Modified LESSON PLAN TEMPLATE

Author: Michael O’Donnell
Date Created: February 1, 2012
Subject(s): AP Calculus
Topic or Unit of Study (Title): Introduction to Integration; Indefinite Integrals 

Grade Level: 12
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Summary (and Rationale): Teaches students about indefinite integrals and gives them a solid base for the upcoming lessons on integration, which include:


The fundamental theorem of calculus 

Definite integrals and Area under a curve


Net Change Theorem


Substitution Rule 
I. Focus and Review (Establish Prior Knowledge): [10 minutes]
Review on functions, derivatives, and the definition of a derivative. This will be helpful when establishing the relationship between derivatives and integrals.
II. Statement of Instructional Objective(s) and Assessments: 
	Objectives
	Assessments

	Students will understand the relationship between Derivatives and Integrals. So, given a function f(x) students will be able to integrate the function to get F(x) and then differentiate F(x) to get back to the original f(x).
After learning about indefinite integrals students will be able to solve 4 of the 5 basic indefinite integrals put on the board and come up with one indefinite integral of their own
	After putting a function f(x) on the board each student will integrate the function to get F(x). Then deriving the F(x) students should get back to f(x). One student will put each part of this problem on the board.
Students will correctly solve 4 of the 5 indefinite integrals put on the board, understand the integral notation, language, and remember to add the constant C


State the objective: [5 minutes]
Assessment: [5 minutes]
III. Teacher Input (Present tasks, information and guidance): 
Integration is the operation opposite of differentiation. So, to integrate a function we must do the opposite of what we do to take its derivative. Show students the steps to taking the antiderivative of a simple function. Then explain to the students the integral notation symbol and the definition of an indefinite integral. Lastly, explain why you must always add a constant C when solving an indefinite integral. This lesson is going to take a lot of examples and repetitive explanations for it to be effective.
IV. Guided Practice (Elicit performance): 
Have students look at a function f(x). Then show them after integration it becomes F(x). After that, show them by then using differentiation you get back to f(x). Have the students then do this for a different function. 


After explaining the next section show a model of how to integrate an indefinite integral and then have the students work on a few while circulating the room for individual help

V. Closure (Plan for maintenance): 
Have students think about how there are many techniques of integration and integration can also be used over an interval by putting an unsolved example problem on the board before the students walk out.
VI. Independent Practice: 
Students will be given text book homework for practice and the examples and problems done in class will serve as a good model for the homework problems.
STANDARDS:
Competency Goal 3, Section 3.02
3.02 Apply standard techniques of anti-differentiation.

a) Find anti-derivatives following directly from derivatives of basic functions.
Plans for Individual Differences: 
For students that seem confident integrating simple indefinite integrals have them attempt to solve some more difficult examples.
References (APA style):
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	1. Review:
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Graph this family of functions.
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A function F is called the antiderivative of a fanctionf if F'(x) = /().
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The process of finding antiderivatives is called ANTIDIFFERENTLATION
or INTEGRATICN.
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4. Generalize:
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Examples

(1) Find the antiderivative of 5x*
(2) Evaluate jzx’dx

@ Evaluateltdt

(@) Evaluate Idr

() Bvauate [(2w+3] aw

(6) Given b (x+1)"
dx
Solve for y by finding the anfi derivative
Multiply both sides by dx:  dy= (x+1)" dx
Then take the integral of each side: [ dy= [ (x+1)" dx

Expand the binomial: [ dy = [(x* +2x+1)dx

B
Now find the anti derivatives: y = %n’ +x+K

Check your answer by taking the derivative.
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6. Bach differential formula has a corresponding integral formula

Differential Formula Integration Formula

2 [sin(s)) = cos(x*) e 2 Jeos(x2) o 2xdx = sin () +C
%(f):zx’ [3tan =5 4K

d

£ (secx)=secxtanx [secxtan xdx = secx+C
dx






