WORKPLACE 10 – UNIT 4 – GRAPHS AND MONEY

Vocabulary: Unit  4
86

benefits
biweekly
bonus
commission
contract
deductions
gross pay
minimum wage
net pay
overtime
pay statement
piecework
salary
self-employment
semi-monthly
shift premium
taxable income
tip
wage

Times to Know
1 year = 365 days
1 year = 52 weeks
1 year = 12 months
weekly = 52 times/year
biweekly = 26 times/year
semi-monthly = 24 times/year
annually = yearly

[image: http://www.doe.mass.edu/mcas/images/db/06m07q29.gif]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.

There are many different ways to organize or present data: 
_________________, _________________, _________________

[image: http://jptuke.files.wordpress.com/2009/06/f-bargraph2.gif?w=300&h=300]Data is often presented visually in the form of _________. In this unit you will learn about different types of graphs and their uses. These include:
 _________________
_________________
_________________
_________________

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

Graphs
Although there are many types of graphs, there are similarities between many graphs. 

Examine the “good” graph on the left.  Then, using a highlighter, identify the areas on the right side graph that were not correctly done.
[image: ]
What mistake was made above?
______________________________


Again, examine the “good” graph on the left.  Then, using a highlighter, identify the areas on the right side graph that were not correctly done.
[image: ]


What two mistakes were made above?
a. ______________________________
b. ______________________________

What is actually missing on the “good” number 2 graph? ________________________

Based on these examples, write what needs to be on all graphs (circle graphs are different, but they also need most of these factors).













Remember: 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.
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?






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. 


[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
Example
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: ]

























Example
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.




ASSIGNMENT 1 – BROKEN LINE GRAPHS

1) Use the graph provided to answer the following questions.
[image: ]
a) What does the graph show?


b) When was Katie’s heart rate the lowest and what was it?



c) When was her heart rate the highest?  Why might this have been so?










2) The graph shows the value of a particular stock that Vince bought over a 10 week period.  If week 1 is when Vince bought the stock, use the graph to answer the following questions.
[image: ]
a) At what price did Vince buy the stock?



b) When was the stock worth the most?  If Vince had sold the stock then, what would have been his profit?












3) Canadian Review magazine is published once a week.  The company keeps track of the number of magazines sold from different outlets to determine the market trend.  The following data show the number of Canadian Review sales at a local store over the past eight weeks.
	Canadian Review Magazine sales

	Week
	1
	2
	3
	4
	5
	6
	7
	8

	Number of copies sold
	20
	22
	18
	15
	30
	26
	32
	28


Draw a broken line graph to display the data.

[image: ]

Are sales of the magazine increasing or decreasing?













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
We can also use broken line graphs to compare two different sets of data on the same graph.  

Example
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 2 – INTERPOLATION AND EXTRAPOLATION AND MULTIPLE BROKEN LINE GRAPHS

1) Thérèse is on a road trip and is keeping track of her car’s fuel consumption.  The graph below shows the amount of gas in Thérèse’s car at different times of the day.  Use the graph to discuss what she may have been doing during the different time frames.
[image: ]







2) Lumber is often priced in board feet.  A board foot is a is a piece of lumber 1 foot long by 1 foot wide by 1 inch think.  The graph below represents the cost per board foot of kiln-dried spruce over a period of one year.
[image: ]
a) What is the general trend in the cost of kiln-dried spruce?


b) The graph does not show the cost in August.  Use the graph to interpolate the cost of kiln-dried spruce that month.


c) Based on the general trend in the data, what would you estimate the cost of kiln-dried spruce to be the following month, March?





3) Raquel is an agent for a cell phone company.  The data below indicated the number of cell phones sold to males and females in the last year.
	Cell Phone Buyers by Gender

	Month
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	Male
	53
	150
	75
	238
	105
	167
	102
	309
	298
	76
	153
	398

	Female
	21
	222
	89
	174
	309
	111
	76
	398
	442
	123
	67
	299



a) Use the data to draw a double broken line graph.
[image: ]
b) Write a statement describing the general trend in cell phone purchases over the year.

c) Does the graph indicate any relationship between the number of cell phones purchased by males compared to females?  Why or why not?


d) Do you think this graph is a useful representation of the data?  If so, why?  If not, what might be a better way to show the trends in cell phone purchases?






