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Grass clippings are placed in a bin, where they decompose. For 0 30,td d  the amount of grass clippings 
remaining in the bin is modeled by � � � �6.687 0.931 ,tA t   where ( )A t  is measured in pounds and t is measured 
in days. 

(a)   Find the average rate of change of � �A t  over the interval 0 30.td d  Indicate units of measure. 

(b)   Find the value of � �15 .Ac  Using correct units, interpret the meaning of the value in the context of the 
problem. 

(c)   Find the time t for which the amount of grass clippings in the bin is equal to the average amount of grass 
clippings in the bin over the interval 0 30.td d  

(d)   For 30,t !  � � ,L t  the linear approximation to A at 30,t   is a better model for the amount of grass 
clippings remaining in the bin. Use � �L t  to predict the time at which there will be 0.5 pound of grass 
clippings remaining in the bin. Show the work that leads to your answer. 

  
   
 

(a) � � � �30 0 0.197 (or 0.196) lbs/day30 0
A A�

 � �
�

 

 
 
 

 

1 : answer with units  
 

 

(b) � �15  (or 0.14 )6 60 1 3.A  �c �  
 
The amount of grass clippings in the bin is decreasing at a rate 
of 0.164 (or 0.163) lbs/day at time 15t   days. 
 
 
 

� � 1 : 
2 : 

 1 : interpretatio
5

n
1Ac­

®
¯

 

 

 
 

(c) 

 

� � � �
30

0
12.415 (or 11

3 40 2. 14)A tA t t td �  ³  

 
 
 

� �
30

0
1 1 : 2 : 30

 1 : answer

A t dt­°
®
°̄

³  

 

 

(d) � � � � � � � �30 30 30L t A A tc � � �  
 

� �
� �

30 0.055976
30 0.782928A

Ac �
 
 

 

 

� � 0.5 35.054L t t �   
 

� �
� �

 2 : expression for 
4 :  1 : 0.5

 1 : answer
L t

L t­
°  ®
°̄
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Question 1 
 
Overview 
 
In this problem students were given � �,A t  a model for the amount of grass clippings, in pounds, contained in a 
bin at time t days for 0 30.td d  In part (a) students were asked to show the calculation of the average rate of 
change of � �A t  over the interval 0 30td d  and specify the units of the result – pounds per day. In part (b) 
students were asked to calculate the derivative of � �A t  at 15,t   either by using the calculator or by applying 
basic derivative formulas to � �A t  to obtain � �A tc  and then evaluating � �A tc  at 15.t   This answer is negative. 
Therefore, students needed to interpret the absolute value of this answer as the rate at which the amount of grass 
clippings in the bin is decreasing, in pounds per day, at time 15t   days. In part (c) students were given two 
tasks. First, students needed to set up and evaluate the integral expression for the average value of � �A t  over the 

interval 0 30,td d  namely � �
30

0
1 .30 A t dt³  Second, students needed to set up and solve the equation 

� � � �
30

0
1
30A t A t dt ³  for t in the interval 0 30.td d  In part (d) students needed to compute � �30 ,A  � �30 ,Ac  

and write � � � � � �� �30 30 30 .L t A A tc � �  Students were to then solve the equation � � 0.5.L t   
 
Sample: 1A 
Score: 9 
 
The student earned all 9 points. In part (d) the student evidently stored more accurate intermediate values in the 
calculator because the correct answer is presented. 
 
Sample: 1B 
Score: 6 
 
The student earned 6 points: 1 point in part (a), 1 point in part (b), 1 point in part (c), and 3 points in part (d). In 
part (a) the student’s work is correct. In part (b) the student earned the first point for � �15 .Ac  The units are 
incorrect, so the interpretation point was not earned. The student’s description seems to suggest that the student 
thinks that � �15Ac  is a rate of a rate or that � �15Ac  suggests that A is decreasing at a negative rate at 15.t   In 

part (c) the student earned the first point for � �
30

0
1 .30 0 A t dt
� ³  The student’s answer is not accurate to three 

decimal places. In part (d) the student earned the first two points for � �L t  and the point for setting � � 0.5.L t   
The student’s answer is not accurate to three decimal places. 
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Question 1 (continued) 
 
Sample: 1C 
Score: 3 
 
The student earned 3 points: 1 point in part (a), 1 point in part (b), 1 point in part (c), and no points in part (d). In 
part (a) the student’s work is correct. In part (b) the student earned the first point for � �15 .Ac  The interpretation 
point was not earned because the student’s claim that the grass clippings decompose at a negative rate is incorrect. 
The grass clippings are decreasing at the rate of � �15Ac  pounds per day at 15.t   In part (c) the student earned 

the first point for � �
30

0
1 .30 A t dt³  In part (d) the student is not eligible for the point for setting � � 0.5L t   because 

neither of the first 2 points was earned. 
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The graphs of the polar curves 3r   and � �3 2sin 2r T �  are 
shown in the figure above for 0 .T Sd d  

(a)   Let R be the shaded region that is inside the graph of 3r   
and inside the graph of � �3 2sin 2 .r T �  Find the area of R. 

