Name: Date; Period:

BC Calculus Unit 10.5b-10.10 Infinite Series Test Review WS #1

Calculators Allowed:

k
is approximated by S, == Z(“‘“l)"’“ what is the least

=L

2nd - 17

. v e . e P Y /% i}
1. Ifthe infinite series § == ;( 1) =1

value of k for which the alternating series error bound guarantees that |$ — Sp| < 10~3?

(A) 6 @) 7 (© 8 D) 9

o

2. Ifthe series Z(m 1yt ﬁ is approximated by the partial sum with 15 terms, what is the alternating

=l
series error bound?

A = (B) 1—16 © Eii ® =

3. LetP(x) = 3 - 2x% + 5x* be the fourth-degree Taylor Polynomial for the function f about x = 0. What is
the value of f*(0)?

4. The function f has derivatives of all orders for all real numbers with f(2) = —2, f'(2) = 4, f"(2) = 8, and
['"(2) = 14. Using the third-degree Taylor Polynomial for f about x == 2, what is the approximation of

£(2.2)7




5. Let f be a function that has derivatives of all orders for all real numbers and let P,(x) be the fourth-degree
Taylor Polynomial for f about x = 0. ] o (x)l < ;}-1-, for 1 < n < 6 and all values of x. Of the following,
which is the smallest value of k& for which the Lagrange error bound guarantees that |f(1) — P, (1)| < k?

@ 3 ® () © () o ()

3
6. The third Maclaurin polynomial for sin x is given by f(x) = x — ’;—! . If this polynomial is used to

approximate sin(0.3), what is the Lagrange error bound?

(_1)n+1(x _ 1)n+1
n+1 '

7. Find the interval of convergence for the power series Z
n=0

o
. . —1)"x" | . .
8. If the radius of convergence of the power series z _(S)T is 5, what is the interval of convergence?

n=1




]

) 2 4 6
9. Which of the following is an expression for a function f that has the Maclaurin Series 1 + 7;—[ + Z—I + );—I + et
w2m ' '

@n)!

(A) cosx (B) e* —sinx ©) %(ex+e'x) D) e**

10. Find the Maclaurin Series for the function f(x) = 2sinx® . Write the first four non-zero terms.

11. Itis knoWn the Maclaurin series for the function 1—1; is defined by Z(— 1)™x™ Use this fact to find the first
n=0

four nonzero terms and the general term for the power series expansion for

2

X
1+x2°

12. LetT(x) =7 —3(x—3) 4+ 5(x —3)% — 2(x — 3)% + 6(x — 3)* be the fourth-degree Taylor Polynomial for
the function f about x = 3. Find the third-degree Taylor Polynomial for the derivative f’ about x = 3 and
use it to approximate f'(3.3).

(Lo







Name: Date: Period:

BC Calculus Unit 10.5b-10.10 Infinite Series Test Review WS #2

Calculators Allowed:

1. Let f be the function defined by f(x) = 3x cosx . What is the coefficient of x5 in the Taylor Series for f
about x = (?

AL
2. Determine the number of terms required to approximate the sum of the series Z ( — with an error less
than 0.0001. =t

(A) 7 (B) 8 © 9 (D) 10

3. Find the third-degree Taylor Polynomial for the function f(x) = +/x about x = 2,

2
4, What is the coefficient of x? in the Maclaurin series for the function i ?
Ly




5. The function f has derivatives of all orders for all real numbers and £ (x) < % If a third-degree Taylor

Polynomial for f about x = 0 is used to approximate f on [0,1]. What is the Lagrange error bound for the
maximum etror on interval [0,1] in the approximation of f(1)?

.
C

@ 3 ®) 3 © 5 ®)

Lod
6. What is the alternating series error bound, if the seriesZ(—l)””

is approximated by the partial sum

with 15 terms? ~ S5n+2
1 1 L )
) = (6 — ) _
7. ma|fOw| =36 max |f© )| =81 max|F0 00| = 113

Let P(x) be the fifth-degree Taylor Polynomial for a function f about x = 0. Information about the maximum
of the absolute value of selected derivatives of f over the interval 0 < x < 2 is given in the table above. What
is the smallest value of k for which the Lagrange error bound guarantees that | £(0.2) — P(0.2)] < k?




hd (1)1 (x — 3)"

8. Find the interval of convergence of the power series —

n=1

9. What is the coefficient of (x — 2)* in the Taylor Polynomial for f(x) = e** aboutx = 2 ?

10. A series expansion for function f(x) = e3* is given by

2 3 2 3
(A) 1+3x+ 2+ 2 4 o (B) 1+43x+ 2 +2—+ ..

