conclude?

If mzA is less than 90°, then 24 is an acute angle.
msA = 85°.

o
Swecc .u,A‘qOJ LA )5 an cenle
wsle.

)
\)CJML+'V6 reasoning is a type of reasoning using given and
previously known facts to reach a logical conclusion.

In this course, we will use deductive reasoning to prove
statements. There are three different types of proofs:

Type of Proof Definition

uses a table and explicitly places the

statements in the first column and the

reasoning in the second column

B ik ’rhe statements o.nd Their reosoning are

(7 _5 F written together in a logical order in

paragraph form

_[ |aw . | a concept map where statements are
placed in the boxes and the reason for

,,,,d-t each statement are placed under the

P [box

+WG = (,a‘h aN

(;ro'sF




Let's Practice!

1. Complete the two-column proof to prove that x = 5.

Given: LM =3x + 1 e M N
MN = x + 2 5 * *
LN =23

Prove: x =5

Statements Reasons
1. IM =3x+1 1. G
MN = x + 2 Ve
LN = 23
2. 244 t x+) =23 |2 Segment Addition
Postulate
3.y + 323 3. Equivalent Equation
4. 4x+3-7 =23 3 |4 addition Property of
Equality
S, &y =720 5.
é(‘l{\"{){ < 20 ({—) 6. Multiplication Property of
Equality
7. X* 5 /. é—ﬁu:vcler'} (ﬁw:“om

What will the first row of a two-column proof always be?

‘n\ﬂ- s:vﬁo $¥4+Qw~£q " ({)

What will the last row of a two-column proof always be?

The <hteeet we a€ Foying
,‘; r)(ovf-



2. The given figure is a square. The expression represents the
area of the square. Use a paragraph proofto show that
the length of one side of the square is (2x + 3).
Fews s a squerd 5
5]  Given: _SAsm_of_tu_muLe y w9

X L

'qu Prove: One ide of th 3q‘uu€ Y 2x+%.

‘/VQ are AP PN +Lﬂ— ar eg Or a gqucf‘ﬁ

(s represexh—c’ Y tha .QXI,n!S‘u'\ dxt12x4.
Q‘Qf.‘n:""\"\ He area 3 a gqucze- 3 +;\L

J

K
J H. f o ¢ude gquorLJ- We an "\.«J an

len
jg‘.u\e.v\' eipresson tha 44V tx+ Az (20300 3)

)\ 6£ . ‘t + Leel ;\
Tlece forc, tha leaghh Fone sde of +he o /ezxf!).

3. Use the word bank to prove the conditional using a flow
chart proof.

If 22X =2 then x = 10.
x+5

 Given Subtra /,.e 3
perty

x+5

3x = 2(x +5) W{peﬁy

9 =10

3x =2x+ 10
Wﬁy

[ =

ek s 2 2(x*S 2 > IO
START-| Zog 22 1> o ’}* x on * £ND
Mw\\-‘.P\MA’-V'\ D,g-\--:lwh\ﬂ- {wh‘)’(‘ad%h

Glor  Bputy gty Coprly




Try It!
111,34, S
4.  When a natural number |s added to three and the sum s
divided by two, the quotient will be an even number.

P—
L4

Which of the following is a coun’ferexomple to the
statement above? i

1343
2

Z43= 9, which is not an even number.

3+4 7
Pl vvh|ch is not.an even number. Trw_,

The sToTemenT Is correct. There is no CoumerexompleX

= 8, which is an even number. / ’rn"'(’

(WO

©



BEAT THE TEST!

1. Consider the diagram below and finish the two-column
proof to show AC = BD.

Given: AB = CD A /\clw
Prove: AC = BD K )' +—e

Statements Reasons
\. AB=CD e
2. G ¢ = GBC 2. Reflexive Property
AdE WMo (Toype(ly
3. AB+BC =BC+CD 3. ¥ ng\ Yy
\
4. AB + BC = AC 4. 5@3“"* edd. b
BC + CD = BD s lcte.
5. AC= @D 5. Substitution




Section 2 -Topic 12
Angles of Polygons

In the previous video, you learned the formula to find the sum
of the angles of a polygon.

sz 14O (n-2)

How can you use the sum of interior angles formula to find the
number of sides of a polygon@

. e S
Rt

\ g8
Nn- L 3 2
180
How can you use the sum of interior angles formula to find the
measure of one angle of a regular polygon?

