6.1 direct variation
A direct variation is a relationship between two variables in which one variable is a constant multiple of the other.
Equations of direct variations can be written in the form 
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.  k is called the constant of variation and represents a rate.
EXAMPLE 1


Determine the constant of variation in each case.

a) Five books cost $40.

b) Michelle earns $150 working 10 hours.

c) It costs $6.00 for 4 kg of apples.

d) It takes Scott 30 s to type 21 words.

EXAMPLE 2


Claire receives 5 bonus marks for every can good she brings in.
a) Write an equation that relates the bonus marks to the number of cans brought in.  Be sure to define the variables.

b) Use the equation to determine the number of bonus marks Claire would receive if she brings in 37 cans.

EXAMPLE 3


Tony drives 110 km/h on the expressway.
a) Write an equation that relates the distance driven to time.  Be sure to define the variables.

b) Use the equation to determine how long it would take Tony to drive      350 km.

6.2 Partial Variation
A partial variation is a relationship between two variables in which one variable is a constant multiple of the other and a fixed value.

Equations of partial variations can be written in the form  
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EXAMPLE 1
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EXAMPLE 2


Dave gets paid $200 a week plus 8% commission on the sale of vacuum cleaners.

c) Write an equation that relates Dave’s earnings to sales.

d) Identify the variable and fixed parts of the equation.
e) Use the equation to determine the value of all the vacuums that he’s sold in order to have earned $360.
6.3 GRaphing Variations using a Table of Values
The graph of a direct variation is a straight line that passes through the origin.  The graph of a partial variation is a straight line that does not pass through the origin.

To graph a direct or partial variation using a table of values, follow the steps below:

1. Choose 3 values of the independent variable.

2. Substitute each of the values into the equation and evaluate to determine the corresponding values of the dependent variable.

3. Draw and scale the axes.

4. Plot the ordered pairs.

5. Draw a line through the points.
EXAMPLE 1


State whether each graph represents a direct variation or a partial variation.
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EXAMPLE 2


Graph the following equations using a table of values.

f) 
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EXAMPLE 3


Nancy saves $175 every week.

a) Model Nancy’s savings with an algebraic equation.  Be sure to define the variables.  

b) Graph the equation using a table of values.

c)   Use the graph to determine how many weeks it would take Nancy to save $1400.
EXAMPLE 4


The cost to hold a banquet is a flat fee of $150 for the hall plus $30 per person.  

a) Model the cost to hold a banquet with an algebraic equation.  Be sure to define the variables

b) Graph the equation using a table of values.
c) Use the graph to determine the cost to hold a banquet for 50 people.
6.4 slope 
Slope (m) is a measure of steepness.  It is calculated using the formula
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Lines that go up to the right have a positive slope.  Lines that go down to the right have a negative slope.

The slope of a horizontal line is 0.  The slope of a vertical line is undefined.
EXAMPLE 1
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EXAMPLE 2


Calculate the slope of each of the line segments.
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EXAMPLE 2
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6.5 slope as a rate of change
The slope of a line on a graph represents a rate of change (change in one quantity relative to a change in another).  

EXAMPLE 1
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6.6 finding the Slope from two points
The slope of a line can be found from two points on the line using the formula:
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EXAMPLE 1


Find the slope of a line that passes through the given points. 
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EXAMPLE 2


Alana makes $240 working 20 hours and $345 working 35 hours.  Determine her hourly wage.

6.7 models of movement
distance 
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 – length of path traveled

displacement 
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 – change in position

speed 
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 – change in distance over time

velocity 
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 – change in displacement over time

acceleration 
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 – change in velocity over time

deceleration – negative acceleration

EXAMPLE 1


The graph below represents the relationship between Rena's distance from home and time.
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During which section of the graph does Rena travel the fastest?
EXAMPLE 2


The graph below shows how a car travels over time.
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a) Over what interval of time, is the car traveling the slowest?

b) Over what interval of time is the car traveling the fastest?

c) How long did the trip take?

EXAMPLE 3


 The graph below depicts Amy’s trip to the video store.  Describe in detail each section of the graph in terms of displacement, speed, and time.
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