Problem Set #3
Series and Sequences

Name:

1. Which of the following series is absolutely convergent?
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2. The power series 2— converges for which values of x?

k=1

(A)x=0

(B) —1<x<1
(C) -1=sx<1
D) -1=sx=1

(E) x is any real number.

3. Which of the following series is the power series expansion for
f(x) = x(cosx —1)?

XS
TN o e T S L
(A) x > +24
(B) —xX*+x°—x"+
x> x5 ot
CY =
@ 2 24 720
x> it
D) ——4————4-.-
®) 2 24 720
RE it
E 1———+——---
(E) %

k
4. What are all values of a for which the series Z( a) converges?

(A)a<4

(B) 4<a<14

(C) a<9
(D)a<9ora>9
(E) a<4ora>14

k=0

5. The Maclaurin series for f(x)= _: = is 2( 1)*x**. Whatis the

Maclaurin series for g(x)=tan™" x?
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6. The Maclaurin series z(—Q)"

k=0
below?
(A) cos(3x?)

(B) sin(3x?)
(C) cos(9x*)
(D) tan™"(3x)
(B) e

4k

(2K)!

represents which function

7. Ifthe ﬁrsst five ;erms of the Taylor expansion for f(x) about x = 0 are
3-7x +Ex2 +ZX3 —6x*, then £"(0) =

8. Which of the following series diverge?
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(A) I only

(B) 1 only

(C) I and II only
(D) I and III only
(E) I 11, and III
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Problem Set #3 Name:
Series and Sequences

You may use a calculator on the following questions

9. The sixth degree term of the Taylor series expansion for 10. Let represent the Taylor Polynomial of a degree n
FR e b L0 RS bocMciant about x =0 for . If To(2) is used to approximate
T the value of f(2) = e?, then which of the following

48
e expressions is NOT less than —?
8 (A) f(2)-Te(2)
© 720 (B) Te(2)-f(2)
) ~ (C) f(2)-Ts(2)
33 (D) Ts(2)-f(2)
®) ~Z608 (E) f(2)-Ts(2)

FREE-RESPONSE QUESTION

You may use a calculator for this question.

Let f(x) be a function that is differentiable for all x. The Taylor

: T - , (k+1)x°*
expansion for f(x) about x =0 is given by T(x) = 2(—1) S o The
i k=0 3
4 x4
first four nonzero terms of T(x) are given by T,(x)=1-2x +—2'—— 3

a. Show that T(x) converges for all x.

b. Let W(x) be the Taylor expansion for x*f'(x) about x = 0. Find the
general term for W(x) and find W,(x).

c. f1(0.5)=T,(0.5) and f(1) = T,(1). Find the values of T,(0.5) and-T‘,(l).
Which value is smaller, [f(0.5)— T,(0.5)| or |[f(1)-T,(1)|? Givea
reason for your answer.
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Problem Set #3 Name:
Series and Sequences

Answer Sheet

1. E 2. C 3.D 4. E 5. B
6. A 7. C 8. D 9. A 10.C
a. | Using the Ratio Test for absolute convergence, 1: correct use of Ratio
(k +2)x>**" 3 Test for Absolute
lim Lﬂlk =1 " | Convergence
kew| (K +1)X 1: answer
k!
. |(k+2)x*** Elos]
1 . 1
s (k+D!  k+DCF|
3

lkig} i:f kx+1 <1=1-0<1 which is true for all x.

Therefore T(x) converges for all real numbers.
b. 6-3x° 9-4x° 1: expanded f'(x)

i =-9" 2 — e
AL s 2! 3! 4 1: general term of f'(x)
it 1 1t fW
2( gkt QG 3k(k+1)x™ 1)x T rabiie 1: general term of W(x)
1: W, (x)
W(x) = x*f'(x) =
3k+1

z( P 3k(k+1)x and W, (x)=-6x*+9x" —6x".

c. | Using direct substitution or a graphing calculator 1: both answers correct

evaluation, T,(0.5)=0.772 and T,(1) = —-0.167.

¢Because T(x) is an alternating series, each difference above is
smaller than the fifth term of the expansion. Therefore [f(0.5) —
T4(0.5)| is smaller. Alternatively, |f(0.5) — T4(0.5)| is smaller
because 0.5 is closer than 1 to the center x =0 of the interval of
convergence. Therefore the series converges to f(x) more quickly.

1 point answer
1 point reason
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