
AP Calcu lu s BC Sy l lab u s 
 
Br ief  Descr ip t ion  o f  Cou r se:   This course is designed to cover two 
sem esters of college calculus m aterial.  I t  covers an extensive study of 
funct ions, graphs, lim its, derivat ives, definite integrals, polynom ial 
approxim at ions and series and applicat ions of all of the above.  Each of 
these topics is approached via the "Rule of Four" , with act iv it ies that  
em phasize expressing m athem at ics from  graphical, numerical, 
analyt ical, and verbal representat ions.  Maintaining consistency with 
our dist r ict , we will require a form al lab report  each quarter that  
reinforces "The Rule of Four" . 
 
Un i t  I n f o r m at ion  
Un i t  Nam e or  Tim ef r am e:  
Top ic 1  ( Ch ap t er  1 ) :  Lim i t s an d  Th ei r  Pr op er t ies ( 1 2  Day s)  

Content  and/ or Skills Taught:  
-  Review propert ies of funct ions in context   
-  Graphical interpretat ion of lim its  
-  Num erical calculat ion of lim its  
-  One-sided lim its  
-  Propert ies of lim its  
-  Existence of lim its  
-  I nfinite lim its  
-  Lim its at  Infinity  
-  Cont inuity  
-  Types of discont inuit ies  
-  I nterm ediate Value Theorem  

Major Assignm ents and/ or Assessm ents:  
Problem  set  on lim its at  end of subm ission 

Un i t  Nam e or  Tim ef r am e:  
Top ic 2  ( Ch ap t er s 2 , 5 , an d  9 ) :  D i f f er en t iat ion  ( 3 0  Day s)  

Content  and/ or Skills Taught:  
-  Lim it  Definit ion of the Derivat ive  
-  Finding Equat ions of Tangent  Lines  
-  Relat ing the derivat ive to the slope of the tangent  line  
-  Est im at ing derivat ives from  tables and graphs  
-  I nterpretat ion of the derivat ive as an instantaneous rate of change  
-  Graphical interpretat ion of different iabilit y /  non-different iability   
-  Different iability  im plies cont inuity, but  cont inuity does not  necessarily  
im ply different iabilit y .  
-  Rules for different iat ion:  Power, Product , Quot ient , Chain  
-  Propert ies of derivat ives  



-  I m plicit  different iat ion  
-  Related rates  
-  Recognizing the need for the derivat ive in applied problem s  
-  Different iat ing exponent ial, logarithm ic, and inverse t r igonom et ric 
funct ions  
-  L'Hopital's Rule and Relat ive Rates of Growth (Exponent ial, 
Polynom ial, Logarithm ic)   
-  Finding the derivat ive of the inverse of a funct ion at  a point   
-  Different iat ion of param et ric and polar curves  

Major Assignm ents and/ or Assessm ents:  
Problem  set  on derivat ives at  end of subm ission 

Un i t  Nam e or  Tim ef r am e:  
Top ic 3  ( Ch ap t er  3 ) :  Ap p l icat i on s o f  Der iv at iv es ( 3 0  Day s)  

Content  and/ or Skills Taught:  
-  Ext rem e value theorem  
-  Finding absolute ext rem a of a funct ion on a closed interval  
-  I ncreasing and decreasing funct ions  
-  Analyzing m onotonicity of funct ions  
-  I nterpret ing the derivat ive in elem entary physics applicat ions, 
including posit ion, velocity, and accelerat ion  
-  Rect ilinear m ot ion  
-  Finding local ext rem a by the first  and second derivat ive tests  
-  Rolle's Theorem , The Mean Value Theorem , and their geomet ric 
interpretat ions  
-  Analyzing the relat ionship between f, f ',  and f ' ' by use of sign charts  
-  Determ ine intervals of concavity and points of inflect ion  
-  Curve sketching using all of the above inform at ion  
-  Using local linear approxim at ions to est im ate the value of a funct ion 
from  the tangent line equat ion  
-  Exam ine error bound from a local linear approxim at ion  
-  Opt im izat ion of funct ions ( local and global)  as applied to real-world 
problem s  
-  Applicat ions of opt im izat ion to m arginal business applicat ions  

