Geometry Unit3 Day 1

Learning Target — Students will use inductive reasoning to-make conjectures and deductive reasoning to
draw conclusions.

Induction is reasoning that uses specific examples to make a
conclusion. Sometimes you will make generalizations about
observations or patterns and apply these generalizations to-
new or unfamiliar situations. For example, you may notice that
when you don't study for a test, vour grade is Jower than when
you do study for a test. You apply what you learned from these
observations o the next iest you take.

Deduction is reasoning that uses a general rule fo make a
conchasion. For example, you may learn the rule for which
direction & tum a screwdriver: "righty tighty, lefty loosey.” i
you want to remove a screw, you apply the rule and tum the
strewdriver countercinokwise,

©  Ms. Ross teachos an Bconomics class every day froms 1:00 s to 2016 .

@ Studlsnts’ final grade is determined by class participation, homework, quizzes,
- and iests. She noticed that Andrew has not furned i his homework 3 days this

week. She is concernad that Andrew’s oirade will fall if he dogs not turs in his

evelavant information: ‘
Ms. Ross teaches an Economics class every day from 1:00 pu {0 2015 pie

{enerd indormnalion;

Btudents’ final grade is determined by class participation, homawark, quszzas,
and tests. :
Specific dormation

Andrew has ot turned In his homework 8 days this weel.

Conclusion:
Andrew’s grade will fall if he does not turn in his homework, |

1. Did Ms. Ross use induction or deduction to make this conclusion?
Explain your answer.
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2. Conner read an arficle that claimed that tobaceo use greatly increases the risk of _
getting cancer. He then noticed that his neighbor Matilda smokes. Conner is concerned
that Matilda has a high risk of gefting cancer.

a. What was Conner's conclusion? Madifgle. Newt ol ey 63 3}2 bt (Mr%

b. Did Conﬂer use mductlve or deductwe reasoning? Explam
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¢c. Is Conner’s conclusion correct? Explain your reasonmg
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3. Molly returned from 2 irip to England and tells you, *It rains every day in England!”
Sha explaing that it rained each of the five days she was there.

a. Did Molly use inductive or deductive reasoning? Explain.
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b. is Molly s conclusion correct, Explam your reasomng
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4. Dontrell Takes detafled notes in history class and math class. His classmate Trang will
miss biclogy class tomorrow to attend a field tip. Trang’s biology teacher asks him it
he knows someona who ahways takes detailed notes. Trang tells his biology teacher that
Dontrel takes detalled notes, Trang's biokogy teacher suggests that Trang should borrow
Dontrell’s notes becatse he concludes that Dontrell’s notes will be detailed. |

a. What conclusion did Trang make? What information supports this conclusion? | -
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b. What type of reasaning did Trang use? Explain your reasoning.
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. What conclusion did the btcingy teacher make? What information suppﬁrta

this conclusion? kﬂf\&l{ \ P &ﬂ ((’” n
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b, Desaribe how you used both induction and deduction, and what order you usad
these reasonings to make your conclusion.







The first three numbers in a sequence are 1, 4, 9. . . Marle and Jose both determined
hat the fourth aumber in the sequence is 16. Maﬂe s rule involved multiplication

- whereas Jose's rule involved addition.

a. What types of reasoning did Marie and Jose use to d%:ezmme the fﬁurth numbea'

i the sequence? 930 V\ ««Wwdu.o Vo v’urr « Frsh- ‘Mw\
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b. What rule did Marie use to defermine the fourth number in the sequence?
o cautiigied Yig | Fown s by (L3edd
- oy

d. Who usad the correct nile? Explain your reasoning.







Geometry Unit 3 Day 1 HW

2.1 Homework

Determine whether inductive reasoning or deductive reasoning is used in each situation. Themdetermine
whether-ii@conclusionis correct and-explaimryour reasening.

7. Jason sees a line of 10 school buses and notices that each is yellow. He concludes that all school
buses must be yellow.
s inductive reasoning because e has oheerved specific examples of 2 phenomanon—ths
eodor of school buses-——angd come UD with 2 genarsl nde based on those soecifio examples,

Fhgoonciusion s ot hiensssly tueritmay by thecoser-forexample, that alt or iost
“setret buses-in s sohockdistrict are Valiow, while another school district may havs -

8. Caitlyn has been told that every taxi in New York City is yeltow. When she sees a red carin
New York City, she concludes that it cannot be a 'taxsi‘
Dodu e | Heo wosenine (S pasd an &

10, Jose is shown the first six numbers of a sedes of numbers: 7, 11, 15, 19, 23, 27. He concludes that
the general rule for the series of numbersisa = 4n + 3.
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11. lsabella sees 5 red fire trucks. She concludes that all fire trucks are red,

TInducipe.

12. Carlos is told that all garter snakes are not venomous. He sees a garier snake in his backyard and
conciudes that it is not venomous.
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continued on next page






In each situation, identify whether each person is using inductive or deductive reasoning. Then compare
and contrast the two types of reasoning.

13. When Madison babysat for the Johnsons for the first time, she was there 2 hours and was paid $30.
The next time she was there for 5 hours and was paid $75. She decided that the Johnsons were
paying her $15 per hour. The third time she went, she stayed for 4 hours. She tells her friend Jennifar
that she makes $15 per hour babysiiting. 8o, Jennifer predicted that Madison made $60 for her
4-hour babysitting joh,

BMadizon used inductive reasoning fo conclude that the Jobhnsons were paying ner ot a rate of
18 per houn From that generad rule, Jennifer used deductive reasoning fo conclude that 4 howrs
of babysiting should result in 2 payment of 580, The inductive reasoning looks st evidencs and
creates g general role from the evidence. By contrast, the deduntive roasoning starts with a
general rule and makes a pradiction o deduction sbout what wdll happen in 2 particular nstance.

