
MAT 137 Calculus II

CONVERGENCE OF TAYLOR SERIES
You may work in a group of two or three on this activity. If you do this, please submit a single paper for

your group with names of all participants.
Your report should be written using complete sentences, supplemented by labeled graphs. Results should

be expressed in context. The report will be graded on the basis of content (16 points), and expression and
presentation (4 points).

The project will use Mathematica animations of Taylor polynomials, available on the section web page,
and a graphing application such as GraphCalc to analyze the center, radius of convergence and interval of
convergence of Taylor series.

You should plan to complete the project outside of class using your own computer or a university facility.

1. Open the Mathematica animation via the link “Series One” on the section web site adjacent to the

Project Three link. The animation shows the graph of f(x) =
sin((x + 2)/3)(x− 2)

2 + 4e−x2/4
in black and,

separated by intervals of one second, Taylor polynomials of degrees n = 0, 1, . . . , 13. You can repeat
the animation by refreshing the screen of your browser. Also, you can stop the animation at any point
using the “Stop” button on the browser menu. One version of the plot, with n = 2, is shown below.
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By observing where the Taylor polynomials approach the graph of the function, determine (i) the
center point about which the series has been expanded and (ii) the radius of convergence. Be sure to
express your results in sentences. Include one of the slides of the animation in your document.

2. Repeat this for“Series Two.” This animation plots the graph of f(x) =
10 cos(2x)

x2 + sin(0.25πx)2 + 4
and

associated Taylor polynomials up to the 12th degree polynomial.

3. By using second degree Taylor polynomials, place the following functions in order, from smallest to
largest, for x near 0. Show your analysis. Then confirm your choice with a graph on a small x-scale
using a graphing application such as GraphCalc.

cos x + sin(x2), ex2
+ x sin(x),

1
1− x2

4. (Bonus) By substitution, obtain a series representation of cos(
√

x) and find the interval of convergence
for the series you obtain. Since the Maclaurin series for cosine consists of even powers only, the interval
you obtain will include negative numbers and will be symmetric about 0 even though cos(

√
x) does

not make sense for x < 0 (when we limit ourselves to real numbers). For x > 0, the series represents
cos(

√
x), but what function does it represent for x < 0 (find a formula)?