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 3 – MISLEADING GRAPHS

1) Consider the graph below.
[image: ]
a) What does the graph represent?

b) What is the general trend in Marcia’s weekly grocery expenditure?

c) What is misleading about the graph?











d) Draw a graph that better shows her expenditure.
[image: ]























2) Consider the two graphs below that show the percentage of the population of Alberta living in rural areas.
[image: ]
a) Which graph makes it appear that the decrease in rural population was more rapid?  Why?


b) Which graph do you think is a better representation of the actual change in rural population?  Why?


c) Use the graphs to interpolate what percent of the population was rural in 1916.


d) In what year was the population half rural and half urban?

e) Use the graph to extrapolate what percent of the population will be rural in 2011.









[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: ]
















Pictographs
A Pictograph is a way of showing data using images. 
Each image stands for a certain number of things.

Example: Apples Sold
Here is a pictograph of how many apples were sold at the local shop over 4 months:

[image: ]
Note that each picture of an apple means 10 apples (and the half-apple picture means 5 apples).

So the pictograph is showing:
· In January 10 apples were sold
· In February 40 apples were sold
· In March 25 apples were sold
· In April 20 apples were sold

It is a fun and interesting way to show data but it is not very accurate. In the example above we can't show just 1 apple sold, or 2 apples sold etc.  Pictographs can also be vertical.

Example: Games Played
Four friends play a lot of tennis.
· John played 40 games
· Sam played 45 games
· Mary played 90 games
· Alex played 55 games
Draw a pictograph where each tennis ball means 20 games played. A tennis ball can be cut to show part of 20.







ASSIGNMENT 4 – BAR GRAPHS

1) A company tracked how new software was obtained and installed on their computers.  The results are given in the table below.  Draw a bar graph to represent the data.
	SOFTWARE INSTALLATION

	How software was obtained and installed
	Percent of total software installed

	In-house IT department
	58

	In-house IT help from provider
	16

	Outsourced to service provider
	10

	Outsourced to development partner
	12

	Other
	4



[image: ]












2) [image: ]The graph shows Jamie’s height from age 10 to 18.
a) Suggest two ways to improve the way the data is presented.








b)  Redraw the graph in a way that better represents the data

[image: ]








3) Sabine is a staff supervisor at a city fairground.  She made the graph below to show the number of employees working at the fair each month.  Give two reasons why the graphs may be misread.
[image: ]



















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 stacked 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: ]


































QUIZ NEXT CLASS 
ASSIGNMENT 5 – DOUBLE BAR GRAPHS

1) The following table shows average weekly household expenses of all Canadian households with children compared to the expenses of households in the lowest income range in the country
	AVERAGE WEEKLY HOUSEHOLD EXPENSES, CANADA

	Item
	Food and drink
	Clothing
	Heat and electricity
	Health
	Transportation
	Communication
	Rec and culture
	Ed.
	Eating out

	Lowest Income households
	104
	44
	124
	2
	70
	22
	78
	6
	56

	All households with children
	140
	62
	130
	4
	176
	26
	160
	30
	104


a) Draw a double bar graph to represent the data.
[image: ]
b) Explain the trends in spending of the lowest income families compared to all families.




2) In order for citizens of other countries to travel to Canada, they may be required to get a visa, which is a document that shows the person is authorised to enter the country.  Sally works at Citizenship and Immigration Canada, and has gathered information on the number of visas applied for and the number approved over the course of one year.
[image: ]
a) In which month were the most applications for visas received?  How many visa applications were received that month?  In which month were the fewest applications received?  How many were received that month?



b) In which month was there the greatest difference between the number of applications and the number of approvals?  What was the approximate difference?