180 (~-2)

AP
N

Can the same process be used to find the measure of one
angle of an iregular polygone Explain your reasoning.

Nos. All +he ar:Slu are nol ‘#‘Q

Sam.



Let’s Practice!

I

What are the measures of each interior angle and each

exterior angle of regular hexagon MARLON?
P

n:b

E&L"\ .‘Alverl‘of
~ . o
'90(,\.2_\ = ($0 ((9 l) 120
n &

J

&J cx)m—\f

260
60
6

The sum of the infterior angles of a regular polygon is 1080°.

a. Classify the polygon by the number of sides.

S
LR R n b+
':2 , n§
e WO ¥ B
g 1§0 0‘1-“5"‘

b. Whatis the measure of one interior angle of the

polygon?
|86(n43 =

~ OX,__:(,'g/g;

c. Whatis the measure of one exterior ongle of the

polygon?

360" . 3607
A §

45’

ﬂ‘

\
4



3. Consider pentagon ABCDE.

(16x + 16)°

n'—g

1O (- 2} 140° (160 - 5%)°

- 1§€0 (572 A B
z l(’O('&)?;%o

a. Find the~alue of x.
13 0y 5+ 120 Os,ug E téb(;( ¥ 510

416 + 3\x = GUO

2 _l'l"‘
x4
b. Find the valuerof-the following angles: A, «B, «C, 4D,

and zE. o
P Ln‘ |"|0
e 107 5% 2 16D -SLW7 |d
meCzlby Vo2 (64167 ¢0°

meD ? 160° me€ 7 20%7 20" "b
c. Find the value of each exterior angle.
o
ne A2 110 *fé:
O qo

meB ) 4o
™o . o
oD |@’ €0

sk ¢o° 150°



Try It

4, Consider the regular hexagon below.

B } A

nté .

Find the value of x and determine the value of each /

Jinterior and exterior angle. _,fn"@f)’}
160 (n=D _ 196(6 Q.— I?Ol“) 70 {IZO
e /C,g‘;ft\Or ¥. 6 6 6
16-9"': 66’ 130X = 120 Y= :;’f -
2

5. Ifthe meosure of an exterior angle of a regular polygon s’y < {{ )
24°, how many sides does the polygon have? i

360 . 24° T #2.- 1S

—
360" < n

ecagon and aregular dodeqlogon

which op€ has @ gre'bfer exterior anglegBy oW much is
the angle greater?
o 0 9
N 366°,= % 3f L2 30
\




BEAT THE TEST!

1. A teacher showed the following exit tficket on the
projector.

1. What is the_sum of the interior anqgle measures of a regular
RA4-~gon? ki

2, Pentagon ABCDE has interior angles that weasure §0° and 160°
and another pair of interior angles that measure 130° each,
What is the measure of an interior angle at the fifth vertex?

A student completed the following exit ticket.

1S (02180
——— 130+

L ﬁa 30 ¥160+\60+% = (5-2) 180
— .! T
e X 66

Which of the following statements is true?
® Both answers are correct.

Answer #1 is incorrect. The student found the
individual angle, not the sum of the angles. The
answer should be 3960°. Answer #2 is correct.

©  Answer #1 is correct. Answer #2 is incorrect. There are
two angles measuring 130°, but only one was counted
in the sum. The answer should be 60°.

® Both answers are incorrect. In #1 the student found
the individual angle, not the sum of the angles. The
answer is 3960°. In #2 there are two angles measuring
130°, but only one was counted in the sum. The
answer should be 60°.



2.

_2'_9_.*\4
S

Consider the figure below.

DARIO is a regular pentagon, RIP is an equilateral triangle,
and EIOU is a square.

Part A: What is the measure of 2IPE?¢

. © e
' 1§0° - 102 § . (59° h
S e * ==z
m~ne IP 2 =X
Part B: Find m«DOU. )

i
m OOV 2 36’0 /loﬁ “90 = \Iél



Section 2 - Topic 13
Angles of Other Polygons

Use the following diagram, where point A and square BCDE
with center at F are shown, to answer the questions below.

