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1 1 Making Conjectures: Inductive
Reasoning

1

Use reasoning to make predictions.

EXPLORE...

« If the first three colours in a sequence are red, orange, and yellow,
what colours might be found in the rest of the sequence? Explain.

QOO

SAMPLE ANSWER

Here are three possible answers:

¢ [fthe colour sequence is red, orange, and yellow, the rest of the sequence
may be green, blue, and purple. These colours are the primary and
secondary colours seen on a colour wheel.

@O00000®

* [fthe colour sequence is red, orange, and yellow, the rest of the sequence
may be green, blue, indigo, and violet. These colours are those of a

rainbow. 'OOO...

» [fthe colour sequence is red, orange, and yellow, the rest of the sequence
may repeat these three colours.

@O0O0@0O
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INVESTIGATE the Math

Georgia, a fabric artist, has been patterning with equilateral triangles.

Consider Georgia’s conjecture about the following pattern. conjecture
A testable expression that is

/\- bl
/ /
. _ _ A —A

Figure 1 Figure 2 Figure 3

I think Figure 10 in this pactern will have 100 triangles, and all these

n,
o

triangles will be congruent to the triangle in Figure 1.

© How did Georgia arrive at this conjecture?

A.  Organize the information about the pattern in a rable.

Figure 112134156 1<[9[10
Numberof | , | , | 6 3536 H9\H %I [

Triangles

B. With a partner, discuss what you notice about the data in the table.
C. Extend the pattern for two more figures.

D. What numeric pattern do you see in the table?

Answers
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Reflecting
E. Is Georgia's conjecture reasonable? Explain.
F.  How did Georgia use  inductive reasoning to develop her conjecture?

G. s there a different conjecture you could make based upon the pattern
] ¥ P P
you see? Explain.

Answers

September 10, 2015

inductive reasoning

Drawing a general conclusion
by observing patterns and
identifying properties in specific
examples.
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APPLY the Math

EXAMPLE 1 Using inductive reasoning to make a conjecture about annual precipitation

Lila studied the following five-year chart for total precipitation in Vancouver.

Precipitation in Vancouver (mm)

Jan. | Feb. | Mar. | Apr. | May | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec.
2003 | 1505 27.1 |133.7 | 139.8 493 12.8 19.8 4.1 40.2 | 2482 | 1674 [ 113.2
2004 | 2496 458 | 1328 90.2 68.6 496 436 28.6 536 | 1554 |136.6 |160.8
2005 | 2836 57.0 92.4 70.0 42.8 54.4 25.2 4.8 39.4 57.8 |350.8 |146.0
2006 | 1814 |116.0 (2148 | 76.2 | 37.0 | 80.0 | 53.0 84 | 73.6 |155.2 [116.2 |2106
2007 |1376 | 686 | 752 | 62.2 | 432 | 430 | 158 | 758 | 306 | 996 [177.0 |197.2

Environment Canacda, Mational Climate Data and Information Archive

What conjecture could Lila make based on the data?

Lila's Solution

Jul.  Aug. Sep.

19.8 4.1 40.2 | looked for patterns in the data. | noticed that the
43.6 28.6 53.6 summer months seemed to have less precipitation
252 48 394 T than the other months. | checked the sum of the
53.0 84 73.6 precipitation in July, August, and September over
158 758 30.6 the five-year period.

Totals: 157.4 121.7 237.4

Jan.  Feb. Mar.
150.5  27.1 133.7

2496 458 132.8 Then | looked for the months with the greatest
283.6 57.0 924 -----m--m-mmmemmmmmemenees precipitation, anticipating that the winter months
181.4 1'16. 0 7l14 3 might have greater precipitation. | checked the

137.6 68.6 752 sums for January, February, and March.

Totals: 1002.7 314.5 648.9

Nov.
167.4
136.6 When | examined the information further,
315{].8 ---------------------------------- | saw that November had the highest value for
: precipitation: 350.8 mm. | checked the sum for

. November.
177.0

Total: 948.0

My conjecture is that fall and wi h: @ .
Y CORJEELIRE S At i HC IR SRS e Since November is in the fall and January, February,

and most of March are in the winter, | can make
Apr. May Jun. Jul Aug Sep. @ conjecture about which seasons have the most

4384 2409 239.8 157.4 1217 2374 G R =tion.
Total: 1435.6 mm

more precipitation than spring and summer.

a
| checked the totals for the five-year period. | found

Oct. Nov. Dec. Jan. Feb. Mar. ... that spring and summer had a total of 1435.6 mm
716.2 948.0 827.8 1002.7 314.5 0489 of precipitation, and fall and winter had a total of
Total: 4458.1 mm .\4_4458,1 mm of precipitation.