Major Assignm ents and/ or Assessm ents:  
Virus lab at  end of subm ission 

Un i t  Nam e or  Tim ef r am e:  
Top ic 4  ( Ch ap t er s 4  an d  5 ) :  I n t r od u ct ion  t o  I n t eg r at ion  an d  
D i f f er en t ia l  Eq u at ion s ( 3 0  Day s)  

Content  and/ or Skills Taught:  
-  Ant iderivat ives as related to derivat ives of elem entary funct ions  
-  Rect ilinear m ot ion problem s requir ing ant idifferent iat ion  



-  Visual interpretat ion of the family of curves that  sat isfy a different ial 
equat ion v ia slope fields  
-  Finding specif ic solut ions to a different ial equat ion using an init ial 
condit ion  
-  Review of sigm a notat ion and propert ies of sigm a notat ion  
-  Exam ining the definite integral as a Riem ann sum using left  sum s, 
r ight  sum s, m idpoint  sum s, and t rapezoidal sum s  
-  Develop the definite integral as a lim it  of these Riem ann sum s  
-  Propert ies of definite integrals  
-  First  and second Fundam ental Theorem s of Calculus  
-  Average value of a funct ion from an analyt ical and graphical 
approach  
-  I ntegrat ing rates of change to give the net  change in the funct ion 
over an arbit rary interval  
-  The Fundam ental Theorem s of Calculus as accumulat ion funct ions, 
both as accum ulated area and in the context  of applied problem s  
-  Develop the form ula for the solut ion to a different ial equat ion given 
an init ial condit ion by using the integral as an accum ulat ion funct ion  
-  I ntegrat ion by u-subst itut ion  
-  Solv ing separable different ial equat ions, em phasizing exponent ial 
growth and decay, interest  problem s, and Newton's Law of Cooling 

Major Assignm ents and/ or Assessm ents:  
Fundam ental Theorem  of Calculus packet  at  end of submission 

Un i t  Nam e or  Tim ef r am e:  
Top ic 5  ( Ch ap t er  6 ) :  Ap p l icat i on s o f  I n t eg r at ion  ( 1 0  Day s)  

Content  and/ or Skills Taught:  
-  Finding the area of a region  
-  Finding the area of a region between two curves  
-  Volum es of solids of revolut ion (disk, washer m ethods)   
-  Volum es of solids with known cross sect ions  
-  Arc length of funct ions of the form  y =  f(x) , x =  g(y) , and 
param et rically defined curves  
-  I f t ime, shell m ethod for finding volumes of solids of revolut ion, as 
well as surface area of such solids 

Major Assignm ents and/ or Assessm ents:  
Solids of Revolut ion Lab at  end of subm ission 

Un i t  Nam e or  Tim ef r am e:  
Top ic 6  ( Ch ap t er  7 ) :  Tech n iq u es o f  An t id i f f er en t iat ion  ( 1 0  
Day s)  

Content  and/ or Skills Taught:  
-  I ntegrat ion by parts  



-  I ntegrat ion by part ial fract ions  
-  Solv ing logist ic different ial equat ions  
-  I m proper integrals  
-  Cont inue discussion on slope fields and different ial equat ions using 
Euler's Method 

Major Assignm ents and/ or Assessm ents:  

Un i t  Nam e or  Tim ef r am e:  
Top ic 7  ( Ch ap t er  8 ) :  Po ly n om ial  Ap p r ox im at ion s an d  Ser ies ( 2 5  
Day s)  

