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Unit 1 – Graphical Representations
INTRODUCTION TO STATISTICS
Statistics is the branch of mathematics that works with data. It involves collecting data, 
organizing the data in some way, and interpreting it. This section will focus on organizing 
data.
[image: http://www.doe.mass.edu/mcas/images/db/06m07q29.gif]
[image: http://jptuke.files.wordpress.com/2009/06/f-bargraph2.gif?w=300&h=300]There are many different ways to organize or present data: tables, charts, graphs, etc. Data is often presented visually in the form of graphs. In this unit you will learn about different types of graphs and their uses. These include bar graphs, broken line graphs, histograms, and circle (pie) graphs. 

Finally, you will also discuss how graphs can be misleading.




[image: http://1.bp.blogspot.com/_amGiRDyX21E/TPqdyoyuhDI/AAAAAAAAACs/6fD3GK6Mwvg/s1600/histogram.jpg]Graphs
Although there are many types of graphs, there are similarities between many graphs. All graphs must
have labels to allow the viewer to know what they 
are reading. Without that, a graph is just another pretty picture rather than being a visual representation of data. 
And all graphs must have a title.
[bookmark: _GoBack]
On most graphs, there are two axes (plural of axis), one axis goes horizontally (↔) and the 
other goes vertically (↕). Each axis needs a label describing what it is showing (months, cost, 
number of something, etc.) and a scale if it is a number quantity. When assigning the scale, it 
is important to remember that each line of the grid paper MUST represent the same amount 
on that graph, and all graphs must start at zero if they represent a numerical property. 
And remember to label lines, not spaces.
[image: http://www.formyschoolstuff.com/school/math/glossary/images/Broken-line.gif]
All bar graphs, broken line graphs and histograms 
MUST be constructed on grid paper. Circle graphs 
will be done on a circle graph blank using a protractor. 
NO EXCEPTIONS. As well, all graphs need a title summarizing what they are showing.
Assignment:  Worksheet – The Bubonic Plague
BROKEN LINE GRAPHS
A broken-line graph displays information by using a scale. It is similar to a bar graph, 
but it has points at the top of where the bars would be. These points are joined in
 individual line segments creating a “broken” line. It shows continuous change over a 
period of time. Just as with a bar graph, a broken line graph needs labels on the axes 
and a title.

Broken line graphs are used to show trends over time. By looking at just the line on a 
broken line graph rather than a set of bars on a bar graph, it is easier to discover the 
changes in the data over time. As with double bar graphs, broken line graphs can have 
more than one broken line on a graph.

[image: ]Example: 
















a) What month had the highest net income?


b) What month had a net income of approximately $700?


c) During what month is the net income approximately twice as much as the net income in July?



[image: ]If you see a symbol like the one shown in the diagram to the right on an axis, it means that some amount of the axis has been omitted. If it is a scale, it is indicating that while the graph starts at zero, it really leaves out a large chunk of the values on the axis. DO NOT USE THIS TYPE OF SYMBOL OR METHOD. It produces inaccurate and misleading graphs which will be discussed later in this unit


To construct a broken-line graph, complete the following steps.

1) Plan, draw and label the vertical scale to show the range of values. The label 
contains the words stating what the numbers are like metres, income, number 
if hours, etc. Remember to start at zero and to go just above the highest value. 
Each line MUST represent the same amount on your scale. If it is 5, your lines 
will go up like this: 0, 5, 10, 15, 20, 25, etc. It is not necessary to label every line 
with a number as it may get cluttered and hard to read. 


2) Next plan, draw and label the horizontal scale. The spacing between each 
vertical line that you choose to label where you will plot a point MUST be 
consistent. For example, don’t leave two lines for the first 5 points and then only 
one line at the right side between points because you are running out of room!  
Plan your graph carefully!


3) Next, plot the points of data. To do this, find the values on each axis and where 
they meet, draw a small point. 


4) When all the points are plotted, connect them WITH A RULER. Do not try to 
make the line one straight line. It is a series of line segments between each dot. 


5) Finally, write a title for the graph that describes what the graph is illustrating. 


2) Jacob runs his own Fix-It company. He plotted his company’s recent profits in a 
graph shown below. Use the graph to answer the next questions.























a) What does the graph display?






b) Describe the general trend in company’s profits over the timeframe that the graph displays.







c) Are there any exceptions to the overall trend in the company’s profits? Explain.





