2.1 Inductive Reasoning and Conjecture

> Conjecture ecture— UC[,L\'CC\ (?\_)ESS M N K(\OUQQ ( %

>ﬂ\c\\)d1 \(@ 5reasomn that uses examples to arrive at a

~Pprediction.

_ - I E—
Example S n s
Make a conjecture abeut the next number based on the pattern: 2, 4 12\_%;6 E‘f
48, 240 v A&

440

Example
Make a conjecture based on the information given. Draw a picture to
represent your conjecture. Lines / and m are perpendicular. M
Example

For points L, M, and N, LM =20, MN = 6, and LN = 14. Make a
conjecture and draw a figure to illustrate your conjecture.

R
» Counterexample — 5"\0“)3 1C OJSC

Example -
Determine whether the following is true or false. If false provide a

counterexample.

Given: Itis the weekend. ,ra‘Sﬁ} 't Could be &)ﬂc\%

Conjecture: It is Saturday.

Example

Determine whether the following is true or false. If false provide a
counterexample. ‘

Given: a and b are real numbers r&\Sﬁ

Conjecture: ab>b 8457 B =7

0 Q=4
Z.O b: ___‘——[ ___;2\ > “'—"
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== 2.2 Logic

adk S T o § ~lce . 0ot it
» Statement - O S s‘\-v e WOOT vS. AL IVE oF TOVoR—
> TevdhaV WE~ the value the statement holds TorF
> Neaphioa statement with opposite meaning and an opposite truth
valie & Symbol
Example —
p: Lansmg Isa CIty in Michlgan 1 T o
“p: LoaSlng 1o A0 O\ caoN X
» Compound Statement — ~ )0 OFOSC OO
TP Lansing is a city in Michigan.
—+Q: Lansmg is the capital of Mlchlaan
! () ° 0,(\3\\’\0 Ve O Caty vy Y . 7 ‘
1 ‘_ Y ‘> Coniunction —a compound statement formed by using the Word%z‘g
7 Symbol: p Aq
)} A conjurction is true only when both statement in it are true.
—
Example uth
Use the following compound statement for each conjunction then find itS t:_,__
value.
P: One foot is 14 inches, &
Q: September has 30 days. ™
R: A plane is defined by three noncollinear points.™|
...ra) pandq
'y ‘*T;, -
b) rA p
‘:‘,{\ 7'. -'_;; /\’ }_ p
, ,0€) ~qAr
,*\..":_ s ‘ B ’



>b\ 3}\}%“ 1§ compound statement formed by the word or.
Symbol:

A disjunction is true when at least one of the statements is true. ’T !: T
Example FYv 1
Use the following compound statements for the disjunction then find its truth ¢ =
value. — oy -

i v . - i |

" P: centimeters are metric units

Q: 9 is a prime number =
pWQ TV
>'T(\ij\ mb(éused to help determine values of compound statements.

2.3 Conditional Statements

> Conditional Statement — a statement that can be written in if-then form.

If you want to graduate, then you have to pass Geometry.

T
Example & by cothesig N AT

Identify the hypothesis and conclusion of each statement.

a) If a polygon has 6 sides, then it is a hexagon.

b) Tamika will advance to the next level of play ifshe completes the maze

in her computer game.
re W

Example
Identify the hypothesis and conclusion of each statement. Then write each

statement in the if-then form.
a) Distance is positive

<= s o C\\S‘Y&Q&, Lot T © P05,

b) A five-sided polygon is a pentagon

56 5 S\M Oc“f iy Wl
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NAME DATE PERIOD

Study Guide and Intervention
Deductive Reasoning

Law of Detachment Deductive reasoning is the process of using facts, rules,

definitions, or properties to reach conclusions. One form of deductive reasoning that draws

conclusions from a true conditional p — g and a true statement p is called the Law of
'Detachment.

0

Law of Detachment | If p— g is true and p is true, then g is true.

