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This print-out should have 15 questions.
Multiple-choice questions may continue on
the next column or page — find all choices
before answering.

001 10.0 points

Determine whether the series
o0 (_1>n+8
>

n=1

is absolutely convergent, conditionally con-
vergent, or divergent.

1. conditionally convergent correct
2. divergent

3. absolutely convergent

Explanation:
By the Alternating Series test, the series

i (_1)n+8
4
n=1 \/ﬁ
converges. On the other hand, by the p-series

< 1, the series

NS

test with p =

=1

is divergent. Consequently, the series is

conditionally convergent ‘

002 10.0 points

Which one of the following properties does
the series

o0

()" 5
=1

2n?+5

n

have?

1. conditionally convergent correct
2. divergent

3. absolutely convergent

Explanation:
The given series is an alternating series

> (=)

n=1
where f is the function defined on (0, co) by
fz) = %fﬁ > 0.
Now by the Quotient Rule,
2z + 5 — 4a?
(222 +5)2
5 — 222

T (222 +5)2 <0

fl(x) =

5
for all large z ( for 2% > o in fact |; in par-

ticular, f is decreasing for all large x, so

f(n) > f(n+1)

for all large n. In addition, f(x) — 0 as
n — oo. The Alternating series test thus

o0
applies and says that the series Z (=1)"f(n)

n=1
converges, so the given series converges.

On the other hand,

fz) > -

% )

But then by the Comparison test and the p-
oo

x> 1.

series test, the series Z f(n) diverges, so

n=1
the given series is not absolutely convergent.

Consequently, the given series is

conditionally convergent

003 10.0 points
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Which one of the following properties does

the series
3n+1

n=1

have?

1. conditionally convergent correct
2. absolutely convergent

3. divergent

Explanation:
This series is not absolutely convergent as

shown:
i (=1)"
3n+1

N
Il
—_

S
Il
—_

(]
wA
S
+ |2
’_‘_

K
(O8]
3=
+ =
—_

3
I
—

M2

3n+1

3
I
—

where p < 1, this series is divergent.
However,
(=1)"

3n+1

WE

1

S
Il

is convergent, thus the series as a whole is
conditionally convergent.

004 10.0 points

Determine whether the series

o0

m—1 3
2 V" e

m=1

is absolutely convergent, conditionally con-
vergent, or divergent.

1. conditionally convergent correct

2. absolutely convergent

3. divergent

Explanation:
The given series has the form of an alter-

nating series
3
1+m2

o0
m=1

To check for absolute convergence we apply
the Limit Comparison Test with

3 1
= — b, = —.
Qm /71 + m27 m m
For then

lim dm _ lim 37m:3>0.

m—00 by, m—00 /1 4+ m?2

Thus the series Z an, converges if and only

>
m=1 m
converges. But, by the p-series test with

p = 1, this last series diverges; in particular,
the given series does not converge absolutely.

if the series

To check if the given series converges con-
ditionally, consider first the function

3
Vit a2
Then, by the Chain Rule,

/ B 3x
f(af)——m<0

flz) =

for all x > 0, while

lim f(z) = 0.

But a,, = f(m). Consequently,

Am+1 < Gy, lim a, = 0.
m — OO
By the Alternating series test, therefore, the

series
[ee]

(_1)m—1am
=1

m
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converges, and so the given series is

conditionally convergent

005 10.0 points

Determine whether the series
> n
(="
TLZ::Q In(n)

is conditionally convergent, absolutely con-
vergent, or divergent.

1. series is absolutely convergent
2. series is conditionally convergent

3. series is divergent correct

Explanation:
By the Divergence Test, a series

oo
> (—1)ay
n=N
will be divergent for each fixed choice of N if

lim a 0
n — oo n #
since it is only the behaviour of a,, asn — oo

that’s important. Now, for the given series,
N =2 and

o = "
" In(n)’
But by L’Hospital’s Rule,
1
lim _r lim = o0

T — 00 ln(x) T — 00 1/—1' o

Consequently, by the Divergence Test, the
given series is

[dvergent .

006 10.0 points

Which one of the following properties does
the series
-1
n=1 5"

have?

1. divergent correct
2. conditionally convergent

3. absolutely convergent

Explanation:
With (g
/”L p—
n = TEa1
we see that
ant1| (TL+ 1)8n+1 571—1
an | 5n ngn
_on+ 1 §
oon 5)°
Thus
l- aTL+1 8
im = -,
n— 0o an 5

so by the Ratio Test the given series is

divergent

007 10.0 points

Determine whether the series
ZOO (—4)"

|

= (2n)!

is absolutely convergent, conditionally con-
vergent, or divergent.

