3.1- Domain and Range, Determining an equation from a graph (y – intercept and slope), rise/run (Slope), Real numbers system
(Q, I (or Z), N, W, 
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), substituting into an equation
(Solving for an equation).

Curriculum Outcomes:

A7
demonstrate an understanding of and apply proper use of discrete and   

            continuous number systems

C1
express problems in terms of equations and vice versa

C2
model real-world phenomena with linear, quadratic, exponential, and power equations, and linear inequalities
C3
gather data, plot the data using appropriate scales, and demonstrate an understanding of independent and dependent variables and of domain and range
C8
identify, generalize, and apply patterns
C9       
construct and analyze graphs and tables relating two variables
C15
develop and apply strategies for solving problems
C17
solve problems using graphing technology
C32
determine if a graph is linear by plotting points in a given situation

F11
describe real-world relationships depicted by graphs and tables of values and written descriptions
Determining an Equation from a graph

Example 1: The “Town Clean-Up” committee has initiated a project to clean up the town and to raise extra funds at the same time. The committee is advertising for people to get involved in the project by offering a $15.00 member sign in bonus plus 3¢ for each recyclable they bring to the local fire hall.

a) Is this a linear relationship? How can you tell?

b) State the independent and dependent variables.

c) Create a table of values and graph to represent this scenario. Is the data discrete or continuous?

d) Write an equation to represent the graph.

e) State the domain and range.
Solution 1:

a) Yes, this is a linear relationship. The amount of $15.00 is a constant amount that increases at a constant of 0.03 or 
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.

b) The independent variable is the number of recyclables and the dependent variable is the amount of money earned by the member.

c) [image: image1.wmf]Q

     

	x
	0
	100
	200
	300
	400

	y
	15
	18
	21
	24
	27


The data is discrete.

d) y = 0.03x + 15 or m = 0.03r + 15

e) Domain: {x(x ≥ 0, x ϵ I}

            Range:  {y(y ≥ 15, y ϵ R}
a) Example 2: Chit Chat Cell Phones is offering college students a cell phone package that includes a monthly fee of $20 and $0.03 per minute for air time.

b) State the independent and dependent variables.

c) Create a table of values and graph to represent this scenario. Is the data discrete or continuous?

d) What is the slope and y-intercept of the graph?

e) Write an equation for the relationship.

f) State the domain and range.
Solution 2:

a) Independent Variable = Time (minutes)

Dependent Variable = Cost ($)

	x
	0
	50
	100
	150
	200
	250

	y
	20
	21.50
	23
	24.50
	26
	27.50
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The data is continuous.

b) 
[image: image3.wmf]÷

÷

ø

ö

ç

ç

è

æ

20

,

0

,

1

1

y

x

     
[image: image4.wmf]÷

÷

ø

ö

ç

ç

è

æ

50

.

21

,

50

,

2

2

y

x



[image: image5.wmf]1

2

1

2

x

x

y

y

m

-

-

=





[image: image6.wmf]0

50

20

50

.

21

-

-

=

m



[image: image7.wmf]50

50

.

1

=

m


m = 0.03 (slope = 0.03)

b = 20 (from table when x = 0, then y = 20)

** Students may recognize that $0.03 from the problem is the slope and that the monthly fee of $20 is the y-intercept.

c) y = 0.03x + 20     or     c = 0.03t + 20     

d) Domain: {x(x ≥ 0, x ϵ R}           Range:  {y(y ≥ 20, y ϵ R}

Exercises:
1. A photographer charges a sitting fee of $16.00 and $4.00 for each proof picture.

a. State the independent and dependent variables.

b. Create a table of values and graph to represent this scenario. Is the data discrete or continuous?

c. What is the slope and y-intercept of the graph?

d. Write an equation for the relationship.

e. Give the domain and range.
2. Kevin’s Kwik Kab charges a base rate of $6.00 and $0.40 per kilometre.

a. State the independent and dependent variables.

b. Create a table of values and graph to represent this scenario. Is the data discrete or continuous?

c. What is the slope and y-intercept of the graph?

d. Write an equation for the relationship.

e. Give the domain and range.

Real numbers system (Q, I (or Z), N, W, 
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)

The Real number system is the set of numbers consisting of the positive numbers, negative numbers, and zero. It can be divided into the following groups.

Whole Numbers (W) → {0, 1, 2, 3, ….}

Natural Numbers (N) → {1, 2, 3, 4, …}

Integer Numbers (I or Z) → {… -2, -1, 0, 1, 2, …}

Rational Numbers (Q) → {
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Irrational Numbers (
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) → a number that cannot be written as a ratio of two numbers, 

          ex: 
[image: image11.wmf]2,,35

p

.

Domain and Range 

When we talked about input (x) values in chapter 1, we were referring to the domain. All of the x values are the domain. Therefore the output values, or the y values, are the range. 

A relation is a mathematical statement, that if evaluated, each value chosen will produce at least one answer. A relation has a domain and a range. A domain is the set {  }of all values that were chosen when the relation was evaluated. These values are usually the x-values. A range is the set {  } of all the results obtained when the relation was evaluated. These values are usually the y-values. The domain is the set of independent values and the range is the set of dependent values. The domain and range of a relation can be written using set notation. The symbols used in writing set notation are:

{   }
       
 means “set”

·  
             means “such that”

≤
             means “less than or equal to”

≥
             means “greater than or equal to”

R
             means “Real numbers”


[image: image12.wmf]Î

                   means “is a  member of”

I
              means “Integers”

3 ≤ x ≤ 7
  means “x is between 3 and 7 inclusively”

The domain and the range of a relation can be written from the equation, from a graphic model, and from a table of values.