9x2  ox3 3x2  3x%
©) 1-3x+———Z—+. (D) 1-3x+=- -+




11. Let f be the function with initial condition f(0) = 0 and derivative f'(x) = e3*, Write the first four nonzero

terms and the general term of the Maclaurin series for f.

had (~1)n+ign
12. Find the radius of convergence for the power series z —

n=1

Answers to End of Unit 10 Corrective Assignment

L 3 2. D 5. FE) =V + 2 -2~ 2 -2+ (- 2)?
4, 4 5. D 6. D ' 7. 7.2% 1077
8, 0<x<6 g 32

3

10.

L fG) =x+>x2 +2x3 42 4ot

3nxn+1

(n+1)nl

12. 6




Name: Date: Period: @
BC Calculus Unit 10.5b-10.10 Infinite Series Test Review WS #3

Calculators Allowed:

10.5b Alternating Series Error Bound

is approximated by the partial sum with 50 terms, what is the alternating series

L. 1f the series ) (~1)"
¢ series nﬁi( 1) T

error bound?

, . (D2
2. Approximate an interval for the sum of the convergent alternating series Z ( ng

Series Error Bound the first 6 ferms. =1

using the Alternating

converges to §. Based on the alternating series error bound, what is the least number of

o (““1 n+i
3. The series Z
n=1 Jﬁ

terms to guarantee a partial sum that is within 0.02 of $?




fe

4, Ifthe series Z («wl)’”’l% is approximated by ), = Z(wi)"“ g , what is the least value of k for which the
n=l n=1
alternating series error bound guarantees that |§ — S| < 0.001?

(A) 999 (B) 1000 (€) 4999 (D) 5000

[£e]
. . . (173
5. Determine the least number of terms necessary to approximate the sum of the series Z 1)

n=1

with an error

Ll;TE

less than 1073,

10.10a Finding Taylor Polynomial Approximations of Functions

6) Find the third-degree Taylor Polynomial for f(x) = e?** about x = 1.

7) Letf be the function with third derivative f'/(x) = 12x™3 . What is the coefficient of (x — 1)* in the fourth-
degree Taylor polynomial of f about x == 1?2




8) The function f has derivatives of all orders for all real numbers with f(4) =1, f'(4) = 3, f"(4) = 5, and
f"'(4) = 12. Using a third-degree Taylor Polynomial for f about x = 4, what is the approximation of f(4.1)?

x& xz

9) The third-degree Taylor Polynomial for a function f about x = 0 is TR

ftil‘((});? .

+ g + 4, What is the value of

10 ,
) Which of the following polynomial approximations is the best for sin 2x near x = 0?

@) 2x - 823 ® 2-%x? © 2x-%x® @ 2-ix

10.10b Lagrange Error Bound

2 4
11) The fowrth-degree Maclaurin polynomial for cos x is given by 1 — % + im; . Use the Lagrange error bound to
estimate the error in using this polynomial to approximate cos%ﬂj .




12) The function f has derivatives of all orders for all real numbers and £ (x) == "%, If the third-degree Taylor
Polynomial for f about x == 0 is used to approximate f on [0,1], what is the Lagrange error bound for the
maximum error on [0,1]?

13) Assume a third-degree Taylor Polynomial about x == 2 is used for the approximation f and t @ (x)l < 12 for
all x 2 1. Which of the following represents the Lagrange error bound in the approximation of f(2.5)?

@) 3 ® 5 © = O -

14) Determine the degree of the Taylor Polynomial about x = 0 for f(x) = e* required for the error in the
approximation of f(0.8) to be less than 0.005.




15)

X f(x) f'(x) f!'(x) f"(x) ARIE)
112 164 214 312 345

Let f be a function having derivatives of all orders for x > 0. Selected values for the first four derivatives of f
are given for x = 2. Use the Lagrange error bound to show that the third-degree Taylor Polynomial for f about
x == 2 approximates f(1.9) with an error less than 0.002.

10.8a Radius and Interval of Convergence of Power Series

| Find the interval of convergence for each power series.

o N
16) Z (=1)"(x +4)" 17) i (~1)"n! (x — 4)*
n ; 3n
A ne=()
. : o ()
18) What is the radius of convergence of the power series Z E—;—‘;)m?

sl




@ @

19) What is the interval of convergence for the power series Z T (=kx)*"*, where k is a positive integer?

