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Subject(s): AP Calculus
Topic or Unit of Study (Title): Area Under a Curve using Definite Integrals  

Grade Level: 12
Materials: Practice problems that will presented on overhead 
Summary (and Rationale): Teachers students how to use definite integrals to find the area under a curve. This is a difficult topic so it will make it easier for the students to grasp the concepts if it is taught as a cooperative lesson, specifically by using Student Teams-Achievement Division (STAD). 
I. Focus and Review (Establish Prior Knowledge): Before jumping into finding the Area Under a Curve we will warm up with a few definite integrals, since we will be encounter many of them in the lesson.
II. Statement of Instructional Objective(s) and Assessments: 
	Objectives
	Assessments

	Students will be able to graph all five of the problems and shade in the region that they are trying to find the area of.
Students will be correctly set up four of the five integrals that the problems require to find the area under the curve

Each group will collectively figure out the area under the curve of at least three of the five problems
	Each group will correctly graph each practice problem and shade in the targeted region
Each group will set up a definite integral for each of the five problems and have at least four correct integrals

After solving the integrals each group will correctly identify at least three of the five areas under the curves


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

I will first show the class graphically what we are looking for when finding the area under the curve by presenting curves and shading in the targeted region. Then I will show them how to set up a definite integral to find the area in the shaded region. Reminding them to always go from left to right, and to take into account if you are using x-coordinates or y-coordinates. Next, I will go through a few examples step by step, incorporating students to tell me what the next step is as I solve the examples. Lastly, I will split the students into groups. The groups will first work on a few practice problems by themselves and then begin to compete against the other groups for a bonus point on the next test.
  
IV. Guided Practice (Elicit performance): 

While the students are studying in their groups I will walk around the class making sure each group is ready to compete. Making sure each group can set up the integrals and graphs, and make connections between the graphic and algebraic models. The game will then begin, each group will have five minutes to work on each problem and put their answers on the board. I will have one group explain how they came up with the correct answer to the class after each problem.
V. Closure (Plan for maintenance): 


At the end of the lesson I will tally the amount of correct solutions found by each group on the board. The winners will be awarded a bonus point on the next test. I will once again go over the steps of solving for the area under a curve and then assign homework.
VI. Independent Practice:

Homework will be assigned out of the textbook. It will not be too many problems because finding the area under a curve can be lengthy, but it will target the problems that require setting up multiple definite integrals.
Plans for Individual Differences: 


By working in groups during the lesson the students will be able to help each other out and account for individual differences. 
References (APA style):

The definite integral and area under a curve. (n.d.). Retrieved from http://www.pleacher.com/mp/mlessons/calc2006/day98.html
Lesson:

Definition of the Definite Integral
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3. Examples 
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The answer was — square unis
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So, [7(x)dx gives vs the area vnder the curve f(x) over

the interval From a to &.

In 250 B.C., Archimedes discovered that the area of a segment
of a parabola equals § the area of a triangle with the same base
and the same height.
Show this works for the following example

Tse the parabola y = ~x* +9 over the interval (-3,3)

(See the diagram below)

Area of the triangle = 1bh = 1 (6)(9) = 27 square units
e

3 s

[ ,+9(z)] [—gw(—z)]

(-9+27)-(9-27)
—18 (~18) = 36 square units
Therefore, Archimedes' discovery works for this example since
36=$27)

s B
Area of the parabolic segment = .[(rxz +9)dx :[ . 9x]
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4. Relationship of Area Under a Curve and the Definite Integral 
        [image: image4.png]W area = 2 square wnics

O area = 4 square wnics

B ares = 1 seuare wnic




Given the function above with the areas indicated, evaluate the integrals below: 
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Answers are 2, —4, —2,and -1 because the definite integral
gives the net area between the curve and the x-axis. Regions
below the x-axis are evaluated as negative and regions above

the x-axis are evaluated as positive.




