
 Lesson Title: F.BF.1 Building a Quadratic Function

Course: Secondary 2









Lesson: 2.3.1
	Lesson Objective(s):  What mathematical skill(s) and understanding(s) will be developed?
F.BF.1 Write a quadratic function that describes a relationship between two quantities.
a. Determine an explicit expression, a recursive process, or steps for calculation from a context.


	Prerequisite Skills: Students should be able to:
· State the general form of a quadratic equation.

· Find the vertex of a quadratic given the equation in general form.

· Multiply binomials.

	Lesson Launch Notes: Exactly how will you use the first five minutes of the lesson?
Have this task posted as students enter the room.
I want to build a fence for my dog to run around. I will buy 100 feet of fence.  If the area enclosed is a square, what are the dimensions?  What is the area of this square?


	Essential Questions:  List the questions.
· What is the connection between the vertex of a parabola and maximum/minimum values?
· What is the connection between the x2 coefficient and a maximum or minimum?
· What is concavity?

· How can mathematical expressions be used to describe real-world problems?



	Lesson Tasks, Problems, and Activities (attach resource sheets):  What specific activities, investigations, problems, questions, or tasks will students be working on during the lesson?
1. Launch: Use the task above in the lesson launch notes as a warm-up. Debrief.
2. Refer participants to their Words to Know list in their book. Assign each group to one of the words. (concavity,      

    curve, function, leading coefficient, vertex of a parabola). Randomly call on one member of each group to review 
    the meaning for the class, in their own words.

3.  Review how to find the vertex of a parabola. 
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 or vertex form or both.
      Use the function: 
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4.  Pass out copies of Task 1 and Task 2. Ask students to take a few minutes to read through each one. Then have 

     students pick which one they would like to work with. Have those who choose Task 1 move to one side of the 

     room and those who choose Task 2 move to the other. 
5. Explore: Give students time to complete these tasks in their new group. (Direct participants to work on the other 

    task when they are finished with their first choice.)
6. Discuss: Have selected participants share their work using the document camera. Be sure to have both 

    tasks presented. Try to bring out as many of the answers to the essential questions as possible.
7. Have students return to their original group.

8. Launch: Have students work Example 3 from Walsh lesson 2.3.1. Use the un-scaffolded  version in the 

    SRB.

9. Explore: Give students time to work on this task in their original groups.

10. Discuss: Have selected participants share their work using the document camera.

11. Assess student’s knowledge using the closure questions below.

12. Student Practice (Homework): Use #4, #5, #6, and #7 as practice problems. 


	Lesson Closure Notes:  Exactly what summary activity, questions, and discussion will close the lesson?
· How can we tell by looking at the equation that a function is quadratic?

· How can we tell by looking at the graph that a function is quadratic?

· How can you tell by looking at data points that a function is quadratic?
· Brainstorm other types of real world data that may form the shape of a parabola. 

	Evidence of Success:  What exactly do I expect students to be able to do by the end of the lesson, and how will I measure student mastery? That is, deliberate consideration of what performances will convince you (and any outside observer) that your students have developed a deepened (and conceptual) understanding.

Students will be able to recognize quadratic data from a graph and easily identify that a function will be quadratic from its equation.  

Students will be able to write a function for area maximization given real-world constraints. 

Students will begin to recognize key features of a quadratic graph and should be able to explain what they mean in context of a problem. 



	Notes and Nuances: Vocabulary, connections, common mistakes, typical misconceptions, etc.

Area is a quadratic function.  

A quadratic is a function of degree 2. 
Data is recognized as quadratic by ______________________________. 



	Resources:  What materials or resources are essential for students to successfully complete the lesson tasks or activities?
Toothpicks

Graph paper 

Formula sheet with basic geometric formulas, if necessary. 

	Homework: Exactly what follow-up homework tasks, problems, and/or exercises will be assigned upon the completion of the lesson?

Student Practice #4, #5, #6, #7



	Teacher Reflections on Lesson:  What questions, connected to the lesson objectives and evidence of success, will you use to reflect on the effectiveness of this lesson? 

Can the students identify quadratic functions given numeric data, equations or graphs?  

Can the students use previous knowledge of Geometric formulas to come up with their own area function?

Do students understand how the key features of the graph relate to the context of the problem?




Enrichment for Participants: 
Have a discussion about how you can recognize linear, exponential, and quadratic functions from data points. Have participants make a table for the farmer’s pen problem. Give examples of linear, exponential, and quadratic data. Have participants label each one. Could have participants work on the worksheet.
Ask the participants why –b/2a gives the x-coordinate of the vertex of a parabola. (Can you verify it?) Let them work in their groups and then use their explanations as the basis of a discussion.

What would you do differently in this lesson? Have this discussion in groups.
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