1. Find the first 4
terms of the series
2. Write the rule
for the series
3. Find the interval
of convergence
4. Take the
derivative of the
series
5. Take the anti-
derivative of the
series

6) f(x)= xe*
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1. Find the first 4
terms of the series
2. Write the rule
for the series
3. Find the interval
of convergence
4. Take the
derivative of the
series
5. Take the anti-
derivative of the
series

8) f(x)=In(1—x")
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G,) Take 3 decivativs

Find the 3rd order Taylor Polynomial centered @

18) f(x)=—

N 3
0l =168 4, () E(x'—l)
o 1 2!, 34,
) 3
z L(x-D) * -Bl-(k"l)z ‘:;(rl)

19) f(x)=sinx at x:%

£ f%\: 2/,
(£)= ™2
iy
g)= -t
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2015 BC6

1.

The Maclaurin series for a function [is given by

%) -1 =l
Z-[‘—3Lx" =x- %_\‘3 +3x0 =t (—3}—_1*“ ---and converges to f{x) for
—

n

|.t| < R, where R is the radius of convergence of the Maclaurin series.

a) Use the Ratio Test to find R

b) Write the first four non-zero terms of the Maclaurin series for /", the

derivative of . Express f* as a rational function for |r| <R.

¢) Write the first four nonzero terms of the Maclaurin series for ¢*. Use the
Maclaurin series for e* to write the third-degree polynomial for g(x) =
e¢*f(x) about x = 0.
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CALCULUS: 6raphical, Numerical, Algebraic by Finney, Demana, Watts and Kennedy

Chapter 9: Review of Series

Let £b a function that has derivatives of all orders for all real numbers, Assume

f0) =4, f(0)=5, f"(0)=-8, and f"(0) =6.

a. Write the third order Taylor Polynomial for fat x = 0 and use it to
approximate {{.2).

b. Write the second order Taylor polynomial for /', atx =10

c. Write the fourth order Taylor polynomial for J:: S)de, atx =0,

d. Determine if the linearization of f is an underestimate or overestimate near 0,
p. 52757
a. Write the first three nonzero terms and the general term of the Taylor Series

generated by f(x)= Ssin[ %} atx=0.

C. What is the minimum number of terms of the series in part a needed to
approximate f{x) on the interval (-2, 2) with an error not exceeding .1 in magnitude.
Explain your answer.
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p. 492 #24

) 1 e

The Maclaurin Series for f{x) is f'(.\'}: |+ _’_}—T!+ %4 %—b- --(n'i 1)! ’

a.  Findf(0) and /*(0).

b. Let g(x) = xf{x). Write the Maclaurin Series for g(x), showing the first three
non-zero terms and the general term.

g Write g(x) in terms of a familiar function without using series.
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p. 500 #13

Find a formula for the truncation error if we use F,(x)to approximate on

(-.5,.5).

+2x

p. 500 20

a If cos(x) is replaced by 1- % and |x]<.5, what estimate can be made of the

error?

2

X
b. Does I-? tend to be to large or to small.

p. 500 #22

The approximation Vi+x=1+ —2~ is used when x is small. Estimate the error when

| <.1
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p. 527 #60
Let f(x)=

al x=13.
A

a. Write the first 4 terms and the general term of the Taylor Series generated by
fixyat x=3,

b. Use the result in part (a) to find the fourth order polynomial and the general
term of the series generated by In |_r— Zl atx =3,

C. Use the series in part (b) to compute a number that differs from In(1.5) by less
than 0.05. Justify your answer.

‘(_x—l}"

83.  The Taylor Series for Inx, centered at x = 1, is Z(_l) . Let fbe
=l

n
the function given by the sum of the first three nonzero terms of this series. The
maximum value of |ln.r.'—f(_r) L for 3<x<1.7is

(A)  .030 (B) .039 (C) .145 (D) .153  (E) .529
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Let f(x)= sir(.\‘:)-o- COSX.

a. Write the first four nonzero terms of the Taylor series for sinx about x = 0, and
write the first four nonzero terms of the Taylor series for sin(x”) about x = 0.

b. Write the first four nonzero terms of the Taylor series for cosx about x = 0. Use
this series and the series for sin(x?), found in part a, to write the first four nonzero
terms of the Taylor series for f{x) about x = 0,

¢. Find the value of £(0).

d. Let _f(.r):sir(x:)-l-cmr. The graph of ¥ =|,fi5](.r}| is shown.

! 120 f
L
40— N
-X
-1 0 1

Graph of y = | /()|

Let P4(x) be the fourth degree Taylor polynomial for fabout x = 0. Using
information from the graph of y = |_f"'5"(.-\‘)|. shown above, show that

P} )
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Let [be the function given by f(x)= 5i[‘l(5.\‘+ % }. and let P(x) be the third-degree

Taylor polynomial for f about x = 0.

a)

b)

<)

d)

Find P(x).

Find the coefTicient of x** in the Taylor series about x = 0,

Use the Lagrange error bound to show that ’f(L )— P(L 14: 13 »
10 10 100

Let G be the function given G(x) = 2 J(H)di. Write the third-degree Taylor
o

polynomial for G about x = 0.
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