Math 122 Fall 2008

Handout 5: Review Problems for Lecture 10

The topics that will be covered on Unit Test 1 are:

Integration formulas.

U-substitution.

Integration by parts.

Integration using trigonometric formulas and identities.

Trigonometric substitution.

Partial fractions.

Integration tricks such as polynomial long division and completing the square.
Approximating integrals (Riemann sums, trapezoid and midpoint rules, Simpson’s rule).
Conditions under which different integration methods produce over and under estimates.
Error estimates for trapezoid, midpoint and Simpson’s rules.

Improper integrals.

This (roughly) covers Section 5.5 and Chapter 6 of the textbook. The problems listed here are
ones that involve important concepts and techniques from these sections of the book.

1.

Consider the function g(x) defined by the graph shown below.
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Arrange the following quantities from smallest to largest:

Left hand Riemann sum using n rectangles,
Right hand Riemann sum using n rectangles,
Midpoint rule using n rectangles,

Trapezoid rule using n rectangles, and,

Zg(x)dx.



2.

Evaluate the following definite integral:
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3.

Evaluate the following definite integral:
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4. In this problem you will be interested in approximating the value of the integral:
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(a) How many rectangles should you use to approximate the value of this
integral using the Midpoint rule with an error of less than 0.01?

(b) Use the Midpoint rule and the number of rectangles calculated in Part (a)
to approximate the value of the integral.

Answers
1. Right hand sum =< Midpoint =< Integral < Trapezoid < Left hand sum.
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3. This integral can be computed using a combination of u-substitution and

completing the square.
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4.(a) Six rectangles should be used.

4.(b) Midpoint = 2.017420884.