Content  and/ or Skills Taught:  
-  Review of Sequences, Monotonicit y, Convergence of Sequences 
through analyt ical and graphical approach  
-  Lim it  definit ion of convergence of a series as a lim it  of a sequence of 
part ial sum s  
-  Tests for determ ining the convergence/ divergence of a series of 
constants through the acronym  PARTI NG C:   
-  P-series  
-  Alternat ing series test  (with error bound)   
-  Rat io and Root Tests  
-  Telescoping Series  
-  I ntegral Test  for convergence:  The relat ionship between the 
convergence of a series with it s associated definite integral. Show how 
this proves the P-series test .  
-  Nth Term  Test  for Divergence  
-  Geom et ric Series:  Exam ining the rat io to determ ine 
convergence/ divergence  
-  Com parison Test :  Direct  Com parison and Lim it  Com parison Tests  
-  The Harm onic and Alternat ing Harm onic Series:  I nvest igated by TI -
83 program  that  sum s both series for an indefinite period  
-  I nt roducing Power Series through Geom et ric Series:  (For exam ple, 
1/ (1-x) )   
-  Using series tests to f ind intervals of convergence and test ing the 
endpoints.  
-  Funct ions defined by power series through funct ional replacem ent , 
m ult iples of known power series, term -by- term different iat ion, and 
term -by- term  integrat ion  
-  Graphically determ ining the interval of convergence and using an 
error funct ion to determ ine the accuracy of the approxim at ion  
-  Develop Taylor and Maclaurin series through local linear, local 
quadrat ic, local cubic and higher-degree polynom ial approxim at ions  
-  Em phasize that  a Taylor polynomial is a Maclaurin polynom ial 
t ranslated by "a" units horizontally  
-  Require students to mem orize Maclaurin series for e^ x, sin(x) , 



cos(x) , and 1/ (1-x)  in both closed and expanded form  
-  Lagrange error bound for Taylor polynom ials to calculate the degree 
of the polynomial needed for a desired accuracy 

Major Assignm ents and/ or Assessm ents:  
Applicat ions of Series worksheet  at  end of subm ission 

 

Un i t  Nam e or  Tim ef r am e:  
Top ic 8  ( Ch ap t er  9 , 7 ) :  Po lar  Ar eas, Ar eas o f  Con ic Sect i on s, 
an d  Tr ig on om et r ic Su b st i t u t ion s ( 8  Day s)  

Content  and/ or Skills Taught:  
-  Determ ining the intersect ion of polar curves analyt ically and 
graphically  
-  Area bounded by one or m ore polar curves  
-  Trigonom et ric Subst itut ions  
-  Determ ining the area bounded by conic sect ions  

Un i t  Nam e or  Tim ef r am e:  
Top ic 9 :  ( Post - AP Ex am )  ( 2 0  Day s) :   

Students do a 4th  Quarter perform ance assessm ent requir ing them  to 
assim ilate their calculus knowledge in a creat ive form .  Som e projects 
include m ath m usic v ideos, m ath docudram as, recreat ing a 3-D object  
v ia regression analysis and com puter graphing. 

Tex t b ook s 
Author:  Larson, Ron 
Second Author:  Robert , Hostet ler 
Tit le:  Calculus with Analyt ic Geomet ry:  6th Edit ion 
Publisher:  Houghton Miff lin Com pany 
Published Date:  1998 
Descript ion:  This textbook is current ly supplem ented by resources 
from  several other sources, which are listed below.  Also, we are in the 
process of gaining approval for a new textbook for the 2007-08 school 
year:  Calculus, Early Transcendentals, 8th Edit ion, copyright  2005. 

Ot h er  Cou r se Mat er ia ls 
Material Type:  Other 
Descript ion:  I nform at ion taken from  the following textbooks:   
 
Anton, H. Calculus:  5th Edit ion, 1996, John Wiley and Sons, I nc. 
Hoboken, NJ.  
 
Finney, R., Dem ana, F., Waits, B. and Kennedy, D., Calculus:  
Graphical, Num erical, Algebraic, 1999, Addison Wesley Co., Glenview, 



I L.  
 
Hughes-Hallet t , D., Gleason, A., McCallum , W., et . al., Calculus:  Single 
Variable, 4th Edit ion, 2005, John Wiley and Sons, I nc., Hoboken, NJ.  
 
Other resources used:   
 
DeTem ple, D. and Robertson, J., The Calc Handbook:  Conceptual 
Act iv it ies for Learning the Calculus, 1991, Dale Seym our Publicat ions, 
Palo Alto, CA.  
 
Edwards, B. Them es for Advanced Placem ent Calculus, 1998, 
Houghton Mifflin Co., Boston, MA.  
 
Finney, R., Dem ana, F., Waits, B., and Kennedy, D., Calculus:  
Advanced Placem ent Correlat ions and Preparat ion, 2003, Prent ice Hall, 
Upper Saddle River, NJ.  
 
Foerster, P., Calculus Explorat ions, 1998, Key Curriculum Press, 
Em eryville, CA.  
 
