
University of South Carolina

Midterm Examination 2 October 24, 2016

Math 142–003/004

Closed book examination Time: 75 minutes

Name

Instructions:

No notes, books, or calculators are allowed. If you need more space than is provided use the

back of the previous page and clearly indicate you have done so. Simplify your final answers.

Full credit may not be awarded for insu�cient accompanying work.

1 9

2 9

3 9

4 9

5 12

6 8

Total 56

Page 1 of 7 pages

Solutions

:
9

9

12

: 6
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1. (9 points) Find the limit of each of the following sequences or explain why the limit does

not exist.

(a) lim
n!1

4n2
+ 2n� 1

n3 + 1

(b) lim
n!1

n2

2n

(c) lim
n!1

(3n)4/n

Solutions

=
lim 4kt 21^2 - Yi
h→x Th

= 0

cnet.tw?anEftknkI?nIG

=

"

IN indeterminate form (Apply litldpitd )

= Lisa hair =

"

as
"

I Apply litlapitd)

= tins
. Fei = 0

cnet.to#mn.ts;yaIIereIpYanIYbf
= (fig

.
nz4f ) ftp.nhft = 1×14 = 1

cnet.tw?ttEIYniao:tsd
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2. (9 points) Find the value of each of the following series or explain why the series diverges.

(a)

1X

n=1

n

(b)

1X

n=1

✓
1

3

◆n

(c)

1X

n=0

3
n � 2

4n

Solutions

lim n = x

ratingsby Hh term divergence test .

Since Its 1<1 ,
this is a

converged
geometric

series .

Starting
at n

=L
,

the geometric series Formula gives
:

=
1/3

a
= £

= Io fat - 2 E.ofal
"

Both are ( snuffgeometric
series ,

so :

.

= ¥ - 2¥
,

= 4 - 2 ( I ) =4g
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3. (9 points) For each series, what can you conclude from the given convergence test?

(a)

1X

n=1

e�n
using the Integral Test.

(b)

1X

n=1

2
n

n!
using the Ratio Test.

(c)

1X

n=1

3
n

n3
using the Root Test.

Solutions

f. otdx = bing.d.be "dx

-

- his
. fee ]f= bing.feib.it = E exists

Thus converge

ii: .tI÷÷t :b .s÷¥u

=ligaF[
0<1 thus

any .

Is.it#=liI.3Fn=ki:.3Ty3=3
> 1

Thus diverges .

CommeNinimµnM=1bfnIbecaae(somHng)°=1
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4. (9 points) For each series, what can you conclude from the given convergence test?

(a)

1X

n=1

3

n+ 1
using the Limit Comparison Test with

X 1

n
.

(b)

1X

n=4

1

n2 + 1
using the Limit Comparison Test with

X 1

n
.

(c)

1X

n=2

1

n� 1
using the Direct Comparison Test with

X 1

n
.

Solutions

Note Eh diverges .

ftp.tkf#=lnka3IT =3 is . positive number

Thus it also dingy

n
'T

.
TIE = In

.
# .

one
ending .

Thus it is

inconclusive

.

Eat Et dinges

.WZbn=
E ÷ , .

Since -1<0 Since 0 can < bn and

n . I < n Eandiverges :

k< IT E ± ,

din#
Thus an < bn

.



October 24, 2016 Math 142–003/004 Name: Page 6 of 7

5. (12 points) For each of the following series, determine if it converges or diverges.

(a)

1X

n=0

2

(n+ 1)n

(b)

1X

n=3

n2
+ 2n� 1

n4 � 2n+ 3

(c)

1X

n=1

n2

(2n)!

Solutions

Retestlimited= I. 7¥, = I. at

=o<
1

h→x

Thus it
converts.

Linnen
with Etna which

anmges .

existsIs t¥I÷;Ii±inY÷÷=t . . .

Thus series also
edges .

Rtl

I F¥÷hn÷u= Isaf III
= II. Hiatus# = 0 < 1

Thus it cnn.gg
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6. (8 points) For each of the following series, determine if it

• converges absolutely,

• converges conditionally, or

• diverges.

(a)

1X

n=1

(�1)
n

n

(b)

1X

n=2

(�1)
n+1n

ln(n)

The End

Solutions

I
,
finI|= It diverges ( Harmonic series )

hit
original series is . alternating ,

•
an decreasing

"

n→ .
I =o

,

⇒ forages
sg alternating

lim
series test

.

series is

anditi.no#gt.un=Fn
,ftp.#n=iiIIlliHipitd )

= IT
. #=keen = .

Thus III. ally does ntetst .

Series dings by nth term diwgena test .

www.tshemi.IE?te#g


