Math Coverage Module 12, 13 & 14

hj.c
,apa o’b, .
§ 5, [m] 2% [m]
2026 2025 £1.-
%q. X ;.83
/] aa\,\&

asil L)) Zalial) 2Bge (3o alad) Ja0 Juaxi ol

cilod) = degite ke <2 I Juasl) 2 lisly ) e pasiad) pn i) o) < L) LY zeled] < zaliad) 2840

02:20:28 2026-06-21 :zaliall g3ge (sle Calall d5Ls) £,

o Blosl | g g | Jslo | L) | iy S0l ol )l | lll S | nold CiS | lile [ 3ole (e a3l

Saleh Abu Najla :slac)

paital] gl Ciall Casmy e laizx ¥ ol gil)

@QL’\AN d>xa0
@ Sle al LYl

\ ¥ AH_Q

&l dald) dre M) gy il elals (e algal]

) ool (g5 bl Bolally paiial) gl Cial) ooy liladl (e aysall

W) el Aol dnxl o 1
W) e il) dax) po 8 SAs 2

Ay jad del S duw jail) dnssd) 3

J> s 02026 OlmioMS dxbgie alinl 4
Congruent Triangles - Module 14 5



https://t.me/ae_news
https://almanahj.com/ae/id=40815
https://almanahj.com/ae/id=40815
https://almanahj.com/ae/16math3/misc
https://almanahj.com/ae/16math3
https://almanahj.com/ae/16math
https://almanahj.com/ae/16
https://almanahj.com/ae
https://almanahj.com
https://almanahj.com/files_by_day?country_code=ae&date=2026-06-20
https://almanahj.com/ae/16math3/sheets
https://almanahj.com/ae/16math3/slides
https://almanahj.com/ae/16math3/keys
https://almanahj.com/ae/16math3/exams
https://almanahj.com/ae/16math3/quizzes
https://almanahj.com/ae/16math3/book
https://almanahj.com/ae/16math3/guide
https://almanahj.com/ae/16math3/files
https://almanahj.com/ae/16math3/files
https://almanahj.com/ae/16math3/final
https://almanahj.com/ae/16math3/notes
https://almanahj.com/ae/16math3/reports
https://almanahj.com/ae/16math3/english
https://almanahj.com/ae/16math3
https://almanahj.com/ae/16math3
https://almanahj.com/ae/teacher_id=2754
https://almanahj.com/ae/network16
https://t.me/almanahj_bot
https://www.facebook.com/groups/grade16uae
https://www.facebook.com/grade16uae
https://t.me/grade16ae
https://t.me/almanahj_bot
https://facebook.com/almanahjae
https://facebook.com/almanahjae
https://facebook.com/almanahjae
https://almanahj.com/s/464f5a
https://almanahj.com/s/0457cc
https://almanahj.com/s/065bfc
https://almanahj.com/s/c6acf6
https://t.me/ae_news
https://almanahj.com/ae/16math3
https://almanahj.com/ae/id=40592
https://almanahj.com/ae/id=40591
https://almanahj.com/ae/id=40563
https://almanahj.com/ae/id=40523
https://almanahj.com/ae/id=40340
http://www.tcpdf.org

PLONOR <o I oo 3o
e} 20 -ualadi =Y

SALAMAH GIRLS' SCHOOL
N
~ ”
g :0

€§> GRADE 9 ADV D/A %@

€OoT 3

MATH
—~| COVERAGE

N
/ Module 12,13&14 Wﬁ %

Class: @@ |
D IS
b

Ms. Najla Abu Saleh




Module 12: Logical Arguments and Line Relationships

1 Disprove conjectures by using counterexamples

(EXS,18-23)

706, 708

MIZL1: Conjectures and Counterexamples
]

Counterexample in Math

A counter example in math is an example
for which the conjecture is false.

-

Example 5 Find Counterexamples

b. If ZABC = /DBE, then ZABC and ZDBE are vertical angles.

Find a counterexample to show that each conjecture is false. When points A, B, and D are noncollinear and points E, B, and C are

a. If n is a real number, then —n is a negative number.

When n is —4, —n is —(—4) or 4, which is a positive number. Because
—n is not negative, this is a counterexample.

1) Determine whetherthe conjectureistrue or 2) Determine whetherthe conjectureis true or false.
false. Find a counter example for any false Find a counterexample for any false conjecture.
conjecture.

“If nis a prime number, then n+1is not prime.

a) True b) False; a a) True b) False; a
counterexampleis counterexampleis
n=2 x =4

c) False; a d) Can’t be determined c) False; a d) Can’t be determined

counterexampleis counterexampleis

n=>5 x=-3

3) Determine whetherthe conjectureis true or 4) Determine whether the conjectureis true or false.

false. Find a counter example for any false
conjecture.

“If £2and £3are supplementaryangles, then
Z2and £3form a linear pair.. “

a) True b) False; supplementary a) True
angles must form a
linear pair
c) False; two angles can  d) Can’t be determined c) False; a
be supplementary counterexampleis a
without being adjacent triangle

Page 2

noncollinear, the conjecture is false.

In the figure, ZABC = /DBE, but ZABC and
ZDBE are not vertical angles.

b) False; a

counterexampleis three
points on the same line

d) Can’t be determined

“If x is an integer, then —x is positive. “

Find a counter example for any false conjecture.

“If you have three points A, B, and C, then A, B,and C
are noncollinear.

-
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5) Determine whetherthe conjectureis true or
false. Find a counterexample for any false
conjecture.

“Ifin AABC, (AB)?+ (BC)?=(AC)? then AABCis a
right triangle. . “

a) True b) False; a
counterexampleis an
equilateral triangle

6) Determine whetherthe conjectureis true or false.
Find a counter example for any false conjecture.

“If the area of arectangleis 20 square meters, then
the length is 10 meters and the width
is 2 meters.“

a) True b) False; a
counterexampleis a
rectangle with length 5m
and width 4m

c) False; a d) Can’t be determined c) False; a d) Can’t be determined

counterexampleis an
isosceles triangle

counterexampleis a
rectangle with length 7m
and width 3m

Page 3
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Module 12: Logical Arguments and Line Relationships

1 Identify hypotheses and conclusions of conditional statements and write related conditionals Ex3(12-17) 713,717

MI12L2: Statements, Conditionals, and Biconditionals

CONDITIONAL STATEMENT

m a statement that can be

written in "if - then" form

in the sentence, after if comes the

<

symbolic form:

hypothesis

and after then comes the

conclusion \
read as "if p then g"

Example 3 |dentify the Hypothesis and Conclusion

Identify the hypothesis and conclusion of each conditional
statement.

a. If a polygon has six sides, then it is a hexagon.
Hypothesis: A polygon has six sides.

Conclusion: The polygon is a hexagon.

123) Which option correctly identifies the hypothesis, conclusion,
and if-then form?
Statement:. Get a free water bottle with a one-year membership.

a) Hypothesis: You get a free water bottle.

Conclusion: You sign up for a one-year membership.
If-then form: If you get a free water bottle, then you have a one-
year membership.
b) Hypothesis: You have a one-year membership.

Conclusion: You get a free water bottle.
If-then form: If you have a one-year membership, then you get a
free water bottle.
c) Hypothesis: A water bottle is free.

Conclusion: The membership lasts for one year.
If-then form: If a water bottleis free, then the membership is for
one year.

125)Which option correctly identifies the hypothesis, conclusion,
and if-then form?
Statement: The intersection of two planes is a line.

a) Hypothesis: Two planes intersect.

Conclusion: Their intersectionis a line.
If-then form: If two planes intersect, then their intersectionis a
line.

b) Hypothesis: A geometric figure is a line.

Conclusion: It is formed by two intersecting planes.
If-then form: If a figure is a line, then it is the intersection of two
planes.

c) Hypothesis: Two lines intersect.

Conclusion: They form a plane.
If-then form: If two lines intersect, then they form a plane.

b. Another performance will be scheduled if the first one is sold out.

Notice that the word if appears in the second portion of the
sentence.

Hypothesis: The first performance is sold out.

Conclusion: Another performance will be scheduled.

