
University of South Carolina

Midterm Examination 2 October 24, 2016

Math 142–005/006

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
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:
9
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: 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

n3 � 2n+ 1

n3 + n� 1

(b) lim
n!1

n3

2n

(c) lim
n!1

(7n)2/n

Solutions

=

lim I - Yn2t Vis
h→x Tim

= 1

cetin.to#anteItehwIiYnIf

=

"

I
"

I
'

Hapitd :  

= nliya 31 =

"

a
"

In (2) 2h re

=

"
I

'
'

l ' Hipitw :  
= IF

. Fyfe x

liHipitdi-lniganIF-Ocomnetiiibofstmn.tsIyaIIereIpYanntiibG-nliga@jklinlte1x12-1larsrwelig.n

"n= 1)cnet.tw?tIiI.tYniaosm#
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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

1p
n

(b)

1X

n=1

✓
1

3

◆n

(c)

1X

n=0

2
n � 5

3n

Solutions

dings:

p
. series with p= 's < 1

.

Since Its 1<1
,

this is a

converted
geometric

series .

Starting
at n

=L
,

the geometric series Formula gives
:

=
113

a
= £

= Io Est - s Ehl
"

no

Both are ( snuffgeometric
series ,

so :

.

= ¥
,

- s (ital
= 3 - Sfa) = - 9g
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3. (9 points) For each series, what can you conclude from the given convergence test?

(a)

1X

n=1

1

n4
using the Integral Test.

(b)

1X

n=1

4
n

n!
using the Ratio Test.

(c)

1X

n=1

2
n

n4
using the Root Test.

Solutions

Motor = bing.pt#x=fis.Giyb
,

= fins
.

ftp.fftf =3 exists

Therefore it converges.

iii. t¥i¥n= ¥ t¥e¥n
.

= lisa In ,

=o 4 Thus it
and .

III. in = II. ¥ya = ÷ =2 > I

thus it diverges .

conduit.nimjim.11.tn#becaaoe(sontwagY=1



October 24, 2016 Math 142–005/006 Name: Page 5 of 7

4. (9 points) For each series, what can you conclude from the given convergence test?

(a)

1X

n=1

3

n2 + 1
using the Limit Comparison Test with

X 1

n2
.

(b)

1X

n=4

1

n+ 1
using the Limit Comparison Test with

X 1

n2
.

(c)

1X

n=2

1

n� 1
using the Direct Comparison Test with

X 1

n
.

Solutions

( { fisahnges)

nlig.tt#w=lka3nII=3isnp.siHnnmbe..Thvs2nItdsoan=gs

n
't .⇐¥n - I ¥ = .

's .mn

Thus it is inane .

qan=Et dinges

.LtZbn=E÷
, .

Since -1<0 Since ocancbn and

n . Ich Eandiverges :

t 't E± , din#
Thus an < bn

.

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

(a)

1X

n=0

2

nn

(b)

1X

n=3

n3 � 2n+ 1

n4 � 4n+ 2

(c)

1X

n=1

n3

n!

Solutions

retest tins
.

F÷= II. 2¥
= II. ÷ =o < 1

Thus it
converges .

Limited
an with Eh which diverges .

I. m±fn÷fi in: .mn#Fnti= ' in:Item

Thus it also dings.

Rdio_t
:

Is tit¥H⇒= tin
.

'h¥n¥u

= Ii; .

( HIP I ,
=O < 1

Thusit antes .
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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

n3

(b)

1X

n=2

(�1)
n+1

ln(n)

The End

Solutions

Ent converges
since it is a

p
. series

W '4hp > I

Thus it

anurgesabsolWWyCommentiAsTsagsmthingabontabsoldeanuegeace.unenTNEnfnliNtanparismwi4hEtnwhichdingcs.yns.HnnYyn-tis.nnaifiliHipitwilIsaHw-xHouemr.seriesis.I@hEntdiIesoun-nfngisdecreaslrgiIm.nta.o

Thus one yes by
alternating

series test .

Conditioned.