The dara support my conjecture.
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APPLY the Math

EXAMPLE 1 Using inductive reasoning to make a conjecture about annual precipitation

Lila studied the following five-year chart for total precipitation in Vancouver.

Precipitation in Vancouver (mm)

Jan. | Feb. | Mar. | Apr. | May | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec.
2003 | 1505 | 27.1 |133.7 |139.8 | 493 | 12.8 | 19.8 4.1 | 402 |248.2 | 1674 |113.2
2004 | 2496 | 458 1328 | 902 | 686 | 496 | 436 | 286 | 53.6 | 1554 |136.6 | 160.8
2005 | 2836 57.0 92.4 70.0 42.8 54.4 25.2 4.8 394 57.8 | 350.8 |146.0
2006 | 1814 [116.0 (2148 | 76.2 | 37.0 | 80.0 | 53.0 84 | 736 |1552 |116.2 [210.6
2007 |1376 | 686 | 752 | €2.2 | 432 | 43.0 | 158 | 758 | 306 | 99.6 [177.0 |197.2

Environment Canada, Mational Climate Data and Information Archive

What conjecture could Lila make based on the data?

Your Turn m
Make a different conjecture based on patterns in the precipitation chart. ,

Answer
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EXAMPLE 2 Using indutlt'\{e reasoning to develop a conjecture about integers
Mu |P(y

Make a conjecture about the product of two odd integers.
—

Jay’s Solution

. d
(+3)(+7) = (+21) TTtTttrttmmooommmmmo——=o1 Odd integers can be negative or positive. | tried two
positive odd integers first. The product was positive
@nd odd.
(=5)(—=3) = (+15) remme e e n e en oo - - - - SASRENEHECONIWO NEgative odd integers. The product

| was again positive and odd.

=
Then | tried the other possible combination: one

(+3)(-3) = (-9) positive odd integer and one negative odd integer.

\‘This product was negative and odd.
- i - _ = 3 F r‘-.-

My conjecture is that the product o | noticed that each pair of integers | tried resulted

two odd integers is an odd integer. in an odd product.
b
{-'—’

(—211)(—17) = (+3587) ----------------------------{ htried other integers to test my conjecture.

k_The product was again odd.
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EXAMPLE 2 Using inductive reasoning to develop a conjecture about integers

Make a conjecture about the pmd uct of two odd in tegers.

Your Turn
3
Do you find Jay’s conjecture convincing? Why or why not? RS

Answer
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September 10, 2015

EXAMPLE 3 Using indud'\i:ﬁ rg?’soning to develop a conjecture about perfect squares
(R (3

S

Make a conjecture about the difference between consecutive perfect squares.
———— —_—

— L,4,9,\ . .

Steffan’s Solution: Comparing the squares geometrically

TH A

My conjecture is that the difference

between consecutive squares is always

an odd number.

The example supports my conjecture.

’T represented the difference using unit tiles for each perfect square.
First, | made a 3 x 3 square in orange and placed a yellow
2 X 2 square on top. When | subtracted the 2 X 2 square,

\J had 5 orange unit tiles left.

-
Next, | made 3 X 3 and 4 X 4 squares. When | subtracted the
3 x 3 sguare, | was left with 7 orange unit tiles. | decided to try

@reater squares.

,—; saw the same pattern in all my examples: an even number of orange
unit tiles bordering the yellow square, with one orange unit tile in the
top right corner. So, there would always be an odd number of orange
\l..lnit tiles left, since an even number plus one is always an odd number.

g
__| I'tested my conjecture with the perfect squares 7 X 7 and 8 X 8.

Jhe difference was an odd number.
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EXAMPLE 3 Using inductive reasoning to develop a conjecture about perfect squares

Make a conjecture about the difference between consecutive perfect squares.

Francesca’s Solution: Describing the difference numerically

2 ~

22 - I; i 4= | started with the smallest possible perfect square and the next
2°—-17=3 | greater perfect square: 12 and 22. The difference was 3.

-
42-32=7 Then | used the perfect squares 32 and 42, The difference was 7. So,
92 — g2 = 17 ddecided to try even greater squares.

