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The first 8 questions are multiple choice, each worth 8 points. Choose the
most correct answer to each question and mark the corresponding box in the
grid below. Mark only one box per question. No partial credit.
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Multiple choice questions:

1) Which of the following is correct for any convergent series ZZOZI an with
positive terms?

o0
a (Z Vay) converges
=1
o0

(b) Z (an)”" converges.

n=1

(c) Z 2"a,, converges.
n=1

8

8

) Z 27"a,, converges.

n=1
[e%S)

e) Z x"a, converges for all x.

n=1

2) Which of the following is correct concerning the Taylor series of ﬁ at
a=37
(a) It converges for all x.
(b)The radius of convergence is 1.
(¢)The radius of convergence is 3.
(d)The function is not differentiable at 2 = 1 so the Taylor series does not exist
ata=3.
(e) The radius of convergence is 2.

3)If a,, is a sequence of positive numbers such that L = lim,_ o (an+1/an)
and M = lim,, o (a,)*/™ both exist and are nonzero then:

(a) L = M since they are both the inverse of the radius of convergence of the
power series Y | ap,z"

(b)L =M~ since they are both equal to the radius of convergence of the power
series > 7 | ap

¢)L > M since we don’t know if the power series S °- . a, 2™ converges or not.
p n=1 g
(d) L/M is the radius of convergence of the power series Y.~ | apa™

(e)M/L is the radius of convergence of the power series > >~ | a,z"

4) If f(x) is a positive decreasing continuous function defined for all > 3,
which of the following is FALSE?

@ 1) < / f(2)de



< /:O f(x)dx

> [e§]
o)If Z f(n) converges then so does / f(z)dx
n=>5 3
oo o0
(d) If Z f(n) converges then so does / f(z)dx
n=6 3

(e)If /600 f(z)dz converges so does i f(n)

5) Which of the following follows from the remainder formula in a Taylor
series?

4 8  16e*
(a) The equation e? = 3 + — o + = i + 47 has a solution for 1 < z < 2
4 8  16e*
(b) The equation e* = 3 + + il + ; has a solution for 0 < z < 2
4 8  16e*
(c)The equation e* = 3 + + 3l + 46 has a solution for z > 2
4 8

(d) The equation e? = 3 —|— —|— ' —|— — has a solution for 0 < z < 2

3!

8

4
(e)The equation e? = 3 + + 30 + — has a solution for z > 2

6) The radius of convergence for the Maclaurin series of (1 — ) is

(e) Feeling lucky, punk?



7) Which of the following is true for a sequence {a;} with a;1; < a; for all

i?
2n
(a)The even partial sums Z(—l)lai are increasing.
i=1
2nt
(b)The odd partial sums Z (—1)"a; are increasing.
i=1

oo
(¢) The series Z(—l)iai converges provided the a; are decreasing.
i=1

oo
(d) The series Z(fl)iai converges provided the a; are increasing.
i=1

(e) The limit of the sequence does not exist because its partial sums are getting
bigger and bigger.

8) If the radius of convergence for the Maclaurin series of f(z) is 2 we can
conclude:

(a) lim ™ (0) =o.
(b) lim f(2) =0

(¢) lim n!f™(0) =0

(d)n”ljl(?ére is an n for which f(™(0) < n!
(e) There is an n for which f(™(2) = f(0).



The next four questions are mot multiple choice. Show your reasoning and
give your answers in the space provided.

(20 points) 1. Evaluate the following indefinite integral as a power series and
give the radius of convergence:
/ z2e™



(20 points)2. Find the 20th. derivative of f(z) = e* ~2% at z = 1, (i.e. find
FE0()).



(24 points)3. Use the remainder form of a Taylor series to find out how large
should n be to ensure that the errror in approximating e®® by n terms in its
MacLaurin series is less than 1074?



(22 points) 4. Find the Taylor series for /3 — z about 2 = 2. Give the
interval of convergence not worrying about end points.