Symbols (p—= Il Apl—g

=AY The statement If fwo angles are supplementary to the same angle,
then they are congruent is a true conditional. Determine whether each conclusion
is valid based on the given information. Explain your reasoning.

a. Given: ZA and 4C are supplementary to £B. E
Conclusion: ZA is congruent to 2C. - // a
The statement ZA and /. C are supplementary to /B is B A D
the hypothesis of the conditional. Therefore, by the Law g C
of Detachment, the conclusion is true. r :

b. Given: ZA is congruent to 2C.
Conclusion: /A and 2C are supplementary to £B.
The statement £ A is congruent to 2/ C is not the hypothesis

of the conditional, so the Law of Detachment cannot be used.
The conclusion is not valid.

Determine whether each conclusion is valid based on the true conditional given.
If not, write invalid. Explain your reasoning.

e If two angles are complementary to the same angle, then the angles are congruent.

\
1. Given: ZA and /£ C are complementary to £B. f—"—‘(\ v po-gn@gt S
Conclusion: /A is congruent to £C. é"' m{&) &L\U(\ :

Volcl |
2. Given: LA = /C &— Qof\dk)& O\

Conclusion: A and £C are complements of /B. &— ‘(\“75 @O‘{Jr\

Towplid

3. Given: ZF and /F are complementary to £G. é \ﬁ"\l QO@\ ‘
Conclusion: 2 F and /F are vertical angles. 1

N |

g
™~
=
e
n
n
@
|
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NAME DATE . ... . . PERIOD . .

2-4. Study Guide and Intervention (continued)

Deductive Reasoning

Law of Sylloglsm Another way to make a valid conclusion is to use the Law of
Syllogism. It is similar to the Transitive Property.

Law of Syllogism | If p — gis true and g — ris true, then p — ris also true.

Symbols lp= gl N (g=n]—=(p—1)

w27 The two conditional statements below are true. Use the Law of
Sylloglsm to find a valid conclusion. State the conclusion. T _@ V@ U CO M.- “A\\’O
(1) If a number is a whole number, then the number is an integer.

(2) If a number is an integer, then it is a rational number. S’ (‘j\OO\ W Kﬁ @U
p: A number is a whole number. 0 "T“O

q: A number is an integer. @ G"QUY\Q_"}W
r: A number is a rational number. :@ U.J'Q.Q_Kd

The two conditional statements arep — g and g — r. Usmg the Law of Syllog151n a valid @PGQMY
conclusion is p — r. A statement of p — r is “if a number is a whole number, then it is a
rational number.”

Determine whether you can use the Law of Syllogism to reach a valid conclusio
from each set of statements.

1. If a dog eats Superdog Dog Food, he will be happy.

Rover is happy. N

2. If an angle is supplementary to an obtuse angle, then it-#s-aruter

If ap-angle is-acute; then 1ts measure is less than 90.

&@ \-ﬂé@w\ MQodUe_
g
T¢ an gl TS SUPp.o ook0sC. AN e s Haongp.

i
3. If the measure of ZA is less than 90, th%Tfﬁ%—rmte S

JH7Aisacute, then /A = -
’;%Ww_@go(& o%’m Lesc dhan 00 Hen LATLD

4. If an angle is a right angle, then the measure of the angle is 90.
If two lines are perpendicular, then they form a right angle.

362 WS e pecp:  Hhan  WSUR ol w\(j(ﬁ s70.

5. If you study for the test, then you will receive a high grade.
Your grade on the test is high.

No

© Glencoe/McGraw-Hill 76 Glencoe Geometry




2.5 Postulates and Paragraph Proofs

> g ( )&h} S;&\‘Q . —statement that is true and describes a basice

geometric relationship

"Example
Some snow crystals are shaped like regular hexagons. How many lines

must be drawn to interconnect all Vertices of a hexagonal snow crystal.

