
175 §2- CALCULUS II - Extra credit problems

Instructor: Andrés E. Caicedo

Turn in by Monday, December 7, 2009, at the beginning of lecture

Feel free to turn in just one of the problems, if you prefer. Please do not consult
other books or ask anybody outside the classroom, but feel free to work together
with other people from class, if you find this helpful. If you work with others,
please write your own version of the solutions, and indicate at the beginning
who you collaborated with. I would like to see complete answers, indicating all
the steps you took, but if you feel that you have made some progress although
you are not done, feel free to turn in what you did, which may receive some
partial extra credit, depending on what you actually did and how far you got.
Turning something in does not automatically mean you will receive extra credit,
there has to be something there that I consider progress towards the solution.
I want to see all the algebra, do not skip steps. Asking a calculator for the
maximum of a function, or for its derivative, or anything like that, is skipping
steps.

1. Integrate
∫

dx

sin4 x + cos4 x
.

This can be done with a calculator or the computer; I am not interested
in that. Instead, try a combination of the methods discussed in lecture.
(If you find it helps, feel free to use as well the Weierstrass substitution
mentioned in the second part of the self test.)

2. You are asked to approximate numerically
∫ ∞

0

sin2 x

x2
dx within 0.00005

of the right answer. Describe very precisely the strategy that you would
use. Saying that you would use a calculator is not useful at all. Of course
this would require a calculator or a computer, but I am not interested in
you asking some software package to tell you what the answer is. What
I would like is for you to explain what strategy you would use to numer-
ically approximate this integral, and how you are to verify that the error
you obtain is as required, and then proceed and execute as much of this
strategy as it is feasible. Do not assume the actual value of the integral
as known.
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