UNIT 3: Graphing Relations

Lesson 3.1: Scatter Plots

Math Mark (%)

You will need graph
paper for this unit!

Introduction: 200 Years, 200 Countries, 4 Minutes.
B\

What is being compared?

Write down words that you think are important.
- What can you conclude?
A. What is a scatter plot?

e Itis a graph showing a set of points.
e It shows a relationship between two variables.
e The relationship can be described by a trend.

e Trends can be upward or downward. It's also possible to have no trend!

Ex. 1 Describe the trend shown in each of the following relationships.

Pages left in book to read

Amount of Study (mins) Time (mins) Length of Hair (cm)

Investigate trends.
3‘


http://www.explorelearning.com/index.cfm?method=cResource.dspView&ResourceID=270
http://www.flixxy.com/200-countries-200-years-4-minutes.htm

B. Interpreting a Scatter Plot

Ex. 2 The scatter plot below shows July temperature data for some Ontario
communities.

a) One data point is for Fort Frances, at latitude 48°N. What is the average
daily maximum temperature in Fort Frances in July? v1 l”t 5¢
Qpp/W\mJ\—kw ., 7.8
This information can be shown as a set of coordmates /L,LQ /Q 7

(2, v) TS

b) How many of the communities represented on this graph have average
daily maximum temperatures greater than 22°C? What are their latitudes?

3 — lafihudes: 42°K) qnd 4PN

c) Isthere atrendin the data? Explain.
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d) Label the important features of a scatter plot.



C. Creating a Scatter Plot

Ex. 3 Data was collected on the height of corn each week to see if there
was a relationship between time and height. The data is shown in the
following table of values.

Tré  Def , Height of Corn

Y |2z
Length | Height
of Time |of Corn % 90
(weeks)| (cm) | \© 80
<
0 0 V| @ 70 »
1 5 / % 60 »
2 18 | o
[
- 40
3 29 .89
30 +
4 45 “iﬁ
20 .
5 59 10
®
6 70 e >
0 3 4 5 6 7 8 9

1 2
Lon o9th of Time (Loeek 35

a) Label the horizontal axis. This is the independent variable.
b) Label the vertical axis. This is the dependent variable.

c) Plot the points to create the scatter plot.

d) Describe the‘rslationship_Eetween height and time.
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D. Practice

Ex. 4 When you put gas in a car, the gas pump shows the number of litres
o’ zas you have put in and the total cost.

a) What is the independent variable? Litres of Gas
b) What is the dependent variable? Cas+

c) Label a table that could be used  d) Label the axes that could be used
to gather data for this relationship.  to graph the data for this relationship.

L\f& (@ Cos+

Cost

Lrrres of ges.

e) Describe the relationship you would expect to see from this data.

As |1fees o ﬂa&
Cost %

Ex. 5 Consider the following situation as it is labelled on the graph below.

a) Graph the points that you think could be part of the scatter plot.

N
Height of a Snowman After 5 Days -@ emperatures
P ——

&

Height (cm)
(]

L [ ) | |
[ \ i

( Qjem e‘rature (EE)’{ 2

b) Explain your answer.

0

Ex. 6 Will each of the following sets of data show a positive correlation, a
negative correlation, or no correlation? Justify your answer.

a) The charge left in your IPod and the number of.hours you have listened

to musicChm'jil ({\Q_@ 0‘% | \ o

s

H houl <
b) The amount of money you make and the number of hours you work.

S L FCEHNC

NS
c) Your hand size and the number of rings you own.




E. Homework

1. The data in the table represents the values of a vehicle after different
amounts of time.

Value of Vehicle Value
Number of
the
Years After Vehicle
Purchase () >4 000
48 000
0 28 000 42 000
1 24 000 36 000
2 21 000 30000
24 000
3 18 000
18 000
5 14 000 12 000
8 9000 6000
10 >000 0o 1 2 3 4 5 6 7 8 9 10

a) Label the horizontal axis. This is the independent variable.
b) Label the vertical axis. This is the dependent variable.

c) Plot the points to create the scatterplot.

d) Describe the relationship between vehicle value and time.

2. Will each of the following sets of data show a positive correlation, a
negative correlation, or no correlation? Justify your answer.

a) The outside temperature in the summer and the number of people
swimming.

b) The depth of Lake Ontario and the amount of rainfall and snowfall
for that year.

c) The number of pets you own and the number of years you are
educated.

d) Your science mark and the number of hours of spent playing video
games.

e) The outside winter temperature and the number of centimetres of
ice on Trout Lake.



Homework

Page 148 #1, 4, 5 + Handout Questions
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Scatter Plots to Show
Relationships

1.2A What Is a Scatter Plot?
When data are collected, they are often displayed on a graph.