14. When Holly was young, the only birds she ever saw were black crows. So, she {old her little brother
Walter that all birds are black, When Walter saw a bluebird for the first time, he was sure it had to be

Somethmg other than a bird.
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15. Tamika is flipping a coin and recording the results. She records the following results: heads, talls,
heads, tails, heads, tails, heads. She tells her fdend Javon that the coin alternates between heads
and tai{s for each toss. Javon tells her that the next time the coin is flipped, it will defm;teiy be tails.
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18. As a child, the only frogs Emily ever saw were green. Emily told Juan that all frogs are green. When
Juan visited a zoo and saw a blue poison dart frog he concluded that it must be something other

than a frog.
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Geometry Unit 3 Day 1 HW

- 1;13 e inductive reasoning 1o determine the next two terms i each
b SEQUEnCE.

12, Wrile ﬁm first five terms of two d1ff:freni sequences that have 10 as the ‘) 7 JU &7
second lc-rm Dreseribe the pattern in cach of your sequenees. ) 5 514 0;;}) L. F(? T M {(17/ !{;
12. Make sense of problems, Generate a sequenice using this desceiption: Midhok
“The figst term h the sequence is 4, and each other term is three more 0
than twice the pmvmus term. 7 Li ) ; \ e ) ot
4 SR de?
14. The diagram shiows the first three figures in a pattern. Each figiiet rw—w%_%%_m _M___L_m .

smade of small triangles. How marny small trisngles wiltbe in the sixth
figure of the paztern? Sﬂpp{;rt Four answer. -

| . 4 e,
15. Critigue the reasoning of athers. The first two terims of a namber
pattern are 2 and 4. Alicia conjectures that the next term will be 6. Qr ‘J | o
Mario conjectures that the next term will be 8. W‘hu&a e ﬂjLL‘iiii’L i5
reasonable? Explain. B4 M il ‘

,{';f I

15. Use expressions for evm and odd integers to mnfirm &m conjecture
that the p:‘ﬂduf:;: ﬂf m even integer and an odd integer is an even integer.

19. Hairs found a3 Ll‘lﬁ‘ié SCEnE ATe Lunﬁastent with those of a sa%pcu;

Based o this evidence, su mw.?mgdmr concludes that the suspoct wasat
{he crime scene. Is this an e*{am? eof mduzm’e or dedactive rﬂasanmg?
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Geometry Unit 3 Day 2 Two Column Proofs

Students will use deductive reasoning and properties to write algebraic two column proofs.

The process of deductive reasoning, or deduction, must have a starting
point. A eonchusion based on deduction cannot be made unless there is an
established assertion to work from. To provide a starting point for the
process of deduction, a mumber of assertions are accepted as true without
proof,

When you solve algebraic equations, you are using deduction. You can use
propertics 1o support your reasoning without having fo prove that the
propertics are irue.

Properties of Equality

Addition Property ffa=bthena+c=5b+c

Subtraction Property g = b theng ~c=b ¢

Multiplication Property lfa=bthena-c=b ¢

Division Property Hfa="bande +# Q,t’hen% = %.

Reflexive Property 4= 4

Symmetric Property ffa=b.thend = a

Transitive Property Ifa=bandb = ¢, thena = ¢

Substitution Property Hfa = b, then b can replace « in any expression.

The Distributive Property

| alb +¢) = ab + ac

Properties of Congruence

Reflexive Property  AB = AB
LA= LA

Symmetric Property  If AB = CD, then CD = AB.
If2A == ZB then /B = /A

Transitive Property HHAB = CDand CD = EF then AB = EF.
fszAs/Band 2B = ZC then LA = /L




4. Using one o

equationfx + 9 = ES o 3~x

Jamg each operation or property used to
juestify eaclstep:

e b

addils

Fou ean organize the steps and the reasons used to fustify the steps in
W0 caltmns with staternents (aicps} on the left and reasons (properties)
on the right. This format is calied & two-column praof..

Example A

Given: 3fx + 2) — T = 5x 4 1T Proverx = —3

1 Statements 1 _Rf:amns _
‘ S M +”) - 1 S,\ + 11 1. Given cquamu
2,- _7:!§3 4 2yem By 12- 2. Addition Property of Equality
3. 3+ 6==5x L 12 3. sttfihntm*e Property
4. G2y 4+ 12 4. Subtraction Property of Equaliry
5. = Fx 5. Subtraction Property of Eqiality
6. —3amy 6. Division Properiv of Equaﬁ_t}}-
7. x=-3 7. Swmmetric Property of Equality
Try These A
A, Supply the reasons to justify each stalement in the proof below.
Given: 222 =5 =38 -IS— X Prove: x=3
Statements Reasons
1. Xz3.b8ix 1. Q.80
2 5 (}] e
v tafee 1 i,
,1{;(3 3\}—30(6+’*? P RAVAY l‘ﬁ‘)%f[{l!!ﬂ fi
§ 2 1 5 P
Sz« 3) = H6 -+ x} 3.
Sx— 15 =124 2x &,
Ix —15=12 | 5.
Ix=127 6.
K 9 7.