(b)   For the curve � �3 2sin 2 ,r T �  find the value of dxdT  at 

.6
ST   

(c)   The distance between the two curves changes for 0 .2
ST� �  

Find the rate at which the distance between the two curves is changing with respect to T  when 3 .ST   

(d)   A particle is moving along the curve � �3 2sin 2r T �  so that 3d
dt
T   for all times 0.t t  Find the value 

of drdt  at .6
ST   

  
   
 

(a) � �� �
2 2

0
9 1 3 2sin 24 2
9.708 (or 9.707

Area

)

d
SS T T

 

 � �³  

 

 

 1 : integrand
3 :  1 : limits

 1 : answer

­
°
®
°̄

 

 
 

 

(b) � �� �

6

sin 2 cos

2.3

2

6

3

6dx
x

d T S

T T

T  
 �

 �
 

 
 
 

 

^ 1 : expression for 
2 : 

 1 : answer
x

 

 

(c) The distance between the two curves is 
� �� � � �sin 23 .2 2sin 23D T T  � �  

 

3
2dD

d T ST  
 �  

 
 
 

^ 1 : expression for distance
2 : 

 1 : answer
 

 

 

(d) 

� �� �
6

2 3

3

6

dr dr d dr
d dtd d

dr
t

dt T S

T
T T

 

 �  �

 �  �
 

 

^ 1 : chain rule with respect to 
2 : 

 1 : answer
t
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Question 2 
 
Overview 
 
In this problem students were given the graphs of the polar curves � �3 2sin 2r T �  and 3r   for 0 .T Sd d  In 
part (a) students had to find the area of the shaded region R that is the common area inside both graphs. Students 
needed to find the area bounded by the polar curve � �3 2sin 2r T �  in the first quadrant and add it to the area 

of the quarter circle in the second quadrant resulting in � �
2 2

0
1 93 2sin(2 ) .2 4d

S ST T� �³  In part (b) students 

needed to find dxdT  at .6
ST   Students had to realize that � �cosx r T  and then differentiate to find dxdT  at 

.6
ST   In part (c) students were asked to find the rate at which the distance between the curves in the first 

quadrant was changing at .3
ST   Students needed to set up an equation for the distance between the curves in 

the first quadrant, � �� �3 3 2sin 2 ,D T � �  and then evaluate the derivative of D at the required value. Finally, 

in part (d) students were given that 3d
dt
T   and were asked to find the value of drdt  at .6

ST   Students had to 

invoke the chain rule to get dr dr d
dt d dt

T
T �  and evaluate the result at .6

ST   

 
Sample: 2A 
Score: 9 
 
The student earned all 9 points. 
 
Sample: 2B 
Score: 6 
 
The student earned 6 points: 2 points in part (a), 2 points in part (b), no points in part (c), and 2 points in part (d). 
In part (a) the student writes a correct integrand for the unshaded portion in the first quadrant. The limits of 0 and 

2
S  are correct for that integrand. The student earned the integrand and limits points. The student uses an incorrect 

constant on the integral and appears to be combining the integral with the shaded quarter circle in the second 
quadrant. The student did not earn the answer point. In part (b) the student’s work is correct. In part (c) the 
student’s work does not present a valid approach to the question. In part (d) the student’s work is correct. 
 
Sample: 2C 
Score: 3 
 
The student earned 3 points: no points in part (a), 1 point in part (b), no points in part (c), and 2 points in part (d). 
In part (a) the student does not square the integrand, so the integrand point was not earned. Because this is not a 
valid integrand for polar area, the student is not eligible for the limits and answer points. In part (b) the student 
earned the first point with a correct expression for x on the second line of work. The student has an incorrect 

value for .dx
dT  In part (c) the student’s work does not present a valid approach to the question. In part (d) the 

student’s work is correct. 
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The function f is defined on the closed interval > @5, 4 .�  The graph 
of f consists of three line segments and is shown in the figure above. 

