AP Calculus BC — Unit 7 Part 2 Required Practice Name:

7.9 — Required Practice

Find the radius of convergence for each series.

#1. 23{.1‘—2]” #2. z (232” #3. Zn!.‘r”

- n=0 n=l



Find the interval of convergence for each series.

n=l n



Find the interval of convergence for each series.

#5. i(‘])ﬂgf”)n

=0



Find the interval of convergence for each series.

#6. Y
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n+l

Example: Find the intervals of convergence of f(x), f'(x), o If(x)dx fait f(x)=i{_l
m=

First, let's just find the series for the derivative and integral:

#7. f'(x) #8. [ f(x)ax



State where the power series is centered.

S(xY = 1 n
#9. ;[%j #10. ;n—s(x—Z)

Find the radius of convergence of the power series.
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Find the interval of convergence of the power series (you must check each endpoint).
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Find the interval of convergence of the power series (you must check each endpoint).

= n+ 1 n+
#15.2(_1) 1 (x—l) 1
n=0
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#16. Given the series f(x) - Z(%j

n=0

(a) Find the Power Series for f’(x) and J‘f(x) dx
(b) Find the interval of convergence for the series for f(x)

(c) Find the interval of convergence for the series for f'(x) (just need to re-check the endpoints)



7.10 — Required Practice

: . 1
#1. Find a power series centered at x = -1 to represent ]—
-X

4
#2. f(x)=——=  centeredat0
x+2



#3. [f(x)= ! centered at 1

#4. f(x)= ij:]'

centered at 0




Find the geometric power series for the function, centered at 0.

1
4—-x

4
3+x

#5. f(x): #6. f(x)=

Find the geometric power series for the function, centered at ¢, and determine the interval of convergence.

1
3—x

at ¢c=1 48 f(x)=1_13x at ¢c=0

#7. f(x)=



Find the geometric power series for the function, centered at ¢, and determine the interval of convergence.

2
#9. f(x):1 > at ¢=0

—X

Re-work the problem in #9, using the fact that the denominator is factorable to re-write using Partial Fraction Expansion,
then find the geometric power series (combining terms using properties and determine the interval of convergence.

2
#10. f(X):l_x2 at ¢=0



Use the fact that the given function is a derivative of another function, find the power series of the other function, then
integrate the result to find the power series of the original function.

1 d 1
e f(X)=W=E[E} at c=0



7.11 - Required Practice

#1. Find the n=3 Taylor
polynomial for f(x)=/x
atc=4

#2. Find the nth Maclaurin
polynomial for f(x)=e"

#3. Find the n=4 Taylor
polynomial for f(x)=Inx
atc=1



Find the nth-degree Maclaurin polynomial for the given function.

#a. f(x)=e4x, n=4

#5. f(x)=sin(x), n=5

#6. f(x)zxex, n=4



Find the nth-degree Maclaurin polynomial for the given function.

#7. f(x)=L, n=>5

x+1

Find the nth-degree Taylor polynomial centered at c for the given function.

w8, f(x)=+/x, n=3, ¢=9



Find the nth-degree Taylor Series, centered at c for the given function.

1
#10. f(X)=;, c=1

Write out the terms for a Maclaurin polynomial for the given series, and find an expression for the nth-term. Then use
this to write a Maclaurin Series for the function.

#11. f(x)=sin(x)




7.12 — Required Practice

#1. Find the power series for f(x)= cos(\f;)

#2. Find the power series for f(x)=e"arctanx



]
#3. Use a power series to approximate _[g"-*‘dx

L]



Use the binomial series to find the Maclaurin Series for the function.

#a4. f(x)=<‘/m

Use the list of basic Power Series to find the Maclaurin Series for the function.

5. f(x)= euxz]

#6. f(x) = 1n(1+x)



Use the list of basic Power Series to find the Maclaurin Series for the function.

#7. f(x)=cos(4x)

v f(x)=3+4")



7.13 — Required Practice

Examples to help us see how this works in different cases...
1] ]

n!

#1. For the series i(—l)
n=1

(a) Approximate the sum of the series by using the first 6 terms.
(b) Find the upper bound for the remainder for the approximation in part a.

(c) Find upper and lower bounds for the actual sum of the series.

- a1
] i -1) ——
#2. For the series Zﬂ:( ) @)

(a) Approximate the sum of the series with an error of less than 0.001.

(b) Which memorized Power Series matches this series form?
Use the function for the matching series to find the actual value of the given series.



#3. (a) Estimate e’ using a Maclaurin polynomial of degree 10 for e*

(b) Use the Lagrange form of the remainder (error) to find the upper bound of
the error using this partial sum.

(c) What is the actual error |f(x) - P(x)|?