Howell, M. and Montgom ery M., Be Prepared for the AP Calculus Exam , 
2005, Skylight  Publishing, Andover, MA.  
 
Lederm an, D., Mult iple Choice and Free-Response Quest ions in 
Preparat ion for the AP Calculus (BC Exam inat ion) , 7th Edit ion, 2005, D 
and S Market ing System s, Brooklyn, NY.  
 
McMullin, L., Teaching AP Calculus, 2003, D and S Market ing System s, 
Brooklyn, NY.  
 
Many exercises taken from AP Workshop m aterials. 

W eb si t es 
URL: ht tp: / / apcent ral.collegeboard.com  
Descript ion:  

URL: ht tp: / / facstaff.bloom u.edu/ skokoska/  
Descript ion: A website created by Stephen Kokoska of Bloom sburg 
Universit y, containing valuable packets of inform at ion that  will be used 
in our course 

 

Ad d i t ion al  I n f o r m at ion   



Requirem ent :  Preparat ion for AP Exam  
How Course Meets Requirem ent :  Every test  is m ade in the form  of a 
m ock AP Exam . Each will contain both Mult iple Choice and Free 
Response Quest ions, both with and without  a calculator, pared down to 
a 44 m inute t im e period.  
 
Students receive 6-8 packets in the same form at , on which they are 
encouraged to work on in study groups. They will be required to write 
up indiv idual solut ions to these assignments. Solut ions m ust include 
full setups, all required work, and verbal descript ions and just if icat ions 
where required.  
 
Students receive a packet at  the beginning of the year not ify ing them  
of the requirements of the AP Exam . All work is graded using criteria 
for the AP Exam  (3 decim al place accuracy, etc.) , and a pract ice exam  
is held two weeks before the exam , simulat ing a full- length exam .  
 
The m onth before the AP Exam , the teachers will be available at  least  
4 days a week (m ornings and/ or afternoons)  for focused review for the 
AP Exam . Previous released tests, sam ple student  work for grading, 
m aterials obtained from  AP Conferences and the tests in the D and S 
Market ing System s review book are used. Students who diligent ly 
at tend these sessions and pract ice in the preparat ion book have 
consistent ly scored 4's or 5's on the BC port ion of the AP Exam . 

Requirem ent :  Graphing Calculator and Com puter Technology 
How Course Meets Requirem ent :  Students are constant ly asked to 
perform  the four calculator operat ions necessary for success on the AP 
Test :   
1)  Plot t ing the graph of a funct ion within an arbit rary v iewing window 
and determ ining the m ost  appropriate dom ain and range for the given 
situat ion.  
2)  Finding the zeros of a funct ion and the intersect ion of two curves 
while storing the x-  and y-  coordinates of intersect ion for use in later 
calculat ions.  
3)  Numerically calculate the value of the derivat ive of a funct ion at  a 
point  and graph f ' from f using the appropriate calculator comm and.  
4)  Numerically evaluate a definite integral on the hom e screen and 
from  the graph.  
 
We also use the technology provided by the graphing calculator to go 
beyond these 4 required tasks. For exam ple, we graph in sequent ial 
m ode to invest igate the convergence or divergence of an infinite 
series.  
 



We also use com puter technology by v isit ing appropriate websites to 
supplem ent  our inst ruct ion with dynam ic dem onst rat ions. We have 
taught students to use WinPlot  for graphing purposes, as well as to 
v isualize solids of revolut ion and solids created by the cross-sect ional 
m ethod.  
 
Further, we are in the process of creat ing a "Sm art "  Calculus 
classroom . We wrote and won a Verizon grant  to purchase a Sm art  
Board and projector for our classroom . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Topic 1:  Problem Set  on Lim its 
 
Problems on Limits and Continuity:  Complete the following problems, being sure 
to show ALL of your work. 
 
1. CharlesÕ Law for gases states that if the pressure remains constant, then the 

relationship between the volume V that a gas occupies and its temperature T 

(in degrees Celsius) is given by 0
11

273
V V T! "

# $
% &

= + .  The temperature T = -

273 Co  is called absolute zero.  (In this formula, V0 is assumed to be a 
constant.) 

 
a) Find 

273
lim .

T
V

+!"
 

 
b) What are the physical implications of part a? 

 
c) Why is a right-hand limit necessary? 