Let g be the function defined by � � � �
3

.
x

g x f t dt
�

 ³  

(a)   Find � �3 .g  

(b)   On what open intervals contained in 5 4x� � �  is the graph  
of g both increasing and concave down? Give a reason for your 
answer. 

(c)   The function h is defined by � � � � .5
g xh x x  Find � �3 .hc  

(d)   The function p is defined by � � � �2 .p x f x x �  Find the slope 

of the line tangent to the graph of p at the point where 1.x  �  
  
   
 

(a) � � � �
3

3
6 4 13 9g f t dt

�
 � �  ³  

 
 

 

1 : answer  
 

 

(b) � � � �fg x xc   
 
The graph of g is increasing and concave down on the 
intervals 5 3x� � � �  and 0 2x� � because g fc   is 
positive and decreasing on these intervals. 
 
 

 

^ 1 : answer
2 : 

 1 : reason
 

 

 

(c) � � � � � �
� �

� � � �
2 2

5 5 5 5
255

xg x g x xg x g x
x

h
x

xc
c c� �

   

 

� � � �� � � � � �

� � � �

2
5 3 3 5 3

25·3
15 2 5 9 75 1

225 225 3

3h g gc �
 

� � �   �

c
 

 
 

 

� � 2 : 
3 : 

 1 : answer
h xc­

®
¯

 

 

 

(d) � � � �� �2 2 1xx f x xpc c � �  
 
� � � �� � � �� �2 3 61 3 2p f c �  � �c  �  

 

 

� � 2 : 
3 : 

 1 : answer
p xc­

®
¯
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Question 3 
 
Overview 
 
In this problem students were given the graph of a piecewise continuous function f defined on the closed interval 
> @5, 4 .�  The graph of f consists of line segments whose slopes can be determined precisely. A second function g 

is defined by � � � �
3

.
x

g x f t dt
�

 ³  In part (a) students must calculate � � � �
3

3
3g f t dt

�
 ³  by using a decomposition 

of � �
3

3
,f t dt

�³  such as 
3 2 3

3 3 2
( ) ( ) ( ) ,f t dt f t dt f t dt

� �
 �³ ³ ³  and by applying the relationship between the 

definite integral of a continuous function and the area of the region between the graph of that function and the 
x-axis. In part (b) students were expected to apply the Fundamental Theorem of Calculus to conclude that 
� � � �g x f xc   on the interval > @5, 4 .�  Students were to then conclude that � � � �g x f xcc c  wherever � �f xc  is 

defined on > @5, 4 .�  Students needed to explain that the intervals � �5, 3� �  and � �0, 2  are the only open intervals 
where both � � � �g x f xc   is positive and decreasing. In part (c) students were expected to apply the quotient rule 
to find � �3hc  using the result from part (a) and the value � � � �3 3g fc   from the graph of f. In part (d) students 
were expected to apply the chain rule to find � �1 .pc �  This required finding � �2f c  from the graph of f. 
 
Sample: 3A 
Score: 9 
 
The student earned all 9 points. 
 
Sample: 3B 
Score: 6 
 
The student earned 6 points: no points in part (a), 1 point in part (b), 3 points in part (c), and 2 points in part (d). 
In part (a) the student reports an incorrect value for � �3 .g  In part (b) the student gives an incomplete answer, but 
the student is eligible for and earned the reason point. In part (c) the student’s work is correct based on the 
imported incorrect value for � �3 .g  In part (d) the student earned both derivative points but reports an incorrect 
value of � �1 .pc �  
 
Sample: 3C 
Score: 3 
 
The student earned 3 points: 1 point in part (a), no points in part (b), 2 points in part (c), and no points in part (d). 
In part (a) the student’s work is correct. In part (b) the student provides values outside of the given intervals, so 
the student is not eligible for the reason point. In part (c) the student’s derivative is correct, but the answer is 
incorrect. In part (d) the student presents an incorrect expression for � �p x  near 1,x  �  so the student is not 
eligible for any points. 
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Train A runs back and forth on an east-west section of 
railroad track. Train A’s velocity, measured in meters per 
minute, is given by a differentiable function � � ,Av t  where 
time t is measured in minutes. Selected values for � �Av t  
are given in the table above. 

(a)   Find the average acceleration of train A over the interval 2 8.td d  
(b)   Do the data in the table support the conclusion that train A’s velocity is 100�  meters per minute at some time t 

with 5 8 ?t� �  Give a reason for your answer. 

