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Grade Level: 12
Materials: Worksheet with examples and practice problems
Summary (and Rationale): Teaches students how to integrate by parts, which allows them to solve integrals they could not previously solve. Since integrating by parts is difficult, but similar to integrating indefinite integrals, this lesson will be taught using the Integrative Model. 
I. Focus and Review (Establish Prior Knowledge): The students will solve a few indefinite integrals and then we will start the lesson on integrating by parts when we encounter an integral that can only be solved using integration by parts.
II. Statement of Instructional Objective(s) and Assessments: 
	Objectives
	Assessments

	The students will be able to identify the u, v, du, and dv on all of the 16 practice problems
Students will correctly solve half of the sixteen practice problems, and at least be able to start all of them on their own.
	Students will put the u, v, du, and dv on the board for each of the 16 practice problems
I will go over the answers of the practice problems on the board and the students will check their answers and ask questions on the questions they do not get correct.


III. Teacher Input (Present tasks, information and guidance):  

After going over a few indefinite integrals for review I will show students why some integrals can only be solved with integration by parts. I will then compare integrals require integration by parts and those that do not. Students will be able to recognize the pattern that differentiates these integrals.


Next I will show students how to pick a v, u, dv, and du for each integral that needs to be solved with integration by parts. After a few examples I will ask the students to look for patterns in the examples that occur when certain functions are picked for u, v, du, and dv (such as picking a ex). 

Lastly, I will show the students the rest of the steps of integrating by parts. We will make generalizations about the different paths integrating by parts can take. Some problems with integration by parts are much easier than others. 
IV. Guided Practice (Elicit performance): 

Students will have the remainder of the class period to work on the sixteen practice problems.  I will circulate the room making sure students are working hard and not getting stuck on any problems. I will also give hints for the harder problems, such as the ones that are cyclic.
V. Closure (Plan for maintenance): 
I will stop the students with five minutes left in class to quickly go over the steps of integrating by parts one last time. 
VI. Independent Practice: 

The students will be assigned all sixteen practice problems for homework so they must complete the ones they did not finish in class.
Plans for Individual Differences: 

The students that are having more difficulty I will make sure I give more attention to during the independent practice time so they have some examples to look back on while they are doing their homework.
References (APA style):

Pleacher, D. (n.d.). Integration by parts. Retrieved from http://www.pleacher.com/mp/mlessons/mcalc.html

1.  Let u = f(x) and dv = g(x)dx, where f (x)g(x)dx is the original integrand.

· Try making dv be the most complicated portion of the integrand that fits a basic integration formula.  Then u will be the remaining factor(s) of the integrand.

· Try letting u be the portion of the integrand whose derivative is a simpler function and then dv will be the remaining factor(s) of the integrand.

2.  Compute du = f ‘ (x) dx and 
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3.  Substitute u, v, du, and dv into the formula
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4.  Evaluate 
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.  (If the integral is difficult or impossible to integrate, go back to Step 1 and consider other choices for u and dv.

5.  Check your solution by differentiating and comparing it to the original integrand.

Summary of Common Integrals using Integration by Parts

1.  For integrals of the form
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let u = xn
let dv = eax or sin(ax)dx, or cos(ax)dx

2.  For integrals of the form
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let u = ln(x), arcsin(ax), or arctan(x)

let dv = xndx

3.  For integrals of the form
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let u = sin(bx) or cos(bx)

let dv = eaxdx
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