3) Trina did a survey of her school to find out students’ favourite sports to watch on TV.  The results are summarized below.
	SURVEY RESULTS: FAVOURITE SPORT TO WATCH ON TV

	Sport
	Football
	Hockey
	Basketball
	Baseball
	Golf

	Boys
	135
	243
	101
	79
	18

	Girls
	121
	285
	75
	15
	2


a) Draw a double vertical bar graph and a stacked vertical bar graph to represent the data.  
[image: Image result for graph paper]

[image: Image result for graph paper]



b) How many people took the survey?


c) What is the most popular sport to watch on TV?


d) What are the benefits of the double bar graph?  What are the benefits of the stacked bar graph?






4) Consider the three multiple bar graphs in questions #1, 2, and 3 above.  Which of the three graphs is most suitable for a stacked bar graph?  Explain your answer.



























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 6 – HISTOGRAMS

1) The histogram below shows the amount of money that households in one province spent on home renovations during the past year.
[image: ]
a) How many households spent less than $1000.00 on renovations?


b) What was the most common amount spent?


c) What was the highest amount spent?










2) a) Draw a histogram to represent the ages of people attending a theatre presentation.
	AGES OF AUDIENCE MEMBERS AT THEATRE PRESENTATION

	Age
	<20
	20-29
	30-39
	40-49
	50-59
	60-69
	>70

	Number of people
	35
	68
	73
	92
	55
	49
	21



[image: ]

b) How many people under age 30 attended the presentation/


c) From the table, can you tell the age of the youngest audience member?  Why or why not?





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
(min)
	Percent
(Show work)
	Angle Measure
(Show work)

	Teaching
	5 hr 20 min
	
	
	

	Planning
	2 hrs 40 min
	
	
	

	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 teaching during each regular school week? ______ hr         














QUIZ NEXT CLASS
ASSIGNMENT 7 – CIRCLE GRAPHS

[image: ]
1) The circle graph to the right shows the results of a student survey: 171 students were asked their favourite colour.

a) How many student chose green as their favourite colour?



b) What is the most popular colour?  Approximately how many students chose it?






2) [image: ]The circle graph to the right indicates the percentage of his income that Frank spends on different items.

a) On what two items does he spend the same amount?



b) If he puts $250.00 per month into savings, what is his total income?









c) Draw a bar graph depicting the same information.  Which graph gives a better picture of his expenditures?  Why?
[image: ]


 






































3) Patty surveyed students at her school to find out what kind of pets they have.  The following table shows the survey results.
	Pet
	Number of students
	Percent
	Angle

	Dog
	39
	
	

	Cat
	44
	
	

	Rodent (gerbil/mouse)
	21
	
	

	Total
	
	
	



a) Draw a circle graph


















b) Gerrard says that the graph does not accurately display the data as there were 24 students who did not have pets and that this should be recorded.  If this data is included, what difference will it make to the size of the sectors?  Draw a circle graph to include the sector of students who do not have pets.
	Pet
	Number of students
	Percent
	Angle

	Dog
	39
	
	

	Cat
	44
	
	

	Rodent (gerbil/mouse)
	21
	
	

	Other
	
	
	

	Total
	
	
	




















WAYS OF EARNING AN INCOME 
People who work earn their income in different ways. Their income is the money they receive for the work they do. The way they are paid depends on the type of job they have.

Ways of Earning an Income
	hourly wage
	a fixed payment for each hour of work
Examples: store clerk, fast-food restaurant worker, etc

	wage and tips
	an hourly wage plus varying amounts in tips for services provided
Examples: hotel worker, taxi driver, waiter/waitress, etc.

	salary
	a regular fixed payment for work, usually expressed as an amount per year, but paid regularly (e.g. every two weeks, twice a month, or monthly
Examples: firefighter, teacher, etc.

	commission
	a payment based on a percentage of the worker’s sales
Examples: real estate agent, car salesperson

	salary and commission 
	a smaller salary plus a percentage of the worker’s sales
Examples: many different salespeople

	royalties
	a payment for a piece of work that is marketed and sold
Examples: author, musician

	piecework
	a payment based on the number of items created or completed
Examples: sewing machine operator, cable TV installer, factory worker

	contract
	a payment for a fixed period of time and/or a fixed amount of money for a fixed amount of work
Examples: editor, electrical contractor, building contractor




ASSIGNMENT 8 – WAYS OF EARNING AN INCOME 
1) Match each job with the most likely payment method.

