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Calculator Use on the Exams Introduction

Topics

The four graphing calculator capabilities.
Remarks.

For Each Calculator Function:
AP Calculus Free-Response Question
Calculator Solution.
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Calculator Use on the Exams The Four Functions

Calculator Use on the Exams

Both multiple-choice and free-response sections include problems
that require the use of a graphing calculator.

A graphing calculator is expected to have these capabilities.

(1) Plot the graph of a function within an arbitrary viewing
window.

(2) Find the zeros of a functions (solve equations numerically).

(3) Numerically calculate the derivative of a function.

(4) Numerically calculate the value of a definite integral.
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Calculator Use on the Exams The Four Functions

Remarks

A student may not need to use a graphing calculator to solve a
calculator active question.

The four capabilities are the only calculator functions a student
can use to present a solution.

A student can use any other available graphing calculator function.

Great care is taken in writing the questions to ensure that students
using an advanced machine do not have an advantage.

Calculator issues:

(1) Increase the number of acceptable capabilities.
(2) Equity among students.
(3) Number of calculator active questions.
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Calculator Use on the Exams Graph a Function

2002 Form B AB-3

AP® CALCULUS AB 
2002 SCORING GUIDELINES (Form B) 

Copyright © 2002 by College Entrance Examination Board. All rights reserved. 
Advanced Placement Program and AP are registered trademarks of the College Entrance Examination Board. 
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Calculator Use on the Exams Graph a Function

Calculator Solution: TI-84 Plus CE
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Calculator Use on the Exams Graph a Function

Calculator Solution: TI-nspire
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Calculator Use on the Exams Graph a Function

2005 AB-4
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Calculator Use on the Exams Graph a Function

2005 AB-4

Part (b): Solution
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Calculator Use on the Exams Graph a Function

2014 AB-6
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Calculator Use on the Exams Graph a Function

2014 AB-6

Part (a): Calculator Solution: TI-nspire

Note: TI-84 programs to construct slope fields.
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Calculator Use on the Exams Solve Equations Numerically

2015 AB-1 / BC-1

 
AP Calculus AB–1/BC–1 Version 1.0 4LBP 
 
 

© 2015 The College Board. 
Visit the College Board on the Web: www.collegeboard.org. 

The rate at which rainwater flows into a drainpipe is modeled by the function R, where ( )
2

20sin 35
tR t ⎛ ⎞

= ⎜ ⎟
⎝ ⎠

 cubic 

feet per hour, t is measured in hours, and 0 8.t≤ ≤  The pipe is partially blocked, allowing water to drain out the 
other end of the pipe at a rate modeled by ( ) 3 20.04 0.4 0.96D t t t t= − + +  cubic feet per hour, for 0 8.t≤ ≤  
There are 30 cubic feet of water in the pipe at time 0.t =  

(a) How many cubic feet of rainwater flow into the pipe during the 8-hour time interval 0 8 ?t≤ ≤  

(b) Is the amount of water in the pipe increasing or decreasing at time 3t =  hours? Give a reason for your 
answer. 

(c) At what time t, 0 8,t≤ ≤  is the amount of water in the pipe at a minimum? Justify your answer. 

(d) The pipe can hold 50 cubic feet of water before overflowing. For 8,t >  water continues to flow into and out 
of the pipe at the given rates until the pipe begins to overflow. Write, but do not solve, an equation involving 
one or more integrals that gives the time w when the pipe will begin to overflow. 

(a) ( )
8

0
76.570R t dt =∫  { 1 : integrand

2 :
1 : answer

 

 

(b) ( ) ( )3 3 0.313632 0R D− = − <  
Since ( ) ( )3 3 ,R D<  the amount of water in the pipe is 
decreasing at time 3t =  hours. 
 

( ) ( )3  and 3 1 : considers 
2 :

 1 : answer and reason
R D⎧

⎨
⎩

 

 

(c) The amount of water in the pipe at time t, 0 8,t≤ ≤  is 

( ) ( )[ ]
0

0 .3
t
R x D x dx−+ ∫  

 
( ) ( ) 0 0, 3.271658R t D t t− = ⇒ =  

 
t  Amount of water in the pipe 
0 30 

3.271658 27.964561 
8 48.543686 

 
The amount of water in the pipe is a minimum at time 

3.272t =  (or 3.271) hours. 
 