3) Create a broken-line graph for the following set of data. Plan your graph carefully so 
it fits on the graph paper but is not too small. 


Math Test Scores
	Test Score
	Number of Students 

	60
	15

	65
	10

	70
	20

	75
	30

	80
	50

	85
	25

	90
	5

	95
	15





NOTE: The “Test Score” goes on the 
horizontal axis while the “Number of Students” 
goes on the vertical axis.









[image: ]























Assignment: Pages 60 – 62 #1-3; Page 64 #4-5





INTERPOLATION AND EXTRAPOLATION

A broken line graph may help you discover a regular pattern in the data, also known as a trend. 
Sometimes in a trend that is generally increasing or decreasing, all the values in a graph are not given. In this case we can  interpolate or  extrapolate a value we are looking for.

Interpolating means to estimate a value  between two values shown on the graph.

Extrapolating means to predict a value from  beyond the given data shown on the graph.


Example

 The following graph shows the growth rate of a bean plant that David planted in his vegetable garden.


[image: ]


























a)  David forgot to record the height of the bean plant in Week 4. Use the graph to interpolate the height of the plant that week.





b)  What might the height of the plant be in Week 12?





c) Write a statement describing trends in the bean plant’s growth rate from Week 0 to Week 11.






MULTIPLE BROKEN LINE GRAPHS

2)  Brett is a real estate agent and is comparing the average listed price for houses in Vancouver to those in Regina from 2006 to 2010.


[image: ]









a)  Display the information on a broken line graph.































































































































































































































































b) What conclusions can you draw from the table about house prices in the two cities?





c)  What can you tell from the graph more readily than from the table?







Assignment: Pages 67 – 68 # 7 – 8; Pages 70 – 71 # 9 - 10
MISLEADING GRAPHS
Any graph can be made to seem misleading. By increasing or decreasing the scale, changing the starting point on an axis – especially not starting at zero – you can make the viewer see the data in a certain way. Distorting or skewing the data in this way makes the graph, or any other kind of statistic, misleading.

We have already touched on one way graphs can be misleading. If the vertical axis of a graph does not start at zero, a whole lot of the data is “missing.” Look at the next graph.
[image: ]
When looking at this broken line graph, it appears that there has been a big increase between 1997 and 2008 in the average weekly earnings of Canadians. 

But look a little more closely. The Earnings on the vertical axis starts at $600 and only goes up to $800. The increments on the axis are $40. This makes the increase seem large when it really isn’t that big. This could be misleading to people who don’t carefully look at the scale on the vertical axis.

A graph that represents the data fairly and more accurately (not misleading) is illustrated here. See how the increase in earnings does not seem so large over the period of time? The vertical scale starts at zero rather than just showing a chunk of the graph.
















In the next graph, while the graph appears to start at zero, the first 60+ students have been cut from the bottom of the graph. This makes the bars look much shorter than they really are and thus does not represent the data fairly or accurately. All three Schools shown on this graph actually have bars that are more than double the size (length) of what is shown. It appears that the graduation rate for School B is almost double that of School A based on the size of the bars. In fact, they are much closer, differing by less than 10 students for both boys and girls.
[image: ]

















Graphs can also be misleading when the increments on the vertical axis are not consistent. Bar graphs as well as broken line graphs can be misleading. Histograms and circle graphs are less likely to be misleading unless they are drawn incorrectly.


Things to watch for to tell if graphs are misleading:
· Does the vertical axis start at zero?
· Is there a gap between zero and the next value?
· Are the increments along the vertical axis the same? That means does each grid line represent the same amount on the scale.
· Are the bars on a bar graph all the same width?
· Is the space between bars on a bar graph the same?
· Is the scale on the horizontal axis on a broken line graph squished?
· Is the scale on the vertical axis on a broken line graph squished?





Assignment: Pages 74 – 75 # 11 – 12; Pages 76 – 78 # 1 – 4
[image: http://www.swiftchart.com/bargraph_ex3.jpg]BAR GRAPHS
A bar graph is a visual representation used to show comparison. On a bar graph, the bars can be horizontal or vertical as shown on the right. Most bar graphs are drawn with vertical bars. The values plotted are discrete, meaning they have a distinct or exact value. There is always the same amount of space between the bars and the bars are always the same thickness.

