1.1- Graphing (independent, dependent)
Curriculum Outcomes:

C3
gather data, plot the data using appropriate scales, and demonstrate an understanding of independent and dependent variables and of domain and range
C10
describe real-world relationships depicted by graphs, tables of values, and written descriptions
F1
design and conduct experiments, using statistical methods and scientific inquiry
F2
demonstrate an understanding of concerns and issues that pertain to the collection of data (optional)
F6
solve problems by modelling real-world phenomena

If we think of independent and dependent variables in terms of the variables in an input/output machine – we can see that the input variable is independent of anything around it but the output variable is completely dependent on what we put into the machine. The input variable is the x variable and the output variable is the y (or the f(x)) variable.
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Now let’s try graphing. If you had a job making $8.00 per hour for every hour worked up to a maximum of forty hours per week, graph the relationship of amount of money earned versus amount of time worked. What is the dependent (output) variable and what is the independent (input) variable?

In order to make money you have to work. Therefore you have to input time and then you can output your money. So our independent variable is time and it should go on the x-axis, your dependent variable is money earned and it should go on the y-axis.

Now do a sample table of values and plot the points.
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Exercises:
[image: image5.png]B0=2*

el

e

e

10

0

1



1. On the following graphs, circle the independent and dependent variables. Write a sentence to describe how the independent (input) variable is related to the dependent (output) variable in each graph. 
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2.  Plot the points (0, 1), (1, 2), (2, 3), (3, 4), and (4, 5). Label the x- and y- axes. Circle the independent axis with one colour pencil and properly label it as independent. Circle the dependent axis with a different colour pencil and properly label it as the dependent axis. Make up a story that would fit this data and then explain why the dependent data would actually be dependent on the independent variable. 

3. Plot the following table of values on a properly labelled x-y graph. Draw a line through the points. Circle the independent variable with one colour pencil and properly label it. Circle the dependent variable with a different colour pencil and properly label it. 

x
-3.5
-1
4
7.8

y
-3.6
-1
3.6
7.2

4. Medical practitioners have been studying the heart for a long time. As a result, we can now calculate your heart rate based on the formula (MHR = 220 – age). Plot the table of values given below. Properly label the graph, including the independent and dependent variable. Draw the line all the way to the y-axis so that you can find the y-intercept. Finally, find your age on the x-axis and then find your maximum heart rate by drawing a vertical line up to the graph. 


x (years)

      30
     40  
      50
        60

(age)

y (beats per minute)
     190
     180
      170       160

(maximum heart rate)

5. The total cost to lease a car is mostly dependent on the number of months you have the lease. The table of values below shows the cost and number of months for six months of a lease. Plot the data points on a properly labelled x-y axis, including the independent and dependent variables. Draw the line all the way to the y-axis so that you can find the y-intercept.  What is the real-world significance of the y-intercept in this situation?

x (months)
2
4
   6
    8
    10


y ($)

2100
2700
3300
3900     4500

Answers: 
1. (a) (b)

 








2. 


3.

4. 

5. 

The y-intercept of (0, 1500) represents the base cost for leasing a vehicle. 





Cost ($)





Time (# months)





Stories will vary. The base cost of a local cell phone card is $1.00 plus $1.00 for each day you have the card. The y-axis would be dollars ($) and the x-axis would be the number of days. The amount of money is dependent upon the number of days you have the phone card. The y-axis represents the dependent variable and the x-axis represents the independent variable.





In graph (a), the dependent variable is increasing as the independent variable is increasing – so we have a positive slope.





In graph (b), the dependent variable is increasing exponentially as the independent variable increases. Notice when x = 2, y = 4, when x = 4, y = 16, when x = 5, y = 25, therefore it is exponential.
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