UNIT 10 STUDENT PACKET

10.9 Taylor Series Practice
Warm-Up:
a) Let P(x) = 6(x — 3)2 — 4(x — 3)3 + 8(x — 3)* be the fourth degree Taylor polynomial for
the function fabout x=3. Can f(2) be determined from the given information? Explain your
answer.

b) Using the information above, what is the value of £ **(3)?

Quiz Wednesday on remembering your important Maclaurin series!
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cosx—1
2
f(x)= 1"
) for x=0

The function f; defined above, has derivatives of all orders. Let g be the function defined by
P
g(x)=1+] @)t

(a) Write the first three nonzero terms and the general term of the Taylor series for cos x about x = 0. Use this
series to write the first three nonzero terms and the general term of the Taylor series for f about x = 0.

for x#0

(b) Use the Taylor series for f about x = 0 found in part (a) to determine whether f has a relative maximum,
relative minimum, or neither at x = 0. Give a reason for your answer.

(c) Write the fifth-degree Taylor polynomial for g about x = 0.
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Let f(x) = sin(x?) + cos x. The graph of y = |7®)(x)| is \ A :
shown above. \ 120
(a) Write the first four nonzero terms of the Taylor series for
. . 80
sin x about x = 0, and write the first four nonzero terms \ [
of the Taylor series for sin(x?) about x = 0. /N 40 TN
y () VRN AR
(b) Write the first four nonzero terms of the Taylor series for V v -
cos x about x = 0. Use this series and the series for -1 o 1
sin(x2 ), found in part (a), to write the first four nonzero Graph of y = | f (5)(x)|

terms of the Taylor series for f about x = 0.
(c) Find the value of £®)(0).
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Homework
Try each problem below by yourself (preferably without notes). Then use the videos Markwalter
will post to score yourself and make corrections in a different color. Email Markwalter pictures
of your work and fill out the score reporting form by 6PM Monday 3/30.
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6. A function f has derivatives of all orders for all real numbers x. A portion of the graph of f is shown above,
along with the line tangent to the graph of f at x = 0. Selected derivatives of f at x = 0 are given in the table
above.

(a) Write the third-degree Taylor polynomial for f about x = 0.

(b) Write the first three nonzero terms of the Maclaurin series for e*. Write the second-degree Taylor
polynomial for e*f(x) about x = 0.

(c) Let h be the function defined by h(x) = I: f(z) dt. Use the Taylor polynomial found in part (a) to find an

approximation for A(1).
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A function f has derivatives of all orders at x = 0. Let P,(x) denote the nth-degree Taylor polynomial
for f about x = 0.

(a) Itisknown that f(0) = —4 and that PI(%) = —3. Show that f"(0) = 2.

(b) Itis known that /"(0) = —= and f"(0) = 5. Find Py(x).

(c) The function A has first derivative given by #'(x) = f(2x). It is known that /#(0) = 7. Find the
third-degree Taylor polynomial for 4 about x = 0.
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h(x) | K(x) | K(x) | K(x) | K9x)
11 30 42 99 18
488 448 584
A R
753 1383 3483 1125
37 5 7] 16 16

Let 4 be a function having derivatives of all orders for x > 0. Selected values of /4 and its first four
derivatives are indicated in the table above. The function 4 and these four derivatives are increasing on
the interval 1 < x < 3.

(a) Write the first-degree Taylor polynomial for /# about x = 2 and use it to approximate 4(1.9). Is this
approximation greater than or less than £(1.9) ? Explain your reasoning.

(b) Write the third-degree Taylor polynomial for 4 about x = 2 and use it to approximate 4(1.9).
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