124)Which option correctly identifies the hypothesis, conclusion,
and if-then form?
Statement: : Everybody at the party received a gift.

a) Hypothesis: A person is at the party.
Conclusion: The person received a gift.
If-then form: If a person is at the party, then they received a gift.

b) Hypothesis: A person received a gift.
Conclusion: The person is atthe party.
If-then form: If a person received a gift, then they are at the
party.
c) Hypothesis: It is a party.
Conclusion: Everybody receives gifts.
If-then form: If it is a party, then everybody receives a gift.

126)Which option correctly identifies the hypothesis, conclusion,
and if-then form?

Statement: The area of a circle is 4 = mr?.

' a) Hypothesis: The area is A = mr?

Conclusion: The figure is a circle.
If-then form: If the area is A = mrrZthen the figure is a circle.

b) Hypothesis: A figure has a radius r.
Conclusion: It is a circle.
If-then form: If a figure has a radiusr, then it is a circle with area

A=mr?

c) Hypothesis: A geometric figure is a circle with radius r.
Conclusion: Its area is A = nrr?

If-then form: If a geometric figure is a circle with radius r then its

areais A = mr?

-
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126)Which option correctly identifies the hypothesis, conclusion,
and if-then form?
Statement: The area of a circle is A = mr?.

a) Hypothesis: The areais A = mr?

Conclusion: The figure is a circle.
If-then form: If the area is A = mr?then the figure is a circle.

b) Hypothesis: A figure has a radiusr.

Conclusion: It is a circle.
If-then form: If a figure has a radiusr, then it is a circle with area
A=nrt
c) Hypothesis: A geometric figure is a circle with radius r.

Conclusion: Its area is A = mr?

If-then form: If a geometric figure is a circle with radius r then its
areais A = mr?

128)Which option correctly identifies the hypothesis, conclusion,
and if-then form?
Statement:: Arightangle measures 90 degrees.

[ a_) Hypothesis: An angleis a ri_ght angle.

Conclusion: Its measure is 90 degrees.
If-then form: If an angle is a right angle, then its measure is 90
degrees.

b) Hypothesis: An angle measures 90 degrees.
Conclusion: It is a right angle.
If-then form: If an angle measures 90 degrees, then it is a right angle.

. c) Hypothesis: The measure is 90 degrees.

Conclusion: The shape is an angle.
If-then form: If a measure is 90 degrees, then the shape is a right
angle.

18 Write compound statements for conjunctions and disjunctions and determine truth values

Ex1{3,4,6) 711,717

1\

the original statement.

Note: If a statement is represented by p, then not p is the
negation of the statement. The symbol ~ stands for negation.

The negation of a statement has the opposite truth value, of

EXAMPLE

P: My name is Ms. Najla. (T)

~ p: My name is not Ms. Najla. (F)

Acompound statement using
the word and is called a
conjunction.

A conjunction_is true only

CONJUNCTIO

when both statements that
. T T T
form it are true.
T F F
A conjunction is written as:
F T F
pandqg,p A q.
F F F

A compound statement using
the word or is called a
disjunction.

Adisjunction is true if at least P Q

one of the statements is true.

A disjunction is written as:

porq,pV q.

Example 1 Truth Values of Conjunctions

Use the statements to write a compound statement for each
conjunction. Then find the truth values. Explain your reasoning.

p: The figure is a trapezoid.
g: The figure has four congruent sides.
r- The figure has four right angles.

a. pandr

p and r: The figure is a trapezoid, and the figure has

four right angles. Although ris true, p is false. So, p and r is false.

b. ~pAg

~p A q: The figure is not a trapezoid, and the figure has four
congruent sides. Both ~p and g are true, so ~p A g is true.

-
N '\\U(« AGa Sale
-~
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82) Use the statements:
p:-3-2=-5

q: Vertical angles are congruent.
rr2+8>10

Write a compound statementfor:qV ~r

a) Vertical angles are b) Vertical angles are

congruentor2 + 8 > 10 congruentor2 + 8 < 10

c) Vertical angles are d) Vertical angles are

congruentand2 + 8 < 10 congruentand2 + 8 > 10

84) Use the statements:
p:-3-2=-5

g: Vertical angles are congruent.
r:2+8>10

Write a compound statementfor:rVv g

a)2+8>10and b)2+8>10o0r
Vertical angles are Vertical angles are
congruent. congruent.
c)2+8<10or d) 2+8<10 and Vertical
Vertical angles are angles are congruent.
congruent.

86) Use the statements:
p:-3-2=-5

g: Vertical angles are congruent.
r2+8=10

Write a compound statementfor:~r Vv ~p

a)2+8<10 or b) 2+8 >10 or
—3-2%-5 —3-2#-5
c) 2+8<10 and d) 2+8 >10 and
—3-2%-5. —3-2=-5

83) Use the statements:
p:=-3-2=-5

q: Vertical angles are congruent.
r2+8>10

Find the truthvaluefor:q Vv ~r

a) True b) False

c) Neithertrue nor false | d) Can’t be determined

85) Use the statements:
p:-3-2=-5

g: Vertical angles are congruent.
r:2+8>10

Find the truth valuefor:rv q

a) True b) False

c) Neither true nor false | d) Can’t be determined

87) Use the statements:
p:-3-2=-5

g: Vertical angles are congruent.
r2+8>10

Find the truth value for::~r VvV ~p

a) True b) False

¢) Neithertrue nor false | d) Can’t be determined

-_—
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19

Write compound statements for conjunctions and disjunctions and determine truth values of

statements

(1,2,5) 717 [l

88) Use the statements:
p:-3-2=-5

g: Vertical angles are congruent.

r2+8=10

Write a compound statementfor:pandg

a)—3—2=—-5or
Vertical angles are
congruent.

¢) -3-2=-5 and Vertical

angles are congruent.

90) Use the statements:
p:-3-2=-5

b) -3-2#-5 and
Vertical angles are
congruent.

d) -3-2#-5 or Vertical
angles are congruent.

g: Vertical angles are congruent.

r2+8=10

Write a compound statementfor:p Ar

a) -3-2=-5or
24+8>10

c) 3-2=-5and
2+8>10

92) Use the statements:
p:-3-2=-5

b) -3-2#-5 and
2+8>10

d)-3-2# -5or
2+8>10

g: Vertical angles are congruent.

r2+8=10

Write a compound statementfor: ~p A ~q

a) -3-2# -5 and
Vertical angles are not
congruent.

c) -3-2# -5 or Vertical
angles are not
congruent.

b) -3-2=-5and
Vertical angles are not
congruent.

d) -3-2= -5 or Vertical
angles are congruent.

89) Use the statements:
p:-3-2=-5

g: Vertical angles are congruent.
r2+8>10

Find the truthvaluefor:pandg

a) True b) False

c) Neithertrue nor false | d) Can’t be determined

91) Use the statements:
p:-3-2=-5

g: Vertical angles are congruent.
r2+8>10

Find the truth valuefor:p Ar

a) True b) False

c) Neithertrue nor false | d) Can’t be determined

93) Use the statements:
p:-3-2=-5

g: Vertical angles are congruent.
r2+8>10

Find the truth value for: ~p A ~q

a) True b) False

c) Neithertrue nor false | d) Can’t be determined

-
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Module 12: Logical Arguments and Line Relationships

Prove theorems about angles by using the Angle Addition Postulate

(EX1,1-3)

747,753

MI2ZL6: Proving Angle Relationships

Angle Addition Postulate

The angle addition postulate states that if D is in the

YL LTE/YIE | interior of ABC then

ZABD + /CBD = /ABC /
60°+40° =100°

Example 1 Angle Addition Postulate

What is m£3 if m£1 = 23° and
mZABC = 131°?