	Job						Payment Method
A) Tim Horton’s employee				____ salary
B) police officer					____ piecework
C) screenplay writer					____ hourly wage
D) tour guide						____ hourly wage and tips
E) fruit picker						____ contract
F) furniture salesperson				____ commission
G) landscape architect				____ royalty


GROSS PAY 
Whether you are paid a salary, a wage, or any other manner, your income is the amount of money you receive for the work you do. This income is usually paid weekly, biweekly (every two weeks), semi-monthly (twice a month), monthly, but not usually annually (once a year). The amount of money you make before any deductions is called your gross pay. Deductions – money taken off your paycheque to pay taxes, union dues, and other benefits – will be discussed later in this unit.
It is important to know how to calculate gross pay for different types of jobs.


Example 1: Maria works as an electrician and earns $24.68/h. If she worked for 15 hours on one job, how much did she earn?

Solution: Multiply the hourly wage by the number of hours she worked.

		


Example 2: Last year, Michelle earned $45 183.36 at a hair salon. What was her average monthly income?

Solution: Divide her gross income by the number of months in a year.

		


Example 3: Chi works cutting lawns. Last week, he worked 34 hours and earned $329.12. What is his hourly wage?

Solution: Divide his gross income by the number of hours he worked.

		


Example 4: If Sam is paid biweekly and his annual salary last year was $32 000, what was his gross pay on each paycheque?

Solution: Divide his gross income by the number of pay periods for biweekly pay in a year. 

	 


ASSIGNMENT 9 – GROSS PAY 
1) Harpreet works as a carpenter for $20.87/h. How much will he earn in a 40-hour work week?






2) Ben works in a trucking business and is paid $35.75/h. Last week he worked the following hours:
Monday – 6 hours			What was his gross pay for this week?
Tuesday – 8 hours
Wednesday – 8 hours
Thursday – 12 hours







3) Jimmy is a flag person and earned $321.10 last week for 32.5 hours work. What is his hourly wage?







4) Martha’s annual salary last year was $72 000. What was her gross pay each month?







5) Pavneet’s annual gross pay is $48 000. If she is paid biweekly, what is her gross pay on each paycheque?


KEEPING TRACK OF TIME 
When an employee is paid an hourly wage, it is necessary to keep track of the hours they have worked in order that the gross pay is calculated correctly. For the purposes of this course, time will be calculated to the quarter hour, not to the minute.

[image: Printable Clock Face Clip Art drawing free image]Everyone knows that an hour has 60 minutes. Therefore, parts of hours are based on the whole being 60 minutes as follows:

	15 minutes = 0.25 hours = 	 15   =   1 hour 
					 60        4
	30 minutes = 0.50 hours = 	30    =   1 hour
					60         2
	45 minutes = 0.75 hours = 	45    =   3 hour
					60         4
Example 1: If Mike worked from 8:30 to 11:30. How many hours did he work?
Solution: ALWAYS START WITH THE FINISHING TIME. Then subtract the hours from hours and minutes from minutes.





Example 2: Mike worked from 8:15 to 11:30. How many hours did he work?
Solution: Subtract the hours from hours and minutes from minutes.
										    




Example 3: If Mike worked from 8:30 to 11:15. How many hours did he work?
Solution: Subtract the hours from hours and minutes from minutes. Regroup the hours to minutes to subtract correctly
	










Example 4: If Mike worked from 11:15 to 3:30. How many hours did he work?
Solution: Change the afternoon time to 24 hour time. Then subtract the hours from hours and minutes from minutes. Regrouping the hours to minutes might be necessary.









If an employee worked two shifts on the same day, you will need to add those two shifts together. If the time is in hours and minutes, add the hours and add the minutes separately: hours to hours and minutes to minutes. Then, if necessary, regroup the minutes into hours. If the shift times are in decimal form, add them together using a calculator normally.

Example 5: Mike worked from 8:30 to 11:45 and 1:15 to 4:15. How many total hours did he work?






