Postulates '
» Through any two points there s exaeﬂy one (ﬁ‘) €.
» Through any three points not on the same line, there is exactly
one

\OOE,
> A hnepcc;ntams at least A PU‘YWS 7 \__
» If two lines intersect, then their intersection is exactly - \ @)O\Nﬂ\
» If two planes intersect, then their intersection is a hnﬂ

>‘ﬂW\& a statement proved true

Example
Determine whether each statement is always, sometimes, or never true.

Explain.

a) IfplaneT contains line EF and line EF contains point G, then ‘T’ (f =
plane T contains point G. (

s &

b) Line GH contains three noncollinear pomts

Nee,  Nonovwrnaor (RLenS mlr o S

> Q(‘ OOF logical argument that shows a statement is true \, Y )
— G\vens e———-e——-—a ? \sm‘c\(ot Smmﬁf ( 2GS0

Poovt's 2R THC
A



NAME ' DATE PERIOD

Study Guide and Intervention
Algebraic Proof

A[gebra[c Proof The following properties of algebra can be used to justify the steps
when solving an algebraic equation.

Property Statement

RE,HGLH\CQ P)e, “’lex\ \/& For every number a, 2 = a. %‘;3 S'.;S‘
S\[mm‘—(‘\\&‘ For all numbers aand b, if & = bthen b = a. 3:X X = 5 ‘
T("GI\SF\’!V@ For all numbers &, b, and ¢, if a —@and@ cthen a = ¢ X{)@ V X1
+d( PQ’O 0(’&411QFW all numbers a, b, and ¢, if 2= bthena+ c=b+canda —c= b — C

o = z.c=h c =2 o a_b
Xd{,-, Q ﬁ? OF &&ha For ell numbers &, b, eand ¢, if 2= bthena-c= b ¢ andif c = 0 then ==,
E Obsi, ,I-Ut“\oﬂ For all numbars a and b, it 2 = bthen a may be replaced by b in any equation
' ( or expression.

P, |

\\g\'(‘\\bu h\ve For zll numbers a, b, and ¢, é((?: +\c) = ab+ ac.
Gwvens LxtY=ats™

Lol By 1) = 8§
Solve 8x + 2(x — 1) = 30. @m\(t% X :_7
Algebraic Steps Properties
Bx + 2(x— 1) = 30 Givan é—' _ S‘}&}em{'i mdcn
Bx + 2x— 2= 30 Distributive Property ‘\3 1
. 8 — 2= 30 Substitution
i“ 8x— 2+ 2= 30+ 2  addiion Property Z)
' Bx = 32 Substitution
-Si = ﬁ Division Property
3 8 '
x =4 Substitution

Complete each proof.
+ 6

; dx 4 i
1. Given: = 2. Given: 4x + 8 =x + 2 \)\\\\(’
,27,_%# Praverz = -2 df\LJ\tgL

Proveix = 3

Statements Reasons Statements Reasons
a.ij-':-;—-(j=9 EG'\\\[e/ﬁ a. dx +8=2x+2 a. C"\V@ﬂ

b AE5E) =29 | b Mult. Prop. At hk 3 ';f78__n_x B b, oblchen
\ / s \ e T & ~ f ;
=18 —Mh : e. Substitution

Su'ottion dB: 8 & Q-8

d.
e, dx = I a e. Substitution d. Subtr. Prop. )
' G f. Div. Prop. - . Substitutior_l (S.mf'i"'\[
z . . o 3 _ -6 5 ’ e N
.k g. X= 3 g. Substitution L= £ D\\d” WSien

g. X=-17 g. Substitution

U)_\

C,O

o
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<
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{
)
®
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AME : DATE PERIOD

Study Guide and Infervention (Commued)
Algebraic Proof ==

Geometric Proof Geometry deals with numbers as measures, 50 geometric proofs use
properties of numbers. Here are some of the algebraic properties used in proofs.

