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% CHAPTERS

MULTIPLE-CHOICE QUESTIONS

A calculator may not be used for the following questions.
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1. Which of the following series is absolutely convergent? S i
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2. The power series Mxﬂ converges for which values of x?
k=1
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. (B) -1=x<1

(D) x is any real number.

3. Which of the following series is the power series expansion for
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» What are all values of a for which the series M,.h 2 w converges?
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(A)a<4
(B)4<a<14
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The Maclaurin series ME. :5 =
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The Maclaurin series M,.TS_N mmﬂ represents whi
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If the first five terms of the Taylor expansion for f(x) about x =

INFINITE SERIES 3+

5 is 3 (<1)*x**. What is the
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8. Which of the following series diverge?
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13, If f(x) =sin ﬁx v thié first three ﬁmzﬁm of the .Hmu.._Ow series expansion
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A calculator may be used for the following questions. about x =0 for f' T& are ‘ J 5. i X b.,‘ L e
. e §09)= X2~ X
e (A) 2x - x° +mx J |. + — -
9. The sixth degree term of the Taylor series expansion for f(x)=e ? - 5 T .Mv... m /
=0 has coefficient ( M\Mx +ak t J
¥ (5)= 12 S 4 Jox
ﬁ \_l ’ b (€) 2x—x° 4 x? XM = i
(B) -— x 12 .V/i 3 /.wA
& o -4 + Qx ,
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ﬂmc 14. Which of the following series is conditionally convergent?
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10. Let T,(x) represent the Taylor Polynomial of degree n about x =0
for fix)=e>. If T,(2) isused to muvﬂo&q_m”ﬂ.ﬁwﬁkmpcm of
f(2) = e, then which of the following expressions is NOT less than
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15. The radius of convergence of the power series M X

k-4
(A) 0

is

*11. For function fix), f(0)=3, f'(0) =2, f"(0)=5, and f"'(0) = 4. Using
the Taylor series expansion for flx) about x = 0, the second n_mmmmm

estimate for f'(0.1) is 3
(A) 2500 Pa= 3+ax 4+ 8x> _ 4X FREE-RESPONSE QUESTION |
: a il at ' |
(C) 3.120 : A calculator may be used for this question. ,
(D) 3.225 ? LT 5 x+ 2x 2= m
A calculator may not be used for the following questions. ‘U 1 A . ﬂd Let f(x) be a function that is differentiable for all x. The .”.Mw_ﬂ. N |
I expansion for f(x} about x = 0 is given by T(x) = 3 (~1)* *. The |
2 : " k=0 :
12. The Maclaurin series W.A .mv T represents which expression 35 ax’ _

first four nonzero terms of T(x) are given by T,(x)=1-2x* + 2

21 317

(a) Show that T(x) non<9,@mm for all x.
(b) Let Wix) be the Taylor expansion for x*f'(x} about x = 0. 1:.& the !
general term for W(x) and find W, (x).

(€) £(0.5) = T,(0.5) and f(1) = T,(1). Find the values of T,(0.5)andT,{1).
(d) Which value is smaller, |f(0.5)-T,(0.5) or |f(1)-T,(1)]? Give a
reason for your answer.
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FREE-RESPONSE- QUESTION

INFINITE SERIES 3+ 231

Solution - .

Possible points

(a}

Using the Ratio Test for absolute convergence,
(k +2)x36
. (k+1)!
Im———__ | <1=
ko= (k+1)x% '
k!
(k +2)x 33 k!

l' .
R TR RS T

. k+2 X
lim .

kol k+1 k+1
Therefore T(x) converges for all real numbers.

|<1:>

<1=1.0<1 which is true for all x.

1: correct use of Ratio
Test for Absolute
Convergence

1: answer

{b)

6-3x° 9.4x°

flix)=-3-2x* + — e =
21 3!

w 3k-1
Z(ﬁﬂ“ M . Therefore Wi{x)= x%f'(x) =
=1

k!

0 3k+1
D -DF ﬂjﬁ%&_— and W,(x) = -6x* +9x7 —6x"°,
k=t :

1: expanded f'(x)

1: general term of f'(x)
1: general term of W{x)
1: W, (x)

(c)

Using direct substitution or a graphing calculator
evaluation, T,{0.5) = 0.772 and T,(1) = -0.167.

1: both answers correct

(@

Because T(x) is an alternating series, each difference

above is smaller than the fifth term of the expansion,
12 12 12

5:, , and 205 5T 50005 < 0.20833).

4! 4!
Therefore, |F(0.5)-T,(0.5)| is smaller. Alternatively,
|£(0.5) - T,(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: answer
1: reason

2,3)

(a), (b) (Calculus for AP 1st ed. pages 595-601; EU 4.2; LO 4.2; EK 4.2C2,4.2B5; MPAC

{c}, (d) (Calculus for AP 1st ed. pages 584-591; EU 4.2; 1.O 4.2A,4.2B; EK 4.2A2 4.2B4;
MPAC 2,3}
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