ASSIGNMENT 10 – KEEPING TRACK OF TIME 
1) Calculate the hours worked for the following shifts. SHOW YOUR WORK. Remember to start with the finishing time when subtracting.

a) 9:00 to 12:00				b) 8:30 to 12:30





c) 9:15 to 11:45				d) 1:15 to 3:30 





e) 10:45 to 14:45				f) 9:00 to 15:00





g) 9:15 to 13:45				h) 10:30 to 3:30 






i) 8:30 to 12:00				j) 8:30 to 10:15





k) 8:45 to 3:00				l) 10:15 to 2:00







m) 12:45 to 4:15				n) 6:30 to 1:15




TIME CARDS
Employers often keep time records for employees using time cards. The employee will enter the times they worked and submit the time card on a regular basis in order to be paid.

Example: Antonio’s time card for the last week is below. 

a) How many hours did he work in this week?

	TIME CARD – Antonio 

	DAY
	IN
	OUT
	HOURS WORKED

	Monday
	9:15
	11:45
	

	Tuesday
	8:45
	11:30
	

	Wednesday
	1:00
	4:30
	

	Thursday
	9:00
	12:45
	

	Friday
	9:30
	1:00
	




Solution: Calculate the hours for each day worked, add them together, and regroup the minutes. (These shifts are calculated vertically as you did in the previous assignment!)
Monday	        Tuesday	    Wednesday	Thursday	         Friday





By adding the hours to hours and minutes to minutes, the total is: 
Regroup the minutes by subtracting groups of 60 min and adding 1 hour until the total is less than 60 min.
	





b) If he earns $14.60 per hour, how much did he earn that week?

Solution: Multiply the number of hours he worked by the his hourly wage.
	

ASSIGNMENT 11 – TIME CARDS 
1) Complete the chart to show how the hours worked in this week. 


	DAY
	IN
	OUT
	Hours Worked

	Monday
	8:00
	16:00
	

	Tuesday
	8:15
	15:15
	

	Wednesday
	8:30
	16:30
	

	Thursday
	9:00
	17:30
	

	Friday
	8:15
	11:45
	

	TOTAL
	
	
	




















2) Monty works part time at a gas station. He earns $9.45/h. His time card for one week is shown below.
a) Complete the chart to show how many hours Monty worked in this week. 

	DAY
	IN
	OUT
	Hours Worked

	Monday
	3:15
	6:45
	

	Tuesday
	
	
	

	Wednesday
	5:00
	9:30
	

	Thursday
	4:45
	9:45
	

	Friday
	3:30
	7:00
	

	TOTAL
	
	
	



















b) How much would Monty earn for this week?



3) Complete the time card to show how the hours worked in this week. 

	DAY
	IN
	OUT
	Hours Worked

	Monday
	7:45
	2:00
	

	Tuesday
	10:00
	5:15
	

	Wednesday
	9:30
	6:00
	

	Thursday
	2:15
	7:00
	

	Friday
	8:45
	11:15
	

	TOTAL
	
	
	


















4) Hannah works as a part-time warehouse technician. She often works a split-shift, where her work day is split between two time blocks. She gets paid $12.76/h. Her time card is shown below.

a) Complete the chart to show how many hours Hannah worked in this week. 

	TIME CARD: Hannah

	DAY
	Morning
	Afternoon
	Total Hours

	
	IN
	OUT
	IN
	OUT
	

	Monday
	7:45
	9:00
	5:00
	7:45
	

	Tuesday
	
	
	4:00
	8:00
	

	Wednesday
	9:00
	11:00
	
	
	

	Thursday
	9:00
	11:00
	3:00
	5:00
	

	Friday
	
	
	3:00
	6:00
	

	Saturday
	9:00
	12:00
	
	
	

	TOTAL
	
	
	
	
	




















b) How much did she earn during this week? Show your calculation!!




Quiz next class
[bookmark: _GoBack]OVERTIME PAY
Many full-time jobs have a 40-hour work week, but other jobs may have different regular hours. Either way, if you work more than the regular number of hours you are scheduled for, it is classified as overtime. You should earn overtime pay for those extra hours.

