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Calculus Honors | Unit 6: Techniques and Differential Equations

Lesson 6.4 - Worked solutions
BC extension - Optional for AP Calculus AB

1. Evaluate /1°°x‘3 dx using a limit.

Solution. The finite integral is [—1/(2x%)]¢ =1/2 — 1/(2b?). Its limit is 1/2, so the integral converges.

A shrinking positive tail

Area to infinity = 1/2
Curve continues beyond the window

The total area from 1 to infinity converges to one half; the remaining tail shrinks as the upper bound increases.

2. Determine whether /le—l/z dx converges and find its value if it does.

Solution. Use [im flx‘l/zdx - lim+ (2—2+/a)=2. It converges.
a—0

a_)0+ a

3. Does /11(1/x) dx equal zero?

Solution. No. Split at Q. The left improper integral diverges to negative infinity and the right to positive
infinity. Since neither converges, the ordinary improper integral diverges; symmetric cancellation is not its

definition.
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