7. Jeffrey wrote a two-cohumn proof 1o solve the equation
3x + 5} = —6x + 6. In addition to an mmrnai} writlen Prove
'amtement, what error did }di‘rm' make i his proof? Rewerite the pmnf
so thiat it corréctly shows how to solve the given equation,

Given: 3y 4 5) = —fx -4 8 Proverswe—m81l ">< - - 4

Statements Reasons

LMz = —Bx4+6 1. Given equation

2.3+ 15=—6x+6 2. Distributive P_r{:}pmr_ly
i 3,95+ 15=6 3. Addition Property of Equality
% 4. b= -9 4  Subtraction Prupu{}f of Eqﬂ&lay
i‘ 5. x = —81 4 54 Muiuphﬂaiw operty of

- Equality

S, Bision Qo

el et




Geometry Unit 3 Day 2 HW

1. Identify the property that justifies the statement:

Ax — 3}e= 5x— 15
A. multiplication
€. subtraction

Bs {ratisitive

Supply themissing reasons for each of the following:

I
Givert, 15y + 7= 12« 20y

Conclusion: ¥ zéﬂ

Statement

Reason

1. 15y + 7= 12-20y

o
X

Oy w0 1V

> &_c@g}(} o

2 By +T7=12 IRSAY
I
PO
3. 35y=3 3. o
4 y=— Ao e
© 7 r e

8. Identify the property that justifies the statermnent: Hdx — 3 =7,

then 4x = 10,

AN P oLE

9. Complete the prove statement and write a two-column proof for the

aquation:
Given: x — 2 = 3{x — 4}
é: gt B

(@ X {i‘;
11. Complete the prove statement and

equation:
Giver: 2n — 21 = -fi- Prove:

Continues
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write 4 two-column proof for the
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4. What are the missing reasons and statements in
the two-colwmn proof?

Given: 25 = X128 Prove: ¥ = ~2
4 2

Statemenis Reasons

L A 1. Given cquation

2.2x=2{5x + &) 2. b,

3. e 3. Distriburive
Property

4. 0=8x+ 16 %, i,

8. 2. B. Sabtraction
Proparty of
Equality

§, —2=3x 8. £,

7. g 7. Synunetric

- Properry

< ‘or Items 5 and 6, complete the prove statement and
vrite a two-column proof for the equation.

5. Glven:s{x — 2) =2x — ¢ Prove:

6. Given: %mﬁ =§ Prove:
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Geometry Unit 3 Day 3 More Two Column Proofs

Learning Targets — Students will use algebraic and geometric concepts to write two column proofs.

lustifying Steps in Solving an Equation

Algehra Solve for x and justify each step. Y390
Given: m/ZAOC = 1'39
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Justifying Steps in Solving an Equation

Algebra Solve for y and justify each step. 2y G-

. A B c
UNTS  eqanns

3
.

Given: A(]‘
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30. Alyebra Point Cis on the crejce when you fold  See left,
BD onto BA . Give the reason that justifies each
step. (Hint: See page 102, Exercises 4 and 5.)

BC bisects £ABD,
mLABC = mLCBD
6n +1=4n + 19
2n =18
n==9




Relationships

Sample: The relationship *is younger than” is transitive. If Sue is younger
than Fred and Fred is younger than Alana, then Sue is younger than Alana.
The relationship “is younger than” is not reflexive because Sue is not vounger
than herself. It is also not symmetric because if Sue s younger than Fred,
Fred is not younger than Sue,

State whether each relationship is reflexive, symmetric, transitive, or none of these,

1.} Istaller than ﬂ\(\amg}-]{\fw-»t
2.) Isequal to t¢ChaMAL 3{ Pl -
3.) Is congruent to. re\Q NI i)

Leie

el

4.} Lives in a different state than.

5.} Is the same height as. i--{f ﬂ ;f"
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Geometry Unit 3 Day 3 HW

Idertify the property demonsirated in sach sxample.

1. MAABC = ms XYZ 2. mOT = mT)
ﬁmﬁgﬁ‘ - 12 BET = me XYE — s BET mOT + ol =m0 + mW
e Hors Brogerty of Bmisiity (lm( M HESTI PRet

3. LJKL m 2JKL 4, GH = MN and MN = OGP,

{ 50 GH = OF

§ Ho e s £
& XY = 4 cmand mBT = 4 em, 8 P = TF

so mAY = mBG " ,me‘\”w",?.

Q wlosiicri o, gl v
5 ' ‘ﬂfﬁﬁ’ i ~;‘ k J’;!\- ;!1{

T. GH = JK 8. met = 104" snd ma2 = 154",

GH ~ BB = JK = RS o ) so L] = ma _‘

I : YA I

8. meABC = moDEF 10 Gﬁ%@ﬂ .

mz,ﬁﬁ{: - mELORE = mmg;: & e ORS [ey ] ﬁ,r\ﬁ\if

l?(_, ‘ ) E %‘; '

1. £0 = Enanfim Siﬁ;”
ED = P

12, £2BFG m ZEMN and 2LMN & gp’ff
gt L EFG = S 8PT f«’

1. Six steps afa W Mtﬂumﬂ pmﬁ:ﬁf iire mﬁwm &rign sl conipleln the proofl

Giiven . Fis the midpoit o 5T, E T r Zx o+ 20 g:"}

Pﬂﬂe =5

SEATEMENTS © | REASONS

1. T s the midpoint of 5T i G ou2if

25T =TT Z, ﬁﬁﬁﬁ{ijﬁﬂﬂ of rpidpain

3 4T =T 3. Defnitien of mms».mml se m:.n!%

4 Jx=deh M 6 _SU0ST 0 .
// i . 5. Sublmetion Property of Expunlify

B xws s, Diation ol t

Continued on next page



Fill in each missing reason.