#4. If £ (x)=700sin(x) andif x=0.7 is in the convergence interval for the power series of f

centered at x=0 , find an upper limit for the error when the fourth-degree Taylor polynomial
is used to approximate f(0.7)



#5. 1f (x) is a positive, decreasing function, find the error bound when a 5th degree
Taylor polynomial centered at x =4 is used to approximate f( 4.1)

(Assume the series converges for x=4.1)



#6. The Taylor series for In(x) , centeredat x=1 is i(ﬂ""ﬂ

n=1 n

Let / be the function given by the sum of the first three nonzero terms of this series.

The maximum value of |In(x)—/(x)| for 0.3<x<1.7 is:

(A)
(B)
(©)
(D)
(E)

0.030
0.039
0.145
0.153
0.529

e First, try Lagrange error.
e Next, try Alternating Series Error

e Finally, can we just compute the actual error over this x interval?
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Graphof y = | ()|

#7. Let f(x) = sin{.r:] +cos x. The graph of y = |f{5}(x:l| is shown above.

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

nonzero terms of the Taylor series for sin(xz) about x = 0.
{b) Write the first four nonzero terms of the Taylor series for cos x about x = (). Use this series and the series
for sin(xz]. found in part (a), to write the first four nonzero terms of the Taylor series for f about x = 0.
{c) Find the value of fm(ﬂ].
(d) Let Py(x) be the fourth-degree Taylor polynomial for f about x = 0. Using information from the graph of
—|¢® Do) <« L
y= |f (x}l shown above, show that P4(4] f(4)| < 3605"




Determine the degree of the Maclaurin polynomial required for the error in the approximation of the function at the
indicated value to be less than 0.001.

#8. f(x) = sin(x), approximate f(0.3)

#9. f(x) =e", approximate f(0.6)



4
#10. If ‘f( ) (x)‘ <4 , find the Lagrange error bound if a third degree Taylor polynomial centered at x = 1 is used to

approximate f(z) (Assume the series converges for x = 2.)

3
X

#11. Find an upper limit for the error when the Taylor polynomial T (x) = X —— is used to approximate

3!
f(x)=sin(x) at x=0.5.



Unit 7 Part 2 Test Review

Find the Maclaurin series for the given function (use the basic Power Series list):

1
D g(x)zF

2) g(x):sin(Z—x3)

3) g(x)=

3+x7



Write the first 3 non-zero terms of a power expansion for the given function (use the basic Power Series list):

4) f(x)= cos(3x5)

5) f(x)=sin(4x-3)

Find the specified Maclaurin or Taylor polynomial (for these you must use the Taylor procedure):

6) Find the 5™ degree Maclaurin polynomial for the function f (x ) =sin (3x)



Find the specified Maclaurin or Taylor polynomial (for these you must use the Taylor procedure):

7) Find the 5™ degree Taylor polynomial centered at ¢ = 2 for the function f (X ) =In (x )

8) Find the 4™ degree Maclaurin polynomial for the function (X ) = xe*



Find the specified Maclaurin or Taylor polynomial (for these you must use the Taylor procedure):

9) Find the 4™ degree Taylor polynomial centered at ¢ = 9 for the function f (X) = \/;

10) Find the 5™ degree Maclaurin polynomial for the function f° (X ) =e™



For #11-13. use the basic Power Series list to write out terms:

11) Determine the degree of the Maclaurin polynomial centered at 0 required to approximate f° (0.4) for the

function f (x) = sin (x) for the error to be less than 0.0002.

12) Determine the degree of the Maclaurin polynomial centered at 1 required to approximate f (1 .4) for the
function f° (x) =In (x) for the error to be less than 0.0002.

13) Determine the degree of the Maclaurin polynomial centered at 0 required to approximate f° (0.7) for the

function f (x) =¢" for the error to be less than 0.0004.



14) Find the interval of convergence of the series Z
n=1

(2n)!



15) Find the interval of convergence of the series i (—l)n+1 —(x _ 4)”
n=1 n9"




n+l
= n+l | X — 1

16) Find the interval of convergence of the series Z (—1) 1 %
n=1 n+




0 2n

17) If f(x):ZzzH

n=1

find the series expression for (a) f'(x) (b) I f(x)dx

18) If ‘ f ®) (X )‘ <4, find the Lagrange error upper bound if a third-degree Taylor polynomial centered

at x = 7 is used to approximate f (7-3)- (Assume the series converges at x = 7.3.)

191f f © (X ) =40sin (X ) , find the Lagrange error upper bound if a fifth-degree Taylor polynomial

centered at x = 3 is used to approximate f (3- 1)- (Assume the series converges at x = 3.1.)



X

20) Find the Lagrange error upper bound if a fourth-degree Taylor polynomial approximating (x ) =e

centered at x = 3 is used to approximate f (3- 1)- (Assume the series converges at x = 3.1.)



