1.4-1.7 Guided Notes

1.4 Inductive Reasoning
Description Example
Sequence: an ordered list of numbers. 2, L{/ é/ 2 ,

X0, 10, 5, 2.5, ..,
Conjecture: an unproven statement or rule I+ trs, Leon s c\r'mlc.'o\) ot of

. wa h s Afr\(c.u\ fea .
lbma’d\ on _{)ul’n"tfns 4/1,5\ oé.je/‘(/mLio,\s A mmy, e ‘ 3

from awbove, Mrs Leon

Counterexample: an example that 5 W sits V7L
J w\,'(j(m(« be AfZAQh.) coflee.

'(,_S' C—nkse,

Inductive Reasoning: a type of reasoning that reaches

P‘\ ]f‘-cfmf “r/[Y *‘0 SLlA’ad.S/
Qnﬂc,tud'unj b sel on o f"‘H"f“ of Numbers, or behoviars.

specibie excsimples of fast _ewvints

Examplei' 1 L(J'se E}ductix}e reasoning to find the next two terms of the sequence.
-l - - -

™ Yy vy
88,82,76,70, 64, ... S5 and SA| ae He e nambers.

Example 2: Use inductive reasoning to make a conjecture about the number of dots in the zth term of s

the geometric pattern to the right. H 4 e e e
3 - L] [ ] [ ] [ ] L] [ L] L]
2 *® * * 3[' . L [ q L] [ ] L o [ ]
I L e o L[ s & e s o ¢ o e @ * e o
Term 1 2 3 4
Number of Dots 2 6 12 (’ 20
Noweric Rolutindp: ()(x) @) (2 4) () ()
Terms <& L () @) n)(at) (n)(n#1)

Example 3: Test each conjecture below by finding several true examples or a single counterexample.

’»QConjecture: A polygon with four congruent sides is a square.

Lo ke exnmyle Niamond

S:e(fonjecture: The square of a number is larger than the original number.

'Tt.ﬁ"'- ,’,1/ 3, - Test O/ ) C})M&,-.erﬂ_,
2 \ :

Qz > 3 73 L{Z>L{ OL}O 12%7 O and 1 ax

ﬁ(usela' false! Lountbvemanyle s,

| Conjecture: The difference of two consecutive perfect squares is always an odd number. Q5777
) ?U'Cﬂo(' Stuuv-cs l, "(/ ‘1/ 6, 25, %60, “fq/ -
. 4, 49, (6, a5, 36, 47..

-, /
— 4y 5, oy g4 Seems true,

L 5 7 q (" [3

n\f!’"
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1.5-1.6 Conditional Statements and Deductive Reasoning
If-Then Statement: Statements that show cause and effect. These statements can be true or false.

Cause & Effect
If it is raining O then it is spring.
; False .’ Could Le smner,

then their differencex — yis a
If x and y are whole numbers .

er(_)l_e;urglfe?, P 108 e False! |-2 s T, sn inkeged.
If water is heated U then it boils.

] 7 False [ Needs o be to cer tain Hpmp.

If a triangle has a right angle then it is a right triangle. e {
If your favorite color is blue @ then you are a good speller. (q.,Lst ’ MF& K‘V’,'-“‘ ko v A wm*#caw,{‘_

Conditional Statement: an if-then statement that relates a hypothesis, _f/ e l.{?.\f{' Haut

ﬁv“\%f‘ i (F ' , to a conclusion, He gact Hhat P"H"W‘ ? H‘\ZM”

Notation: Let pbe the hypothesis, and gbe the conclusion. p — q isread as “If p, then ¢."

Example 1: Write the statement as a conditional. Keep in mind to write “if cause, then effect”

You can register to vote if you are at least 18 years old.

Co nverse t Pevesses the Wy ollusis aad  concha g, m &  CEad irionals
Example 2: Write the converse of each conditional statement below, then determine if it is true. If the

converse is false, explain why.

r ;2
A. If you play the trumpet, then you play a brass instrument.
Cowerset (£ y o ff:--f o bass insbumen F, Han yaa  ploy fhe Fuanpe .
F’A-Lfd ( C-'Mnkfg,.:w(_g_ s thae troarbone,

P ?
B. If two angles form a linear pair, then they are supplementary.
Converse: |[F o hrgles are m,‘,&,mm?, Flagn B o~ lrear p:*-if-
hFM(st.I Comkr‘wawﬁp, s hwvo r"»j‘*\* MJL(/J' Fhalb arnt ads lenf

P 1
C.Ifall three sides in a triangle are congruent, then the triangle is equilateral.
ek,

C/O-'\VU‘O”&; & » {'l‘iw\j‘b s b({“l(ﬁ-k/l(/ Hoon ol theee shes are Cong

TAWE !/




1.4-1.7 Guided Notes

Deductive Reasoning: a type of reasoning that uses given and previously known facts to reach a logical
conclusion.