3. Given: m 400 = 150

Drawing not to seale

mLAODR + mLBOC = molAOC
2x + 6{x—- 3) = 150
2x 4+ 6x— 18 = 150

gqxr— 18 = 150
gx = 168
x = 21
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Geometry Unit 3 Day 5 Conditional Statements and counterexamples

Learning Target — Students will identify the hypothesis and conclusion of a conditional statement and
give a.counterexample for a false conditional statement.

Rules of logical reasoning invelve using a set of given statements along with a
valid argument to reach a conclusion. Statements to be proved are ﬂf[{”_‘ll
written in if-then form. An if-then statement is called a coni
it f. In such statements, the if clause is the hypothesis, and Ehe then
clause is the conclusion.

'_Exéﬁipia A

Conditional statement: If 3{x + 2} — 1 =5x + 11, thenx = ~3.

wothess T PR
o342 —1=5x+11 X=—3
Tey These A

Use the conditional statement Fx + 7 = 10, then x= 3,
a. What is the hypothesis?

XA =10

b, What is the conclusion?

x= ">
€. State the property of equality that justifles the conclusion of the
statement. . . ) P e
Tkl iioro T ey

Conditional statements may nof always be written in if-then form. You can
testate such conditional staterments in if-then form.

1. Make use of structure, Restate zach conditionad statement in if-then | Forms of conditional statements
form. include:
a, Tlgoifyoupo. : = e
gotyoug L %) . A page T{[ 4o <M p, then q.
< o «ponlyifg
b. There is smoke only N here is fie, =pimpliesg.
jD S v '_: o A g M g S omvr §a gifp

¢ xe= 4 mplies = 16, s

/ <y

cf/—p e {-,f’ Sida gl e

rd

S
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An if-then staterent 15 false if an example can be fourd for which the
hypothess is true and the conclusion is false. This type of exampleisa
‘connferexample.

2. This is a false conditional slatement.
If two numbers are odd, then their sum is odd.
a. Idensify the hypothesis of the statement.

{

Julo By s o

b, Identify the conclusion of the staternent.

¢. Give a counterexample for the conditional statement and justify your
choice for this example
e o
ATS = @

RIS B2 el

4. Give an example of 2 true conditional smmnﬂnt that includes this
—r

hypotlsesis: An angle is samed ZABC. i

5. Give an example of a true conditional statement that includes this
canclusion: The angles share a vertex. *-j(_\f ' ‘,){' 0

{? L v LR s
6. Cesar fﬁ)ﬂ}i_ttﬁﬁts that the quotient of any two even numbers gnaar
than 0 is odd.

&. Write Cesar’s conjecture as a conditional statement. 70 [ @00k

s
b. Give a counterexample to show that Cesar’s conjecture is false.

7. Write the definition of collirear pofnis as a conditional statement,

S8 IL\’l/\fL-U\
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Geometry Unit 3 Day 5 Homework

8. Write the statement In H-then form:
Two angles have measures that add up fo 9F° cmfy if they are complements
of eacl other. o ~ - ;
f T€ Y cwn Coreflonugh 50 o0

9. Which of the {ollowing k a counterexample of this statermnent?

If an angle s avute, then IF weasures 807

A. 2 1007 angle B. a 907 angle
. an 307 angle f}‘* angle

10, Identify the hypothests and the conclusion of the statement:
I il is not rafning, then [ wsz_& o to the pank‘
‘i""—" e A .C' T oed Iy 0
11 {Irmque the reasoning of nlhers }smr:a says thatd + 7= Il isa

counterexample that shows that the following conditional statement is
falge. Is Joanna correct? Explain.

}f fwo Integers are r:“*é?i, ther Ikw' B I EVEIL o
ﬂ' 3o T’i e /), A tj;,:j— R T
12, Cunstrust viable arguments. *‘«?h} do vowonlyneed a mngle
muniernxampﬁé o show that a mndm{mai smwmint is fdlat?

7 . .
Y e IEL [{,, “ Jobe | Ao g0 op ¢ Ly
For Items SMI{) write each smtem;n: mjf-ﬂun . '
farm. e
s

B. Disnna will gotothe mwi& i she finishes her
bomewotk. T <y Dirigean e n, roanr Dligana oo il
9. mJG==40% implies LG isacute: 0 oty b,

Eye) :
‘\"h_gj A YR )

>y @Uﬁl"l‘ A f 5oer :_\ .

10. A figureis a triangle only if itis a pi}l}?gﬁﬂ with
thiee sides, L

1. Suate the hypmhﬁsis and the mﬁ'ﬁiﬂsaaﬁ'af this
conditional stafement. | -

PAYLAIE S

If the tenipératire drops below 65°F, tliex i‘he
swwmrmg ;:m;! coses, . ,:_,,_,/:-r-f"'
oL

12. Given the false conditional statement, “If
vehicle is built to fly, then it is an airplane)
wilte 4 counterexample. G ,M,Q (o G

13, Dustingays that 8 « —1 == § is 3 ceunterexample
that shows that the following conditional
statement is false. Is Dusiin correet? Explain
If tivo integers are wiultiplied, then the product is
greater thaw both fitegers. “}G S & -F (uis
‘bﬁ_ L"i‘@\@.,;-l' BN YL i
15, a. Write a true conditional statement that ¢
includes this hypothesis —3x + 18 = —5,
b, Write a two-colums proof to prove that your
conditional statement is true.

O TD —Ze D= 5 Lhgas I




Geometry Unit 3 Day 6 Converse, Inverse, and contrapositive

Learning Target — Students will write the converse, inverse and contrapositive of a conditional
statement. Students will write and interpret biconditional statements.