(c)   At time 2,t   train A’s position is 300 meters east of the Origin Station, and the train is moving to the east. 
Write an expression involving an integral that gives the position of train A, in meters from the Origin Station, at 
time 12.t   Use a trapezoidal sum with three subintervals indicated by the table to approximate the position of 
the train at time 12.t   

(d)   A second train, train B, travels north from the Origin Station. At time t the velocity of train B is given by 
� � 25 60 25,Bv tt t � � �  and at time 2t   the train is 400 meters north of the station. Find the rate, in meters 

per minute, at which the distance between train A and train B is changing at time 2.t   

t � �minutes  0 2 5 8 12 

� �Av t  � �meters minute  0 100 40 –120 –150 

 
(a) � � � � 28 2 120 100 110  m/min8 2 6average accel 3

A Av v� � �  � 
�  

 

 
1 : average acceleration  

 

(b) Av  is differentiable �  Av  is continuous 
� � � �8 120 100 40 5A Avv  � � � �   

 
Therefore, by the Intermediate Value Theorem, there is a time t, 
5 8,t� �  such that � � 100.A tv  �  

 

� � � � 1 : 
2 : 

 1 : conclusion, u
8 100 5

sing IVT
A Av v� � �­

®
¯

 

 

 

(c) � � � � � � � �
12 12

2 2
12 2 300A A A As s v t dt v t dt �  �³ ³  

� �
12

2
100 40 40 120 120 1503 3 42 2 2

450
Av t dt � � � �| � � � � �

 �
³  

 

� �12 300 450 150As | �  �  
 

The position of Train A at time 12t   minutes is approximately 150 
meters west of Origin Station. 
 

 

 1 : position expression
3 :  1 : trapezoidal sum

 1 : position at time 12t

­

 

°
®
°̄

 

 

(d) Let x be train A’s position, y train B’s position, and z the distance 
between train A and train B. 

� �

� �� � � �� �

2 2 2 2 2

300, 400 500
2 20 120 25 125

500 300 100 400 125

80000 160 meters per minute5

2

00

B

dydz dxx y x ydt dt dt
x y z
v

dz
dt

dz
dt

z z �  �

  �  
 � � �  

 �

  

�

 

 2 : implicit differentiation of
3 :       distance relationship

 1 : answer

­
°
®
°̄
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Question 4 
 
Overview 
 
In this problem students were given a table of values of a differentiable function � �,Av t  the velocity of Train A, 
in meters per minute, for selected values of t in the interval 0 12,td d  where t is measured in minutes. In part 
(a) students were expected to know that the average acceleration of Train A over the interval 2 8td d  is the 
average rate of change of � �Av t  over that interval. The unit of the average acceleration is meters per minute per 
minute. In part (b) students were expected to state clearly that Av  is continuous because it is differentiable, and 
thus the Intermediate Value Theorem implies the existence of a time t between 5t   and 8t   at which 

� � 100.Av t  �  In part (c) students were expected to show that the change in position over a time interval is given 
by the definite integral of the velocity over that time interval. If � �As t  is the position of Train A, in meters, at 

time t minutes, then � � � � � �
12

2
12 2A A As s v t dt�  ³ , which implies that � � � �

12

2
12 300A As v t dt � ³  is the 

position at 12.t   Students approximated � �
12

2 Av t dt³  using a trapezoidal approximation. In part (d) students had 

to determine the relationship between train A’s position, train B’s position, and the distance between the two 
trains. Students needed to put together several pieces of information from different parts of the problem and use 
implicit differentiation to determine the rate at which the distance between the two trains is changing at time 

2.t   
 
Sample: 4A 
Score: 9 
 
The student earned all 9 points. 
 
Sample: 4B 
Score: 6 
 
The student earned 6 points: no points in part (a), 2 points in part (b), 1 point in part (c), and 3 points in part (d). 
In part (a) the student makes an arithmetic mistake in computing the average acceleration. In part (b) the student’s 
work is correct. In part (c) the student earned the point for the position expression, but the trapezoidal sum is 
incorrect. The student is not eligible for the answer point. In part (d) the student’s work is correct. 
 