( ) ( ) 1 : considers 
3 :  1 : answer

 1 : justification

0R t D t− =⎧
⎪
⎨
⎪⎩

 

 

(d) ( ) ( )[ ]
0

5030
w
R t D t dt+ − =∫  { 1 : integral

2 :
1 : equation
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Calculator Use on the Exams Solve Equations Numerically

2015 AB-1 / BC-1

Part (c): Solution

 
AP Calculus AB–1/BC–1 Version 1.0 4LBP 
 
 

© 2015 The College Board. 
Visit the College Board on the Web: www.collegeboard.org. 

The rate at which rainwater flows into a drainpipe is modeled by the function R, where ( )
2

20sin 35
tR t ⎛ ⎞

= ⎜ ⎟
⎝ ⎠

 cubic 

feet per hour, t is measured in hours, and 0 8.t≤ ≤  The pipe is partially blocked, allowing water to drain out the 
other end of the pipe at a rate modeled by ( ) 3 20.04 0.4 0.96D t t t t= − + +  cubic feet per hour, for 0 8.t≤ ≤  
There are 30 cubic feet of water in the pipe at time 0.t =  

(a) How many cubic feet of rainwater flow into the pipe during the 8-hour time interval 0 8 ?t≤ ≤  

(b) Is the amount of water in the pipe increasing or decreasing at time 3t =  hours? Give a reason for your 
answer. 

(c) At what time t, 0 8,t≤ ≤  is the amount of water in the pipe at a minimum? Justify your answer. 

(d) The pipe can hold 50 cubic feet of water before overflowing. For 8,t >  water continues to flow into and out 
of the pipe at the given rates until the pipe begins to overflow. Write, but do not solve, an equation involving 
one or more integrals that gives the time w when the pipe will begin to overflow. 

(a) ( )
8

0
76.570R t dt =∫  { 1 : integrand

2 :
1 : answer

 

 

(b) ( ) ( )3 3 0.313632 0R D− = − <  
Since ( ) ( )3 3 ,R D<  the amount of water in the pipe is 
decreasing at time 3t =  hours. 
 

( ) ( )3  and 3 1 : considers 
2 :

 1 : answer and reason
R D⎧

⎨
⎩

 

 

(c) The amount of water in the pipe at time t, 0 8,t≤ ≤  is 

( ) ( )[ ]
0

0 .3
t
R x D x dx−+ ∫  

 
( ) ( ) 0 0, 3.271658R t D t t− = ⇒ =  

 
t  Amount of water in the pipe 
0 30 

3.271658 27.964561 
8 48.543686 

 
The amount of water in the pipe is a minimum at time 

3.272t =  (or 3.271) hours. 
 

( ) ( ) 1 : considers 
3 :  1 : answer

 1 : justification

0R t D t− =⎧
⎪
⎨
⎪⎩

 

 

(d) ( ) ( )[ ]
0

5030
w
R t D t dt+ − =∫  { 1 : integral

2 :
1 : equation
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Calculator Use on the Exams Solve Equations Numerically

2015 AB-1 / BC-1

Part (c): Calculator Solution, TI-84 Plus CE
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Calculator Use on the Exams Solve Equations Numerically

2015 AB-1 / BC-1

Part (c): Calculator Solution, TI-nspire

Home Screen Graph Screen

15 / 30



Calculator Use on the Exams Solve Equations Numerically

2015 AB-1 / BC-1

Part (c): Calculator Solution, TI-nspire, Continued
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Calculator Use on the Exams Solve Equations Numerically

2015 BC-2, Part (b)

 
AP Calculus BC–2 Version 1.0 4LBP 
 
 

© 2015 The College Board. 
Visit the College Board on the Web: www.collegeboard.org. 