	Colour
	Number

	Blue
	50

	Green
	45

	Red
	54

	Orange
	49

	Yellow
	52


When drawing a bar graph with vertical bars, the horizontal axis does not have a scale: it just the names of each bar. The vertical axis will need a scale. For this Math course, each vertical scale must start at zero, and end it just above the highest data value unless otherwise specified (negative temperatures). For example, if your data consisted of the information below, you would start your vertical axis at zero and the top value might be 55 if increments go up by 5, or 56 if increments go up by 2.

For this course, the bars in the graph should not be coloured with individual colours, but all one colour. A highlighter is fine, or they can be simply shaded with a pencil.

[image: ]Example 1: Use the bar graph below to answer the following questions.
a) What does this graph display?
b) What is the precipitation that fell in October?
c) Which months have precipitation greater than or 
equal to 30 mm?
d) Which season would you say is the rainy season in Yellowknife?

Solution: Use the information on the graph to answer the questions.

a)

b)

c)

d) 

Example 2: Create a vertical bar graph using the data in the table below.
	Favourite Colour of Grade 3 Students

	Colour	
	Blue
	Green
	Yellow
	Red
	Orange
	Purple

	Number of Students
	16
	5
	3
	18
	11
	8





Solution: Draw and label the axes, set a scale, and plot the data accordingly.
	The horizontal axis is labelled “Colour” while the vertical axis is labelled “Number of Students.” The scale must go up from 0 and a good top value would be ___ with the increment of __ for each line. Plot the data below.
[image: ]































Example 3: The following data is shown in both a vertical and horizontal bar graph. Which graph is a clearer representation of the data and why?

	Population of Anywhere City, BC, 1980 – 2005 

	Year
	1980
	1985
	1990
	1995
	2000
	2005

	Population 
(in thousands)
	33.5
	34.3
	33.4
	32.8
	32.0
	32.0



Solution: The graphs are plotted below.


Population of Anywhere City BC, 1980 – 2005
[image: ]































Assignment:  Page 82 – 84 # 1 – 4; Page 88 – 89 # 5 – 6

Double Bar Graphs
[image: http://www.linkstolearning.com/Images/tests/Image4202.gif]Double bar graphs are used to compare two things and show the trends between both at the same time. Double bars graphs have everything the same as single bar graphs except they have two bars at each spot on the horizontal axis comparing some entity. Drawing double bars graphs follows the same set of rules as for single bar graphs. Examples of double bar graphs could be fuel consumption for different vehicles comparing highway and city driving or housing prices for new and resale homes, or the graph to the right.

This example of a double bar graph shows several key features; the pair of bars is the same width and touching each other. There is the regular space between sets of bars. There needs to be some form of a legend to indicate what different colours or patterns represents. And like ALL graphs, the axes are labelled, the vertical axis has a scale on it, and the graph has a title.



Example: Use the double bar graph to answer the following questions.
	a) What are the two company names?
b) Which company is represented by the darker bar?
c) How many computers does each company sell?
[image: ]d) How many working spaces does each company have?
e) Why would one company have more computers than working spaces?

Solution:
a) 

b) 

c)

d)

e)



Example – DOUBLE BAR GRAPHS

George did a survey at his school to find out what each student’s favourite sport was to watch on TV. The results are in the chart. Draw a double bar graph to represent this data on the graph paper below.

	Favourite Sport to Watch on TV

	Sport
	Hockey
	Soccer
	Football
	Baseball
	Golf

	Boys
	243
	101
	135
	79
	18

	Girls
	265
	75
	121
	15
	2



[image: ]
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Example – STACKED BAR GRAPHS

George did a survey at his school to find out what each student’s favourite sport was to watch on TV. The results are in the chart. Draw a double bar graph to represent this data on the graph paper below.

	Favourite Sport to Watch on TV

	Sport
	Hockey
	Soccer
	Football
	Baseball
	Golf

	Boys
	243
	101
	135
	79
	18

	Girls
	265
	75
	121
	15
	2



[image: ]
































Assignment: Pages 91 – 93 # 7 – 9, Pages 95 – 96 # 10 -11;
QUIZ NEXT CLASS; Section Review Pages 96 – 99 #1 – 4
Histograms
[image: ]



















































Example 2:	The following is a set of math test scores out of 100.
	45
	68
	94
	76
	89
	99

	53
	79
	61
	61
	98
	72

	61
	81
	98
	59
	91
	68

	72
	32
	57
	69
	42
	78

	48
	87
	78
	74
	93
	71


	



	a)   


Create a frequency table.
	Score
	Frequency

	
	

	
	

	
	

	
	

	
	

	
	

	
	


* How should we choose the interval width? 