Choose from the reasons provided to justify

each step.

mZl+ ms2 +ms3 =

m/AE
23+ 90"+ m43 =131
N3+ msL3 = 131
113"+ m£3 — 113" =131"— 113" Subtraction Property
m£3 = 18°

3C Angle Addition Postulate
Substitution Property
Substitution Property
Substitution Property

Page 8

14) Find the m« ABD if m £ ABC =110° and
13)Calculate m £ABC. If m £ ABD=70 and mz2=36°
m 2 DBC=43 (Note:From the diagram , £2 represent 2DBC)
a) 27 c) 70 a)146° c) 74°
b) 113 d) 103 b) 54° d) 84°
15)m £EBC=55 and m £EBD= 20, find m£2 A B
(Note:From the diagram , 22 represent 2DBC)
D
a)35° c) 75°
b) 20° d) 45° o

-
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4 . (13-18) 754
Prove theorems about angles by using properties and theorems of angle congruence

Complementary Angles Supplementary Angles

m Angle Relationships k

Theorem 12.8: Vertical Angles

Theorem 2 \‘1
If two angles are vertical angles, then 1 4 3 3 2 <= >
they are congruent. mza +msb = 90° msza+mesb = 180°
1= /3and 22 = /4 Angles that added up to 90 Angles that added up to 180
16) Find the measure of each numbered angle. 17) Find the measure of each numbered angle.
m46 =(2x-21) ° ms5=m<s6 _ .
mz7=(3x-34) ° k. 5/ N\6 -
5]
4
8
a)£6=730, £7=107o, b) £6=1070, £7=73o, a) £5=30° 46 =30° |b)£5=90¢, £6=900
£8=730 £8=107¢
€)£6=900, £7=90¢, d)£6=1170, £7=63e, ¢) £5=600, £6=600 d) £5=450, £6=450
£8=800 £8=1170
18) Find the measure of each numbered angle. 19) Find the measure of each numbered angle.
2 and 23 are complementary. 22 andz4 ,andZ4 and 25
21 =s4andms2 = 28°. are supplementary mz4 = 105° \ f
i~
<« 2\3 4/5 >
112
3
4
a) £1=620, £3=620, b) £1=28¢, £3=620, a) £2=750, £3=750, b) £2=1050, £3=750¢
24=620 £4=280 £25=1050 , £5=750
€) £1=340, £3=620, d) £1=45¢, £3=620, c) £2=750, £3=1050, d) £2=1050, £3=105¢,
£4=340 £4=450 £5=750 25=750

-
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20) Find the measure of each numbered angle.

ms9=(3x+12) °
m<10= (x-24) ° 9

21) Find the measure of each numbered angle.

ms3 = (2x + 23)°
ms4 = (5x — 112)°

a) £9=1140, £10=660 b) £9=1560, £10=240

c) £9=900, £10=900 d) £9=1200, £10=600

a) £3=1130, £4=1130 | b) £3=1130, £4=670

c) £3=900, £4=900 d) £3=750, £4=105¢

llel, perpendicular, or

6 Classify lines as p.

ither by comparing the slopes of the lines

(1-6) m

MI2L&: Slope and Equations of Lines

Rgme.mher Rate of change ( Slope)
— this =
y2 —
m= ——
N x2 —

29) Determine whether AB and CD are parallel,
perpendicular, or neither
A“ ’ 5)! 3(4’ 4,’ C(Q! -10)! D(_s! -5]

a) Parallel b) Perpendicular

c) Neither d) Can’t be determined

Paralleland Perpendicular Line

Parallel lines: Two lines are parallel
if they have the same slope.

slope 1 = slope 2
vl
x1

Perpendicular lines: Two lines are
| perpendicular if the product of their
slopes is 1.

Slope 1 x slope 2= -1
-1
l If slope 1 is m, then slope 2 is;

30) Determine whether 4B and CD are parallel,
perpendicular, or neither
A(-6,-9), B(8, 19), C(0, -4), D(2, 0)

a) Parallel b) Perpendicular

c) Neither d) Can’t be determined

-
Mg \«u(« AGu Saley
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31) Determine whether 4B and CD are parallel,
perpendicular, or neither
A(4s 2}3 B[-as 1)! C(ss 0)’ D('1 0’ 8]

a) Parallel b) Perpendicular

c) Neither d) Can’t be determined

33) Determine whetherﬁ and ﬁ are parallel,
perpendicular, or neither
A(Bs 4}! 8{4- 3)1 0(4! _9), D(2! _1)

a) Parallel b) Perpendicular

c) Neither d) Can’t be determined

32) Determine whether 4B and CD are parallel,
perpendicular, or neither
A(s’ -2)3 8(4, -1 )’ 0(3’ 11 ]’ D(-zs -9)

a) Parallel b) Perpendicular

c) Neither d) Can’t be determined

34) Determine whetherAB and CD are parallel,
perpendicular, or neither
A(4’ _2}! B{_2, _8}! 0(4’ 6}! D(B! 5)

a) Parallel b) Perpendicular

c) Neither d) Can’t be determined

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

(EX5,22-25) 770,772

Example 5 Write Equations of Parallel and
Perpendicular Lines

Write an equation in slope-intercept form for the line parallel to

y=- %x + 3 containing (— 3, 6).

5 B E;\CP?; : _
\r.)(tlki wa @L{f\pl‘}h

b )““'V'l)

Slep\ > / &Yep 2 4
Find Wee 313‘;6(-“"} gﬁé lj—ﬂd\\Ft\'(&:(){ Cb)

"o = -_ﬁ [0— ™WAUA ‘T'II}D

%) 7 J N )
¢ 2
L

) 2 o = ¢ \j

2

Write an Equationin Slope-
interceptform

Step 1: Use the given equation and
its relationship (parallel or
perpendicular) to determine the
slope of your line.

Step 2: Substitute the given paint
and the slope into the slope-
\S intercept form equation (y = mx + b)
q rY to find the y-intercept.

Step 3: Write the final equation in
l_slope-intercept form.

Page 1l
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Perpendicular lines: Two lines are
perpendicular if the product of their
slopes is -1.

Slope 1 x slope 2= 1

-1
If slope 1 is m, then slope 2 is;

41) Find the equation of the line that passes through
(-7,-4) and is perpendicular to V=%x+9.

a) y=—2x-18 b) y=2x+10

c)=-21x-215

d) y=-2x+10

43) Find the equation of the line that passes through
(6, 2) and is paralleltoy = - Ex +1.

a)y=—§x+6 b)y=§x—7
c)y=—§x—2 d)y=—§x+2

Parallel lines: Two lines are parallel
if they have the same slope.

slope 1 = slope 2

42) Find the equation of the line that passes through
(-1,-10) and is parallel to y=7.

a)y=-1 b)y=-10

c)x=—1 d)y=7x-3

44) Find the equation of the line that passes through
(-2, 2) and is perpendicular toy = -5x - 8.

Page 12
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Module 12: Logical Arguments and Line Relationships

2 Apply angle relationship theorems to identify parallel lines and find missing values (EX1-1-6) 776,779
MIZL9: Proving Lines Parallel
Alternate interior angles. Alternate exterior angles.
. . . . . L
Nonadjacent interior angles Nonadjacent exterior angles that exterior
that lie on opposite sides of lie on opposite sides of
transversal t. transversal t.
Theorem 12.15: Mtwrnate Misrar Angles Theorenm Theorem 12.17: Alternate Exterior Angles Theorem
If two parallel lines are cut by a transversal, then each I el ti I th 1
pair of alternate interior angles is congruent. tYVD parallel lines ar? cutbya t_[anwelsa  then each 2
pair of alternate exterior angles is congruent.
Z4dand £6= 24 = 16 z2and £8 = £2 = £8 4 }\ q
£3and £5= £3 = 25 Lland 27 = 21 = 27 1 i
interior
Corresponding angles. Consecutive interior angles.
. . T
Occur on the same side of Interior angles that lie on the 5 }V
transversal t and the same side of same side of transversal t. 7
hne q and r. Theorem 12.16: Consecutive Interior Angles Theorem 8
Fheorem 12.14: Corresponding Angles Theorem If two parallel lines are cut by a transversal, then each
ftwo parallel lines are cut by a transversal, then each pair of consecutive interior angles is supplementary.
Jair of corresponding angles is congruent. Y
43 d £7 3= . 5= H
3 and =¢23= 27 z4and £5= 24+ £5 =180 exterior
Zhand 28 = ,4= 48 L3and £6 = £3+ 26 =180

Example 1 |dentify Parallel Lines

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

a. £2=/8

£2 and £8 are alternate interior
angles of lines a and b.