Property Segmenis Angles

| Reflexive.__| 'EB,,," » A—@ . miA=miA o |

Symmetric m C;\ *V‘\QJ'\ C/‘\ ’Pr@) If mLA = m'LB, then m£B = m4A.
Transitive 4}?1 Cf") m—kcb = —g‘, If ms1= ms2 and m£2 = m£3, then ms1= ms3.

ZEF

L Write a -two—column proof. "
Giver: msl = mi2, ms/2 =m4i3
Prove: m/Zl = m43 o A 1 ™Ne D
Proof: . =~ : , , ' B r/ = S\C
Statements | Reasons
l.msl =ms2 1. Given
2.ms2 =ms3 2. Given
3.ms1 =mL3 3. Transitive Property

SEES S

State the property that justifies each statement.

(L) me2 then me2 = w1 O\ MONHC Ve, /SubS t

LI
2, Iffm /3= 90 and m£2.= 41 )then m /2= 90. ‘

JITAB =(S nd.— WY, then AB = WY, (Yl.f\C /SUb

3
4 1 AB = 0D, then 248 = 2o, (N0 |-
5
6

bt

——

Afmzl +@ 110 and m£2 = m£3,then m£1 +@ 110. SUb o
RS =RS ?\@HQNQ/

<} X
7.IfAB = RS and TU = WY, then AB + TU = RS + WY, Ad([r {j‘Cﬂ

8.Ifmz1 =@J@F ms3,thenmsl =ms3. ) (\CU'\S /SLﬂD
9. A 101"1Lu1a for the area of a triangle M&WX\,
| Yaosen

isA = fbh Prove that bh is equal

to 2 umes the area of the triangle. \5 H'—‘" \/th C—ﬂ\’@f\
A 2ep=20n0R)| MolE-
33 2p=bh | SUsE:

.. bh=24 S\/mn&W

® Glencozs/McGraw-Hill Glencoe Geometry




Proving Segment Relationships

Given: 3x+4=16
Prove: x=4

Statements | Heasons
Ix+4=16

Ik 12

® =4

Now we'll add postulates, and use segments in addition to numbers and variables.

A B c

F Y : .

w

-Segment Addition Postulate: AB+BC=AC
-Between any two points there can be only one line.
-The congruence of segments is reflexive, symmetric, and transitive.

Example:

¥ L
«

E 3
]

Given: AB=BC, C is the midpoint of BD

Prove: AB=CD

Sistemenis | Reasons
£B=BC

BL=CD )

AB=CD | -

Practice these proofs.

k3

"

e
T

1) Given: LE = MR and EG=RA , Prove: LG=MA

¥ e
& [T
f S
L R

2) Given: AB = BC and BC = CD , Prove: AB =CD



NAME : DATE FERIOD

Study Guide and Intervention
Proving Segment Relationships
Segment Addition Two basic postulates for working with segments and lengths are

the Ruler Postulate, which establishes number lines, and the Segment Addition Postulate,
which describes what it means for one point to be between two other points.

—The-points on any line-or-line-sagmant can be pairad.with real numbers so. thai, given any two
points A and B on a line, A corresponds 1o zero and B corrasponds to a positive real number.

Ris baetwesn A and Cif and only if AB + BC = AC.

' Write a two-column proof. /S
Given: @ is the midpoint of PE. 5 R

R is the midpoint of &S. : AP
Prove: PR = QS
Statements Reasons
1. @ is the midpoint of PR, 1. Given
2.PQ = QR 2, Definition of midpoint
3. R is the midpoint of Q8. 3. Given
4.QR = RS 4, Definition of midpoint
| 5.PQ + QR = QR + RS 5. Addition Property
g 6.PQ + QR = PR, QR + RS = @S | 6. Segment Addition Postulate
Y 7.PR=QS 7. Substitution

Complete each proof.