Every conditional statement has three related conditionals. These are the
converse, the ‘inverse, and the contrapositive of the conditional statement.
The converse of a conditional is formed ’b}* interchanging the hypothesis and
conclusion of the statement. The invetse s formed by negating both the
hypothesis and the conclusion. Finally, the contrapositive is formed by
interchanging and negating both the hypothesis and the conclusion.

Conditional: If p, then g.
Converse: 1f g, then p.
Inverse: Ifnot p, then not 4.
Contrapositive: I not g, then not p.
1. Given the conditional statement:
Ifa fioure is a triangle, then it is @ polygon.

Complete the able.



Ifafigureis a

statement tﬁaﬁ:QEEr then itis T
. a polygon.

Canditional

Converse of e W ise é}as‘-l{({}u;x,

the conditienal || . RTINS } \Z‘?}‘A A A
statement e
Inverse of the [[F 515 ©50 0.8, N f

o qEas . . e b
conditionat s ;‘*\-\: s [ JGL?UV\{_{/. iy
statement o L ha g

TR NP P PR

Contrapositive | 77T { (<
ofthe 4 ro “‘/
conditional
statement Pomse L

I a piven conditional statement is true, the converse andd inverse are not
necessarily true. However, the contrapositive of a true condifional is always
true, and the comtrapositive of a false conditional is always false. Likewise,
the converse and inverse of a conditiona] are either both true or both false.
Statements with the same fruth values are logically equivalent.

When vou Interchange a
hypothests and a conclusion, you
switch thenr. When you negate a
hypothesls ora conclusion, you

1 rewrite it by adding the word not.

Wite that # a hypothesis ot a
conchusion aready includes the
word riot, you can negate it by
removing rok.

The truth value of a statement
fs the truth or falsity of that
statermnent.



When a staterment and ity converse are both true, they can be combined into
one statement using the words “if and only if” An " ‘i and only if” statement

is u biconditional staterent. All definitions you have learned can be written Given the biconditional state. _n
as biconditional statements. "pif and only if 47 then the

4. Write the definition of pupmdu:u%ar }mas in biconditional form.

; i v are trite,
(u\?o\ Wogee & \J&M(} N e ;

«if p, then g.
5. Consider the statement: Nuntbers that de ot end in 2 are not even, +1f g, then p.
a. Rewrite the statement in if-then form and state whether it 3s true or Haotp, thenhat g
false, b A o
j:i el ool © By e +if not g, then not .
SR AT T
d.
-
i
N,
) b. Write the comverse and state whether it is true or false, If false, give a
counterexanpe. ~ ,
P :’// EES S T CR T R
_I//J‘; k] ‘; i ! ¥ Ll ; .
. I /
O\ /
Y \ t. Write the inverse and state whether it is true or false. ;
} ~~ o I — i ! i :‘ H < A e‘{v
E—é\ - j, S B Bt e , (Hf’{ I A R L.
5 e
S ]
~5
=) d. Write the contrapositive and state whether it iz true or false. If false,
give a counterexample. _ T ST
ng- [ e 7:'-/ :_j «9)}// . LJ.JJ,‘.,‘ ; .—_ ,'/, i ":P. o e | el L

PR =)

‘e Can you write a biconditional statement for the original statement?
Why or why :mi? .
‘, *f‘l

4
¥

) ,

B L T T

8. Make use of structure. Are these two statements logicaily

equivalent? Explain. - W
If a polygen is a square, then 1 s a gueadrilaterd. j_ ) ;1}6 (3
If a polygon s a quadrilateral, then it is a square. I ) L X ‘

9, Critique the reasoning of others. Toby says that the converse of " \ ;
the following statement is true. Is Toby reasoning correct? ?priam. p o] o ‘\ R

If a number is divisible by 6, thes it is divisible by 2.
189, Consider this statement.

All birds have wings.

a. Write the staternent as a conditional staterment. LC }’\ v, O ha(w K{J,\D_ T z‘[ VUL et T

b. Can you write the statement as a biconditional statement? Explain.

following conditional statermnents



Geometry Unit 3 Day 6 HW

Use the following statement for tems 11-13.

If a vehicle has jour wheels, then it is a car.
o _ 0o (00, pom b

11, Write the converse. IT5 A4 © 4 (o AR

N 3l = .f\ ‘.; i.-s
12, Write the inverse. 4 % 15 08k
\

. . . b
13, Write the contrapositive. | Al ( i \!f i e Coie AR

3 r'-.A 1‘!,/ {"i*

14, Write the dtﬁﬁiii&h of ihc vertex ﬁf am .mg‘e a8 ahicandmonai P J(
RS AEF CE RO IS A E A N i y]ﬁﬂ; firddl,

shalerient. Diopeding

AT
ERS ST

Use this statemeint for Items 16-19.

I toduay is Thursday, then fomorrow is Friday,

17. Wiile the inverse af the atawinmL
ol ty v x,J.aLg o gy e

18, Wirite the. mmmpm‘ ive of the statement. .

"3‘J\E"\ N OV \1’\.»&}" .fyfga’}uxt\ 'q@u

19, Can the conditional sta{em‘em bewritcnas a

hiﬁﬂﬂdﬂ;ﬂnﬂl statement? If so, write the
bu,(métﬁmui statement, 1€ not, :;x;}i&m why sob,
V‘Cg Todtg h U/;rﬂ(f( ey ,,(l ! \r@"f Wit v, ,.{jg’j
For Items 23-24, tell whether each stﬂemmi is true 6
or false. If it is false, give a connterexample.

s 30, What is :moih
engverse?

