
Line Motion Problems 
For a great overview of this type of problem go to:  
http://www.linmcmullin.net/PDF_Files/Line_Motion.pdf 
 

A particle moves along the x-axis so that its velocity )(tv  at 
time t  seconds is given by ( )( )623)( --= tttv  where 

80 ££ t .  At time 2=t , the position of the particle is 
30)0( =s  

(A)  Find )(ta  and when, if ever, the acceleration is = 0 
 
 
 
(B) Describe the motion of the particle for 80 ££ t . 
 
 
 
 
(C) Find )(ts  
 
 
 
 
 
 
(D) Find the displacement of the particle for 80 ££ t  and 
find the total distance traveled for 80 ££ t . 
 
 
 
 

(E) Is the speed increasing or decreasing at time = 5 seconds? 



Graphing Problems 
For a great overview of the typical graphing problem go to: 
http://www.linmcmullin.net/PDF_Files/Graphing.pdf 
 

The derivative of a function f  is given by 
( )( )xxxxf cos2)(' 3 -=  for 20 ££ x . 

 
(A) Find the relative minimum value of )(xf .  Justify your 
answer. 
 
 
 
 
(B) Find the x-value of any points of inflection on the graph 
of f .  Justify your answer. 
 
 
 
 
 
 
(C) Find the x-value of the point at which f  attains an 
absolute maximum value. 
 
 
 
 
 
 
 



From:  
http://www.collegeboard.com/prod_downloads/ap/students/calculus/ap04_frq_calculus_ab_b.pdf 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 



 

 
 
 
 

 
 
 

 
 
 
 

 
 
 
 
 
 
 
 



From:  
http://apcentral.collegeboard.com/apc/members/repository/cal
culus_ab_00.pdf 
 
 

 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Riemann Sums and Trapezoid Rule 
 
The following table gives the velocity in the vertical direction 
(in ft/sec) of a rider on a Ferris Wheel at an amusement park.  
The time, t , is measured in seconds after the ride starts.  The 
rider moves smoothly and the table gives the values for one 
complete revolution of the wheel. 
 
    

         t         )(tv  
Seconds Feet/second 
0 0 



5 1.6 
10 2.7 
15 3.1 
20 2.7 
25 1.6 
30 0 
35 - 1.6 
40 - 2.7 
45 - 3.1 
50 - 2.7 
55 - 1.6 
60 0 

 
(A) During what interval of time is the acceleration negative? 
Justify your answer. 
 
 
(B) What is the average acceleration during the first 15 
seconds of the ride? 
 
 
 
 
 
 
(C) Find an estimate for )10(a  
 
 
 



 
 
(D) Find the total distance traveled on 600 ££t  
 
 
 
 
(E) Show that there must be some 300, ££ tt  such that the 
acceleration is equal to zero. 
 
 
 
 
 
 

(F) Approximate �
30

0

)( dttv  and state whether it is an over- or 

under-estimate of the actual value. [six intervals of equal 
length] 
 
 
 
 
 
 
 
 
 



(G) Approximate �
30

0

)( dttv  using the Trapezoid Rule. [six 

intervals of equal length] 
 
 
 
 
 
 
 
 
 
 
 
 
Rate and Accumulation Problems [Most are like the Sandy 
Beach problem] 
For a great overview go to: 
http://www.linmcmullin.net/PDF_Files/Rate_-_Accumulation.pdf 
 
From:  http://apcentral.collegeboard.com/apc/public/repository/b_calculus_ab_frq_02_10316.pdf 
 

 



 
 
 
 
From: http://apcentral.collegeboard.com/apc/public/repository/ap03_frq_calculus_ab__23063.pdf 
 

 
 
 
 



Differential equations, implicit differentiation, related rates, 
and slope fields 
For a great overview go to: 
http://www.linmcmullin.net/PDF_Files/Differential_Equations.pdf 
 
 
From: 
http://apcentral.collegeboard.com/apc/public/repository/ap03_frq_calculus_ab__23063.
pdf 
 

 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 



 

 
 

 
 



Given the curve 9416825 22 =--+ yyxx , show 

that
216
425

+
+

=
y
x

dx
dy

 

 
 
 
 
 
 
 
Find the point(s) where the curve has either a vertical or a 
horizontal tangent.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Volume/Area Problems 
See our website for a large collection of these 
 
Sometimes, the AP will ask about continuity and 
differentiability or the always popular “limit”.  Also be 
prepared to be able to use and justify the Mean Value 
Theorem, the Intermediate Value Theorem, the Extreme 
Value Theorem, use a tangent line to approximate a 
function’s value, Rolle’s Theorem, find an average rate of 
change, and find an average value [yes, they are different!]. 
 
Our webpage has numerous links to notes, problems, practice 
tests with solutions, … 


