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Terminology

Proof: A mathematical argument showing that a statement is valid in all cases, or that no
counterexample exists.

Generalization: A principle, statement, or idea that has general application.

Deductive Reasoning: Drawing a specific conclusion through logical reasoning by starting with general
assumptions that are known to be valid.

Inductive vs. Deductive Reasoning

INDUCTIVE yg DEDUCTIVE
reasoning . reasoning

No matter how unrealistic that sounds, in many fields, such as science and law,
“proof” simply doesn't exist; there can only be facts and evidence that lead you to
certain conclusions.

INDUCTIVE REASONING DEDUCTIVE REASONING

« Someone who uses INDUCTIVE « DEDUCTIVE reasoning is a specific
reasoning makes specific observations|  conclusion follows'a general theory.
and then draws a general conclusion,

» When you're using inductive reasoning,| '« When you're using deductive
correct observations won't necessarily | reasoning, your conclusion will be
iead you to a correct general correct if all the statements you say is
conclusion. correct.

1.Every quiz has been easy. Therefore, the | 10 All studentsiinithis class play quitar.
test wilt be easy. Sam is a student of this class:
2.The teacher used PPT in the last few > Therefore, Sam plays guitar.
classes. Therefore, the teacher will use
2. At the conference, all the people present
PPT tomorrow, "
are thirty or older.
Mariaisin the room.

-->Therefore, Maria is at east thirty.
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Expressing Even Numbers, Odd Numbers, and Consecutive Numbers
How do you express a number? X Y |

How do you express an even number? Zy o 2 S|

How do you express an odd number? Zx+| o€ 25 +|

How do you express consecutive numbers?  x , x+l, x+2 R

Topic #3: Deductive Reasoning ~ Even/Odd and Consecutive Numbers

Q1: Prove that the sum of two odd numbers is an even number.
let  Zx+l  snd Zy+l  be odd numbus.
(201) + (2441) | 422 ambs
Rx o-ZJ +2 51‘«\?)\'8
Z(xr_jd- 1) Phvisibl b 2. oot be even

Q2: Prove that the sum of two even numbers is an even number.

Ve Z< ore 2y Buth ore even.
Zx PZJ Add
2(x+y) Drvwibe by 2. 1lwr be ean.

Q3: Prove that the sum of an even and an odd number is an odd number.

Ve 2 ond 2y~ Bwn (2x) ond 0dd (29+Y
2e) + (24+)) AN aweobus.
2+ 29+ Smprhy
(2xr23) *! Grovp) frsd 2,
?(M-fj) +1 Ewn 1, 50 odd.
Q4: Prove that the product of an even and odd number is an even number.

e Zx  wd 2yt | Ben (2%) sad 0dd (H+)

(2)(24+V) Helhgly
'/rj v 2x SenptHy

2(2&3”) Prvisible I;J 2. 19 e exn .

Q5: Prove that the product of two odd numbers is an odd number.

Vke 2ol and 240t | 0dd (2xr1) wnd 034 (2400
(2x+) (Zj ) /%/ﬁpg
oy 1 Bur2y L Hwplidy

[‘/.(J» 74 2_j> +1 érw‘y
2(2egex+y) +! Evar ¢l %o o34,
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Topic #3: Deductive Reasoning - Physics

Q6: The force of gravity, F, between two objects that are distance r apart can be modeled by the

equation:
_ 100
—(r)?
Prove that when the distance is tripled, the force is 1/9'" of the original amount. (2 marks)
Math Explanation
= Moo 6 s
F C3f>l ’ﬁ.‘i‘. dishace .
- 100
F= 25 @b)": 2" | 50 (%)= ac*
-;—(Jfg“ Frche oot A%, 5o TS ofigia! armount.

Q7: The Kinetic Energy, E, of a particular object depends upon its mass, m, and its speed, v, per the

equation below:

E = Sm(v)?

Prove that when the speed is halved, the kinetic energy is one quarter of the original amount. {2 marks)

Math Explanation
E: ;m(zv) Hal ¥ -ijpmé.
E: zrﬂ( Cab)n: qnbh/ 4 )7:\" - _;q‘,:.
E:q zmv) Bo\j § oot W feat.

b0 q of o(':cj‘r\aJ omevat
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Topic #4: Deductive Reasoning - Invalid Proofs

Q8: Hossai is trying to prove the following number trick:

Choose any number. Add 3. Double it. Add 4. Divide by 2. Take away the number you started with.
Each time Hossai tries the trick, she ends up with 5. Her proof, however, does not give the same result.

Hossai's Proof (as a “2-Column Proof”)

n Choose any number
n+3 Add 3
2n+6 Double it

2n+10 Add 4
| 2n+5 Divide by 2 |
n+5 Take away the number you started with

Where is the error in Hossai’s proof?

Wher yoo divide Znvi0 by 2, gov gt naS

Q9: Mr. Bayer believes that he just proved that 2 = 1.

Bayer’s Proof (as a “2-Column Proof”)

Leta=b Seta=b

a’=ab Multiply both sides by a
a’—b?’=ab-b? Subtract b? from both sides
(a+b)(a—b)=b(a—b) | Factoreach side

atb=b \| Divide both sides by (a-b) |
b+b=b Replace awith b, sincea=b
2b=b Collect like terms on left side
2=1 Divide both sides by b

Where is the error in Bayer’s proof?

I¥ azb then é.\na.\oj 6 (q—b) is the
e pg éN‘séN\j b:& 200 .
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Q10: Mr. Bayer claims that the cube of a number is always /arger than the number itself. Give one
counter-example to this claim. (1 mark)

0.58°

- 0.125/ wihich s smales then 0.5

Q11: Mr. Bayer makes the claim that Pythagoras Theorem (a* + b = ¢2) works for every triangle. Using a
ruler, create one counter-example where this is not true. Label the lengths of each side. (1 mark)

az 3m

3.2¢en tC

b"‘{cm

OnlJ worls e 9o marﬂbs.

Q12: Mr. Bayer decides to show that the product of an odd number and 3 is always an odd number.
However, he made a mistake somewhere. Find which line has the mistake, and correct his proof. (3

marks)

Line | Math Explanation

1 Let (2x+1) be my odd number. ’ Even number plus one, which makes it odd.
2 (2x+1)(3) Multiply my numbers

3 6xf4 Simplify

4 2(3x+2) Hold on... this is divisible by 2. Did | make a mistake?
Line | Math Explanation

1 ot (2¢0) be ™ odd avemlmr. Evn cvembes ﬂu& ong, winch raakes it 0dd,
2 (Z*‘H)CS) f%ulﬂ_{j "y Nuenbers.

3 6x+3 &m?"\ﬁ .

4 (6x+2) + 5(’(* 20 geop -

5 2(3x+1) +

Ben ruemlr #l s odd,