23. Ha number is a roultiple of 8, then it is a multiple
of 4. 'T
24. the converse of the statement in Trem 23?: ) A0,
25. the inverse of the staternert in ltem 23 T I
26, the contrapositive of the statement in ltem 23 T'
27. The following statement is the contrapositive of a
conditional statement. What is the original
conditional staternent?
If a paralbelogram does nol hiave four right angles,
thest it is not a reclangle.

R Ao Vg La
4 C \“\ PS5O0 O ahEg \1[( VMg AA

{\!-@ ELI\ '

;-; u
H‘ [!\ (-\5: (:-_i »




Geometry Unit 3 Day 8 Proofs about Segments and Angles
Learning Target — Students will write two column geometric proofs about segments and angles.

A procd is en arguinent, o justification, or a reason that something is Lrue,
A proud is an answer to the question “why?” when the person asking wants
an argument that is Indisputable.
There are three basic requirements for constructing a good prool.
« Awareness and knowledge of the définftions of the terms refated to what
you ate trying to prove.
» Knowledge and understanding of postulates and previous proven
theorems related to what vou are rying to prove.
« Knowledge of the basic rules of logic.

To write a proof, vou must be able to justify

statements, The statements in Example A £ 7
are based on the diagram to the right in which 5/
lines AC, EG, and DF all imtersect at point B. A BSE L
Each of the staternents is justified using a 24
property, pastulate, or definition. 0/
i G

Example A

Name the property, postulate, or definition that justifies each statement.

 Justificatio

Statement e
Definition of right angle

a. If JABF s a right angle,
then ms/ABE = 907,

b, If £2 = /1 and 41 =2 25, Transitive Property
then £2 = 75, .
¢. Given: B is the midpoint of Definition of midpoint

AC. Prove: AB = BC
d. mL2 + mLABE = mL08F Angle Addition Postulate

e. If £1 s supplementary to £ FBG,! Definition of supplementary angles
then m£1 + mAFBG = 1807,




25 o7

Try These &
Using the diagram from the previous page, reproduced here, name the
property, postulate, o definition that justifies cach statement.

el F
a 8% ¢
21

o
; 59

SIqu'rQU‘iL\‘ M(& ("\a (A {g*g (cﬁ}i

' Les, Grihondy it

¢ If mdl + msb = 90° then | L f A s
Z1is camplementarytn PG LS “fw\) (et ‘\‘ ) ” 118 & 6

d. Bmsl + msh = mih + ms,
then /1 = m26.

-

H:(T} {‘f)f 5y ©

e, Given: AC 1 FG 0
Prove: ARG s a Aght angle. ¢

Earlicr, you wrote two-colutsn proofs to solve algehram equations. You
justified cach statement in these proofs by using an algebraie property.

Now you will use two-column proois o prove geometric theorems. Yout rmust
justify each statement by using a definition, & postulate, a property, or 2
previously proven theorens,

Recall that vertical angles are opposite angles formed by.a pair of intersecting
lines, Int the figoze below, £1 and 22 are vertical angles. The following
example llustrates how o prove that vertical angles are congruest,

{ Example A

Theerent: Vertical angles are congrient,

Gwcn« Z£1 and £2 are vertical angles,
Prmfe" L1222

1 mil+ me3 = 180° 1. Befinition of supplementary
angles
2. m2? 4+ ms3 = 1807 2. Pefinition of supplementary
' angles
3. w1+ meL3 = me2 + me3 | 3. Substitution Property
4. MLl = ml2 4. Subtraction Property of Fquality
5. iz 42 5. Befinition of congruent angles
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Guided Example B

Supply the missing slaternents and reasons,
Theorest: AH right angles are congrucat.
Given: 24 and £B are right angles.
Prover LA = ZB

EREMEERA 1. Given
2. mAA = 607 mﬁﬂ ah® 2. Deﬁmboa QF
3omLA =
440 = 4B 4, Definifonof o

Try These A-B
#. Complete the proof.

Given: ) s the rmdpmzat of PR.
QR RS

Prove: P?ﬁ =~ RS 5

Statemeﬁts

1. 23s the midpoint of PR, 1. :‘ 2 b
2. PO =GR

3. R =AS
4. PO=RS

b. Complete the proofl

Given: 21 and /2 are
sﬁ?.p}mﬁﬂt;gf}fh
w1 = 68°

Prove: w2 = 112°

'Staiemeni:s

2. Defimition of supplementary
angles

3. Given

4. Substitution Pro péf’tﬁf

5. . \h 5. Subtraction Property of
e Equality




rﬁxamgﬁe C

the proof.

Theorens: If two angles are
complementary to the same
angle, thei the two angles
ate congruent.

Arrange the statements and reasons below in a logical order to complete

The theorem stated in Example €
is valled the Congruent

- _ Complements Theorem,
Given: 24 and 4B are cach
complementary to 2L,
. Prove: /4= /B
() \ — -
V)| mLA + mLC=mLR 4 mLC Transitive Property
\ ZA and 4B are each Given
' complementary to £C,
A :
/:; W\ LA = LB Defitsition of congruent segments
b /
v mLA=mLB Subtraction Property of Equality
D) LA+ mZC = 50% Definition of complementary
LB+ msC=90° angles
/
Try These €
a. Attend to precision. Arrange the statements and reasons below in a
logical erder to complete the proof.
Given: 21 and £2 are vertical angles; £1 22 £3.
PFrove: S22 = /3
0;\} L1242 Vertical angles are congruent.
\)\\\ ‘P £2z= L3 Trarsitive Property
g IK} L1243 Given | g'
\ | £1and 22 are vertical angles. | Given

}

( ,“) av LA
b. Write a two-column proof of the {following theorem.

