Mathematics 9 Date:
Day 12: Correlation and Linearity Unit 5: Linear Relations

Describing Correlation in Scatter Plot Graphs

When describing a relationship, you can assess the correlation (positive, negative, or no-relationship),
the strength of the relationship (strong or weak) and whether or not the relationship appears to be
linear (makes a straight line) or non-linear. From your course pack page 6, complete the following:

Positive correlation:

Whea the +rend is .‘ncra::t.s.‘v
‘}‘OerdS +lt. fllah"l'.

No correlation:

(Ohen points are <o scotiered that no —frenad is discernalde

Negative correlation:

Whea le. Frend s decr easrcj +owowds
e .r'Gm-

Correlations are strong if: Correlations are weak if:

W Hhe f,o;,ﬂs nca/\lj ‘Fo“oua £ e Po,\,,-[-s Ore d{s[:i{rsq-d More
a line o curve - mn‘dcb , but still shouws AQ fcw5m'aqbk
—rend .

A correlation is linear if: A correlation is non-linear if:
“+He f)al‘n‘b lie alo/ﬁj or cloye i “H’:\/fa,'n-ts (Jo Q{OU or clox to
to @ statoht UaZ Q aurve _
Sketch an example of each:

v . ‘~ _‘

® b ) NN N

*Strong Linear Relationship *Weak Linear Relationship
- -

*No relationship

*Non-Linear Relationship
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Describing Correlation in Scatter Plot Graphs

Example # 1
This scatter plot shows the height of a tree over
several years.

H ?.1'6 W+
+y

a) Label the axes.

b) Complete the following sentence: As the .
number of years increases , the .
height of the tree increases. .

c) Describe the correlation. .
oK
6"’(006 Correlation . @

* a*eu

4 of Tree

Example #2 Y
This scatter plot shows the number of trees left in a
forest as several loggers are cutting them down
over a week.

a) Label the axes. .

b) Complete the following sentence: As the &
number of days increase, the number of
trees left decreqse y : * 5

c) Describe the correlation.

&(98 lnee — >

Example 3

This scatter plot shows the number of questions
students did for math homework compared to the
length of their shoelaces.

a) Describe the correlation.

No correlot'sn .

Page 2 of 7



Date:

Mathematics 9
Unit 5: Linear Relations

Day 12: Correlation and Linearity
Correlation

Will each of the following sets of data show a EOSitiY]e correlation, a negative]correlation, or no

correlation? Give reasons for you answer.
;__—--

a) the number of pages left to be typed in your essay and the number of pages already typed?

Q_-;,L Se le4d
e e ncao-H\x_ Covve lo‘h‘oq ble te more Ve 'f‘.')f')
\>~_§ He less papes left 4o be typed.
¥ of pape 'f-oet.d

b) the size of a student’s hand and the number of rings the student owns

no C.O(felo{\‘on .dou\ (JY-Ta) lou:j Q3 wrey fn\fba) Qal dow (N73 )

c) the outside summer temperature and the number of people swimming
QOQ'H'?\J\'- correlation fo}g He hotter O J e wore I‘Dk:ft( uai”

be out for s-.oc‘mM-'O -
d) the depth of Lake Ontario and the amount of rainfall and snowfall for that year

Positie correlotion ble F 1t sdops catning ol S"""""’U’}
|eucls o‘r eny b.o:l: c‘( uDQ'ft/ uO':“ d}?“ C‘/O\On_

e) the outside Win‘&er temperature and the number of centimeters of ice on Island Lake

“loe m@a‘h‘ac correl@tion  bfe os e +Wr- Nnercosed , Te lee
% Wil meld ’

ke o0 te—

'l'tme <«
f) the energy left in your personal radio batteries and the number of hours you have listened to
this radio ‘ ' ' e
F‘BQ'H’W |\ 'Q—HV( Cofr(.(q +l0f‘\ I"/L as tme 1Nuree ), e_na-s_v

n
‘> " |+ will devwx.

g) your take-home pay and the number of hours you work

$T i rbosi—“vc coe releton la/(_ '“t Mo-t (7"‘"' "“'9‘&1-“'L
hour wog (7‘9\.) &orn |

h) your math mark and the number of hours of studying you do

WerlC
(>°$;‘+:J( Co.ﬂtlv""l-""\ L/(’. -“'\’- Mot O-‘M 5""‘-‘),

/ Al hishe wek yew acquin.
— “"‘(-‘m. J (7 1
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The Line of Best Fit

The line of best fit is a line that approximates the pattern for the data shown in a scatter plot. The
line of best fit should be as close as possible to as many of your data points as possible. One
purpose of the line of best fit is to help make predictions.