Because £2 = £8, a || b by the Alternate Interior Angles Converse.

bf3=M

£3 and £11 are corresponding angles of lines £ and m. Because
£3 = /1, € || m by the Converse of the Corresponding Angles Theorem,

c. A12=214

Z12 and Z£14 are alternate exterior angles of lines a and b.

Because £12 = Z14, a || b by the Alternate Exterior Angles Converse.

T)H £3 = £7,determinewhich lines, if any, are
parallel. Statethe postulate ortheorem that

justifies your answer. = b
b ok
8/7 6/5

9/10 1/12

E 1?/15 1:1/13

> M

8) If £L9= 211, determine which lines, if any, are
parallel. Statethe postulate ortheorem thatjustifies

your answer. a
1/2 3/:1

8/7 65'
9/10 11/12

‘1615 1413 ¥

a) allb, Alternate
Interior Angles
Converse

Angles Converse

b) allb, Corresponding

a) allb, Alternate Interior
Angles Converse

b) allb, Corresponding
Angles Converse

c) allb, Alternate
Exterior Angles

Converse lines are parallel.

d) Itis not possible to
determine whether the

c) UIm, Corresponding
Angles Converse

d) Itis not possible to
determine whether the
lines are parallel.

Page 13
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9)If L2= 216, determinewhich lines, if any, are
parallel. State the postulate ortheoremthat

justifies your answer.

a b
ok sk
h 8/7 65'{3

9/10 1/12

Y

m

" 15/15 1:1/13

10) if ms5 +me12 = 1807,

determine which lines, if

any, are parallel. State the postulate or theoremthat

justifies your answer.

a b
b
- 8/7 65'£

9/10 1/12

‘ 1715 1«:/13 W

a) allb, Corresponding
Angles Converse

b) Ulm, Alternate Exterior
Angles Converse

c) lim, Alternate
Interior Angles
Converse

d) Itis not possible to
determine whether the
lines are parallel.

a) a |l b, Consecutive
Interior Angles Converse

b) !l || m, Consecutive
Interior Angles Converse

c) Ulm, Alternate Interior
Angles Converse

d) Itis not possible to
determine whether the

lines are parallel.

answer..

11) If £1= 26, determine which lines, if any, are
parallel. State the theoremthat justifies your

12) If m<7 + ms6 = 180° ,determine which lines, if
any, are parallel. State the theorem that justifies your

answer.

a) gllh, Corresponding
Angles Converse

b) p Il g, Alternate
Interior Angles Converse

c) g Il j, Corresponding
Angles Converse

d) It is not possible to
determine whether the
lines are parallel.

a) glih, Consecutive
Interior Angles Converse

b) pllg, Consecutive
Interior Angles Converse

c) gllj, Consecutive
Interior Angles Converse

d) ltis not possible to
determine whether the
lines are parallel.

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

Ex2(7-12) 777,779

Example 2 Use Angle Relationships

Find the value of y so that e || f.

From the figure, you know that line

d is perpendicular to
e and fto be parallel

line e. For lines

, line f must also

be perpendicular to line d. If line f'is
perpendicular to line d, then (4y + 10)

= 90°. Solve for y.

90 = 4y + 10
80 = 4y
20=y

Definition of perpendicular
Subtract 10 from each side.

Divide each side by 4.

e

ay+10p S
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107) Find the value of x so thatl || m.

108) Find the value of x so thatl || m.

k 4
(4x — 10)°
(2x + 6)° ¢
130° _—» m (3x + 10)°
k
a) 52 b) 22 a) 10 b) 15
c) 56 d) 68 c) 20 d) 25

109) Find the value of x so thatl || m.

110) Find the value of x so thatl || m.

k
k
NCE; "t Bt
(8x—8)° " m
ZA “ T+ 6p
a)4 b) 6 a)2 b) 18
c)8 d) 10 c) 24 d) 30
111) Find the value of x so thatl || m. 112) Find the value of x so that || m.
k ¢
(3x + 10y "
(7x + 5)° iy
1 —» m (5x + 18)°
- ‘%+4m°
a)3 b)5 a)4 b) 6
c)7 D)13 c)19 d)13
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Module 12: Logical Arguments and Line Relationships

Page 16

7 Find the distance between parallel lines by using perpendicular distance {9-14) 790
- - Y
MI2ZL10: Perpendiculars and Distance h :
Slope Intercept Form \\_
y=mx+b | ‘2\9. N 9.0)
= (slope)x + y-int t N b
- Lr pe)x + y-intercep: \‘t 3 \T’d
m Distance Between Parallel 2 -\Q
Lines | I . N
- ™
- b2 bT B 9
ey - J——z— N .
> X
1+m 5 N
N
35) Find the distance between the parallel lines: 36) Find the distance between the parallel lines:
y=7 Xx=-6
=-1 x=5
a) 6 units b)7 units a) 1 units b)11 units
¢)8 units d)9 units ¢)13 units d)30units
37 ) Find the distance between the parallel lines: 38) Find the distance between the parallel lines:
y=3x y =-5x
y=3x+10 y=-5x+26
a) 10 units b)3y10units a) V26 units b)26units
c)¥ 10units d)2Y10 units ¢ 13units d)2v26 units
39) Find the distance between the parallel lines: 40) Find the distance between the parallel lines:
y=x+9 y=-2Xx+5
y=x+3 y=-2x-5
a) 6 units b)3+/ 2units a) 2/5 units b)10 units
c)6v 2units d)3units ')V 5units d) 4/5units
g m.,(ﬁm Sl



Module 13: Transformations and Symmetry

799,801

L) Use rigid motions to reflect figures on the coordinate plane and describe the effects of the reflections (EX1,1-6)

MI3L1: Reflections

t IMPORTANT

A W WM WA VA VA WA WM WA WW W wm wm

WA WA A WA WA WM W W wm

b. in the line x = —2

a.in the line y = —1
1) Reflection in a Horizontal Line y= b (x. y) » (x. 2b-y) f" f"
8 i 8
. 2) Reflection in a Vertical Line x=a (x. Y) - (2a-x, Y) . ‘:‘ S i 715 E’ s |T
N i 3 =
\ iy v : 4
‘l 3) Reflection in a Line y=x (%, y) = (y, x) .J NEEN OR /‘ N - “l—-.oR. .
i“““““““““““ i‘R'\V |4
Example 1 Reflection in a Horizontal or Vertical Line SA—T [ :
8 I <
Consider quadrilateral RSTV with vertices at R(2, 1), 5(2, 4), T(5, 4), | " ' |

and V{5, 3). Graph the image of quadrilateral RSTV under each
reflection. Determine the coordinates of the image.

R(—6, 1), 51—6, 4),
(-9, 4), V(-9, 3)

R'2, —3), S'2, —6),
(5, —6), V15, —5)

45) Triangle ABC has the vertices A(-2, 2), B(0, 1),
and C(-1, -3). Find the coordinates of the vertices
after a reflection across the liney=x.

46) Trapezoid DEFG has the vertices D(0, -3), E(1, 3),
F(3, 3), and G(4, -3). Find the coordinates of the
vertices after a reflection in the line x=-1.