B « » E

)
& | ¥

& D

o
What is the angle measure surrounding point A2 3‘0
(o
What are the angle measures surrounding point F¢ 3‘0

What is the difference between points A and F2¢
Coct A Ras onsole, cnd R Y anles
Some important facts about the angles of a polygon:

> The center of a polygon is the point Cqb-'(hi}éﬂ"'
from every vertex.

> The central angle of a polygon is the ongf made at
the center of the polygon by any two _G )‘cgced'

vertices of the polygon.

> The sum of the central angles of a polygon is

3Lﬁ°_ (a full circle).

> The measure of the central angle of a regular polygon
is 360° divided by the number of _%.




The base angles of each isosceles triangle in a regular polygon
can be calculated in two ways.

>

N

Base angles of an isosceles triangle are equal.
Therefore, each base angle can be calculated by
180—c

, where cis a central angle.

The radius of a polygon bisects the angle at the vertex
and each interior angle of a regular polygon is
180(n-2)
n
polygon.

, where n is the number of sides of the regular

]fb(g"l«) = 10%

pe" }'05;'\ §
o€
h.cectod Z



Let’s Practice!

Consider the following diagram of the regular polygons.

)

a. Draw a central angle in each of the above polygons
and calculate the measure of a central angle in each

polygon. “ >
O * on ° —lg‘-‘
Po»i'c,m 3?; @ S § e

b. What are the measures of the base angles of each
isosceles triangle in the pentagone

)60 -2 % 10
18, (54°
T

c. What are the measures of the base angles of each
isosceles triangle in the octagon?

1§ -4S=13S
L?. ¢1.5°



Consider the following regular octagon, and use it to
complete the questions below.

[ $0(n-v)

#
N

1430%-L L)
Y

a. Prove that the sum of all exterior angles is 360° in a

regular octagon. \
us® (§)°

z13¢°

b. Prove that the sum of all interior angles at each vertex
is 180(n — 2) in a regular oclggon.

1§66 (6) </1080°




A student claims that the sum of the measures of the
exterior angles of a hendecagon is greater than the sum
of the measures of the exterior angles of a nonagon. The
student justifies this claim by saying that a hendecagon
has two more sides than the nonagon. "

Describe and correct the student's error.

A exterior dvv'zs of by P‘b g6°
ox‘“ bo 3560.

Determine if an irregular polygon has a central angle.
Justify your answer.

No. VU*&Y w.‘“ f\ob L“ on a
C:rc.u—d!"t‘c £ en !rrujula pdjjon,

Does an irregular polygon have exterior anglese If so, how
do we calculate the exterior anglese Justify your answer,

YQS. sef“ ate Wb Swaller P{’ J fjar\s

N cdeulete.



Iregular polygons do not have a center, and
they do not have a cenfral angle; however,
they do have interior and exterior angles.

Try It

6. Consider the following irregular hexagon and answer the
questions below it.

F
a6’ J

a. IfAF L EF and AF 1 AD, find the measure of each
interior angle of the irregular polygon above.

mtA? 206> aC: éqo a€-s B
s DY a7 a0

b. Does the same exterior angles rule for regular
polygons apply to irregular polygonse Jus’rlfy your

answer. qo/‘_gi 1%y 10° s10°4-U°= ?{D
( Yas.



BEAT THE TEST!

Consider the following diagram where the regular
polygon ABCDE has center at M, polygon DEHGF is
iregular, and point D is on CF.

Which of the following statements are correct? Select all
that apply.

msBMC = mzEDF

\

O m«EDC =72° —
O The sum of the exterior angles of ABCDE %fhon the
J sum of the exterior angles of DEHGF. 5,4@
The sum of the interior angles of polygon ABCDE with
the sum of the exterior angles of polygon DEHGF

equals 900°. %
O mzABM =m C =msDCM

where you can practice all the skills and concepts

you learned in this section. Log in to Math Nation and
Test Yourselft try out the “Test Yourself! Practice Tool™ so you can
Practice Tool see how well you know these topics!

Great job! You have reached the end of this section.
/ Now it's time to try the “Test Yourself! Practice Tool,”