 
 
2. Glucose is transported within an enzyme-glucose complex through the 

placenta from the mother to the fetus.  The enzyme acts as a catalyst, 
accelerating the transportation process.  The Michaelis-Menten law, 

 

( ) axC x
x b

=
+

 

 
approximates the relationship between the concentration of the enzyme-
glucose complex and the concentration x of glucose.  (a  and b are positive 
constants) 
 
a) Determine lim ( )

x
C x

! "
. 

 
b) Find all horizontal and vertical asymptotes for ( )C x .  (Show all of your 

work!!) 
 
 
 
 
 
 
 
 
 



3. The table below gives several measurements of the velocity of a particle 
moving along a straight line: 

 
t  (sec) 0 5 7 9 14 
( )v t  (m/sec) 3.35 4.25 2.75 2.55 4.70 

 
Assuming that ( )v t  is continuous, what is the smallest possible number of times 

where ( )v t is exactly 4 m/sec (0 14t! ! )? 
 
 
 
4. Consider the following pairs of functions: 
 

2 2

3 2

4

                            ( )                             ( )

I.                    3 5                   2 4 1

II.                  3 4 6                 16 9

III.                 5

f x g x

x x x x

x x x x

x

+ ! ! +

! + ! +

! 3 6

3 2 3

3

9 2          2 3

IV.                 4 9 11 1       5 2 6

V.                  2 7                       4 2 8 

x x x x

x x x x x

x x x

! + + +

+ ! + ! ! +

! ! + !

 

 

a. For which pair, or pairs, of functions is it true that 
( )lim
( )x

f x
g x! "

= "  or 

( )lim
( )x

f x
g x!"

=#"?  Tell whether your pair approaches positive or negative 

infinity and justify! 
 

b. For which pair, or pairs, of functions is it true that 
( )lim 0
( )x

f x
g x! "

= ? 

c. For which pair, or pairs, of functions is it true that 
( )

lim
( )x

f x
g x!"

 is finite, but 

not equal to 0?  For each of these pairs, determine 
( )lim
( )x

f x
g x! "

. 

 
 
 
 
 
 
 

 
 



5. Sketch the graph of a function ( )f x  having all of the following properties: 
 

i.) (2) 0f =  

ii.) 
4 4

lim ( ) 3 and lim ( ) 2
x x

f x f x
+ !" "

= =  

iii.) lim ( ) 0 and lim ( )
x x

f x f x
! " ! #"

= = #"  

iv.) ( ) is continuous on ,4  and (4, ).f ! " "  

 
 
 
6. Write the equation of a function ( )f x  such that ( )f x  has vertical 

asymptotes at 5 and 3x x= = ! , as well as a horizontal asymptote at 
8y = ! . 

 
Topic 2:  Problem Set on Derivatives 
 
Problems on the Derivative as a Rate of Change:  Complete the following 
problems, being sure to show ALL of your work. 
 
1. A thin metal wire is exposed to heat at one end.  Its temperature in degrees 

Celsius, ( )T x , at any point is a function of that pointÕs distance from the heat 
source, x , given in centimeters.  Several measurements are taken and 
compiled in the table below: 

 
x  (cm) 0 2 4 5 6 8 10 

( ) ( )T x Co  85 78 72 67 63 59 57 

 
a.) Using the table above, provide an estimate for '(5).T   Show all the 

computations that lead to your answer.  Be sure to include appropriate units 
of measurement. 

b.) In the context of the problem, what does your answer from part a) mean?  Be 
sure to describe why the sign of your answer (positive or negative) is what it 
is. 

c.) Suppose that you were given the actual function ( )T x .  Specifically, suppose 

that on the interval from 0 10x! ! , 2( ) .151 4.455 85.697T x x x= ! + .  

Using this model, find '(5).T  
 
 
 
 
 
 
 



2. Consider the graph of the following function: 
 

! 4.0 ! 3.0 ! 2.0 ! 1.0 1.0 2.0 3.0 4.0 5.0

! 4.0

! 3.0

! 2.0

! 1.0

1.0

2.0

3.0

4.0

 
 
a.) For what values of x is the function discontinuous? 
b.) For what values of x is the function not differentiable? 
c.) At what marked points is the derivative positive? 
d.) At what marked points is the derivative negative? 
e.) At what marked points is the derivative zero? 
f.) At which of the marked points is the derivative greatest? 
g.) At which of the marked points is the derivative least? 
 