	











b)   Create a histogram for this data.                                   

[image: ]




















Example 3:   	


[image: ]


































Assignment: Pages 101 – 102 # 1 – 2; Pages 103 – 104 # 3 - 4;
Section Review Pages 105 – 108 #1 – 4
Circle Graphs
A circle graph is used to display how a whole is divided. The sectors of the circle represent parts of the data.

Solution:










Measure the following angles using a protractor.









1) Draw the sectors for the given angle measures in each circle and label each sector. 

a) A: 30°  
B: 60°
C: 90°
D: 120°
E: 60°







b) Red: 150°
Blue: 45°
Green: 37°
Yellow: 128° 







c) Greek: 20°
Italian: 170°
Mediterranean: 13°
French: 105°
Chinese: 52°





2) In circle graphs, the whole is represented as _________% = _________° .
3) Calculate the following:
a)  50%  of  360° = _____________ = ______      b) 25%  of  360° = _______________ = ______

c)  62.35%  of  360° = _____________ = _____    d) 4.28%  of  360° = ______________ = ______

      e) 0.98%  of  360° = ______________ = _____    f) 15.67% of 360° = _______________ = _____      



4)  Sam surveyed a class of 30 students to find out their favourite sports. Complete the following chart and draw a circle graph.
	Favourite Sports
	Number of people
	Percent
(Show work)
	Angle Measure
(Show work)

	Football
	10
	
	

	Soccer
	9
	
	

	Tennis
	6
	
	

	Figure Skating
	5
	
	

	Total
	
	
	













5) Mr. Newton is a math teacher. He spends 10 hours each school day doing different tasks. Complete the chart and answer the questions.
	Tasks
	Time 
(hr and min)
	Time
(hr)
	Percent
(Show work)
	Angle Measure
(Show work)

	Teaching
	5 hr 20 min
	
	
	

	Planning
	2 hrs
	
	
	

	Lunch
	45 min
	
	
	

	Marking
	1 hr 15 min
	
	
	

	Total
	
	
	
	



a) Draw the circle graph. Label the sectors and show %                                                        
                                                                                                                   
  













b) In a regular school week, how many hours does Mr.Newton work?  ___________________


c) In a regular school week, estimate how  much time he spends not teaching.     ___________  hr  


d) Use the chart.   Calculate how much time Mr.Newton spends not teaching each day.  _____ hr


e) How much time does Mr.Newton spend not teach during each regular school week? ______ hr         












Assignment: Pages 111 – 112 # 1 – 3; Pages 115 – 116 # 4 - 6;
QUIZ NEXT CLASS; Section Review Pages 117 – 118 #1 – 3
Fix-It - Net Profit, 2000-2009
2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	5	15	18	35	40	38	42	20	58	65	Year

Profit (thousands of dollars)
Average Weekly Earnings of Canadians
1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	722	725	730	735	740	740	730	738	745	760	765	780	Year

Earnings ($)
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HOUSE PRICES, REGINA AND VANCOUVER, 2006-2010

Year 2006 2007 2008 2009
Regina $132000.00 $166 000.00 $230000.00 $230 000.00 $232 000.00

Vancouver | $571000.00  [$594000.00 | $592000.00 [ $665000.00 | $685000.00
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image18.jpeg
A histogram is like a bar graph except that it 1s used to represent continuous data so

that the bars are touching. The width of each bar represents a range of numbers.

Example 1
The'histogram below shows the number of airplanes scheduled to arrive at the Calgary

International Airport on a particular day.

Number of Arrivals Scheduled, Calgary International Airport

12’. T
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Time
a) How many airplanes are scheduled to arrive between 2:00 pm and 3:00 pm?

b) What are the busiest times at the airport? How many airplanes are scheduled to

arrive at these times?
©) What is the quietest time?

d) Are any airplanes scheduled to arrive between 4:00 am and 5:00 am?
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