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	Resources:

TI 83+ graphing calculators for every student.

JMAP Graphing and Writing Linear Equations  Regents and Related Questions Worksheet

	Homework:

Students should complete the JMAP Graphing and Writing Linear Equations  Regents and Related Questions Worksheet
	Evaluation:

JMAP Regents Book by Topic

Algebra / Linear Equations / Graphing and Writing Linear Equations


Classroom Dialogue
BIG IDEAS:

Different Views of a Function
Students should understand the relationships between four views of a function and be able to move from one view to any other view with relative ease,  The four views of a function are:

1) the description of the function in words

2) the function rule (equation) form of the function

3) the graph of the function, and

4) the table of values of the function.

The TI83+ graphing calculator is an excellent tool for navigating between three views of a function (it is relatively useless for describing the function in words).  

· Students should know how to transform any linear equation into slope intercept form and input the equation into the 
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 feature of the graphing calculator.  Once the equation is input into the graphing calculator, students should know how to access 
· the graph of the function using the 
[image: image2.wmf]GRAPH

 feature of the calculator, and
· the table of values of the function using the 
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 feature of the calculator.

· Students should also know how to

· Use the 
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 features of the calculator to manipulate the characteristics of the graph, and

· Use the 
[image: image5.wmf]TBLSET

 features of the calculator to manipulate the characteristics of the table of values.

Teaching Tip:  The form appended at the end of this lesson is useful for reinforcing understanding of the relationship between the three views of a function that can be found with a graphing calculator.

The slope intercept form of a line is 
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, where

· y is a dependent variable that can have many values
· x is an independent variable that can have many values
· m is the slope and can have only one value, and

· b is the y-axis intercept and can have only one value.

It is easy to go back and forth between the graph of a linear equation and the slope intercept form of the equation if you understand the concepts of slope and y-intercepts.  

· Slope is typically viewed as the steepness or angle of a line.  It is more accurately thought of as the ratio of the rise of the line over the run of the line between any two points when reading from left to right.  Other ways of expressing slope include:
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· In any given line, the slope between any two points will be identical.

· All points on a given line are collinear, which is to say that they share the same slope between any two of them.

· You can find slope on a graph by determining the ratio of the rise over the run.

· A vertical line has a run of 0.  Since 0 cannot be the denominator of a fraction, the slope of a vertical line is undefined.

· A horizontal line has a rise of 0.  Since 0 is allowed in the numerator of a fraction, the slope of a horizontal line is 0. 

· You can find slope in an equation by putting the equation in 
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 and identifying the coefficient of x.  Note that a linear equation is not in slope intercept form unless the dependent (y) variable is isolated and has a coefficient of +1.

· If there is no dependant variable (y-variable) in the equation, then the line is a vertical line.  Example: 
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 is a vertical line.

·  If there is no x variable in the equation, then the x variable has a coefficient of 0 and the line Iine is horizontal line.  Example:  y=4 is a horizontal line.

· The y-intercept is the y-value of the point where the line intercepts (crosses) the y-axis.
· You can find y-intercept on a graph by determining the coordinate of the point where the line crosses the y-axis.  The x-value of the coordinate of this point will always be 0, since all points on the y-axis have x-coordinates of 0.  The y-intercept is the y-value of this point.

· You can find y-intercept in an equation by putting the equation in 
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 and identifying the term that is a number.  Note again that a linear equation is not in slope intercept form unless the dependent (y) variable is isolated and has a coefficient of +1.

Sample Math A Regents Problem.  

	The accompanying graph represents the yearly cost of playing 0 to 5 games of golf at the Shadybrook Golf Course. What is the total cost of joining the club and playing 10 games during the year?
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One Solution

	Inspection of the graph shows that:
· The y-intercept is 90

· The slope is a rise of +30 over a run of 1, or 
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Substituting these values into the slope intercept form of a line (
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) gives us the linear equation 
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.

When 
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, the equation becomes 
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, which simplifies to 
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.  It costs $390 to join the club and play 10 games during the year.


Another Math A Regents Problem.  

	Line 
[image: image18.wmf]l

 contains the points (0,4) and (2,0). Show that the point (–25,81) does or does not lie on line 
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One Solution

	A strategy for solving this equation would be to find the slope intercept form of the line that contains points (0,4) and (2,0), then see if point (–25,81) works in the equation.

· We know the y-intercept will be 4, since that is a point on the line and also on the y-axis.

· We can use the slope formula and our two points to find the slope of the line, as follows:
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We can now write the equation of this line, which is 
[image: image21.wmf]24

yx

=-+

.

We now want to know if point (–25,81) is on the line 
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, so we substitute and solve:
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The point (–25,81) is on not on the line.


An Alternative Solution
	The idea that all points on a line are collinear can be used to determine whether point (–25,81) is on the line that includes points (0,4) and (2,0).

First, use the slope formula to find the slope of the line that contains points (0,4) and (2,0), as follows:
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Second, use either point and the point (–25,81) to determine if all three points are collinear.  We will use the point (0,4) and the point (–25,81), as follows:
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The slopes are different, so the points cannot be collinear.  Therefore, the point (–25,81) is on not on the line.


Student Activity:  JMAP Graphing and Writing Linear Equations  Regents and Related Questions Worksheet
NYS Core Performance Standards:

Key Idea 7:  PATTERNS/FUNCTIONS

Students use patterns and functions to develop mathematical power, appreciate the true beauty of mathematics, and construct generalizations that describe patterns simply and efficiently.

Performance Indicators:

7a.
Represent and analyze functions using verbal descriptions, tables, equations, and graphs.

7b.
Apply linear and quadratic functions in the solution of problems.

7c.
Translate among the verbal descriptions, tables, equations, and graphic forms of functions.
	Equation:

Table of Values:
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	Equation:

Table of Values:
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	Equation:

Table of Values:
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