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I
.

Determine the Center of  mass for the
region

bounded by the curves ytrx and y=x3 .

Solution : First
,

let's draw the region  described
.

Note that the curves intersect at ( o
,

o ) and

( I
,

1)
n

jLq#s¥a
Now

,
we  will compute the area of the region

:

A- folk . ×3 dx

= So

"

xk - ×3 dx

=  xY÷ - ¥ to

'

= } - ÷
,

= I
12

.
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Using f(x)= Tx .

 x3
,

we  can use the formulas

*  
= at fabxfaddx

, j
= tafabtzfcx))2dx

to compute the center of  mass . thus
,

X= # f
"

xlxr - x3)d×

=

¥ fo
'

×
"

- x4d×

=¥lnx÷ . #l
.

'

=¥l¥ . ⇒
= Is

ftp.T fttzlr . xIdx

= st fo
'

lx "
- x35d×

=

fell
x - 2x%+x6dx

±¥lx÷m÷+¥H
= felt - ¥+4
= I

21
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Therefore the center of  mass of the
gun

region  is I E , E) •
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2. Determine if the sequence { an } defined below
converges

or diverges .
If  it

converges,
find the limit .

znt2
An =

g=n  
.

Solution : Consider nbjmaan
= hn;g3¥n

= nhjz
32 ( f )

"

= 0 ( since 1¥14 ) .

Thus
,

{ an } converges to 0 .
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3 . For which values of  × does the series

E. age

converge
? Far those values

,
fndthesmoftheseies

.

Solution : Note that ¥ 65¥ is  a geometric
series with common  ratio  r=×ztI . Hence

,

the series will converge
for irl < I

.

That is
,

1×51<1
- 1 < xtjt < 1

-3 < x+4 <3

- 7- <

×
< -

1

.

Therefore, n¥gl×I4I will comergefr ×

satisfying -7 <
x < - 1

.

Now
, suppose x is  in t7

,
-1 )

.
The first term

of the series is lxy÷D°=| .

so
the sum of

the series Is

Easy . ,÷¥s .
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4 .
Use the integral test to  determine  if the series

Fenty
converges

or diverges .

Solution : Consider the function f 1×1=4 ,
on the

interval

E.
a)

. Note that f- any ×  in [ za )

or
any positive integer n

,
both inequalities

below hold :

¥ ,
> ° and ¥ ,

> 0 .

Further
, f  is  continuous  on¢2,

• ) and

decreasing on
. ,

a ) ( as x and lnlxl are both

increasing functions )
.

Now
,

consider the improper integral §×¥k,
d×

.

By definition
,

we have

2Pzxhixdx
'

.

ftp.ft#dxIhEektntan@EYaDt-gIdnlu1h.t

= fisghttl
= @ .
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Since 57¥ ,

dx diverges,
the series

⇐¥, diverges bythuhtegmltest .
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5. Determine  if ¥g,en¥n converges or diverges .

Solution : Let an =en÷nz and let bn=n÷ .

Note that for all positive  integers n
, an and bn

are positive . Further
,

we have that

en +  n2 > nz

So an =en+÷n< ¥ = bn .

We know that ¥
,

ntz converges by the

p
- test lp=z

'

> 1 ) .

y
a

Hence ,
to the direct  comparison test

,

{¥nz
also

Converges
.

nai
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6 . Determine  if [ n2¥

converges or diverges .

n=  1

n3 - 3nt6

n2- in  +5
Solution : Define  an

=

¥6 and bn= 'T
.

Note that an and bn are positive fr all positive

integers n . Consider

fig ba÷¥ann÷¥7%
= Emanate .F

= himn3-nt5h→XnZ3n+6

= 1 > 0

Also
, ¥ bn =§g÷ diverges by the

p
- test ( p=i )

.

Since nbjngantb = I > 0
, by the limit comparison test

,

T.IT#I6 diverges .