3. Suppose that the point ( , )a b  is an arbitrary point on the graph of 
1

y
x

=  in 

the first quadrant.  Prove that the area of the triangle formed by the tangent 
line through ( , )a b  and the coordinate axes is 2.  (You will find it helpful to 
create a sketch, find the equation of the tangent line, and find the x- and y-
intercepts of that tangent line) 

 
 
 
 
 
 
 
 



4. Use the limit definition of the derivative to evaluate the following limits: 
 

a) 
7 7

0

( )
lim
h

x h x
h!

+ "
 

 

b) 
2/3 2/3

0

( )
lim
h

x h x
h

! !

"

+ !
 

 

c) 
10 10

0

(2 ) 2
lim
h

h
h!

+ "
 

 

d) 
6/5 6/5

0

( 1 ) ( 1)
lim
h

h
h!

" + " "
 

 
 
5a)  Here, the graph of a position function is shown.  It represents the distance in 
kilometers that a person drives during a 20-minute drive to work.  Make a sketch 
of the corresponding velocity function. 
 

! 4.0 ! 2.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0 24.0

! 3.0

3.0

6.0

9.0

12.0

15.0

18.0

21.0

24.0

 
 
 
 
 
 
 
 
 



5b)  Here, the graph of a velocity function is shown.  It represents the velocity in 
kilometers per hour during a 20-minute drive to work.  Make a sketch of the 
corresponding position function. 
 

! 4.0 ! 2.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0 24.0

10.0

20.0

30.0

40.0

50.0

60.0

 
 
 
Topic 3: Virus Lab 
 

VIRUS LAB 
 

DUE:  November 1, 2006 
 
Each student will submit a formal lab report.  The lab report will be graded 
using the attached rubric (please attach to your report). 
 
Your report must include the following: 
 
1)  A graph of the logistic function created in class, this will also have the 
graph of the first and second derivatives superimposed on the logistic 
function.  You must label each curve precisely and you may have the 
calculator locate the inflection point on the graph of the logistic function. 
 
2)  A hand-calculated function for the first and second derivatives.  These 
may be neatly written in your report since they are so difficult to type 
 



3)  A listing of the horizontal asymptotes and their significance in the 
experiment. 
 
4)  An explanation of the use and significance of each dierivative in terms of 
the conditions of the experiment. 
 
5)  Explanation of the graphs produced in the internet activity (i.e.  50%, 
80% and 20% infection rates using your own parameters). 
 
6)  Answers to the activities on p. 8 of the lab that include the investigations 
on p. 6 of the lab. 
 
7)  A conclusion that relates the results of your  class experiment, the results 
of the internet activity and the information on the general logistic function. 
 

VIRUS LAB 
 

Logistic Curves: 
 

The graph of a function of the form 
ktAe

L
P

!
+

=
1 where 0

0

P
PL

A
!

=
 

where L, A and k are positive constants, is an s-shaped or sigmoid curve.  The term 
logistic curve is also used to refer to such a graph.  Logistic curves are rather accurate 
models of population growth when environmental factors impose an upper bound on the 
possible size of the population.  They also describe the spread of epidemics and rumors in 
a community. 
 

NOTE:  On TI-83   
BxAe

C
y

!+
=

1  Where C = L and B = k in the above formula. 
 
Using the general logistic formula, find 
 
a)   the y-intercept 
 
b)  lim P(t) 
    !"t  
 
c)  lim P(t) 
    ! "#t  
 
d)  a general graph of the function 
 



Now letÕs simulate the spread of a virus by using our calculator and the random number 
generator.  We will then graph the logistic curve produced and find the general equation, 
the first and second derivatives, and analyze the information from the graph. 
 
