
CALCULUS II: STUDY GUIDE

This week’s study guide covers §11.10-11.
Be sure to read these sections.

1. Make sure you understand and know

• The difference between a Taylor and a Maclaurin series.
• The role of derivatives in creating Taylor series.
• The statement and meaning of Taylor’s inequality.
• The Maclaurin series for ex, sin x, cos x.
• The notation for the terms of the coefficients in a binomial (i.e., from the Binomial

Theorem), as well as how to calculate them.
• The definition of a Binomial Series, and how to calculate the coefficients in one.
• The difference between a Taylor series and a Taylor polynomial.

2. Things you should know how to do

• Construct the terms of a Taylor series for a given function at a specified point.
• Multiply and divide power series.
• Use binomial series to write a given function as a power series, and how to calculate

its radius of convergence.
• Bound the error in an estimate provided by a Taylor polynomial for the value of a

function at a specified point.

3. Added Practice

I will occasionally include an additional activity here. Often these involve some mathe-
matical puzzle related to the week’s material, and provide an opportunity to think carefully
through a common point of confusion or to recognize a common mistake. I will give an extra
credit point to the first student to correctly explain the solution in class.

Complete the attached activities, preferably in a study group.
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2 CALCULUS II: STUDY GUIDE

GROUP WORK 2, SECTION 11.10

The Secret Function

This is an illustration of an application of Taylor’s Theorem that we think is really amazing, and we hope you

do, too. Although the problem statement in this exercise is contrived, the principle is one that is often actually

used.

The U.S. Government derives all its mystical power from a secret infinitely-differentiable function whose

origins are lost to history. This function is so secret that no one person seems to know all of its values. The

most powerful person in the government, the President, knows all about the function at x = 9 and has the

greatest mystical power. The second-to-most powerful person, the Senate Majority Leader, knows all about

the function at x = 8. In a silent auction, Penelope Cruz bought the information about x = 7, and so on.

Thus, if we could only find f (10), we could run the whole show!

So we get the Vice President to talk. He is angry, because he only knows all about the function at x = 0. He

knows that f (0) = 1, f !
(0) = 0.1, f !!

(0) = 0.01, f !!!
(0) = 0.001, and so forth. “Wow,” we say, “they really

do trust you!”

“What are you talking about?” he complains. “Yeah, I know a lot about the function, but just at the measly

point x = 0! I know nothing about f (10), which is what I need to take over! Erm... not that I would want to,

of course. Heh, heh, ahem.”

We dismiss him, and he goes back to Washington, not knowing what he has just given us.

Find f (10) to five decimal places, and please, do not compromise our national security with this knowledge!
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