-
My conjecture is that the difference | | thought about what all three differences—3, 7, and 17—had in
between consecutive perfect squares |_common. They were all prime numbers.
is always a prime number. e
122 — 112 =123 e To test my conjecture, | tried the perfect squares 112 and 122,

\HThe difference was a prime number.

TI'IC CX&]T[PIC SUPPOI'[S my CDI’leC[Lll'E.
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EXAMPLE 3 Using inductive reasoning to develop a conjecture about perfect squares

Make a conjecture about the difference between consecutive perfect squares.

Your Turn

How is it possible to have two different conjectures about the same
situation? Explain.

Answer

10
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EXAMPLE 4 Using inductive reasoning to develop a conjecture about quadrilaterals

Make a conjecture abour the shape that is created by joining the midpoints
of adjacent sides in any quadrilateral.

Marc's Solution: Using a protractor and ruler

| drew an irregular quadrilateral on tracing paper.

| used my ruler to determine the midpoints of each
side. | joined the midpoints of adjacent sides to
form a new guadrilateral. This quadrilateral looked
like a parallelogram.

Next, | drew a trapezoid with sides that were four
_______________________________ different lengths. | determined the midpaints of
the sides. When the midpoints were joined, the

new guadrilateral looked like a parallelogram.

108 ] S

-?\:{'*;m,“ el used my ruler to confirm that the opposite sides

. T
— were equal.

s
My conjecture is that joining the adjacent midpoints | Each time | joined the midpoints, a parallelogram
of any quadrilateral will create a parallelogram. | was formed.

-
To check my conjecture one more time, | drew a

"""""""""""""""""" rectangle. | determined its midpoints and joined them.
) his quadrilateral also looked like a parallelogram.

| checked the measures of the angles in the new
_______________________________ guadrilateral. The opposite angles were equal.

The new quadrilateral was a parallelogram, just like

the others were.

The rectangle example supports my conjecture.

11
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EXAMPLE 4 Using inductive reasoning to develop a conjecture about quadrilaterals

Make a conjecture about the shape that is created by joining the midpoints

of adjacent sides in any quadrilateral. }tw

Tracey's Solution: Using dynamic geometry software

HE =24c¢m
EF=24cm
’E= 24cm | constructed a square and the midpoints of the
GH = 24 cm sides. Then | joined the adjacent midpoints. EFGH
E G o ol e . i
ZEFG = 90r looked like a square. | checked its side lengths and
ZFGH = 90° angle measures to confirm that it was a square.
£LGHE = 907
LHEF = 908
A F B
HE = 1.6 cm
EF =16 cm
D H C FG=16cm Next, | constructed a rectangle and joined the
GH =16cm adjacent midpoints to create a new quadrilateral,
E 1G JEFG =14y T EFGH. The side lengths and angle measures of
a 13 B LFGH =37° EFGH showed that EFGH was a rhombus but
ZGHE = 143 not a square.
ZHEF = 37°
My conjecture is that the quadrilateral formed : , E
by joining the adjacent midpoints of any ~ --------- {Smce asquare is a rhompus with right angles, both
. . of my examples resulted in a rhombus.
quadrilateral is a rhombus.
HE =16cm
EF =16 cm
D H c .!E= 1.6 cm
GH=16cm To check my conjecture, | tried an isosceles trapezoid.
K>\G JEFG = 152° [rhe new quadrilateral, EFGH, was a rhombus.
A F B  /FGH =28
ZGHE = 152°
LHEF = 28

The isosceles trapezoid example supports my conjecture.
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EXAMPLE 4 Using inductive reasoning to develop a conjecture about quadrilaterals

Make a conjecture about the shape that is created by joining the midpoints

of adjacent sides in any quadrilateral.

Your Turn
a)  Why did the students draw different conjectures?

b) Do you think that both conjectures are valid? Explain.

Answers

a)

b)

13
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In Summary

Key Idea
* |nductive reasoning involves looking at specific examples. By observing
patterns and identifying properties in these examples, you may be able
to make a general conclusion, which you can state as a conjecture.

Need to Know

* A conjecture is based on evidence you have gathered.
* More support for a conjecture strengthens the conjecture, but does not
prove it.

