Grade 7 Mathematics:  Lesson Plan Unit 8


	Lesson Title
	Linear and Nonlinear Function Problems

	Connecticut GLEs


	1.1.1 Analyze a variety of patterns (physical phenomena, numeric and geometric patterns, arithmetic sequence) and generalize with algebraic expressions, formulas or equations.

1.2.4 Write expressions, formulas, equations or inequalities using variables to represent mathematical relationships and solve problems.

1.2.5 Represent and compare the characteristics of linear and nonlinear relationships using verbal descriptions (e.g., linear – “increases $1 per month” vs. non-linear – “doubles every month”), tables graphs, equations or inequalities (when possible). 

1.2.6 Examine situations with constant or varying rates of change and know that a constant rate of change describes a linear relationship. 

1.3.9 Solve real world problems using a variety of algebraic methods including tables, graphs, equations and inequalities.

	Lesson Objectives in Language Students Will Understand
	1. I can write a linear equation that fits a common situation such as the cost of babysitting, price of a taxi ride or a pattern of decrease.
2. I can make a table to show patterns of change.

3. I can graph the values in tables to show many more values and to see trends.



	Description of Learning Tasks/ Activities
	Students are given a situation that describes linear and nonlinear functions.   For each situation, have students do the following:  

1. Make a table of values for the problem given, using numbers that fit the context of the problem (for example, Jackie would not work negative hours).

2. They then graph their table of values on a coordinate graph. 
3. Describe the shape of the graph and hypothesize why they think it is so.

4. If the graph is linear, write an equation for the situation.
5. Answer follow-up questions of two types:

· Given x, find y: Example: If Jackie works 3.5 hours, how much pay will she receive?

· Given y, find x: Example: If Jackie makes $40, how many hours did she work?

 Here are some examples of situations:  
· Babysitting pay:

a. Jackie receives $7 per hour for babysitting and always receives a $5 tip.

b. Jackie receives $0.50 for the first hour, $1.00 for the second, $2.00 for the third and so on and no tip.  

c. Compare:  Which is a better way to get paid?  Explain your response with information from the table or graph. 

· Driver fees:

a. A taxi charges $2.50 to begin the ride, plus $0.50 per mile.

b. A limo driver charges $100 for up to one hour; $250 for up to three hours and $500 for up to seven hours.  

c. What does the cost for each ride depend on (what is the independent variable for each)?  How does the graph of the costs differ and why?
                Bacteria decay:

a. Colony A of 1,024 bacteria is treated with a chemical that eliminates about 48 bacteria per minute.

b. Colony B of 1,024 bacteria is treated with a second chemical that eliminates 75 percent of the bacteria each minute.  

c. How long will it take to wipe out each of the bacteria?  

Add other similar situations that compare a strict linear function to one that is not.  


	Materials, Resources, Technology Needed
	Graph paper, rulers, graphing calculators (optional)



	Timeline
	One to two days to complete the given problems.  Remaining days can vary according to the number of problems presented.

	Prior Learning, Connections, Student Needs or Interests, Common Misconceptions
	Students need to be able to graph numbers on a coordinate plane.  If you use a graphing calculator, students will need to be familiar with entering equations and changing the window to fit the situation.



	Instructional Strategies/Grouping
	Students can work independently or with a partner.  



	Adaptations
	Give students a paper divided into four sections for the situation, the table, the graph and the answers to the questions.  You can also change the situations to include more reasonable values and more scaffolding in the directions.  


	Extensions
	Students can make up their own situations that describe linear functions and then represent the information in an equation, table and graph.



	Formative Assessment (including student self-assessment)
	Give students an entirely new function problem and have them represent the situation using an equation, table of values, and a graph.  Ask follow-up questions of the two types noted above in the Learning Tasks/Activities.
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