_ _ 7 if? o (,J('}q 5 Uﬂi(;é.’;}‘;_.-rej,x-g A, {,‘Lrtj

Theorent: If two angles are supplementary to the same angle, then the two| !

angles are congruent. e N ol e Suff

. . . . e 4Ty del Ay Swppe

Given: <R and <8 are cach supplementary to £T. ) AQ*%;,\%- [0 &) ¢ D
iy « i

Prove: /R /8

L
fot, <

L APt
TN e ndet il
NIGERER pr LB v
ol s
s e
yFeorn

L

YL c W r\,
2

. T
J_.

}
By (J >y e



Geometry Unit 3 Day 8 Homework

Lines CF, DH, and EA intersect at poimt B, Use this figure for frems 4-8,
Write the definition, postulate, or property llmt mmﬁu cach staternent,

4. I 22 is supplernentary to JCBE, (\Q(\ R S tc
then md2 + mZ0BE = 1807, U @ 0 o A

5. If /22 £3, then BF biscets £GEE C‘)f“ o, a gl
6. CB + BF = CFom ey § sl 5
7. Lf ZDBF jsa right ans;k then HD + CF. T E% SLa -
8. ¥ 123 = 0126, thon mL3 + ms2 = mil6 + m2. adl (wt i (g) A -
9. Reason abstractly. Write a statement related to the figure above that ‘
can be justified by the Angle Addition Postulate. . oo w ¢ L = 20 = <

7

74

i

4. Supply the missing statements and reasons.
Given: #1 is complementary to £2; BE bisects 2 DBC.

Prove: Z1 is complementary to £3.

At
o
i E
B 2 L
3
C
BE bisects £DBC
2:‘ ﬁE E é'} " ) i "y
B grnn o g 3. Definition of mmgment angles
4. £17s complementary to £2. | 4. O)Wujf\
5. /14 mé2= O\ I's. a0l ot
8. mZ1+mI3 =907 &.
.. wf 7. {}Eﬁmhon of complementary
& o angles

Continued



Construct viable arguments. Write a two-colunsn proof for cach of the
following.

5. Given: M is the midpoint of LN; LM = 8. M \
qe & _

Prove: LN = 16 -

6. Givew: BD bisccts ZABG; s/ DBC = 90°,
Prove: £LABC is a straight angle.

7. Given: FQ = 0R, QR =14, PR = 14

vae:};é = ﬁ

8. Reason abstractly. What tvpe of triangie is shown in Fem 7% Explain
- how you know,

LR

H\ ? {()

S 0
" S AR FE A _ h ﬂ
- ¥a} LN ' 7\\) ek s v e AT R
i — i
/’p g‘gmﬁﬁ%i o4
- i~ i 43 k
& ’ ’t
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Geometry Unit 3 day 11 and 12 Parallel Lines and Transversals

Learning Target — Students will identify angle pairs formed by parallel lines and transversals and use

their relationship to find angle measures.

A transversal is a line that intersects two coplanar lines at two distinct points. Pairs of the 8 angles

formed have special names suggested by their positions.

5 5% 6 N
143 R

m -4%5; 2 .

- "s '

;.

L1 and £2 are

altem&t& iﬂl’&l’iﬁff L) and £4 are £1 and £7 are
angles, same-side interior corresponding
angles. angles,
+ i
i it AT ' 1
447 4

e Use the diagfam abcve fdenttfy S
= wibich angle forms a palr of .
-+ samenside nterior angles w[th 4’_1
"1 identify which angle forms apatr Z,E’j
-+ of corresponding angleswith 2 1. _r’?ﬁ)




Loreespondiing Angles Postulate

If a transversal intersects two parallel bnes, then . f | S _‘f
corresponding angles are congruent, ‘ jf_; o
sl=2s3 / m

Alternate laterior Angles Theorem

Same-Shde intedor Anges Theorem

1f 2 transversal intersects twor paraliel lines, then same-side interior angles
are supplermentars

msl + mi2 = 183

id
If 2 transversal intersects twe parailel lines, then g 5 f;,
- alternate interior angles are congruent. A
£l 23 N A

Proof of Theoram 3-1

I a transversal intersects two paralle] lineg

then altermate interior angles are congruent, i - /g/,
Glven: a & B A _
! = e o
Prove: 21 = £3 rd
Statements ] Regsons
B o
[ 1 4 - I
. e . ) be o moaml Lt
et [ BN comes pandivy 45 paslliil?
4 i ¢

b 53 WDy '\-i)u%@\f\f\ :



¥ 1 T o \.;.c
29, Prove Theorem 3-2. Sl lf‘*\f‘f A

Ly ol

If a trapsversal intersects two
paralle} lines, then same-side
faterior angles are supplementary.

Given: a | b

a 3
S R
Prova: 2
L1 and L2 are i; A -
supplementary, /

Writing a Two-Column Proof

Study what is given, what you are to prove, and the a 1 /‘
diagram. Then write a two-coltnm proof. b —r

Bet
-~

Given: alj b 4
Prove; L1l s /24

S ]

Statements | Reasons

|7 ot

- . iF 1 i
1 and 4 are alternate exterior angles. = /’ -
* 1 and 3 are same side exterior angles.
b .. _
- 3/4 .