- 17
A
~L_|B \
| I
\[ /1o x o[ T [ [\[*
\ [ \
C D G
a) A(2,-3),B'(1,0), b) A(-2, -2), B'(0, -1), a) D'(-2,-3), E'(-3, 3), b) D'(0, 1), E'(1, -5),
C'(-3,-2) C'(-1, 3) F'(-5, 3), G'(-6, -3) F'(3,-5),G'(4,1)
c) A'(2,-2), B'(0, 1), d) A(2,-2),B'(1,0), c)D'(-1,-3), E'(0, 3), d)D'(2,-3), E'(3, 3),
c'(1,-3) C'(3,1) F'(-2, 3), G'(-3, -3) F'(5, 3), G'(8, -3)

47) RSTU has the vertices R(-2, 3), S(2, 4), T(2, -2),
and U(-2, -3) . Find the coordinates of the vertices
after areflectioninthe liney=x

Y| Is
Rl A"
[ x
1T IT
u

48) Square KLMN has the vertices K(-1, 0), L(-2, 3),
M(1, 4), and N(2, 1). Find the coordinates
of the vertices after a reflection across the horizontal

liney=-2.

y M

\

L 1

T(-2,2),U'(2, 3)

a) R'(2,-3),S'(-2, -4),

b) R'(3, -2), S'(4, 2),
T(-3, 2), U(-4, -2)

c)R'(-2,-3), S'(2, -4),
T(2,2),U'(-2, 3)

d) R'(-3, 2), S'(-4, -2),
T'(2,-2), U'(3, 2)

a) K'(-1,-4), L'(-2, -7),
M'(1,-8), N'(2, -5)

b) K'(-1, 4), L'(-2, 7),
M'(1, 8), N'(2, 5)

c) K'(-3, 0), L'(-2, 3),
M'(-5, 4), N'(-6, 1)

d) K'(-1, -2), L'(-2, -5),
M'(1, -6), N'(2, -3)

Page 17
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49) Determine the coordinates of S(-7,1) aftera
reflectionintheline y=3

50) Determine the coordinates of Q(6,-4) aftera
reflectionin thelinex=2

a) S'(-7,5) b) §*(7:5) a) Q'(2,-4) b) Q'(-2,-4)
¢) S'(7,-5) d)S'(-7,-5) c) Q'(-6,-4) d) Q'(6,4)
I 10 Determine the translation vector (EX1,1-2) 803,805
B
. Preimage a
MI3L2: Translations - ~ey T
Original shape Image
) ) A € A Resulting shape
Example 1 Determine a Translation Vector @ after applying the
K 7 K i e transformation
Determine whether a translation maps AABC— AAB'C
AJKL onto AJKL. If so, find the 3\ u 4
translation vector. If not, explain why. 5 e S —
% L ' '
AJK'L'is not a translation of AJKL. e A Keep in mind that the vector (a, b) is X y

The distances between corresponding
vertices are not equal.

1
e

equivalent to the mapping
(x,y)->(x+a,y+b).

+ up

mm + right
/| 4 - left

51) Determine whether a translation maps
AJKL onto AJ'K'L'. If so, find the translation vector.

K1Y
)‘{ \\
L £
K [¢] x
!I' \\‘
J L

52) Determine whether a translation maps
quadrilateral LMNP onto quadrilateral L'M'N'P’. If so,
find the translation vector.

Y|P
RN
P !
T %
/ L’IN Mi
/
N’ M’

a) Yes; (—2,5) b) Yes; (2,5)

a) Yes; (—4,—4) b) No; the figure was

rotated, not translated

d) No; the triangle
changed size, meaning it
is a dilation.

c) No; the orientation of
the triangle changed, so
it is a reflection or
rotation instead of a
translation.

c) No; the figure was d) Yes; (—4,—3)
reflected across the y-

axis.

-
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Module 13: Transformations and Symmetry

1

Use rigid motions to rotate figures about points that are not the origin and describe the effects of the

rotations (EX1,1-4) 807-809
MI13L3: Rotations m
R R T
THE ORIGIN Rule (H, K)

90 degrees clockwise f

(Xr V) - [Vr —X}

270 degrees counterclockwise

180 degrees

Points

Translate

(x—hy—k)

Rotation Rule

Translate back
(x'"+h,y +k)

(% ¥) 2 (=%, -=v)

270 degrees clockwise f

(6 y) =2 (-v, x)

(x,y)

of the center of ratation

fram the paint.

1)Subtract the coordinates

2)Apply the
rotation rule

3)Add the center of

rotation back to the

rotated point

90 degrees counterclackwise

Example 1 Rotation About a Point That Is Not
the Origin

Triangle ABC has vertices A(—8, 5), B(—8, 9), and C(—3, 6). Graph

AABC and its image after a rotation of 180° about (—5, 3).
Step 1 Graph AABC.
Step 2 Map the center of rotation to the origin.

To map the center of rotation to the origin, translate the center of

rotation along the vector (5, —3). Then translate the vertices of
AABC along the same vector.
XN —Kx+5y—3)

A(-8,5)—(-3,2) B(-6,9) —(-16)

q-3,6)—(2,3)

Step 3 Rotate 180° about the origin.

ey = =x. -y
A=3.2)— (3.-2)
B(—1,6) — (1, —6)
C(2,3) = (-2, -3)

Step 4 Map the center of rotation to its original position.

To map the center of rotation to its original position, translate the

center of rotation along the vector (=5, 3). Then translate the

vertices of the rotated triangle along the same vector.

oyl = (x—5y+3)
AB. —2) = A(-2.1)

B(l, —6) — B{—4,—3)
C(—2,-3)— C(~7,0)

BN

[ 7]

<

Y
&g

140 T

—ESTe

—L e I
2

e
¥
[
|

53) Triangle XYZ has vertices X(0, 2), Y(4, 4), and
Z(3,-1). Graph AXYZ and its image after a rotation
of 180° about (2, -3).

a) XJ(4r _8)1 Y’(O, _10)J
and Z'(1, -5).

b) X'(2, -5), Y'(-2, -7),
and Z'(-1, -2).

54) Triangle ABC has vertices A(1, 7), B(3, 2), and C(-2,
-2). Graph AABC and its image after a rotation of 270°

counterclockwise about (-4, 2).

a) A'(1, -3), B'(-4, -5),
and C'(-8, 0).

b) A'(-9, -3), B'(~4, -5),

and C'(-8, 0).

c) X'(0, -2), Y'(-4, -4), and | d) X'(4, -1), Y'(0, -2), and

c) A'(1,7), B'(4, 2), and

d) A'(1, -3), B'(-4, -5),

Z'(-3,1). Z2'(1, 2). C'(-2, -2). and C'(-2, 4).
Step 1 Step 2 Step 3 Step 1 Step 2 Step 3
Points Translate Rotation Rule Translate back Points Translate Rotation Rule Translate back
(x—hy—k) '+ h,¥ +k) (x —h,y—k) x'+h,y +k)
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of 180° about (-3, -6).

55) Triangle FGH has vertices F(-3, 4), G(2, 0), and
H(-1, -2). Graph AFGH and its image after a rotation

a) F'(-3, -16), G'(-8,
-12), and H'(-5, -10).

b)) F'(3, -4), G'(-2, 0),
and H'(1, 2).

56) Quadrilateral ABCD has vertices A(-2, 4), B(1, 3),

C(2,-3), and D(-3,-1).

Graph quadrilateral ABCD and its image aftera
rotation of 90° counterclockwise about (-1, 2).

a) A'(-3, 1), B'(-2, 4), and
C'(4,5),0(2,0).

b) A'(-3, 1), B'(-2, 4), and
c'(,5), D'(2,-1)

c) F'(-3, -16), G'(8, -12),

d) F'(0, -10), G'(-5, -6),

c) A'(-3, 1), B'(-2, 4), and

d) A'(-4, 2), B'(-1, 3), and

and H'(-5, -6). and H'(-2, -4). C'(4,5), D'(-2, 0). C'(2,-3), D'(-3, -1).
Step 1 Step 2 Step 3 Step 1 Step 2 Step 3
Points Translate Rotation Rule Translate back Points Translate Rotation Rule Translate back
(x—h,y—k) (x'+h,y+k) (x—h,y—k) x'+h,y +k)
20 Use rotational symmetry to describe the rotations that carry a figure onto itself (1-6) 829

MI3L6: Symmetry

7

]

To find the number of lines of '

symmetry of o shope:
"Count the number of lines

that divide the shape into
matching halves.'