Overtime is often paid at “time and a half” – that means you get 1.5 times your regular wage. Overtime could also be “double time” which means you get 2 times your regular wage, or even double time and a half – 2.5 times your regular wage. Overtime wages must be agreed upon by the employer and employee before any extra money is paid.

Example: Marcel earns $15.82/h and he works 37.5 hours each week. He is paid time and a half for any extra hours he works over 37.5 hours each week. If he works 42.25 hours during one week, how much will he earn?












ASSIGNMENT 12 – OVERTIME PAY
1) Denise earns $22.50 an hour. How much will Denise earn for an overtime hour if she earns time and a half for overtime work?








2) Ingrid works as a medical receptionist at a rate of $11.82/h for 35 hours per week. She is paid overtime at time and a half for extra hours she works each week. Last week, she worked 42 hours. What will her weekly pay be for last week?






3) Natalie works as a playground supervisor for 8 weeks during the summer at a rate of $15.27/h. She works a 40-hour week but averages 3 hours of overtime each week, paid at time and a half. How much will she earn each week, and for the whole summer?













4) Pete works in construction and earns $15.77/h. His regular work week is 40 hours, but he works a lot of overtime in the summer. For overtime from Monday to Friday, he earns time and a half. For Saturdays, he earns double time and a half. How much will Pete earn if he works 42.25 hours during the week, and 5.75 hours on Saturday.













OTHER WAYS TO EARN AN INCOME
As mentioned at the start of this unit, there are other ways to earn an income that are not wages or salary. These other ways include piecework, commission, salary plus commission, and contract work.


Example 1: Piecework
Greg works as a tree planter during the summer and earns $2.50 for each tree he plants. If he planted 45 trees one day, how much did he earn?

Solution: Multiply $2.50 by 45 trees




Example 2:
Marissa works as a flower arranger. She is paid $143.75 for making 25 identical flower arrangements. How much was she paid for each arrangement?

Solution: Divide $143.75 by 25 arrangements to find the unit rate.

	



Example 3: Commission
Ming works on commission at a rate of 6.5% of his gross sales. If he sold $9865 worth of furniture last week, how much commission did he earn?

Solution: Multiply his gross sales by his commission rate, as a decimal.


. 



Example 4:
Gurpreet earned $416.03 commission on his sales of $9245. What was his rate of commission?

Solution: Find what percentage $416.03 is of $9425. Use a proportion or division.

	





Example 5: Contract Work
Fred is a general contractor who has been hired to fix a client’s house. The cost of the materials will be $785.96, and he will have to hire 2 workers for 8 hours each at a rate of $12.85/h. He wants to earn at least $450 for himself. What should he charge the client in the contract?

Solution: Calculate all of Fred’s costs to find the overall charge.

	






ASSIGNMENT 13 – OTHER WAYS TO EARN AN INCOME
1) Thomasina knits sweaters and sells them at a craft shop. She charges $75.50 for a large sweater. If she sells 5 large sweaters, how much will she earn?





2) Jack cleans windows for extra income. He charges $3.00 for a main floor window and $5.00 for a second-story window. How much will he earn if he cleans a house with 7 main floor windows and 6 second-story windows?







3) Karissa picked 18 quarts of strawberries and earned $67.50. How much did she earn per quart?








4) Joey is a writer who often writes articles for a local newspaper. He is paid $0.35 per word for his articles. How many words were in Joey’s last article if he was paid $192.50?





5) Sara works in a sports store and earns 12% commission on her sales. How much does she make on a bicycle that sold for $785.95?





6) A real estate agent makes 5% commission on the first $250 000 of the house’s selling price, and 2% on any amount over that. What is Sue’s commission when she sells a house worth $375 000?







7) What is the rate of commission if you make $592 on sales of $12 589?







8) Tien has three employees working for her. Each employee is paid $8.00/h for an 8-hour day. In addition, they are also paid a commission of 12% on all sales they make. If the three employees made sales of $785.96, $453.87, and $616.42, how much in total must Tien pay her employees for that day of work?











