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Use the series
1X

n=1

1

n2
to answer the following questions.

1. Show that the function f(x) = 1/x2 satisfies the hypotheses of the Integral Test. For n a

fixed integer, compute the improper integral
Z 1

n

1

x2
dx.

Use this to conclude that the series
P1

n=1 1/n
2 converges.

1

 

Solutions

if dx fess1Tedx
this ht

fist h
fo th
I
n

since 71 dx it L Ifhe converges by the integral
test
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2. Use a calculator to find

s10 =
10X

n=1

1

n2
.

Use the intequality
Z 1

11

1

x2
dx  R10 

Z 1

10

1

x2
dx

to determine how good this estimate to the sum of the series is.

3. Use the inequality

s10 +

Z 1

11

1

x2
dx 

1X

n=1

1

n2
 s10 +

Z 1

10

1

x2
dx

to find an open interval containing the number s. Compute the midpoint of this interval.

Is the midpoint a better or worse approximation to the sum of the series than you found in

Problem 2? Why or why not?

So ht e l 55

f dx ERio EI dx to
So is correct to at least one decimal place

Sio t h E S E S o tfo
The midpointofthis interval is

5otHtG o got tf tht
a

S t

l 6452

This is a better approximation becausethe error is at most half the

of the interval containing s

toy Ezo
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4. It is known that
1X

n=1

1

n2
=

⇡2

6
.

Use this to compare your estimates from Problems 2 and 3.

5. Find the number of terms that you would need to ensure an estimate that is accurate to

the first 3 decimal places.

III S ok 0.0951

I of 3 11 0.0002

Rn E th 3

n 103 1000 terms
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Determine whether the following series converge or diverge.

6.

1X

n=1

2

5n� 1

7.

1X

n=1

n

n2 + 1

this.tl idx feigEhlsxHY

tEsixZs hGt it lnl4l
X

so TEFidiuergesbyth.tnegralTest

u x2tl 7Edu xdx

this 1 dk this fade

EshaEhmke

trig z tail held

So divergesbytheIntegralTest
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8.

1X

n=1

n2e�n3

9.

1X

n=1

1

n2 + 4

u Is tsdu

xdxeh.isfEsdx tEjg ts e du

him I euff3t so

Isis Ias Et e
Is o e

So Inn'en convergesbytheInlegraltest

this t.fi ydx fesyEarctanHzIY
fsij'zfarctanfEt arctantta

E th arctan III s x

in 4 convergesbytheInlegraltest


