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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. 
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 Model Solution Scoring 

(a) f x = 6

 

 
At x = 6,  the series is 
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 Scoring notes: 
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 Total for part (a) 2 points 
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series with terms that decrease in magnitude to 0.  
 

By the alternating series error bound, ( )3
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Uses fourth term 1 point 

 Verification 1 point 

 Scoring notes: 
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 Total for part (b) 2 points 
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(c) f ′, f .

f ′.  

 The general term of the Maclaurin series for f ′  is
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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: 
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 Total for part (c) 2 points 
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Sets up ratio 1 point 
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The radius of convergence of g  is 3.  
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convergence 

1 point 
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 Total for part (d) 3 points 

 Total for question 6 9 points 
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Question 6 

Note: Student samples are quoted verbatim and may contain spelling and grammatical errors. 

Overview 

In this question, students are told that the Maclaurin series for a function f  is given by ( )
2

1

1
6

n

n
n

n
n=

∞ +∑ x .  Furthermore, 

the series converges to f (x)  for all x  in the interval of convergence and the radius of that interval of convergence 
is 6.  

In part (a) the students are asked to determine whether the Maclaurin series for f  converges or diverges at x = 6  

and to give a reason for their answer. A correct response will determine that at x = 6,  the series is ( )
2

1

1

n

n
n=

∞ +∑  and 

that for all n ≥ 1,  the terms of this series are larger than the terms of the divergent harmonic series. Therefore, this 
series diverges by the comparison test. 

In part (b) students are told that ( ) ( ) ( )2
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− = −∑  and that the first three terms of this series sum to 

3
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13 50f S− − < .  A correct response will observe that the series for 

f (−3)  is alternating with terms that decrease in magnitude to 0.  Therefore, by the alternating series error bound, 

3S  approximates ( )3f −  with an error that is no more than the value of the fourth term of the series. The fourth term 

is ( )42
4 1 1 5

2 2564
+ =⋅ − ,  which is less than 1

50 . 

In part (c) students are asked to find the general term of the Maclaurin series for f ′  and to find the radius of 
convergence of the Maclaurin series for f ′.  A correct response will differentiate the general term of the Maclaurin 

series for f  to find a general term of ( ) 11
6
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n
n x
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⋅
 and will note that the radius of convergence of the Maclaurin 

series for f ′  must be 6,  because this is the radius of convergence of the Maclaurin series of f .  

In part (d) students are given a new Maclaurin series, ( ) ( ) 2
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= ∑ x ,  and asked to use the ratio test to 

determine the radius of convergence. A correct response will set up a ratio of consecutive terms, 1n
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a
a
+ ,  find the 

limit of the absolute value of that ratio as n → ∞,  and determine for what values of x  the limit is less than 1.  
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Question 6 (continued) 

Sample: 6A 
Score: 9 

The response earned 9 points: 2 points in part (a), 2 points in part (b), 2 points in part (c), and 3 points in part (d). 

In part (a) the response earned the first point in the first line for the term ( )
2

1  6
 6

n

n
n
n
+ .  The response earned the 

second point in the second, third, and fourth lines by correctly evaluating the limit of the ratio of our series with 
the harmonic series, stating that the “harmonic series diverges”, and concluding that our series diverges. 

In part (b) the response earned the first point in the second line for the term ( )45
16 2− 1 .  The response earned the 

second point by stating “ ( )3f −  is an alternating series” and presenting the inequality ( )45 1 1Error 16 2 50≤ − .  <

In part (c) the response earned the first point in the first line for the correct general term of the derivative 
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−+ .  The response earned the second point in the second and fourth lines for the limit of the ratio with 

absolute values, correct evaluation, and the answer. 

In part (d) the response earned the first point in the first line for the term ( )
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earned the second point in the first line by correctly evaluating the limit with the term 
2

3
x .  The response earned the 

third point for the correct answer of 3  with correct supporting work. 

Sample: 6B 
Score: 6 

The response earned 6 points: 1 point in part (a), 1 point in part (b), 2 points in part (c), and 2 points in part (d). 

In part (a) the response earned the first point in the second line on the left for the term ( )
2
1 6
6
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n
n

n
+ .  The response 

did not earn the second point because the response did not reference that the series 
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∞
∑  diverges and instead 

only referenced the term 1
n .  

In part (b) the response earned the first point in the second line on the right for the term ( )42
4 1 1

24
+ − .  The 

response did not earn the second point since the response did not reference alternating series or alternating series 
error bound. 
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Question 6 (continued) 

In part (c) the response earned the first point in the second line for the term ( ) 1
2

1
6

n
n

n nx
n
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⋅ .  The response earned 

the second point for a correct application of the ratio test together with the correct answer. 

In part (d) the response earned the first point in the third line for the term 
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The response did not earn the second point because in the fourth line there is a missing 13n+  in the denominator. The 
response earned the third point for a correct radius of convergence with correct supporting work. 

Sample: 6C 
Score: 3 

The response earned 3 points: 1 point in part (a), no points in part (b), no points in part (c), and 2 points in part 
(d). 

In part (a) the response earned the first point in the first line for the term ( )
2

1  6
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n

n
n
n
+ .  The response did not earn the 

second point because the response presented an inequality that compares series instead of terms of series. 

In part (b) the response did not earn the first point because the response did not correctly use the fourth term of 
the series. The response did not earn the second point because the response did not reference alternating series. 

In part (c) the response did not earn the first point because the presented derivative is incorrect. The response did 
not earn the second point because the response did not present a radius of convergence. 

In part (d) the response earned the first point in the first line for the term ( )
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earned the second point in the second line for the correct evaluation of the limit as 
2

3
x .  The response did not earn 

the third point because the response presented an imaginary number 3−  in the third line. 
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