9) A sheet metal company had 5 contracts last month. The contracts were worth $5600, $2800, $7450, $1900, and $8900. Materials, salaries, and all other expenses last month totaled $23 750. What was the percentage of the profits? (Hint: calculate profit by using: profit = income – costs)











ADDITIONAL EARNINGS
In some jobs, an extra amount is earned for a job well done or for exceeding expectations. This bonus payment is paid in addition to regular pay and/or overtime, and could be a lump sum payment or a percentage of earnings. Other additional earnings include danger pay, isolation pay, a shift premium, and tips.

Example 1: Last summer, Jordan earned $3600 in his job. He has been promised a signing bonus of 15% if he agrees to sign up to work for his company again. If Jordan signs up, how much will he get as a signing bonus?

Solution: Find 15% of Jordan’s wages.





Example 2: Denise works at a computer repair shop. Her boss offers her a shift premium of $1.75/h if she works after 5:00 pm or on Saturday. Last week, Denise worked:

· Monday: 9:00 am – 5:00 pm
· Tuesday: 2:00 pm – 8:00 pm
· Wednesday: 2:00 pm – 7:00 pm
· Friday: 12:00 pm – 8:00 pm
· Saturday: 9:00 am – 3:00 pm

If Denise’s regular pay is $15.25/h, how much did she earn last week? 




Solution: Determine Denise’s regular and shift premium hours for each day.
	DAY
	Regular Hours 
	Shift Premium Hours

	Monday
	
	

	Tuesday
	
	

	Wednesday
	
	

	Friday
	
	

	Saturday
	
	

	Total hours
	
	



Calculate Denise’s earnings for each rate.
		Regular hours – 
Shift Premium hours – 
Denise’s earnings = 



Example 3: Sam works as a server at a local restaurant. Yesterday he earned $165.32 in tips. If this was 15% of the sales, how much were the sales yesterday?

Solution: Use a proportion to solve.

Because a percentage (15%) is always out of 100, use a proportion to find the sales.

	






ASSIGNMENT 14 – ADDITIONAL EARNINGS
1) Darren’s hourly wage is $24.80. Because his job is dangerous, Sean makes 38% more than Darren. How much would Sean make an hour?











2) Raymond receives a bonus for isolation pay. His regular pay is $2245/month. He is offered either a bonus of 12% or $275. Which will give him a higher gross pay?










3) Chen is working for 10 weeks in Northern Canada. He is paid $532/week and he gets an isolation bonus. The bonus offered is 28% of his total earnings for the 10 weeks, or $1250. Which is the better option for Chen to choose?








4) A courier driver is offered a shift premium of $7.00/h to drive after 8:00 pm. Mike’s schedule last week is show below. If Mike’s regular pay is $12.75/h, how much did he earn last week? Use the chart below to help you.

· Monday: 12:00 pm – 7:00 pm
· Tuesday: 9:00 am – 5:00 pm
· Wednesday: 6:00 pm – 11:00 pm
· Thursday: 12:00 pm – 8:00 pm
· Friday: 3:00 pm – 9:00 pm

	DAY
	Regular Hours 
	Shift Premium Hours

	Monday
	
	

	Tuesday
	
	

	Wednesday
	
	

	Thursday
	
	

	Friday
	
	

	Total hours
	
	





5) Belinda is a seamstress. She charges $16.50 to hem pants, $9.90 to alter a shirt, and $33.00 for any alterations to suit jackets. How much will Belinda earn if she works on 14 pairs of pants, 6 shirts, and 3 suit jackets?







6) Rachelle earns a 12% commission on all sales she makes at a clothing store. If she makes clothing sales of $27.99, $34.99, $20.99, and $39.19 in her shift, how much does she earn for the day?








7) Mason earned $408.65 working 35 hours at $8.21/h, plus tips. How much did he make in tips?







8) Rosita had a meal at a restaurant but only left a $3.00 tip for a bill that was $24.75 due to poor service. What percentage tip did she leave? 







9) Kirsten works as a waitress. She earns a base wage of $8.20/h, plus tips. One day she bills her customers $950, and her tips are 15% of that amount. What is Kirsten’s income, with tips, for this 8-hour day?

NET PAY AND DEDUCTIONS
When you earn an income, your paycheque is always lower than your gross pay. This is because there are deductions from your gross pay. Deductions are amounts of money taken off your gross pay for income taxes (federal and provincial/territorial), union dues, disability insurance, employment insurance (EI), Canada Pension Plan (CPP) or other pension plans, and health or other benefits. 