Use scatter plots A and B below to complete questions 1 to 4.

F | e aa]

q d

1. Use a straightedge (clear, if possible) to draw the line of best fit (this assumes the pattern is
linear).
2. Describe how you estimated the line of best fit for each scatter plot.

T +tred ‘{'to :nc.(qd¢ Qs mon) dO'l(.S Qs ,OQJ_%I]QJQ

3. State the type of correlation for each graph.

J /POSI‘-'I'.‘VC. wea b @ Ne(jw_‘f?\.z_ S"l{'(and

4. Compare your line of best fit with a classmate. Is it important that all your classmates have
lines of best fit that are identical?

5. Describe a situation where you could not draw a line of best fit.

UWhen H. datq [y  swetdered all o e ,O(Q@_ on Tl
h. -
6“’? I - Page 4 of 7
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Unit 5: Linear Relations

Practicing the Line of Best Fit

1. Draw a line of best fit for each of the following scatter plots, if possible.

2. Classify each of the following graphs as Linear or Non-Linear:

c)

\/\

o~ fl'fLCPr
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Application of the Line of Best Fit - Problem A

We don't just draw the line of best fit ‘just’ for the fun of it. This line describes the general relationship
of the data and can be used to determine unknown values.

Interpolate — to estimate a value between (within) two known values.
Extrapolate — to predict a value by following a pattern beyond known values.

Several students were recording the temperature of boiling water that sat in a cup. Their results were
combined and used to create this scatter plot graph. Use the graph to answer the following
guestions:

Temperature of Bolling Water in a Cup

1. What type of correlation is 7 S : : : ; : : : : :
this relationship? 17 0--1----- SARREE SRREEEE SRR R STERS poee e STLEE LEEEEE 1-----
U k= 1 1 1 1 ] 1 1 1 1 1
(5“'(0/(3 ﬂ@Q‘h‘JC oo~ |
?
vl
o
il
A

2. Draw a line of best fit.

3. What was the temperature at
27 minutes? Use your line of
best fit to find this missing
data.

Q(‘ound 41°c

Temperaturs

4. At what time did the temperature reach 30 degrees C? Use your line of best fit to interpolate
this data.

Q(mnd U‘O I'V\l"n .

5. At what time did the water reach a temperature of 10 degrees C? Extend your line of best fit to
extrapolate this data.

Otound 60 mlin.

6. What was the temperature at 50 minutes? Extend your line of best fit to extrapolate this data.
O(Q)nd a0°
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Application of the Line of Best Fit — Problem B

Phalanges —e<3

Anthropologists and forensic scientists use data to help them M“m"’a's?
determine information about people. Often only a few bones are SHpde

available or the evidence is inconclusive. In spite of these Radius

difficulties, by accessing the information in large databases and i /
investigating relationships between data scientists can determine T
information about the height, age, and sex of the person they are UhperExtremity

examining. In this problem we are going to look at the relationship
between the humerus bone “the funny bone” which is the bone of the upper arm and the radius bone.

1. Construct a graph that compares the radius of the

Radius (cm) | Humerus (cm) Humerws
25 29.7 o) — - T T
22 26.5 IS O O U OO L EOOD O N
23.5 27.1 R I I T L A R
225 26 26 b
23. 28 Lt Mt e ot o S Yt s ot B
22.6 25.2 IS S S NS N A O S N
214 24 P
21.9 23.8 e R e B e e
235 26.7 S A O B
24.3 29 S YOO T O YODU JOUUUE DUNON SODMS TN DU
24 27 AN e A Y O O N M
humerus bone to the length of the bone. 23 bt
I O AUy S N SR SRR NP
2. What type of correlation is this R _______ o _______ _______ . ....... o ______
relationship? H 21 H 22 H 23 H 24 H 25 i

Posibie lnear _stherpish Tadin

3. Circle the point on the graph that represents the data for a humerus that is 27.1cm long. How
long is the radius? 235

4. Underline the statement that describes the directi%,of the plotted points in the graph?
The plotted points rise upward from left to right.

The plotted points fall downward from left to right. X

The plotted points are scattered across the graph.

The plotted points lie flat along the horizontal. %

5. As the length of the radius gets longer, what happens to the length of the humerus?
o+ Sc-f_s [oajtf'

6. Do you think that you can use the length of the radius to predict the length of the humerus?
Explain.

es , becoure fie Slbfplﬂ =l w oo fle  vodiw bore 81{:.1 Page 7 of 7
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