1. Giver: BC = DE 2. Given: @ is between A
Prove: AB + DE = AC E/EZ.E/*E P and R, R is between "“/E/E/&

, A D | @ and S, PR = QS. P
Statements | Reasons Prove: PQ = RS
a. BC = DE - Statements Reasons
b. b. Seg. Add. Post. a.® is between a. Given
c. AB + DE = AC o, Pand R.
b.PQ + QR = PR
c. R is between &
@ and S.
d. d. Seg. Add. Post.
e.PR = @S e
£ PQ + QR = £,
QR + RS
B gPQ+ QR - QR=|g
LS QR + RS — QR
' ' ' h. h. Substitution

© Glencos/MicGraw-Hil &3 Glencos Gsomeiry



NAME . | DATE PERIOD _
2-8° Study Guide and Intervention

Proving Angle Relationships

Supplementary and Complementary Angles There are two basic postulates for

working with angles. The Protractor Postulate as=1gns numbers to angle measures, and the
Angle Addition Pobtulate relates parts of an angle to the whole angle.

T Given AB and 2 number rbetween 0 and 180, there is exactly one ray
Fostulste with endpaeint A, extending on either side of AB, such that the measure -
of the angle formed is r. J
= R
J = kadlive | Alsin the interior of £PQS i and only if
' Postuiess mLPOR + mLRQAS = msPQS, g 5
The two postulates can be used to prove the following two theorems.
SR B It two angles form a linsar pair, then they are supplemantary angies.
Theorsm If £1 and £2 form a linear pair, then m21 + ms2 = 180, D\z
1
A B C
s e an T i the noncommon sides of two adjacent angles form a right angle, F
Theorem then the gngles are complementary angles. z 7
It GF L GH, then m£3 + mz4 = 90. o H

Ifsland 22 form a
linear pair and m£2 = 115, find m£1.
Q
2/1
M N P s
msl + ms2 = 180 Suppl. Theorem msl +ms2 = 90 Compl. Theors;
ms1 + 115 = 180  Substitution m£1 + 20 = 90  substitution
msZ1 =65 Subiraction Prop. ms1l =70 Subtraction Prop.

3.
Z
W
mZLl = fx + B, m4Ld = dx,ms6 = 4x + B, m£11 = 11x,
msi8=zx—25 ' ms7 = 10z, m£12 = 10x + 10

ms8 =12x — 12
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8 Study Guide and Intervention (contnued !

Proving Angle Relationships

Congruent and Right Angles Three properties of angles can be proved as theorer

{ Gongruence of angles is reflexive; symmetric-and transitive. - s s s

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

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

/C K #
G ‘
18 e ; wWN o
A L )
2 3 M 5
D E J Q P s

if 21 and 22 are supplementary to £3, It £4 and £5 are complementary to £8,
then 21 =22, - ’ o : then £4 = /5.

iy
Uu%lnfﬁgr Write a two-column proof.

LC

Given: ZABC and ~CBD are complementary. AN D

/DBE and £CBD form a right angle. \ i
Prove: ZABC = /DBE B E
Statements Reasons
1. ZABC and £CBD are complementarsy. 1. Given .

2 DBE and £CBD form a right angle. '

2, /DBE and £CBD are complementary. 2. Complement Theorem
3. ZABC = £ DBE 3. Angles complementary to the same / are

e e it

Complete each proof.

1. Giver: AB L BC;
21 and £3 are
complementary.

Prove: £2 = /3

2. Given: 21 and £2
form a linear pair.
msl +ms3 =180

Prove: /2 = /3

Statements Reasons Statements Reasons
a.AB 1 BC a. a. 21 and 22 form a, Given
b. b. Definition of L a linear pair.
mZl+mzs3 =180

emsl+ms2 = | e b. b. Suppl.

msABC Theorem
il ang L 2dorm| . c. 2.1 is suppl. c.

~art L. to 2.3,

e.Zland L2 are | e. d. d. 4 supp’ »

compl. same ,L 2
£ f. Given |
g L2= /3 g