Income taxes are only paid on your taxable income, which is the income after certain deductions are made but before other deductions are made. Deductions that are deducted to determine your taxable income include union dues, certain company benefits like parking, and company pension plans.

Your net income or net pay is the final income after all deductions have been taken off your gross pay. It is the amount that is on your paycheque. Net pay is also called take-home pay.

Example 1: John’s life insurance is 1.5% of his salary of $450. How much does he pay for his life insurance?

Solution: Change 1.5% to a decimal and multiply it by his salary.

	

.



Example 2: Jaar’s gross pay was $785. His net pay was $625.42. How much were his deductions and what percentage of his gross pay were his deductions? 

Solution: Subtract to get the deductions and then calculate the percentage.

	








ASSIGNMENT 15 – NET PAY AND DEDUCTIONS
1) If the federal tax rate is 15%, how much is deducted from your $750 paycheque for federal taxes?









2) Marc has a gross income of $500 per week. He pays $1.38 in union dues and contributes $43.00 towards his company pension plan each week. What is his weekly taxable income?









3) Samara’s taxable income was $3276.54 last month. If she paid $757.24 in taxes, what percentage of her taxable income did she pay?











4) Hans paid $37.51 Employment Insurance (EI) on his monthly income of $2168.21. What was the EI rate?









DEDUCTION TABLES
Another way to determine deductions for federal tax, provincial/territorial tax, EI, or CPP is to use a deduction table. These are published by the Government of Canada each year for federal rates, each province/territory and EI and CPP.

To use a deduction table, find the taxable income in the left column and read the deduction from the appropriate column on the right side. Tax tables have different claim codes so read them carefully. The tables for EI and CPP, found in your Data Pages, have no claim codes.

[image: Tax Table - BC fed monthly]Example: A hotel clerk in Whistler, BC earns $2430 each month. His Claim Code is 2. How much federal and provincial taxes will be deducted from his pay? Use the portions of the deduction tables below to answer the question.
[image: Tax Table - BC prov monthly]






Solution: Using the tables above, find the appropriate deduction.

First, find the correct range under the “Pay” column that $2430 falls in. On the Federal chart (left), this is the first line. On the Provincial chart (right) this is the 24th line (third from the bottom). 
Then move to the right to the column labeled “2” – Claim Code 2.from here, read the 
deductions as follows: 
Federal taxes =_____________		Provincial taxes = _______________

ASSIGNMENT 16 – DEDUCTION TABLES
1) A worker in Calgary, AB earns $1391 bi-weekly (every two weeks), and his Claim Code is 3. How much federal and provincial tax will be deducted from his paycheque? Circle your answers.

[image: Tax Table - AB fed]
[image: Tax Table - AB prov]
























---------------------------------------------------------------------------------------------------------------------

2) Cindy earns an hourly wage of $9.75, and she works 40 hours per week. She is assigned Claim Code 1. Calculate Cindy’s gross pay. Then, using the tables from the Data Pages, determine her deductions for federal tax, provincial tax, EI, and CPP, and calculate her weekly net pay.


PAY STATEMENTS
A pay statement is a form that an employer gives each employee that shows gross earnings and deductions from earnings for a pay period. Pay statements can also be used to serve as a record for deduction calculations, and for determining net pay.

Example 1: Examine the simplified pay statement below and answer the following questions.

[image: ]



















a) What is Jolie’s hourly rate of pay?
Solution: 


b) How many days does the pay period cover?
Solution: 



c) If Jolie’s gross earnings are $712.50, how many hours did she work?
Solution: 




ASSIGNMENT 17 – PAY STATEMENTS

1) Using the pay statement below for Amanda, answer the following questions.

[image: ]

















a) What is Amanda’s gross weekly income?




b) What is the total of Amanda’s weekly deductions?





c) What is Amanda’s net pay?





d) What percent of her gross pay did she pay in federal taxes?





Quiz next class
Test:________________________ 

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 ($)
60
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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
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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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