
6. The Maclaurin series for a function f is given by
∞ n x 

n

1

6n

n 

n 
1

2

+

= 

( )
∑ and converges to (f x) for all x in the interval 

of convergence. It can be shown that the Maclaurin series for f has a radius of convergence of 6. 

(a) Determine whether the Maclaurin series for f converges or diverges at x 6= . Give a reason for your
answer.

(b) It can be shown that f 
n 

n 

n

n 
3 

1 3 

6 

1 1 

2 
n

n 

n 
n

n 

1
2

1
2

∞ ∞ 

∑ ∑=
+

=
+

= = 

(− ) 
( )(− ) ⎛ 

⎝
⎜⎜⎜
− 

⎞
⎠
⎟⎟⎟ and that the first three terms of this 

series sum to S 
125

144
3 = − . Show that f S3 

1

50
3 <(− ) − . 

(c) Find the general term of the Maclaurin series for f ¢, the derivative of f . Find the radius of convergence of
the Maclaurin series for f ¢.

(d) Let g x 
n x 

n

1

3 n

n 

n 
1

2

2

∞ 

∑( )
( ) 

=
+

= 

. Use the ratio test to determine the radius of convergence of the Maclaurin series 

for g. 

__________________________________________________________ 

Write your responses to this question only on the designated pages in the separate Free Response 
booklet. Write your solution to each part in the space provided for that part. 

GO ON TO THE NEXT PAGE. 
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Part B (BC): Graphing calculator not allowed 
Question 6 9 points 

 
General Scoring Notes 
The model solution is presented using standard mathematical notation. 
 
Answers (numeric or algebraic) need not be simplified. Answers given as a decimal approximation should be 
correct to three places after the decimal point. Within each individual free-response question, at most one 
point is not earned for inappropriate rounding. 

 

f
 

2
1

1
 

6

n

n
n

n x

n

   f x x

f 6.  

 

 Model Solution Scoring 

(a) f 6x 

 

 
At 6,x   the series is 

 
2 2

1 1

1 6 1.
6

n

n
n n

n n

n n 

     Considers 
 

2

1 6

6

n

n

n

n


 

1 point 

 
Because 

2
1 1n

nn

   for all 1n   and the harmonic series 
1

1

n
n




diverges, the series 
2

1

1

n

n

n

   diverges by the comparison test. 

Answer with reason 1 point 
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 Scoring notes: 

 

 
2

1 6
.

6

n

n

n

n


2

1,n

n



 

2
1n

n



o 
2

1 1 ,n
nn

 

o 

 

6,x 
 

2 2
1 1

1 6 1.
6

n

n
n n

n n

n n 

   

Because 
22

2

1

lim lim 1
1n n

n
n nn
n

n
  


 

1

1

n
n


  diverges, t

2
1

1

n

n

n

 

o 

1.

o 

 Total for part (a) 2 points 
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(b) 
      2 2

1 1

1 3 1 13   
26

n n

n
n n

n nf
n n 

       

3
125 .
144

S     3
13 .

50
f S    

 
        2 2

1 1

1 3 1 13
26

n n

n
n n

n n
f

n n 

   
      is an alternating 

series with terms that decrease in magnitude to 0.  
 

By the alternating series error bound,  3

2
1

1 1 125
2 144

n

n

n

n

     

approximates  3f   with error of at most 

 42
4 1 1 5 5 1 .

2 256 250 504

      

Thus,   3
13 .

50
f S    

Uses fourth term 1 point 

 Verification 1 point 

 Scoring notes: 

 3x  
3x  

  42
4 1 1

24

  5
256

  42
4 1 1

24

 

  3f 

o  42
4 1 1 1Error

2 504

  

 5
256

 Total for part (b) 2 points 
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(c) ,f  .f

.f   

 The general term of the Maclaurin series for f   is

   1 1

2

1 1
.

6 6

n n

n n

n n x n x

n n

  



 

General term 1 point 

 Because the radius of convergence of the Maclaurin series for f  

is 6,  the radius of convergence of the Maclaurin series for f   is 

also 6.  

Radius 1 point 

 Scoring notes: 

 
  1

2

1

6

n

n

n n x

n



 
  1

2

1
,

6

n

n

n n x

n



 6.

 

 
 
 

 
 

1

1 2

2

1 6 2
lim lim 1 6

61 1

6

6

n

n

nn n

n

n x

n n n x
x

n x n

x

n



  



 
    

 




f  6.

 

   
1 1

1 6
1 1l 1im 1l 1

6 66
im

n n
nn

n nn

n x n x
nn

x x
x




  
         


f  6.

 Total for part (c) 2 points 
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(d) 
    2

2
1

1
 .

3

n

n
n

n x
g x

n

 
 

.g  

  
 
 

 
   

2 2

2 1 2 2 2

2 2 21

2

2

1 3 2 3

1 11 3

3

n

n n n

n nn

n

n x

n n x n

n x n xn

n



 





 


 



 

Sets up ratio 1 point 

  
 

2 2 2

3

2
lim

3 31n

n n x x

n






 

Limit 1 point 

 2
21 3 3

3
x x x      

The radius of convergence of g  is 3.  

Radius of 
convergence 

1 point 

 Scoring notes: 

 

 

 
 
 

2 2

2 1

2

2

2

1 3
,

1

3

n

n

n

n

n x

n

n x

n










 
 
   

2 2 2

2 21

2 3 ,
11 3

n n

nn

n x n

n xn









 

 

 

2

2

2 2

2 1

1

3 ,

1 3

n

n

n

n

n x

n
nx

n









 or 
   22 1

2 2 2

1 1 3
.

3

n n

n n

n x n

n nx




 



 

 

 
 

2

2

2 2

2 1

1

3 ,
2

1 3

n

n

n

n

n x

n
n x

n











 
   

 

22 1

2 2 2

1 1 3
,

3 2

n n

n n

n x n

n n x




 


  

 
 

2 2

2 1

2

2

1 3
,

1

3

n

n

n

n

nx

n

n x

n





    

2 2 2

2 21
3 .
11 3

n n

nn
nx n

n xn



 


2
3 .
x

3 1 .
3

 

 3  

 Total for part (d) 3 points 

 Total for question 6 9 points 
 