At time 0,t ≥  a particle moving along a curve in the xy-plane has position ( ) ( )( ),x t y t  with velocity vector 

( ) ( )( )2 0.5cos , .tv t t e=  At 1,t =  the particle is at the point ( )3, 5 .  

(a) Find the x-coordinate of the position of the particle at time 2.t =  

(b) For 0 1,t< <  there is a point on the curve at which the line tangent to the curve has a slope of 2. 
At what time is the object at that point? 

(c) Find the time at which the speed of the particle is 3. 

(d) Find the total distance traveled by the particle from time 0t =  to time 1.t =  

(a) ( ) ( )2 2
1

2 3 cos 2.557x t dt == + ∫  (or 2.556) 

 

 1 : integral
3 :  1 : uses initial condition

 1 : answer

⎧
⎪
⎨
⎪⎩

 

 

(b) 
( )

0.5

2cos

tdy dtdy e
dx dx dt t

= =  

( )
0.5

2 2
cos

te
t

=  

0.840t =  
 
 

{ 1 : slope in terms of 
2 :

 1 : answer
t  

 

(c) ( )2 2coSpee sd tt e= +  

( )2 2cos 3tt e+ =  

2.196t =  (or 2.195) 
 
 

{ 1 : speed in terms of 
2 :

 1 : answer
t  

 

(d) ( )1 2 2
0

Distance co 95s 1.5tt e dt == +∫  (or 1.594) { 1 : integral
2 :

1 : answer
 

 
 

 
AP Calculus BC–2 Version 1.0 4LBP 
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At time 0,t ≥  a particle moving along a curve in the xy-plane has position ( ) ( )( ),x t y t  with velocity vector 

( ) ( )( )2 0.5cos , .tv t t e=  At 1,t =  the particle is at the point ( )3, 5 .  

(a) Find the x-coordinate of the position of the particle at time 2.t =  

(b) For 0 1,t< <  there is a point on the curve at which the line tangent to the curve has a slope of 2. 
At what time is the object at that point? 

(c) Find the time at which the speed of the particle is 3. 

(d) Find the total distance traveled by the particle from time 0t =  to time 1.t =  

(a) ( ) ( )2 2
1

2 3 cos 2.557x t dt == + ∫  (or 2.556) 

 

 1 : integral
3 :  1 : uses initial condition

 1 : answer

⎧
⎪
⎨
⎪⎩

 

 

(b) 
( )

0.5

2cos

tdy dtdy e
dx dx dt t

= =  

( )
0.5

2 2
cos

te
t

=  

0.840t =  
 
 

{ 1 : slope in terms of 
2 :

 1 : answer
t  

 

(c) ( )2 2coSpee sd tt e= +  

( )2 2cos 3tt e+ =  

2.196t =  (or 2.195) 
 
 

{ 1 : speed in terms of 
2 :

 1 : answer
t  

 

(d) ( )1 2 2
0

Distance co 95s 1.5tt e dt == +∫  (or 1.594) { 1 : integral
2 :

1 : answer
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Calculator Use on the Exams Solve Equations Numerically

2015 BC-2, Part (b)

Calculator Solution: TI-84 Plus CE

Graph Screen Home Screen
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Calculator Use on the Exams Solve Equations Numerically

2015 BC-2, Part (b)

Calculator Solution: TI-nspire

Graph Screen Home Screen
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Calculator Use on the Exams Numerically Calculate the Derivative of a Function

2014 AB-1 / BC-1, Parts (b) and (d)
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Calculator Use on the Exams Numerically Calculate the Derivative of a Function

2014 AB-1 / BC-1, Part (b)

Calculator Solution: TI-84 Plus CE

Home Screen Graph Screen
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Calculator Use on the Exams Numerically Calculate the Derivative of a Function

2014 AB-1 / BC-1, Part (b)

Calculator Solution: TI-nspire

Home Screen Graph Screen
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Calculator Use on the Exams Numerically Calculate the Value of a Definite Integral

2015 AB-2

 
AP Calculus AB–2 Version 1.0 4LBP 
 
 

© 2015 The College Board. 
Visit the College Board on the Web: www.collegeboard.org. 