Sample: 4C 
Score: 3 
 
The student earned 3 points: 1 point in part (a), 1 point in part (b), 1 point in part (c), and no points in part (d). In 
part (a) the student’s work is correct. In part (b) the student encloses 100�  within the required interval, but the 
student does not provide a reason. In part (c) the position expression is correct, but the trapezoidal sum is 
incorrect. The student is not eligible for the answer point. In part (d) the student’s work did not earn any points. 
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Let R be the shaded region bounded by the graph of 
2
,xy xe  the line 2 ,y x �  

and the vertical line 1,x   as shown in the figure above. 

(a)   Find the area of R. 

(b)   Write, but do not evaluate, an integral expression that gives the volume of the 
solid generated when R is rotated about the horizontal line 2.y  �  

(c)   Write, but do not evaluate, an expression involving one or more integrals that 
gives the perimeter of R.  

  
   
 
(a) � �� �

� �

2

2 2

1

0
1

0

1
2

Ar

1 1 112 2

ea 2

2

x

x

x
x

xe x dx

e x

ee

 

 

 � �

ª º
« »¬

 �

�� �  

¼

 

´
¶

 

 
 
 
 

 

 1 : integrand
3 :  1 : antiderivative

 1 : answer

­
°
®
°̄

 

 

 
(b) � � � �

2
1 2

2

0
2 2Volu 2me xxe x dxS ª º� � � �« »

¬ ¼
 ´

µ
¶

 

 
 
 
 

 

^ 2 : integrand
3 : 

 1 : limits and constant
 

 

 

(c) � � � �2 2 2 22 22 1 2x x x xdy xe e ex x xed
c  ��    

 

� �21 2
2

0
P 5 2 1 1 2erimeter xe e x dxª º� � � � �« »¬ ¼

 µ́
¶

 

 

 

� �2 2 1 : 
3 :  1 : integral

 1 : ans

1 2

wer

xy e x­ c  �
°
®
°
¯
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Question 5 
 
Overview 
 

In this problem students were given the graph of a region R bounded by the graph of 
2
,xy xe  the line 

2 ,y x �  and the vertical line 1.x   In part (a) students were asked to find the area of R, requiring an 

appropriate integral setup and evaluation. Students needed to correctly evaluate � �21

0
( 2 ) .xxe x dx� �´

¶
 Part (b) 

required students to find the volume of the solid generated when R is rotated about the horizontal line 2.y  �  
Students needed to set up an integral where the integrand represents a cross-sectional area of a circular disc with 

inner radius � �2 2x� �  and outer radius � �2
2 .xxe �  This yielded the integral 

� � � �
2

1 2
2

0
2 2 2 .xxe x dxS § ·� � � �¨ ¸

© ¹
´
µ
¶

 In part (c) students needed to write an expression involving one or more 

integrals that gives the perimeter of R. Students should have recognized that part of the perimeter involves finding 

the length of the curve 
2xy xe  from 0x   to 1x   as well as the length of the two line segments. The 

resulting expression is � �� � � �
21 2

2

0
1 1 2 5 2 .xe x dx e� � � � �µ́

¶
 

 
Sample: 5A 
Score: 9 
 
The student earned all 9 points. 
 
Sample: 5B 
Score: 6 
 
The student earned 6 points: 1 point in part (a), 3 points in part (b), and 2 points in part (c). In part (a) the student 
identifies the area of R as the sum of integrals from 0 to 1 of the given functions, rather than as the difference of 
these integrals. The student did not earn the first point. The student is eligible for and earned the second point for 
correctly antidifferentiating the stated integrands. The student is not eligible for the third point because both of the 
first 2 points were not earned. In part (b) the student’s work is correct. In part (c) the student correctly 

differentiates 
2
,xxe  so the first point was earned. The student gives an integral equal to the length of the portion 

of the perimeter of R determined by 
2
,xxe  so the second point was earned. The student does not include the 

length of the vertical line segment in the expression for the perimeter of R, so the third point was not earned. 
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Question 5 (continued) 
 
Sample: 5C 
Score: 3 
 
The student earned 3 points: 2 points in part (a), no points in part (b), and 1 point in part (c). In part (a) the student 

expresses the area of R as the sum of the integral from 0 to 1 of 
2xxe  and a numeric value equal to the area of the 

triangular part of R below the x-axis. The student earned the first point. The student correctly antidifferentiates 
2
,xxe  so the second point was earned. The student makes an arithmetic error, so the third point was not earned.  

