Calculus BC

Section 9/1 - 9/6

Review Worksheet answers


(a) Express the sequence as a function of n.

(b) Tell whether the sequence converges or diverges.

1.  4, 7, 10, 13, 16, …

(a) The sequence is arithmetic.

an  =  a1 + d(n-1)

  a1 = 4 and d = 3

an  =  4 + 3(n-1)

an  =  3n+1
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The sequence diverges.

(All arithmetic sequences diverge.)
_____________________________________
2.  64, 32, 16, 8, 4, …

(a) The sequence is geometric.

an  =  a1∙(r)n-1
a1 = 64 and r = 1/2

an  =  
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The sequence converges.

(Any geometric sequence where -1 < r < 1 converges to zero.)
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(a) Neither arithmetic or geometric.

      By inspection, 
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1 is finite, so the sequence converges (to 1).

_____________________________________


[image: image7.wmf]2

2

4

2

3

2

2

2

1

4

3

2

)

(

,...

4

,

3

,

2

,

1

,...

16

,

9

,

4

,

.

4

n

e

a

a

e

e

e

e

e

e

e

e

n

n

=

=



[image: image8.wmf]¥

¥

=

¥

®

2

lim

)

(

n

e

n

b

n


Using L’Hopital,
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Using L’Hopital again,
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The sequence diverges.
_____________________________________
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(b) As n goes to infinity, the numerator oscillates between -1 and 1, and the denominator grows at a rapid rate.  So,
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Zero is finite, so the sequences converges.
_____________________________________
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4 is finite, so the sequence converges.
_____________________________________
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Using L’Hopital,
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Zero is finite, so the sequence converges.
_____________________________________
8.    5, 9, 5, 9, 5, 9, …

(a)   5, 9, 5, 9, 5, 9, …

=  7-2, 7+2, 7-2, 7+2,…
=  7 +(-1)2, 7+(1)2, 7 +(-1)2, 7+(1)2,…

=  7 +(-1)12, 7+(-1)22, 7 +(-1)32, 7+(-1)42,…

an = 7 + (-1)n∙2

(b)  No limit, so the sequence diverges.

_____________________________________
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(b)  If | an | converges to 0 as n(∞, 
       so does an.
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Using L’Hopital,
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Zero is finite, so the sequence converges.

_____________________________________
Does the series converge or diverge?

What test did you use?
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The sequence is  an = 2n + 1
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Since 
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the series diverges by Nth Term Test.

_____________________________________
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Series is geometric with ratio 2/3.

Since |r| < 1, the series converges by Geometric Test.

_____________________________________
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By partial fractions,
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Since the sum is a finite number, the series converges by Telescoping Series Test.   

(Note: Direct Comparison could be used too.)
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Series is geometric with ratio 9/8.

Since |r| > 1, the series diverges by Geometric Test.  (Nth Term test would also work.)
_____________________________________
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Since 
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the series diverges by Nth Term Test.
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15.  
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(a) Series is alternating.

(b)
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(c) Always decreasing 

        for n>1 ?
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 n + 2 > n + 1

       2 >       1

Yes.


[image: image38.wmf]1

1

)

1

(

1

+

-

å

¥

=

n

n

n

 converges. 

   by Alternating Series Test.
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16.  
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Limit Comparison with
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Since the limit is positive and finite, the two series behave the same way.
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       p-Series Test. 

So 
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 also diverges.  

Primary Test :

  Limit Comparison Test

Secondary Test

  p-Series Test
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17.  
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Limit Comparison with
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=           1024 ∙ 1  =  1024

Since the limit is positive and finite, the two series behave the same way.
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(Use L’Hopital.)
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Primary Test :

  Limit Comparison Test

Secondary Test

  Nth Term Test
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Since the limit is greater than 1, the series diverges.
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    by the Ratio Test.
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Direct Comparison with 
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    p-Series Test.

Since the smaller series diverges, the larger series diverges.
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Primary Test :

  Direct Comparison Test

Secondary Test

  p-Series Test
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Not alternating.

Try  
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p-Series Test.
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 converges.

Primary Test :

  Absolute Convergence Test.

Secondary Test

  p-Series Test

21.  
[image: image72.wmf]å

¥

=

-

1

2

1

1

n

n

n



[image: image73.wmf]ò

¥

×

-

=

1

2

1

1

dx

x

x

I

Let



[image: image74.wmf]dx

x

x

b

I

dx

x

x

I

b

×

×

-

¥

®

=

×

×

-

=

ò

ò

-

-

¥

-

-

1

2

2

1

1

1

2

2

1

1

)

1

(

lim

)

1

(

Using straight substitution

(u = 1 – x -1), we get :
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Since the definite integral converges (i.e. has a finite value), the series converges.
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   by  Integral Test.
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 converges by  p-Series Test.

Since the larger series converges, the smaller series converges.
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Primary Test :

  Direct Comparison Test   

Secondary Test

  p-Series Test

_____________________________________

23.  
[image: image83.wmf]å

¥

=

+

+

1

2

2

)

1

ln(

1

n

n

n



[image: image84.wmf]¥

¥

=

+

+

¥

®

)

1

ln(

1

lim

2

2

n

n

n


Using L’Hopital,
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Geometric series 

  with r = 4/5

Since -1 < r < 1,

the series converges.
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Is the sequence monotonic?
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For any positive x,
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an is monotomic.
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Since the denominator is always positive,

the derivative is positive when 2x – 8 > 0 and negative when 2x - 8 < 0.

f(x) increases when x > 4 and decreases when x < 4.

Likewise, an  is increasing when n > 4 and decreasing when n < 4.
So, an is decreasing for n = 1, 2, or 3,

and an is decreasing for n = 5, 6, 7, …

an is non-monotonic.
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