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             Technology-Enhanced Lesson Plan
Lesson Title:  Domain and Range of a function 
Created by:   Dr. Pam Lowry, Lawrence Technological University
Lesson Abstract:  Students will be able to find the complete set of possible values of the independent variable called the domain of the function, and the complete set of all possible resulting values of the dependent variable called the range of the function.  The domain of a function defined by an equation includes all real numbers except: 

· any number for which the denominator is zero 

· any number for which the expression defined by the equation is not a real number (for example a negative number under a square root) 

Subject Area:  Mathematics
Grade Level:  9-12
Unit Title:  Functions
Michigan Educational Technology Standards Connection: 
Basic Operations and Concepts

5. Students understand the purpose, scope, and use of assistive                      technology.

6. Students understand that access to online learning increases educational and workplace opportunities.

Michigan Grade Level Content Expectations Connection: 
· A2.1.1 Recognize whether a relationship (given in contextual, symbolic, tabular, or graphical form) is a function; and identify its domain and range. 
Michigan Curriculum Framework Connection:

Estimated time required to complete lesson or unit: 1-2 class periods
Instructional resources:  Textbook used for your class
Prior required technology skills:  
Sequence of Activities:
For each activity, group discussion is recommended.
· For approximately 5 minutes, prompt students to review meaning of domain and range using input/output, and independent/dependent variable.  On board or overhead, provide graph for students to determine what values constitute the domain and range.  If possible try to stay away from using x and y values because functions are not always in terms of those variables.  
· For approximately 10 minutes, provide several different graphs and prompt students to find the domain and range.  Look at the pre-assessment examples or examples similar to these. 
· For approximately 15 minutes, have the students graph the pre-assessment examples or examples similar on a graphing calculator.  Students can access the following streaming videos on how to utilize the TI83 graphing calculator:

 
http://www.ltuvitrc.com/gdavis_mcs0074.htm
Students will need RealPlayer when they click on session 01, 02 and 03.  

See Technology section for free download site.

· If students do not have a graphing calculator applets can be found on the internet to simulate a graphing calculator.  One example is http://www.scugog-net.com/room108/calculator99/
Assessments:

· Pre-Assessment:
This section leads to discussion and understanding of the material.
Have the students find the domain and range of the following functions:

1. y = 2x + 5 

2. y = x2 - 4 
3. y = 
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Scoring Criteria:

Answers:

1. It is possible to replace x with any real number and get a value of y.  Since we double every value of x and then add 5 to it, we can do this for any value of x. It is also possible to generate any value for y by selecting appropriate x values.
Domain: all real numbers


Range: all real numbers

2. It is possible to replace x with any real number and get a value of y.  
However since x2 is never negative, x2 - 4 is never less than - 4 so the    range will be all real numbers greater than or equal to - 4.
Domain: all real numbers

Range: all real numbers such that y > - 4
3. The square root is real if the quantity under the square root is greater than or equal to zero.
We need x - 5 > 0 or x > 5.
The range cannot be negative so y will be any real number greater than or equal to zero.

Domain: all real numbers such that x > 5

Range: all real numbers such that y > 0
4. The denominator cannot equal zero so if we set the denominator equal to zero we will find the values which are excluded from the domain.
x - 3 = 0
x = 3
So the domain is all real numbers except x = 3.  The range will take on all real numbers except y = 0 because no matter what you plug in for x in the equation, the value of y will never be zero.

Domain: all real numbers, such that x cannot equal 3

Range: all real numbers, such that y cannot equal 0
· Post-Assessment:

This section leads to how well the students understand the material.  
Have the students complete the following on their own:
Find the domain and range of the functions.
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10) y=
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11) y=
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Scoring Criteria:

Answers:

1. Domain: all reals, 
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Range: all reals, y 
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2. Domain: all reals, x
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Range: all reals, y
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3. Domain: all reals


Range: all reals

4. Domain: all reals


Range: all reals

5. Domain: all reals


Range: y=7

6. Domain: all reals, x
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Range: all reals, y
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7. Domain: all reals, 


Range: all reals, y
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8. Domain: all reals, x
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Range: all reals, y
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9. Domain: all reals, x
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Range: all reals, y
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10. Domain: all reals, x
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Range: all reals, y
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11. Domain: all reals, x
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Range: all reals, y
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Technology (hardware/software):
· Internet usage
· RealPlayer software  which is free and can be accessed at the following website: http://www.real.com/player/index.html?src=downloadr 
· TI-82 or TI-83 Calculator
· Graphing calculator applet http://www.scugog-net.com/room108/calculator99/
Key Vocabulary:  domain, range, independent variable, dependent variable, functions
Application Beyond School:

Teacher Reflection and Notes:
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