Modeling Relationships

Getting Started: 

Review of Previous Lesson/HW/Do Now
Statement of Objectives: 

7.A.10 Write an equation to represent a function from a table of values.

A.N.1 Identify and apply the properties of real numbers (closure, commutative, associative, distributive, identity, inverse) Note: Students do not need to identify groups and fields, but students should be engaged in the ideas.

Big Idea: 

Definition of a Function:  a function takes the input value of an independent variable and pairs it with one and only one output value of a dependent variable.
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	Function:  A function is a relation that assigns exactly one value of the dependent variable to each value of the independent variable.  A function is always a relation.

Example:  y=2x


A function can be represented four ways.  These are:

· A verbal description

· a function rule (equation)

· a table of values

· a graph.

Function Rules show the relationship between dependent and independent variables in the form of an equation with two variables.  

· The independent variable is the input of the function and is typically denoted by the x-variable.

· The dependent variable is the output of the function and is typically denoted by the y-variable.

When inputting function rules in a TI 83+ graphing calculator, the y-value (dependent variable) must be isolated as the left expression of the equation.

Tables of Values show the relationship between dependent and independent variables in the form of a table with columns and rows:

· The independent variable is the input of the function and is typically shown in the left column of a vertical table or the top row of a horizontal table.

· The dependent variable is the output of the function and is typically shown in the right column of a vertical table or the bottom row of a horizontal table.

Graphs show the relationship between dependent and independent variables in the form of line or curve on a coordinate plane:

· The value of independent variable is input of the function and is typically shown on the x-axis (horizontal axis) of the coordinate plane.

· The value of the dependent variable is the output of the function and is typically shown on the y-axis (vertical axis) of the coordinate plane.  

The TI-83+ graphing calculator allows you to input the function rule and access the graph and table of values, as shown below:
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Teaching Tip:  Students should be able to:

· start with any view of a function and create the other three views

· determine the output value for a given input value

· determine the input value for a given output value

Modeling:

Sample Regents Math A Problem

	Which linear equation represents the data in the accompanying table?
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(1) d = 1.50c 


            (3) d = 20.00c + 1.50

(2) d = 1.50c + 20.00 

 (4) d = 21.50c


One Solution

	There are a number of ways to solve this problem.  One way is to use the slope intercept form of a line 
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.  We substitute d and c for the dependent and independent variables and write 
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.  We know that (0,20) is where the line passes through the y-axis, so we substitute a value of 20 for b and write 
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[image: image12.wmf]1.5

1.5

1

d

m

c

===

, so we can write 
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.  The answer is choice (2).


Another Solution

	This is a great problem for plugging and chugging with a graphing calculator.

Start by putting all four answer choices in the 
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 feature of the calculator.  Then, look at the table of values to see which function rule creates the outputs shown in the problem.

	Input each answer alternative in as shown below:
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Then, switch to the table of values view.
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The second equation gives us independent and dependent values identical to those in the problem.  The answer is choice (2).


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 
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 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 
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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.


Translating Words to Mathematical Symbols:

	Math A Regents Problem

	Tanisha and Rachel had lunch at the mall. Tanisha ordered three slices of pizza and two colas. Rachel ordered two slices of pizza and three colas. Tanisha’s bill was $6.00, and Rachel’s bill was $5.25. What was the price of one slice of pizza? What was the price of one cola?


One Approach to Modeling the Word Problem

	Step 1:  Underline key terms and operations

Tanisha ordered three slices of pizza and two colas. 

Rachel ordered two slices of pizza and three colas.

Tanisha’s bill was $6.00, and 

Rachel’s bill was $5.25
Step 2.:

Convert to mathematic symbolism
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Step 3.:

Write the final expressions/equations
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Check for Understanding: 

Guided Practice: 

Selected worksheet.

Independent Practice: 

Students should complete the worksheet on their own.
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