Sometimes the data can be written as coordinates of points.

When these points are plotted on a grid, the result is called
a scatter plot.

The scatter plot may, or may not, show that a
relationship exists.

Example

You collected data on the
height of your corn each week
to see if there was a relationship
between time and height. The data
collected are shown in the table.
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1.

Make a scatter plot of the data using the grid above.

a) Let the horizontal axis represent the time, in weeks. (Write this
on your graph.) Time is the independent variable.

b) Let the vertical axis represent the height, in centimetres. (Write
this on your graph.) Height is the dependent variable.

When the dara are continuous, you can connect the points on the
scatter plot. When the dara are discrete, you cannot connect the

points on the scatter plot. Does it seem logical to connect the points
on your graph in question 12 Explain.

Study your graph in question 1. Finish this statement about the
relationship between time and height.

As the number of weeks increases,

the height of the corn
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4. If the charc shows thar the height of the corn did not change in four
weeks, might the farmer be worried? Explain.

Practice

1. Have you ever helped put gas into a car? When you do this, the gas
gauge on the gas pump shows the number of litres you have put in
(independent variable) to your tank and the total cost of this gas you
put in (dependent variable).

a) If you collected the dara
(amount of gas in your tank, ’
total cost of this gas) in the
table at the right, pur a dtle

at the top of each column of |
this table.
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b) Ifyou

were going to graph a scarter plot of the data in the table,

how would you label the horizontal axis?

How would you label the vertical axis?

&) Underline the ordered pair (points) that could not be on the
scatter plot.

(1, $0.749) (4, $0.15) (10, $7.79)

d) Describe the finished scatter plot.

€) Would you join the points on the scateer plot? Explain.
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2. The dara in the table represent the values of a vehicle after different
amounts of time.

a) Construct a scatter plot using the data below.
Give your graph a title. Label each axis.

Number of | Approximate
Years After | Value of the
Purchase | Vehicle ($)

0 28 000
1 24000
2 21000
3 18 000
5 14 000
8 9000
10 5000 7

Title:

A

30 000

24000

18 000

12000
L

6000 -
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b) Study your scacter plot and then, fill in the blanks.

As the number of years after purchase _increases

the value of the vehicle

¢) Are the data discrete or continuous? Explain.

]
d) Discuss with a classmate the factors that mighe affect the value of
a vehicle. List some of the factors other than age.

3. a) Putsome dots on the graph below that mighe look like a scatter
plot of the situation as labelled.
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Height of a Snowman After 3 Days
of Increasing Temperatures

Height

(cm)

0 Temperature (°C)

b) Explain your answer.
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1.2B Positive, Negative, or No Correlation?

Positive correlation: If a scatter plot slants upward as you move from left
to right, the two variables are said to have a positive correlation. Thus,
when one variable increases, the other variable also increases.

Negative correlation: If a scatter plot slants downward as you move from
left to the right, the two variables are said to have a negative correlation.

Thus, when one variable increases, the other variable decreases.

No correlation: If a scatter plot shows no pattern or clear relationship,
the variables are said to have no correlation.

Example 1

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

a) Label the axes.

b) Describe the correlation. .o

¢) Complete the following

sentence.
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As the number of years
the height of the tree increases.

Example 2

This scarter 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) Describe the correlation.

¢) Complete the following

sentence.

As the number of days increases,
the number of rrees left
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Example 3
This scacer plot shows the number of questions

students did for match homework compared to the
length of their shoelaces.

a) Label the axes.

b) Describe the correlation.

¢) Describe the relationship in words.

Mﬁke up an Cxample O{ your own. DfaW a scatter plo[ rha[ ShOWS your
example and then complete the sentence.
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a) a positive correlation
This is a positive correlation
because

b) a negative correlation
This is a negative correlation
because

¢) no correlation
There is no correlation
because
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Practice
1. In each scarcer plor, state whether the correlation is positive, negative,
or neither. Give reasons for your answers.
a) 4 b) ¢
> hd >
o 1 d) ¢
. .. R
- >

2. Will cach of the following sets o
negative correlation, or no correl
Give reasons for your answers.

a) the number of pages left to

f daca show a positive correlation, a

ation?

be typed in your essay and the

number of pages already ty]

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

owns

¢) the outside summer temperature and the number of people

swimming

22 MHR -« Unit | Relationships in Mathematics
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d) the deprth of Lake Ontario and the amount of rainfall and
snowfall for thar year

e) the outside winter temperature and the number of centimetres of
ice on Island Lake
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f) the energy left in your personal radio batteries and the number of
hours you have listened to this radio

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

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