Example 3: Carly solved the following problem: 3(x—6)+14 =35. Each step of her work is shown below.
Use the word bank to right in the justification for each step she made.

Carly’s Work Justification Word Bank
3(x—6)+14= 3?{ Original Problem Addition Property of Equality
=iy
N\ . ;
e Subtraction Property of Equality
3(x=06)=21 . .
ESB=2L | Subtackin  froprly oF Bgunli by o
Multiplication Property of Equality
x—6=7 \r
+6 L o Divislaa (Mﬂf (‘\r of 67 wali hj Division Property of Equality
x=13 WLHV‘- /N F"//'y of @ wal 17 Distributive Property of Multiplication

1.7 Writing Proofs

Review Vocabulary: Look at the equations below and think about what you would do to solve for the
variable. Fill in the letter of the correct Property of Real Numbers that matches what you would do to
solve it.

D 5=x+7 A. Addition Property of Equality

A y—12=23 B. Division Property of Equality

% 8z = 64 C. Multiplication Property of Equality
C % — 48 D. Subtraction Property of Equality

Example 1: Solve the following equation for x. For each step you take, write the justification for that step
next to it. A table has been provided for your convenience.

Your Work Reason
1 2x+5=9 1. Given
3
2. A< +5 = A7 2 Mulbplicatin Propg of Eruality
3. R T A 3. Subtrackion Prop. ofF €!M/zf,
4. X"’( 4. Dwvisis Vm’/. of  Epualify

b 7
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Transitive Property of Equality: If a = b and b = ¢, thena = c.

Transitive Property of Congruence: |f A’A-; B ad REC P Fhen i C .

Proof: A Loau‘mo'mj ar?mwwnf Hhat uses  dodietine /woniaj

mosk  of  Hae Fime. The {:Orww}' /s O\rbw/é/ foo— cobua or gou/—olw/‘.

Theorem: 1 %AEW"W*& Haa b L\as baiin yroven b be tre.

Linear Pair: _Two M3b5 Hraf R(‘M A [ire. Picture: 4_____'49

Useful Theorems

Words Symbols
Vertical Angles Thm (1-1): Vertical Hypothesis: 1 Conclusion:
angles are congruent. 3
2 Il = 2.2
Congruent Supplements Thm (1-2): If | Hypothesis: Conclusion:
two angles are supplementary to the me1 + ms2 = 180° and
same angle (or congruent angles), ms3 + mz2 = 180°

then the two angles are congruent. \
— ~N— | L] =43
A

Congruent Complements Thm (1-3): If | Hypothesis: Conclusion:
two angles are complementary to the | mz1 + ms2 =90° and
same angle (or congruent angles), ms3 + mzs2 =90°
then the two angles are congruent.

Z_[ = /3

‘l . 4,
Right Angles Thm (1-4): All right Hypothesis: Conclusion:
angles are congruent.
N
’—l JA =413

Congruent Supplements Thm (1-5): If | Hypothesis: Conclusion:
two angles are congruent and 21 =22 and ms1 + m£2 =180° /| =90°

M -

supplementary, then each is a right
angle. ‘ ]
P 12 -

m<oecL= ?Oo
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Linear Pairs Thm (1-6): The sum of Hypothesis:

the measures of a linear pair is 180°.

—_

Conclusion:

/ mll Fmld = [BO°
1 2 .

o=

Example 2: Fill in the two-column proof of;he Vertical Angles Theorem below.

Given: £1 and £2 are vertical angles
Prove: L1 = /2

Statements

1
2

3

Reasons

1) £1 and 42 are vertical angles

2) M/l FmlD= [BO°
ml | +ms 3= (80°
3 ms1+ms3=ms2+m/3

4d) mll=m
5) /1=/,2

1) Given
2) Supplementary Angles

3) Transitin Prb‘aarl'y of 6‘,0‘,,.[[#7
4) Subtraction Property of Equality

Example 3: Fill in the two-column proof below.

Given: m£1 = m£2, mZ1 = 105°

Prove: mz3 = 75°

Statements

fof
/']

Reasons

1N ms1l =mzs2

2) mz1 =105°

3) ms£2=105°

4) /2 and /3 are a linear pair
5) mL2A y mL %= (207
6) 105° + m,3 =180°
Nme3=7s°

1) (Sien

2) Given

3) Substitubin oc Trmnsitive Py, oF
4) Definition of a linear pair

5) Linear Pairs Theorem

6) Substitution Property of Equality

7) Subtraction Property of Equality

)