Assignment: pgs.12-13
1,2,3,6,7,8a,9, 11,13

14
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ls

lakin ConJ ccruress

QSOJ\SJ"IJfOMS'> (A ndudctive Fi!_to.ﬁonmg

“Ihree types of downhitl sKis are availables
L PQ'&'CAbO’HC
Ly Twin Tip
L pcwder.
The manocaer of +he store ordered 100
pPars of edch Hpe. o
W'FL&'\' conjecture did +he manager make ?

"”ﬂtc m&m.gcr que: the con\jccﬂru\"e +hot
each +;jF’ of SKi would Sell equally
asS Well os the others.

15
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2. Tomas aathered +Hhe following evidence
and noficed a Pc-.H-c,rn. ,

11(1) =189 D3(11)= 253
H41(11)=451 62 U1)= 682

Tomas made +his C-Oﬁ\;‘:cﬁ‘ure s When you multiply
a+wo-digit number I, +he firstand last

d{SH'S o¥ the product are the c':“aigﬁ'a of

4he onginal number.
Ts lomas’s Coﬁdt‘_tﬂ'urﬂ reasonable ?

Develop evidence o test his conjecture
and determine Whether i+ s (easonable.

Ls, {5UN=935
L 9% (,"1.15‘.3: 1018

Dince evidence can be found Fhat does not
Suppert this conjecture, Tomas’s conjecture
1S notT feasonmable.
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5. Make a Con\je;c-k"urc aboutthe sum
0‘& +wo even integers. Develop evidence
+o ‘es+ Ny c:c:ﬁjec:"rurt-

ydence (sniecture

L+ =( “The sum of two even
-12+16=4 infeqers (s always
'2.0_\36 ='5@ even.

For ex&mp‘aeﬁ T2+ 1O =1V\T16
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C;. 'L@,g—ﬂ;he ev{dencg iven in the chart below
To make a Conjecture. Brovide more evidence.
1o support Your Cor:,jed-ure.

Polygon guadrilateral pentagon hexagon

Fewest Number ) . r~ .

of Triangles ' ' /NS
2 3 4

Conjecture : The fewest number of triangles
~ in a polygon 1S +he number
Sides subtracted bﬁ 9,

More Evidences [8n{ e | octagon | nomgon
: Fewest )

Mumber of
Triangles

18
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7. Sonva noticed a patiern when diw‘dina
+he sSquare of an odd number by 4.
DVetermine Hne p&H‘ern and Make Q

con \5 ecture.
vidence,
> Y @Eay
ch L} o
= 9 =121 =10%9
e 4 “p

= i3 55 =30.25 =972.25

( on}cd"ure

When youdivide the Square of an c:dd‘ number
by 4, +he result is always an even number
end{ﬁa with a decimal of . 25.

19
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3. Dan nothiced a pattern in the &f%u‘-h-s of the
multiples of 3. He created +h -Poﬁ:how{na
table +o show the pattern.

Multiples of 3 12 15 18 21 24 27 30
Sum of the Digits 3 6 9 3 6 9 &)

Q) MGKE aconjecture based on+the patirern
in the +able.

(onjecture

The Sums of +he c:'hSHﬂs ofF multiples of 3
are always 3,6, or9:

20
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q. WQKe Q cony ecture about Hhe sum of
one odd m+ er and one even inteqger.
Test your conjecture with ot leds+
+hree excxmples

Cuidence onjecture

2,+3 =5 The sum of one odd
-10+21=1] integer and one even
-15S0O-719 =225 integer 18 always odd.

21
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1. Faula claims that whenever you Square
an odd inteqger, the result isan od
Number, T8 her Conjecture reasonablc ?

‘J’Gaﬁ‘r‘s your decision-

32 132 25?2
= B3 =03)0U3) =(23)@s)
= g = |9 = G2S.

»

aula’s conjecture 1s reasonable.When
ou mu ' ply an odd digit with an odd
digit, +he Tesult 1's “odd.

22
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~
3. lext messages often include Cryphic
abbreviations, such as L26G (love Yo go),

2MT (+oo much information,
Lok (laugh out loud), and MTF (more +o

ol low). alke a Con\jcd-urc: about the
Cryphc abbreviations used in tex+
messaqes, and provide evidence 10O
Support \our conjecture.

CIBIC

Abbreviohons 1n text messages reduce
the diffcutrt +yping thot ne€ds 4o be

done using Small “Keypads or Heyboaras.

Forexagmples AOL is 3 characters,
wWhile ”mug'h ou+ loud " 1s 14 characters.

23
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