Ha transversal intersects two paralle] lines, then
alternate exterior angles are congruent.

Ll=73

Same-Side Exterior Angles Theorem

If a transversal intersects two paralief Hines, then same-side exterior angles
are supplementary.

mL2 + mL3 = 180




w
"]
(SN

3. Find the measure of each angle in the diagram.

Name the theorem or postulate that justifies
your answer and the angle it pairs with. . 6 B
x| 2 507 worspr o 0

—
h -
i

<y
e

A

Far

o -
: % RE
"y, . }§ 3
3 )
s
o g
- >

4. Find the values of x and y. Find the measure of each angle.

T Y A4 SO ND T 2 Same 1AL
J—“ﬁ}'f ;{“‘ \)E}

00
E L E:i f{:‘}(.,\ ke v
!‘, T’E— :&;:ji '!"u“ v \_>
. I _ & 7 -
.




Geometry Unit 3 Day 11 and 12 Homework

TASK 1

a. Finsh lobaling the Beure, given the Tollosving: Hoes ¢ ad b oare cut by
TP veTs and 2% are samesside interior angles: £4 snd 26 are
corresponding angles as are £7 and 23 and 25 and 23 sre altormate
interior angles,

b, Name three different vonditions, cach iwvolving 28 and another angle,
any one of which ix sulficient 1o guarantee that s 0 b on oo e 07 200

€. allhand mal = 18 give the measure of the other seven angles. "

N TN

Find .21 and m.22. Justify each answer.

- pORIES? Ttnearpert B

. TS PN PP Y
and AR (uslr Ty

True or False?

"
e

a2

1212 = £16, thenm || o j

!
o
oo | Loy} e

o g A A R N - - : . e,
v e f PRI A R ,gl'..-"u, FEE Ty 2 LE PR E D R e 4 e LT
E o i T A e TR i

) e
5

¥
&

s
/7

22 and £ 14 are alternate interior angles. )

Z13 and £7 are corresponding angles. [

o

213 and £9 are same-side interior angles, P

—

conly

If £11 and £6 are supplementary, then s || £ "T

2



Geometry Unit 3 Day 13 Converses

Learning Target — students will use the converses of postulates and theorems about angle pairs
and transversals to prove lines are parallel.

1. Write down the converse of each of the following:

— The corresponding angles postulate B! £

—  Alternate Interior Angles Theorem 51" 1%

— Same Side interior angles theorem |’

2. How is the converse different from the original? ,‘g@{ 905

3. How could it be used?

TR Rt ,
(,#D {Q {o\d
Proof of Theorem 3-5

I two lines and a transversal form alternate interior angles that are congroent,
then the two lines are parallel.

Given: A1 = /2
Prove:r {||m

Clgltrnes '(“ N e ;

5 ) e 170
2 At 100 g et
sy T EL \}gﬂubﬁ‘})‘)/bdj Vi

*
e,
&y ”t”““m

¥

Ei
i Which Hoes, if any, must be parallel if 21 = £27 D
A Fustify your answer with a theorem or postulate. >

A

¥

Y

YE N LD, pv Davoniie 3

¢

P L o PO




Algebra Find the value of x for which € || m. ¢ &

oo oI /: 83°
A T N ?_? LR N
G

e vy /

Farking Two workers are painting lines for angled
parking spaces The first worker paints a line so that
rs 1 = 607 The second worker paints a Hne so that
ms2 = 607, Explain why their lines are parallel,

{

L/‘QO‘*

¢ w\m 0 \a
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Geometry Unit 3 Day 13 HW

Parallel Lines and Transversals

Given Ijjm

1) Z4=27 (True r False

2} /3=2x+2 and £5=>5x—10.

Find x and m5.

4y £2=34°, find m£4 and m/1.

347 (+lo

> K 11!12

Given n||l

TR

(PR

5) Name a pair of alternate interior angles on transversal t. &;O\

6) Name a pair of corresponding angles on transversal n. A [y = \\ :

g) £10= /15 True o@ Vi 7y =
9) /16=14x—5and £8=13x,find x. <~ /"

S
LA

10) £5=172° Find each angle and justify VOUIE ahswer:

3= 427 /

i - %
Lh= D6
o\ o

3= "2 ’ 3 8
e /




Geometry Unit 3 Day 14 Writing proofs with parallel and perpendicular lines.

Use the picture for questions 1-4.

1. Given:f fgmln l
Prove:£1 = %11 S@Mm«.g J21 59

T ina %.). &
3 RS e N
I\j”ﬁ”)' j «z?,)

M o e

ia - e
L CAL LIV (0 o
2. Given:flig,mln AP o f
} B L A e b
(O g L ‘
Prove:44= 416 g) 4 c’/,!q (fj}f},@m\.( Yot .
pe fo. - a .
f:,} s & 1[(0 [ AN DS (e b= ;,!f e ,,l Ea
. H [ ) (Al {?-% »._&_;jf\a N A
The ;f Y H

3. Given:fijg,mlin

Prove:47 is suppleme

4, Given:fllg, :48= 413

Prove: miin

(Of\ (/’m’r\pl ”'ﬁ “.[ A !'5!"';5 AR .

I = T Sl




Geometry HW Day 14

Use the picture for questions 1-4.

1. Givenis ft,mll
Prove zs.i = 411

—> m

2. Given: siit, mfl

Prove:£1= 416

Ny
R
3, SARNE Y TN A
0% (o ]
Prove:45 is supplementary to 11 :Lil_\"f oA

bk 3 G 0

l“)fb
NADEA

4, Given: siit, :48= £14

Prove: mlji