In part (b) the student does not present a correct integrand for the volume generated when R is rotated about the 
horizontal line 2.y  �  The student is not eligible for any points in part (b). In part (c) the student correctly 

differentiates 
2
,xxe  so the first point was earned. The student gives an integral that is not equal to the length of 

the portion of the perimeter of R determined by 
2xxe  because the derivative of 

2xxe is not squared. The student 
did not earn the second point. The student is not eligible for the third point because both of the first 2 points were 
not earned. 
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The Taylor series for a function f about 1x   is given by � � � �1

1

21 1
n

n n

n
xn

�

 

f
� �¦  and converges to � �f x  for 

1 ,x R� �  where R is the radius of convergence of the Taylor series. 

(a)   Find the value of R. 

(b)   Find the first three nonzero terms and the general term of the Taylor series for ,f c  the derivative of f, about 
1.x   

(c)   The Taylor series for f c  about 1,x   found in part (b), is a geometric series. Find the function f c  to which 
the series converges for 1 .x R� �  Use this function to determine f for 1 .x R� �  

      

(a) Let na  be the nth term of the Taylor series. 
 

� � � �
� � � �

� �

2 11
1

1
1 2 1 ·1 1 2 1

2 1
1

n nn
n

n nnn

a x n
a n x

n x
n

� ��
�

�
� �

 
� � �

� �
 

�

 

 
� �2 1lim 1 2 1

n

n x xnof
� �

 �
�

 

2 1 1 11 2x x� � � � �  

 

The radius of convergence is 1 .2R   

 

 1 : sets up ratio
3 :  1 : computes limit of ratio

 1 : determines radius of convergence

­
°
®
°̄

 

 

(b) The first three nonzero terms are 
� � � �22 4 1 8 1 .x x� � � �  

 
The general term is � � � �1 111 2n nn x� ���  for 1.n t  
 

^ 2 : first three nonzero terms
3 : 

 1 : general term
 

 

 

(c) The common ratio is � �2 1 .x� �  
 

� � � �� �
2 2

2 11 2 1f x xx
c   

�� � �
 for 11 2x � �  

� � 2 ln 2 12 1f x dx x Cx  � �
�

´
¶  

 
� �1 0f   

ln 1 0 0C C�  �   

� � ln 2 1f x x �  for 11 2x � �  

� �

� �

 1 : 
3 :  1 : antiderivative

 1 : 

f x

f x

c­
°
®
°̄
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Question 6 
 
Overview 
 
In this problem students were given a Taylor series for a function f about 1.x   In part (a) students were asked 
to find the radius of convergence of this Taylor series. It was expected that students would use the ratio test to 

determine that the radius of convergence is 1 .2  In part (b) students needed to differentiate the series term-by-term 

to find the first three nonzero terms and the general term of the Taylor series for .f c  In part (c) students were told 
that the Taylor series for f c  is a geometric series. Students needed to know that finding the sum of that series 
requires dividing the first term of the series by the difference of 1 and the common ratio. This results in 

� � 2 .2 1f x x
c  

�
 Students were also asked to find f. This required integrating � �f xc  to find 

� � ln 2 1 .f x x C � �  In order to evaluate the constant of integration, students needed to use the initial condition 

that � �1 0f   which yields � � ln 2 1f x x �  for 11 .2x � �  

 
Sample: 6A 
Score: 9 
 
The student earned all 9 points. In part (c) the student does not need to qualify the closed form expression for 
� �f x  with “for 1 .x R� � ” 

 
Sample: 6B 
Score: 6 
 
The student earned 6 points: 3 points in part (a), 3 points in part (b), and no points in part (c). In parts (a) and (b), 
the student’s work is correct. In part (b) the student writes the first three nonzero terms and the general term of the 
Taylor series of the original function f and then differentiates to find the required first three terms and the general 
term of the Taylor series of the derivative of f. Because the question asks students to find the first three nonzero 
terms and the general term of the Taylor series for ,f c  the student is not penalized for omitting plus signs and an 
ellipsis in the boxed answer in part (b). In part (c) the student misidentifies the constant ratio in the geometric 
series. Because the first point was not earned, the student is not eligible for the third point. The student does not 
antidifferentiate correctly, so the second point was not earned. 
 
Sample: 6C 
Score: 3 
 
The student earned 3 points: 1 point in part (a), 2 points in part (b), and no points in part (c). In part (a) the student 
earned 1 point with an appropriate ratio. The student’s announced limit and conclusion are incorrect. In part (b) 
the student earned 2 points for giving the correct first three nonzero terms. The student’s general term is incorrect. 
In part (c) the student does not provide an expression for ,f c  so the student is not eligible for any points. 