Let f and g be the functions defined by ( )
2 21 x xf x x e −= + +  and 

( ) 4 26.5 6 2.g x x x x= − + +  Let R and S be the two regions 
enclosed by the graphs of f and g shown in the figure above. 

(a) Find the sum of the areas of regions R and S. 

(b) Region S is the base of a solid whose cross sections perpendicular 
to the x-axis are squares. Find the volume of the solid. 

(c) Let h be the vertical distance between the graphs of f and g in 
region S. Find the rate at which h changes with respect to x when 

1.8.x =  

(a) The graphs of ( )y f x=  and ( )y g x=  intersect in the first 
quadrant at the points ( )0, 2 ,  ( )2,4 ,  and 
( ) ( ), 1.032832 2.401 08 ., 1A B =  
 

( ) ( )[ ] ( ) ( )[ ]
2

0

0.997427 1.006919 2.00

e

4

Ar a
A

A
f xg x g x dxf x dx + −

= +

=

=

− ∫∫  

 

 1 : limits
4 :  2 : integrands

1 : answer

⎧
⎪
⎨
⎪⎩

 

 

(b) ( ) ( )[ ]
2 2 1.28Volum 3e
A
f x g x dx == −∫  { 2 : integrand

3 :
1 : answer

 

 
(c) ( ) ( ) ( )h x f x g x= −  

( ) ( ) ( )h x f x g x′ ′ ′= −  
( ) ( ) ( )1.8 1.8 1.8 3.812 (or 3.811)h f g′ ′ ′= − = − −  

 

{ 1 : considers 
2 :

 1 : answer
h′  
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Calculator Use on the Exams Numerically Calculate the Value of a Definite Integral

2015 AB-2

Solution
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Let f and g be the functions defined by ( )
2 21 x xf x x e −= + +  and 

( ) 4 26.5 6 2.g x x x x= − + +  Let R and S be the two regions 
enclosed by the graphs of f and g shown in the figure above. 

(a) Find the sum of the areas of regions R and S. 

(b) Region S is the base of a solid whose cross sections perpendicular 
to the x-axis are squares. Find the volume of the solid. 

(c) Let h be the vertical distance between the graphs of f and g in 
region S. Find the rate at which h changes with respect to x when 

1.8.x =  

(a) The graphs of ( )y f x=  and ( )y g x=  intersect in the first 
quadrant at the points ( )0, 2 ,  ( )2,4 ,  and 
( ) ( ), 1.032832 2.401 08 ., 1A B =  
 

( ) ( )[ ] ( ) ( )[ ]
2

0

0.997427 1.006919 2.00

e

4

Ar a
A

A
f xg x g x dxf x dx + −

= +

=

=

− ∫∫  

 

 1 : limits
4 :  2 : integrands

1 : answer

⎧
⎪
⎨
⎪⎩

 

 

(b) ( ) ( )[ ]
2 2 1.28Volum 3e
A
f x g x dx == −∫  { 2 : integrand

3 :
1 : answer

 

 
(c) ( ) ( ) ( )h x f x g x= −  

( ) ( ) ( )h x f x g x′ ′ ′= −  
( ) ( ) ( )1.8 1.8 1.8 3.812 (or 3.811)h f g′ ′ ′= − = − −  

 

{ 1 : considers 
2 :

 1 : answer
h′  
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Calculator Use on the Exams Numerically Calculate the Value of a Definite Integral

2015 AB-2

Explore on the Graph Screen
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Calculator Use on the Exams Numerically Calculate the Value of a Definite Integral

2015 AB-2

Explore on the Graph Screen
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Calculator Use on the Exams Numerically Calculate the Value of a Definite Integral

2015 AB-2

Confirm on the Home Screen
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Calculator Use on the Exams Numerically Calculate the Value of a Definite Integral

2015 AB-2

Part (a): Alternate Solution
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Calculator Use on the Exams Numerically Calculate the Value of a Definite Integral

2015 AB-2

Parts (b) and (c): Calculator Solution
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Calculator Use on the Exams Numerically Calculate the Value of a Definite Integral

2015 AB-2

Parts (b) and (c): Calculator Solution
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