MATH 116  ACTIVITY 3:
More powerful approximation of an integral with subdivision and a sum

WHY:

Some integrals cannot be calcultaed by the fundamental theorem – the antiderivative cannot be written in a nice form. We have looked at approximating total change (given by the definite integral) with the left-hand sum approximation Ln and the right-hand sum approximation Rn and  the midpoint approximation Mn. and have noticed (but not worked with) the average of Ln and Rn. In this activity you deal with the trapezoid approximation (really the average of the left and right approximations – but in a more compact form) and the more powerful Simpson’s rule approximation [the basis for many calcultor algorithms for integrals]. sinc eapproximation is not very useful without some sense of accuracy, we look at the error bounds, as well.

LEARNING OBJECTIVES:


1.
Understand the integral in terms of asummation

2.
Be a ble to calculate with the standard approximation methods for an integral

3.
Understand and be able to work with error bounds for approximation of the integral

4.
Work as a team, using the team roles.

CRITERIA:

 1.
Success in completing the exercises.

 2.
Success in working as a team and in filling the team roles.

RESOURCES:

1.
Your text - especially section 8.2 [Trapezoid and  Simpson’s rule approximations pp.439 & 441]

2.
The document “Approximation of Integrals” available on the Blackboard site.
 2.
The team role desk markers (handed out in class for use during the semester)

3.
40 minutes

PLAN:

1.
Select roles, if you have not already done so, and decide how  you will carry out steps 2 through 4

2. 
Work through the models in the “Approximation of integrals” document.

3.
Complete the exercises given here - be sure all members of the team understand and agree with all the results  in the recorder's report.

4.
Assess the team's work and  roles performances and prepare the Reflector's and Recorder's reports including team grade .

EXERCISES:

1.
Use the trapezoid approximation with four subdivisions to approximate 
[image: image1.wmf] [Include error bound, give the range for the approximation] How many subdivisions wold benecessary to make certain the error is less than .01 for the trapezoid approximation?

2.
Use the Simpson’s rule  approximation with four subdivisions to approximate 
[image: image2.wmf]  [include the error bound, estimate in standard form]
How large would n have to be to make certain the error would be less than  .01 for the right-hand sum approximation?

CRITICAL THINKING QUESTIONS:(answer individually in your journal)
1.
Why does the second derivative show up in the formula for the error bound in the trapezoid approximation? [Remember the second derivative describes curvature - and we're looking at a difference between the graph of the function and a straight line segment]

2. 
What is the most confusing part of this material? The clearest?

3.
How helpful is it to talk through these complicated and computational problems as you do them?

SKILL EXER CISES


(Hand in on the next Thursday that we meet) Text p. 443 # 8-11 (give error bounds and range of approximation for #8, #11 – but not for the others)
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