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Summary (and Rationale): The fundamental theorem of calculus is vital to a student’s understanding of definite integrals and their applications which will be the focus of the next few lessons. For example: finding the area in between two functions. 
I. Focus and Review (Establish Prior Knowledge): Evaluating indefinite integrals 
II. Statement of Instructional Objective(s) and Assessments: 
	Objectives
	Assessments

	The students will be able to solve eight of the ten examples of definite integrals 
The students will be able to explain the fundamental theorem of calculus using mathematical terms
	At the end of the lesson five definite integrals will be given to the students as example problems and they will be given time to work on them individually while the teacher circulates around the room for help
Students will get into groups to write on a sheet of paper their definition of the Fundamental Theorem of calculus and then each group will share their answer with the class


III. Teacher Input (Present tasks, information and guidance): 
First I will list many mathematical terms on the board including derivative, integral, area, difference, sum, theorem, graph, etc. Then I will present the definition of the Fundamental Theorem of Calculus and have the students relate all of the words to the Theorem. The words can also be grouped in many different ways and the students should come up with a few.

After a lot of discussion and open thinking I will arrange the words in a way that they relate to the steps of the Fundamental Theorem of Calculus. Having the steps associated with words should make them easier to remember for the students.
We will then talk about definite integrals and begin doing examples on the board. Students will sit in groups for this because they will be asked to work on examples with their groups in a few moments.
IV. Guided Practice (Elicit performance):
Given a worksheet of definite integrals students will work in groups to complete the worksheet. I will circulate around the class to give help when needed but the students should be able to collectively complete each problem.
V. Closure (Plan for maintenance): 

To summarize the lesson I will have the students define the Fundamental Theorem of Calculus in groups using mathematical terms and read their definition to the class. This will make them see the definition multiple times so they will better remember it.
VI. Independent Practice: 

Independent practice will be given as homework from the textbook on definite integrals
STANDARDS: 
3.03 Apply and interpret the Fundamental Theorem of Calculus.

a. Use the Fundamental Theorem to evaluate definite integrals.

Plans for Individual Differences: 
Students that understand the Fundamental Theorem of Calculus and Definite Integrals quickly can help others in their group with the problems and students that are struggling to understand can get help from their group and from the teacher.
References (APA style):

1) (n.d.). Retrieved from http://www.pleacher.com/mp/mlessons/calc2006/day99.html
2) (n.d.). Retrieved from http://www.pleacher.com/handley/lessons/calc2004/day98.html
Lesson #99 The Fundamental Theorem of Calculus 
and Properties of the Definite Integral

	Objectives:

The student will learn the properties of the definite 

   integral and apply them when solving integrals. 

The student will learn the Fundamental Theorem of Calculus and apply it.

1. Bellringer -- Numerical Word Search (in groups) 
2. The Fundamental Theorem of Calculus 

      Each branch of mathematics has a fundamental theorem 

      associated with it.

      The Fundamental Theorem of Arithmetic:

        Any positive integer can be represented in exactly 

        one way as a product of primes.

      The Fundamental Theorem of Algebra:

        Every polynomial of degree n has exactly n zeroes. 

      The Fundamental Theorem of Geometry:

        No theorem wears this title, but perhaps the 

        Pythagorean Theorem deserves it.

      The Fundamental Theorem of Calculus – there are 

        actually two parts to this theorem:

        The First Fundamental Theorem of Calculus:

          The derivative of the integral of a function

            is equal to the function.

        The Second Fundamental Theorem of Calculus:

          The integral of the derivative of a function is  

            is equal to the function evaluated at its 

            endpoints.

   The F.T.C. tells us that we can evaluate a definite 

      integral by taking an indefinite integral and 

      substituting in the endpoints and taking the 

      difference:      
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3. Examples: 
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(1) Evaluate Jcos(x)dx:

:[:os(x) dx =sin(x)];7=1

(1) Determine i[l:ostdt]

—[Jcostdt] (sinf)

£ (sinxsin3) =cos x
"




4. Properties of the Definite Integral 
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5. Examples of the Properties of the Definite Integral 
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{4) Calculate the area bounded by the parabola y = 6~ x~ x* and the x-axis

First determine where the function crosses the x-axis.

Set 6-x-x'=0

2

To find the area, solve the definite integral \[(s ~x-at)dx
2 2 ?
I(s—x—x’)dx: -2

3
~(12-2-9)-(-18-3+%

=204 square units

(5} Determine the area under each arch of y = cos(x)

First determine where the cosine curve crosses the x-axis,

235

Set cos(x) = Otoget x= 2,555,

The set up and solve the integral

g
cos(x)dx =sin(x)| =1 (-1) =2 square vaits
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