94) Determine whether the figure has a line of
symmetry. If so, state how many lines of symmetry

I 95) Determine whether the figure has a line of

symmetry. If so, state how many lines of symmetryit

it has. has.
a)2 b)3 a)2 b)3
c)4 d)1 cl4 d) 1

97) Determine whether the figure has a line of
symmetry. If so, state how many lines of symmetry it

98) Determine whetherthe figure has a line of
symmetry. If so, state how many lines of symmetry

has. it has.
a) 2 b) 3 a) 4
c)d dj o c)6

b) 5

D)7

APLPOPRD

For a regular
polygon (all
sides and
angles equal):
Number of lines
of symmetry -
Number of sides

96) Determine whether the figure has a line of
symmetry. If so, state how many lines of symmetry it

b)3

a) 2

99) Determine whether the figure has a line of
symmetry. If so, state how many lines of symmetryit
has.

a)5 b) 6

c)7 D)8

Page 20
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Module 14: Triangles and Congruence

24 Prove the Triangle Angle-Sum Theorem and apply the theorem to solve problems Ex1(1-4) 839,843
MIULY: Angles of Triangles
TRIANGLE ANGLE-SUM The sum of the measures of the interior
THEOREM angles of a triangle is 180°.
A+ B+ (C=180°

Apply Example 1 Use the Triangle Angle-Sum Theorer.
118) FINQ INe measure or eacn numperea angle.

119) Find the measure of each numbered angle.

a) £1=95° £2=81°,
£3=57°

b) £1=57° £2=81",
£3 =95°

a) £1=30°, 22 = 60°

b) £1=60°, £2 =30°

) £1=123°, £2=52°,
£3=29°

d) £1=285° L2=281°,
£3=67°

c) £1=90°, £2=30°

d)£1=30°, £2=90°

120) Find the measure of each numbered angle.

121) Find the measure of each numbered angle.

R

80°

35°

V

S

a) £1=56°, L2 =50°,
23 =80°

b) £1="56°, £2 = 56",
£3=74

a) £1=99° 2£2=64°,
£3=81°

b) £1=80°, 22 =64°,
£3=99°

c)£1=66° £2=50°,
£3=64°

d) £1=56°, £2=80°,
£3=50°

c)£1=109° £2=29°,

£3=71°

d) £1=81° 22 =64°,
£3=199°

122) Find the measure of each numbered angle.

m

a)21=17°, £2=17°

b) £1=34°, £2=34°

) 21=17° £2=34°

d) £1=34° £2=17°
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12 Prove the Exterior Angle Theorem and apply the theorem to solve problems (EX2,5-8) 841,843

(€ Example 2 Use the Exterior Angle Theorem

ARCHITECTURE Find the measure of ZDAB in the front face of the EXTERIOR ANGLE
b_llildiﬂg- - THEOREM

The measure of an exterior angle of a
triangle is equal to the sum of the measures
of the two remote (opposite) interior angles.

\

[Z =/a +/

J

Exterior
angle

mZDAB =m/ABC + m/BCA Exterior Angle Theorem opposite
12x +7=6x—4+ 65 Substitution interior
angles

x=9 Solve.

mZDAB =12(9) + 7 or 115°

57) Find m£ABC. 58) Find m«F.
A E
95°
g 42X 145° _ 5g° X £
cC D 1H G
3) 50° b) 95 a) 61° b) 58 °
c)25° d)145° C) 29° d) 90 °

60) A gardener uses a grow light to grow vegetables
indoors.lf ms1 = (8x)°andmz2 = (7x — 4)°,
whatis m2£1?

59) Alookouttowersitsona
network of struts and posts.
Leslie measured two angles on

thetower. If m21 = (7x — 7)°,
ms2 = (4x+ 2)°, and

ms3 = (2x + 6)°, whatis m«1?

a) 89° b) e a) 5o

C) 98 ° d] 36° C) 64° d) 36°

-
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Module 14: Triangles and Congruence

13 Use congruence criterion of corresponding congruent parts of triangles to solve problems (EX2,6,7,10-13) 848,851,852
MI4L2: Statements, Conditionals, and Biconditionals
CONGRUENT TRIANGLES

Order is Important for
your Congruence Statement

AABC = ADEF
s

Two triangles are congruent if and
only if their corresponding parts
are congruent. These corresponding
parts include corresponding angles
and corresponding sides.

Cc F
A B D I E

AABC = ADEF

Example 2 Use Corresponding Parts of
Congruent Triangles

In the diagram, ARSV = ATVS. Find the values of x and y.
2y —1

24 ¥

% Vv

Part A Find the value of x.
LT= /R
msT = m4R
=180° — 90° — 78°
=12°

The value of x is 12.

Part B Find the value of y.

RS=TV
RS=TV
2y —1=24
y=125

The value of yis 12.5.

61i) In the diagram, AABC = AFDE.
Find the value for xandy.

a) x=36, y=48

61ii) In the diagram, AABC = ADEF.

Find the value for xandy.

A

c) x=24, y=48 d) x=36, y=24

aloe= 2=

b) x=27.8 , y=35

c)x=10 ,y=35

d)x=10 , y=30

62) Camilais designing a new image
for her cell phone case.

Ifm£ABC = 35°, m£BAC = 29°,
and £ACB = +DEB,

whatis m<DEB?

a)29° b) 30°

63) Mr. Lewis is building a rustic dining table. Instead

of having four legs, the table has
a set of supports at each end.
If ZPRQ = £TVU and m£RPQ = 49°,

whatis msTVU?

c)35° d)116°

a) 49°

b) 90°

c) 41°

d) 30°
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Module 14: Triangles and Congruence

23

Use the 555 congruence criterion for triangles to solve problems and prove relationships in g tric Ex1(17-20) 855, 861

figures

MIUL3: Proving Triangles Congruent — SSS, SAS

If three sides of one triangle B
SIDE-SIDE-SIDE are congruent to three sides
(SSS) CONGRUENCE of a second triangle, then c
the triangles are congruent. A Y
Example 1 Use SSS to Prove Triangles Congruent
113) Complete the flow proof.
Given: A QRSis isosceles with §R = SR . RT bisects (S atpoint T.
Prove: A QRT =A SRT - —
Which reason is justified by statement “?” AQRSs isosceles RT bisects QS BT =BT
with QR = SR. at point T,
Given Given Reflexive Property
of Congruence
QT =5T
Q T S
?
\—) AQRT = ASRT
R 555
a) All Right Angles are Congruent b) Vertical Angles Theorem
c) Definition of segment Bisector d) Given
114) Determine which congruence theoremcan be 115) Determine which congruence theoremcan be
used to provethe triangles congruent. used to prove the triangles congruent.
H
Q } R
G
L
y T I S
K
a) SSS b) SAS a) SSS b) SAS
c) ASA d) AAS c) ASA d) Can’t be determined
116) Determine which congruence theoremcan be 117) Determine which congruence theoremcan be
used to prove the triangles congruent. used to prove the triangles congruent.
A
B D
(&5
a) SSS b) SAS a) SsS b) SAS
c) ASA d) Can’t be determined c) ASA d) Can’t be determined
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15 Use the SAS congruence criterion for triangles to solve problems {17-20) 861

SIDE-ANGLE-SIDE
(SAS) CONGRUENCE

congruent.

If two sides and the included
angle of one triangle are
congruent to two sides and the
included angle of a second
triangle, then the triangles are

A
\

A X
Bz
c

70) Determine which congruence theoremcanbe
used to prove the triangles congruent.

71) Determine which congruence theoremcanbe
used to prove the triangles congruent.

H
G
L
J
K
a) SSS b) SAS
c) ASA d) AAS

Q ! R
T % S
a) SSS b) SAS
c) ASA d) Cannot be
determined

72) Determine which congruence theoremcan be
used to prove the triangles congruent.

73) Determine which congruence theoremcan be
used to prove the triangles congruent.

A
B D
C
a) SSS b) SAS
c) ASA d) Cannot be
determined

a) SSS b) SAS
c) ASA d) Cannot be
determined

Page 25
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Module 14: Triangles and Congruence

(]

T

Use ASA congruence criterion for triangles to solve pr

figure

(=}

and prove rel.

ps in ge Ex1(1-6) 863,367

MI4LuY: Proving Triangles Congruent — ASA, ARS

ANGLE-SIDE-ANGLE
(ASA) CONGRUENCE

are congruent.

If two angles and the included side
of one triangle are congruent to the

A Z |
X
two angles and the included side of ¢ B &r}sidz is between
Ykh‘-h

a second triangle, then the triangles

the two angles

NI T IV ITIT TN IIVTSTITIT NS

~_ REASONS FOR PROVING SIDES CONGRUENT IN TRIANGLES _‘ ';-‘,' Z REASONS FOR PROVING ANGLES CONGRUENT IN TRIANGLES _

1) Given: The side is stated directly in the question.