=l
fred
20) If the power series Z (X ~ 4)" converges at x = 7 and diverges at x == 8, which of the following must be
true? n=g

{. The series converges at x == 1.
II. The series converges at x = 2.

1L The series diverges at x = 0.

(A) Tonly (B Wonly (C) Tand Il only (D) Hand I only

10.9 Finding Taylor or Maclaurin Series for a Function

- , , ) \ , ax®
21) What is the coefficient of x® in the Taylor Series about x == 0 for the function f(x) = Em;w?

22) Write the first four non-zero terms for the Taylor Seties for the function f(x) = 2x cos x about x = (7




hatis t s 1Ly B _E L o
23)  'What is the sum of the series 1 2!% - + o i ZSTR
(A) In3 (B) &? (C) sin3 (D) cos3

24) Write the first four non-zero terms in the Maclaurin Series for the function f(x) = x sin 2x.

25) Which of the following is the Maclaurin Series for the function f defined by £(x) = 1+ x? + cosx ?

¥4 % e 2. 3
A 2+% + 4 (B) 2~i~»»———+ + ©) lha+a?=4e D) 24x+- 45+

10.8b Representing Functions as a Power Series

26) What is the coefficient of x5 in the Taylor series for the function £ (x) = e* sinx about x = 0?




n

2]
27) 1f the function f is defined by £(x) mz ~ then f/(x) = ? Write the first four nonzero terms and the
n=0
general term of the Taylor series about x = 0.

28) et f be the function defined by f{x) = ¢3*. Find the Maclaurin series for the derivative f'. Whrite the first
four nonzero terms and the general term.

29) Find the third-degree Taylor Polynomial for f(x) = sin x cos x about x = 0.

30) If f'(x) = ;%; and f(0) = 0, write the first four nonzero terms and the general term of the Maclaurin series

for f(x).
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*Taylor and Maclaurin series ave special casés of power
series
ipower series centered At ¢, precisely otie of the
ng i troe:
The seriesrconverges only at ¢ (ALL power series
e at least at thelr center) (Radius of
sties cotiverges for all x (function and infinite
...... v exact same values everywhere) -
" Radhw = oo ,
hig series converges within & cerfain Radins of
tgencs such that series converges for Jx = ¢f < R

 >he interval of Convergence(1.0,C.) s

{(e~R,e+R)}
*Ba sure to TERST convergenoe of endpoints
*Typically, you want to use the RATIO TEST to

4 s of Convergence

" s T (2 2)' - I0C: Al Reals

TOC: All Redls

x2 X g
&= 1+ x+ gt 2 10C: All Reals
- 28 u
3 5 7 PO LY ! A 2T
X X (=1 e
fan™ gm X e e e S o —(——~—2——-----

I0C:~1gx 21
35 7 (n-1) $xs

 Geomeftric |

- 10C: =l <]

lng= [ de= ey -

s below based ot

Sl (¢ o P
1=p
1 1

il P L N O | LP N

11

1oc: D <x<?

o [Lirm ey O 0 v (

LaGrange Exror Bound *This is similar to the Alternating Series Remainder. However, this method offers a way to determine the
maximum error (temainder) when we do a Taylor polynomial approximation using a certain number of terms for a specific

function.

f(n+1) (Z) m f(n+l) (Z)

0@, | el
(n+D! (n+1)!

the (n +1)* (first unused) derivative at “z

R,(x)=

- C))H-l

(x—c)™| * The remainder for an ™ degree polynomial is found by taking

*We are not expected to find the exact value of z. (If we could, then an

approximation would not be necessary) *We want to maximize the (n+1)" derivative on the interval from [x , ¢] in order to find

a safe upper bound for the I F(2)

*The maximum error bound is the worst case scenario for the interval in which our

actual approximation can live. **College Board will provide strictly increasing and decreasing functions. (So we only have to
choose between f( c) and f(x) (the endpoints). This will allow us to determine the max value much more accurately.

Alternating Series Remainder:

Suppose an alternating series converges by AST

.| Guch that lima, =0 and a, is decreasing) , then-

n—>
anlzlS"Snlslanﬂl ,
*This means that the maximum error for the n™ term

partial Sum S, Is no greater than the absolute value of the
first unused term a,,,