Example 1: State the domain and the range for each of the following.

a) –(y – 4) = (x + 2)2
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	x
	0
	1
	2
	3

	y
	-7
	-5
	-3
	-1
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Solution:

a) Domain: {x ( x ϵ R}        
      Range: {y ( y ≤ 4, y ϵ R}

b) Domain: {x ( -5 ≤ x ≤ 5, x ϵ R}

      Range: {y ( ½ ≤ y ≤ 3, y ϵ R}

c) Domain: {x ( 0 ≤ x ≤ 3, x ϵ R}

      Range: {y ( -7 ≤ y ≤ -1, y ϵ R}

d) Domain: {x ( x ϵ R}

      Range: {y ( y ≥ 7.5, y ϵ R}

Exercises:
For each of the following state the domain and range.

	x
	-1
	0
	1
	2
	3

	y
	5
	3
	1
	-1
	3


1. 

2. – ½ (y + 3) = (x – 1)2
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5. 

Rise/run (Slope)

The slope of the line gives, using numbers, a way to tell us the steepness of the line. If we look at the x-y coordinate system below, we can see that the y-axis is the vertical axis or is rising and the x-axis is horizontal or running across the page. 
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The slope (given the symbol m) is then the rise over the run or 
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. The rise is the difference in two of the y values that lie on the line (y2 – y1) and the run is the difference in two corresponding  x values that lie on the line (x2 - x1). So our equation now becomes: 
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{Δ means the change in}.
Now let’s calculate the slope of some lines by using the coordinates of two points on the line. This will give us the opportunity to look at the steepness of the line. Look at the four graphs below and we will work out the slopes for each.
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a.

Let x1 = 6 and y1 = 6

Let x2 = 2 and y2  = 2
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Then: 
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b. 

Let x1 = 6 and y1 = 8
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Let x2 = 2 and y2  = 4

Then: 
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c. 

Let x1 = 6 and y1 = 13
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Let x2 = 2 and y2  = 5

Then: 
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d. 

Let x1 = 9 and y1 = 1
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Let x2 = 1 and y2  = 5

Then:
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Notice that slope c is steeper than slopes a or b (which are both the same). Notice, as well, that the slope of d is negative or is decreasing where the other three graphs show increasing slopes.

Determining an equation from a graph (y – intercept and slope)


To determine the equation of a line given two points on a graph you would need to determine the slope of the line (m) and the y-intercept (b). Let us look at the graph below. 
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You need to determine the slope so you need to pick two points and use the formula from above to find the slope (m). After finding the slope, you can find the value for the y-intercept by substituting a point (x, y) into the equation y = mx + b and solving for b. Remember the point must be one that is on the line!
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 To find the y-intercept (b), use y = mx + b, substitute for x and y for a given coordinate and use the determined slope value (m). Then y = mx + b becomes:



1 = 2 (1) + b



1 – 2 = 2 – 2 + b



-1 = b



or



9 = 2(5) + b



9 – 10 = 10 – 10 + b



-1 = b

Finally, the equation of the line is y = 2x – 1.
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b) Let’s try another. Look at the graph below.
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Now the slope is: 
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And substituting into the equation: y =        x + b

We now must substitute our coordinates (x, y) to solve for b in order to find the equation of the line.
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(2) = (-1)           + b
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  2 =       + b
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Answers: 
Determining an Equation from a graph

1. a) dependent variable = cost ($)

     independent variable = number of pictures

b)  The data is discrete.

	x
	0
	1
	2
	3
	4

	y
	16
	20
	24
	28
	32
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c) 
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m = 4 (slope = 4)

b = 16 (from table when x = 0, then y = 16)

d) y = 4x + 16 
or

c = 4p + 16

e) Domain: {x ( x ≥ 0, x ϵ R}

      Range: {y ( y ≥ 16, y ϵ R}

2. a) dependent variable = cost ($)

     independent variable = distance

b)  The data is continuous.

	x
	0
	5
	10
	15
	20
	25

	y
	6
	8
	10
	12
	14
	16
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c) 
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m = 0.4 (slope = 0.4)

b = 6 (from table when x = 0, then y = 6)

d) y = 0.4x + 6 
or

c = 0.4k + 6

or

c = 
[image: image32.wmf]5
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e) Domain: {x ( x ≥ 0, x ϵ R}
      Range: {y ( y ≥ 6, y ϵ R}
Answers: Domain and Range 
1. Domain: {x ( -1 ≤ x ≤ 3, x ϵ R}

      Range: {y ( -1 ≤ y ≤ 5, y ϵ R}
2. Domain: {x ( x ϵ R}

      Range: {y ( y ≤ -3, y ϵ R}
3. Domain: {x ( x ϵ R}

      Range: {y ( -2 ≤ y ≤ 6, y ϵ R}
4. Domain: {x ( -4 ≤ x ≤ 3, x ϵ R}

      Range: {y ( -3.5 ≤ y ≤ 3, y ϵ R}
5. Domain: {x ( x ϵ R}

      Range: {y ( y ≥ -1, y ϵ R}
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