Example: Given: RQ = ST

o

L 1) Given: The angle is stated directly in the question.
Example:  Given: zN = L

2) Reﬂexrtv: P_:('pl:_rt":’f (;ongt“_le"‘;: Ahs;detlfl f.\ 2) Vertical Angles Theorem:
congruent Lo 1se when two Iriangles s Ie c b o
i 7/ q Vertical angles are congruent.
same side. — —| & N
Examp]e: XZ = ZX ‘{"f l ‘.) p % cUVY = 2 XWV ™~ X
P < i B
3) Definition of Segment Bisector : B C v D |3) Definition of Angle Bisector : ZABD = +DBC
A segment bisector divides a segment A o An angle bisector divides an angle into
nto two congruent parts. 5 &t |two congruent angles. D
Example: Given: AC bisects BD BC = CD Example: Given: DB bisects ZABC A (d
4) Definition of Midpoint: R 4) Alternate Interior Angles Theorem:
A midpomt divides a segment mto two Parallel lines create congruent alternate
congruent segments. 4 interior angles.
Example: Given: Vis the midpoint of RT. ? Example: Given: UY | XW VWX = VYU
Vg = i
~ 5) All Right Angles Are Cong [+ N
— .« Remember Use the correct reason to justify ;) e ::ﬁl" ll ;l‘ EHf o e =
— = erpendicular hines form congruent right angles.
-l each step and build a strong proof! MG | Tcamale: SO AT wT P t
2 s e i vog | XAMPIE:  Giyen: NP 1PL /MPL = +«NPL
= N m

T4 AV A 4V AV A A 4 AV AV AV AV VT L MV G VAV LA L AV VLV Ve 4

Example 1 Use ASA to Prove Triangles

__ Congruent

100) Complete the two-column proof.

Given: ZBAC=/DEC; BDbisects AE.
Prove: AACB=AECD
Which reasonis justified by statement “?”

M

Statements Reasons
A 1. £ZBAC = £LDEC 1. Given
A 2. BD bisects AE 2. Given
¢ 3. AC=EC 3. Definition of segment bisector
£ 4. /ACB = /ECD 4, 2
B 5. AACB = AECD 5. ASA
a) Reflexive Property b) Vertical Angles Theorem

c) Definition of Angle Bisector

d) Alternate interior angle

-
Vs Nl A Sl
- o
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101) Complete the two-column proof.
Given: AB || CD, 2.CBD = +ADB.
Prove: AABD = ACDB.
Which reasonis justified by statement“?”
Statements Reasons
A = B 1. 4B || CD 1. Given
2. ZCBD = £ADB 2. Given
3. LABD = £ZCDB 3. ?
4. BD = BD 4. Reflexive Property of Congruence
D > &
5. AABD = ACDB 5. ASA
a) Reflexive Property b) Vertical Angles Theorem
c) Definition of Angle Bisector d) Alternate interior angle
102) Complete the two-column proof.
Statements Reasons
Given: 28 = 2V, Tis the midpoint of SV. L /S=/V 1. Given
Prove: ARTS = AUTV
Whichreasonis justified by statement“?” 2. T is the midpoint of SV. | 2. Given
Vv 3. ST=TV 3 )
R T 4. LRTIS= LVTU 4. Vertical Angles Theorem
U 5. ARTS = AUTV 5. ASA
S
a) Given b) Definition of Midpoint
c) Reflexive Property d) Alternate interior angle
103) Complete the flow proof. —
[AB =CB J [ﬁA =ZC ]
Given: AB = (B, A= £C, and DB bisects LABC. Given Given
Prove: AD =(CD
Which reasonis justified by statement“?” Y
(ae0=ace0 |—+(= 0 |
B ASA A CPCTC
[AABD = /ZCBD
D E:%::j
A 2
[[ﬁ bisects ZABC.
Given ”
a) Reflexive Property b) Vertical Angles Theorem
c) Definition of Angle Bisector d) Alternate interior angle

-
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104) Complete the paragraph proof.

Given: CD bisects AE, AB || CD, and E= 2BCA

Prove: AABC= ACDE

Which reasonis justified by statement “?”

B D

IANVAN

A C E

Proof: It is given that .E = 2BCAand CDbisects AE .Since
CDbisects AE ,by the definition of bisector, AC = CE .We are
also given that AB || CD .By considering segment AEas the
transversal, we can use this to determine that £Ais congruent
to 2DCEbythe[ 2 |. From this we know that

A ABC =A CDEbythe ASA Congruence Postulate.

a) Corresponding angles

b) Vertical Angles Theorem

c) Definition of Angle Bisector

d) Alternate interior angle

105) Complete the paragraph proof.

Prove: AECB= AECD

B

C| E

D

Given: CE bisects 2BED; .BCE and 2ECD areright angles.

Whichreasonis justified by statement“?”

Proof: We are given that CEbisects ZBEDand that ZBCEand
£ECDare right angles. Because all right angles are congruent,
£LBCE = £ECD. By the definition of angle bisector, LBEC

=~ ¢/DEC. The tells us that EC = EC.

By Angle-Side-Angle Congruence Postulate, A ECB =A ECD.

a) Reflexive Property

b) Vertical Angles Theorem

c) Definition of segment Bisector

d) Definition of Midpoint

106) Complete the paragraph proof.

Prove: AXWZ= AXYZ

Given: W= Y, WZ =YZ, and XZ bisects LWZY

Which reasonis justified by statement“?”

Proof: Itis giventhat zZW = Y, WZ = YZ ,and XZbisects ZWZY.

Therefore, ZWZX = £YZX by theIII.
We can now state that A XWZ =A XYZby applyingthe Angle-Side-
Angle Congruence Postulate.

a) Reflexive Property

b) Vertical Angles Theorem

c) Definition of angle Bisector

d) Alternate interior angle
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16 Use the AAS congruence criterion for triangles to prove relationships in geometric figures theorem,Ex3(12-15) 865,866,869

If two angles and the non-included A
side of one triangle are congruent to

X
c gide ig not
. between the
ANGLE-ANGLE-SIDE the corresponding two angles and Y7 o angles
non-included side of a second triangle, - /
z
Y

(AAS) CONGRUENCE then the two triangles are congruent

Example 3 Use AAS to Prove Triangles Congruent

74) Complete the flow proof.

Given: RQ = ST, RQ|| ST

P’°§’e‘ ARUQ= A.Tl.‘lS . Given Alternate Interior
Which statementis justified by reason|and ||? Angles Theorem

R S

1\ |

V ¥ a0

— AAS
| 1] |
Vertical Angles

Q T Theorem

a) I: £RQS = £TSQ b) I: LRQS = £RTS
Il: ZRUQ = £TUS Il: £TSQ = £QRT
c) I: £ZRUQ = £TUS d) I: £TSQ = £QRT
Il: ZRQS = £TSQ, II: ZRQS = ZRTS
75) Complete the flow proof.
Given: JK = MK, £tN= L
Prove: AJKN= AMKL
Whichreasonis justified by statement “?”
J IN=LL JK = MK ZIKN = LMKL
Given Given '
< ‘ \ /2
AJKN = AMKL
M AAS

a) Reflexive Property b) Vertical Angles Theorem

c) Definition of Angle Bisector

d) Alternate interior angle

-
Vs Nejl A Sl
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76) Complete the paragraph proof.

Given: DE | FG, 2E= G
Prove: ADFG= AFDE

Whichreasonis justified by statement “?”

Proof: It is given that ZE = 2Gand DE || FG .Considering
DFas the transversal that cuts through parallel segments
DEand FG ,by the Alternate Interior Angles Theorem,
¢DFG = +FDE. DF= DFbythe

Therefore, A DFG =A FDEby AAS.

a) Reflexive Property

b) Vertical Angles Theorem

c) Definition of segment Bisector

d) Definition of Midpoint

77) Complete the two-column proof

Prove: AUVY = AXVW

Given: Vis the midpoint of YW; UY | XW.

Which reasonis justified by statement “?”