1. conditionally convergent
2. absolutely convergent correct

3. divergent

Explanation:
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We use the Ratio Test with

Ly
" (2n)! -
For then
ant1| ‘(—4)"+1 (2n)!
an (2n 4+ 2)! (—4)»

_ —4
B ‘(Qn-l- (2n+2)1

_ (=" (2n)!
N ) (2n +2)! (—4)»

Thus
. An+1
lim
n— 00 an,
4
= lim =0< 1.

n—oo (2n+1)(2n + 2)
Consequently, the

series is absolutely convergent

008 10.0 points

Determine whether the following series

Z z
2n+1
= (Bn+1)2%m

is absolutely convergent, conditionally con-
vergent, or divergent.

1. conditionally convergent
2. absolutely convergent correct

3. divergent

Explanation:
With
2n
a, =
(3n + 1) 22n+1
we see that
ant1| 2n+1(3n + 1) 22n+1
an, - (3(TL + 1) + 1) 22(n+1)+19n

B 3n+1 g
- 3n+4\4

Thus

2
= - <1
4 ’

an+1
(275

lim
n— oo

so by the Ratio Test the given series is

absolutely convergent

009 10.0 points

Determine whether the following series

n!
> (1) 3

is absolutely convergent, conditionally con-
vergent, or divergent.

1. absolutely convergent
2. conditionally convergent

3. divergent correct

Explanation:
With ‘
n!
a, = <_1)n8_”
we see that
anp1|  (n+1)I8" n+1
an gntlp! 8
Thus
lim Antl) _ 400,
n—oo | Ap

and so by the Ratio Test the original series is

divergent

010 10.0 points
Decide whether the series

>

n=1

(n)?
2n)! :

(
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converges or diverges.
1. diverges correct

2. converges

Explanation:
The given series has the form

But then

any1  S(n+1)!(n+1)!/(2n)!
an n!n! (2n + 2)!

5(n+1)(n+1)

_ 5(n*+2n+1)

T 2+ 1)2n+2) dnl+6n+2
in which case
lim Gntl _ ?
n—0o  an 4

Consequently, the Ratio Test ensures that the
given series

diverges

011 10.0 points
Determine whether the following series
i 3n+4
|
— (2n)!

is absolutely convergent, conditionally con-
vergent, or divergent.

1. conditionally convergent

2. absolutely convergent correct

3. divergent

Explanation:

Because
an+1| _ Gptl
an, | an
3n+7  (2n)!
T (2n+2)! 3n+4
1 3n—+7

2n+1)2n+2) 3n+4
it follows that

Consequently, by the Ratio Test, the given
series is

absolutely convergent

012 10.0 points

Determine whether the following series

Z (_1)n—1L
4n? +5

n=1

is absolutely convergent, conditionally con-
vergent, or divergent.

1. absolutely convergent
2. conditionally convergent

3. divergent correct

Explanation:
The given series has the form

o0

2n
1"y, by = —5—
nZ::L( ) ] n 4n2+5

of an alternating series. But the numerator is

increasing very fast. Indeed
n
s - ° 70

But then
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as n — oo since the presence of the term
(—1)""! will make the values oscillate more
and more when n — oo.

Consequently, by the Divergence test, the
given series is

divergent

013 10.0 points

Determine whether the following series

o0 _3)n
Z (n')

n=1

is absolutely convergent, conditionally con-
vergent, or divergent.

1. absolutely convergent correct
2. conditionally convergent

3. divergent

Explanation:
The given series has the form

|
oy n!
But then
Apt1 3(n!) 3
an (n+1)! n+1’
in which case
im [ — 0 <1
n— 0o an,

Consequently, by the Ratio test, the given
series is

absolutely convergent

014 10.0 points

Determine whether the following series

[ee]
Z 6" n!
n=1

is absolutely convergent, conditionally con-
vergent, or divergent.

1. divergent correct
2. absolutely convergent

3. conditionally convergent

Explanation:
The given series can be written in the form

00 00
> =
n=1 n=1

with

But
n! 1-2-3-...'n

apy1 > 2an
for all n > 12. Thus

SO

lim a, = oc©.
n— oo

Conseqently, the given series

diverges

015 10.0 points

Determine whether the following series

o0

. hn? 44
> ()i

n=1

is absolutely convergent, conditionally con-
vergent, or divergent.
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1. conditionally convergent
2. divergent

3. absolutely convergent correct

Explanation:
The given series has the form

o0

2
4
S0, by = 2T

n=1

of an alternating series. But the denominator
is increasing very fast, so first let’s check if
the series is absolutely convergent rather than
simply conditionally convergent. We use the
Ratio test, for then

(—=1)"bp11 bns1 _ 15(n+1)%+4
(=) 1b,| b, 2 5n244
But
5(n+1)24+4  5m%24+10n+9
= — 1
5n? + 4 5n? + 4
asn — oo. Thus
. <_1)nbn—|—1 o 1

Consequently, by the Ratio test, the given
series is

absolutely convergent