U
Vv w

X

Statements

Reasons

1. Vis the midpoint of YW :UY || XW
2.YV=VW

3. LVWX = LVYU
4. LTUY = LVXW
5. AUVY = AXVW

1. Given

2. Midpomt Theorem

| ? |
4| ? |
5. AAS

a) Reflexive Property

b) Vertical Angles Theorem

c) Definition of Angle Bisector

d) Alternate interior angle

78) Complete the two-column proof

Given: MS = RQ, MS | RQ

Prove: AMSP = ARQP
Whichreasonis justified by statement “?”
M S Statements Reasons
1. MS=RQ, MS||RQ 1 .Given
P 2. LSPM= £LOPR 2. ?
3. LSMP = LORP 3. Alternate Interior Angles Theorem
4. AMSP = ARQP 4. AAS
Q R

a) Reflexive Property

b) Vertical Angles Theorem

c) Definition of Angle Bisector

d) Alternate interior angle
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Module 14: Triangles and Congruence

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

(4-9) 873

MIULS: Proving Right Triangles Congruent

Leg-Angle (LA)

B X
If the leg and an acute angle of one
right triangle are congruent o a leg Asse E Axyz
and an acute angle of another right
triangle, then the trianglea are A ¢ v

congruent.

RIGHT TRIANGLES
CONGRUENCE THEOREMS

Leg-Leg (LL)

If the two lege of one right triangle are A
congruent to the two lege of another right 2 |
triangle, then the triangles are congruent. e—H—Lly L\

>

2

Hypotenuse-Angle (HA)
[f the hypotenuge and an acute angle of one A

right triangle are congruent to the hypotenuge
and an acute angle of another right friangle,
then the triangles are congruent.

Hypotenuse-L HL.

R
If the hypotenuse and leg of one right
friangle are congruent fo the hypotenuse
and leg of another right triangle, then
14 g q e triangles are congruent.

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

W X

a)LL b) HA

65) Determine whether each pair of triangles is

congruent. If yes, include the theorem that applies.

N

c) LA d) HL

a)LL b) HA

c) LA d) HL

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

a) LL b) HA

c)LA d) HL

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

68) Determine whether each pair of triangles is

congruent. If yes, include the theorem that applies.

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

a) LL b) HA

c) LA d) Not congruent

u
T 4

a)LL b) HA

c) LA d) HL
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a) LL

b) HA

c) LA

d) Not congruent
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Module 14: Triangles and Congruence

17

Solve problems involving isosceles triangles

Theorem,Ex2(5-7) 875,877-880

MIULEG: Isosceles and Equilateral Triangles

A

Leg

Base Angle -

Wertex Angle

Leg

Base Angle

ISOSCELES TRIANGLE

THEOREM

Example 2 Find Missing Measures in Isosceles Triangles

Find m£B and m£C.

Part A Determine side relationships.

Use the Distance Formula to determine the
measures of the sides of AABC. The

coordinates of AABC are A(Q, 3), B(4, —2), and

C(—4,-2).

AB = /(0 — 4)2 + [3 — (—2) or V41 units

70"

ZEEEEON

C D B8

AC = [0 — (=4 + [3 — (=2)P or V41 units

BC = 1[4 — (—4)P + [-2 — (-2)P or 8 units

So, AABC is an isosceles triangle with AB = AC.

Words If two sides of a triangle are congruent, then the angles
opposite those sides are congruent.
Example IfAC = BC, A 7 5 B
then /2 = /1.
&

REMEMBER

The distance between two points (x;, ;) and (x;.1;) is given by the formula

d= \,'Ir(-": 4 )J +(3—x }:

Part B Determine the angle measures.

Because AB = AC, we know that ZC = /B by the Isosceles
Triangle Theorem.

mZA + m£B + m4£C =180°
mZA + 2m£B = 180°

70° + 2m4£B = 180°

mZB =msC = 55°

Triangle Angle-Sum Theorem
Definition of congruent
Substitute.

Solve.

79) Refer to the figure. Find m2A.

A
/'y\\
)4 N
55
T B
O x

a) 55%

b) 70 ©

¢) 110°

d) 125°

81) Find the measures of £DEF and £EFD.
. Round to the nearesttenth, if necessary.

EVY

[+] x|

a) £DEF=450,/EFD=450

b) 2DEF=67.50,

£EFD=67.50
c) £DEF=22.5¢, d) £DEF=900,
£EFD=22.50 LEFD=450

80) Find the measures of m£TRS, and m£RST.
Round to the nearest tenth, if necessary.

RN Y
T

N

a) m«£TRS=38e,
m£RST=90¢

b) m£TRS=520,
m£RST=380

¢) M£TRS=38o,
m£RST=520

d) mz£TRS=520,
m£RST=760
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5 Solve problems involving equilateral triangles

(8-15) 880

An equilateral triangle is a triangle in which all three

EQUILATERAL sides have the same length, and all three angles are
TRIANGLE equal, each interior angle must measure 60°.
22) Find the value of x. 23) Find m<Band AC.
X B
3x+8 /60°
3m 3m
60°
.4 Y A 5
4x — 4
a) x=8 b) x=10 a) m£B=60eo, AC=3 m b) m«£B=1200, AC=3 m
c)x=12 d) x=15
c) m£B=60e¢, AC=6 m d) m£B=1200, AC=6m
24) Find the value of x. 25) Find msYand WY.
D w ¥
7in. 7in
60°,
6x°
= I E X

a) x=5 b) x=10 a) m£Y=60c, WY=7in. b) m£Y=600, WY=14 in.
c) x=15 d) x=20 c) mzY=300,WY=7in. | d)msY=300, WY=14in.
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26) Find the value of x.

27) Find the value of x.

L
A B
WK ax 40
60°

e 2

M C
a) x=15 b) x=20 a) x=5 b) £x=8
c)x=30 d) x=45 c) x=10 d) x=12

28i) Some tortilla chips can be modeled by a 28ii) Yield signs notify drivers to slow down and allow
triangle. Find thevalue forx and y. oncomingvehicles to proceed first.
Find thevalue for xandy.
{6x+3)mm
(23'*‘4) W
27mm 4x+2 3x+9
(21'*4)
a) x=3,y=18 b) x=4, y=28 a)x=7,y=240 b) x=15, y=7
c) x=5,y=18 d) x=3, y=20 c)x=7,y=15 d)x=11,y=15
1 Gidls o Lot | giass \quw\ﬂuﬁﬁg Use M,u\mwg)u\gm\w\)u\fw\fb&o

el 0 e M5 0SB lonil 5 0552 01 Al JLolg cager o 050 Lags S5y 31 ioeinns
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P

o

Answert key

! B 29 A 53 A
g ° 30 A 54
3 c 11
1 31 C 55 A
) ° 6 56 A
5 A 32 B
=z 8 57 A
6 B
58 C
/ A 34 c 12
59 C
8 B
3 ¢ 60 C
9 B
2 36 £ 61i A
10 B
. c 61ii B
11 A 7 13
38 A
12 B 62 D
39 B 63 C
L.O Question Answer 40 A

3 14 C L.O | Question | Answer 64 D
15 A 41 A 65 C
42 B
14
16 A 43 A 67 c
17 D
44 A 68 B
10 ° 45 A
4 19 © 69 D
20 ) 40 A 70 B
21 A 47 B
9 71 D
22 c 48 A 15
72 B
23 A
49 A
24 B 73 D
5 A 50 B
5
26 B
7 [ = e
28i B 00e 0 OCeq
28ii ©
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16

74
75
76
77
78

A

Answert key

P

O

17

79
80
81

18

82
83
84
85
86
87

19

88

89

90

91

92

83

O/l *» *» 0 > 0 > O m|m O > @

=

O

20

94

95

96

97

98

99

B

A

D

L.O | Question | Answer

100 B
101 D
102 B
21 103 C
104 A
105 A
106 C
107 B
29 108 C
109 B

Page 36

110 A
22 111 D
112 Cc
113 C
114 B
23 115 D
116 B
e D
118 Cc
24 L. A
123 B
124 A
125 A
25 126 C
127 B
128 A

o00e
o080
0800

0800 O00e
e00e 8000,
Q080 OOed
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