 1.  Count off and REMEMBER your number. 
 2.  The overhead calculator will generate random integers between 1 and the total  
      number of participants.  The first sick person is determined by randIn (1, N, 1) 
     where N is the number of people in the room.  The second person by (1, N, 1)  
     and then continue with (1, N, # people infected) to generate more infected  
     people.  The simulation ends when all participants are infected. 
 3. The person with the number shown will be asked to sit and is the first person  
                with the disease. 
 4.  A person can only infect on other person at a time in this simulation.  The 
                calculator will be used to generate one additional number for each person who 
                is currently infected. 
 5.  Use this table to keep track of the total infected participants at the end of each 
                 round. 
ROUND-DAY                                       NUMBER OF SICK PEOPLE 
    1 
    2 
    3 
    4 
    5 
    6 
    7 
    8 
    9 
  10 
  11 
  12 
 
6.  Now enter your data in lists in your calculator and perform a logistic regression on the  

    data.  Use the command Logistic 121
,, YLL  and this will put the equation in the 

    Y-editor. 
7.  Next ask the calculator to graph the first and second derivatives of this function. 
 
            

                                   ),,(

),,(

23

12

xxYnDerivY

xxYnDerivY

=

=

 
8.  Answer the following questions: 
 
          A)  What information do the derivatives give about the function? 
          B)  What was the horizontal asymptote of your graph?  How does this relate to the 
                number of students in the experiment? 
          C)  Find the functions for the first and second derivatives.  (Hand-calculate) 



          D)  Find the inflection point of the graph.  Discuss its general location 
                along the t-axis.  You may locate this on the calculator by tracing the zero of  
                the second derivative and then scooting up to the graph of the function.   
                Remember:  a point of inflection is a point on the actual function, not a point on 
                the second derivative.                 
          E)  Explain what each derivative tells you about the condition of the experiment. 
                Do not use math-talk; your explanation should be about rate of infection,  
                carrying capacity, change in the rate of infection, signs of the rates and how 
                they change. 
 
9.  Visit the internet site www.nctm.org/mathhereandnot/default.asp and perform the 
activities on How Are Viruses Spread?  Include in your report copies of the graphs 
created when you change the parameters according to the directions.   Answer all the 
questions posed in the activity. 
 
10.  Then read the article (attached) on How To Minimize the Threat of Pandemic.  
Answer the questions posed about quarantine, medicine for infected people and medicine 
for uninfected people.    
 
 
A complete lab report on this experiment and the internet activity is due on 
________________________________________ 
 
 
This lab will be worth 75 points. 
 
         
 
 
Topic 4:  Fundamental Theorem of Calculus packet 
 

The Fundamental Theorems of Calculus and their 
Applications 

 
Recall the First Fundamental Theorem of Calculus:  Suppose that f  is a continuous 

function on [ ],a b , and that F  is an antiderivative of .f   Then,  

 

 ( ) ( ) ( )
b

a
f x dx F b F a= !"  

 
Although extremely important in its own right, this theorem has consequences that are 
heavily emphasized on the AP Exam. 
 

Corollary 1:  '( ) ( ) ( )
b

a
f x dx f b f a= !"  



 
Note what this is telling us:  If we know the rate of change of a function, ( ),f x  on any 

closed interval [ ],a b ; that is, we know '( ),f x  we can recover the net change in the 

original function f  by merely integrating it over the interval [ ], .a b   This sums up for 

us the inverse relationship between derivatives and integrals.  If we are given a function 
and we want its rate of change, we differentiate it.  If we are given the rate of change of a 
function and we want to know the net change in the original function, we integrate it. 
 
A second corollary is also of the utmost importance, and follows immediately from 
Corollary 1. 
 

Corollary 2:  ( ) ( ) '( ) 
b

a
f b f a f x dx= + !  

 
Notice that to get this, all we did was add ( )f a  to both sides of the equation in 
Corollary 1, and rearrange slightly.  Yet, this equation also has a great deal to tell us.  
Specifically, this equation tells us that if we know the value of a function at some initial 
point in time, ,x a=  and we know the rate of change of that function, we can recover the 
value of the original function at some later point in time, .x b=  
 
Also, let us recall the Second Fundamental Theorem of Calculus:  If a is a constant, then   
 

( ) ( )
x

a

d
f t dt f x

dx
=!  

 
Why is this just also a corollary of the First Fundamental Theorem? 
 
Also, recall the Chain Rule versions of the Second Fundamental Theorems of Calculus: 
 

 
( )

( ) ( ( )) '( )
g x

a

d
f t dt f g x g x

dx
=!  

 

 
( )

( )
( ) ( ( )) '( ) ( ( )) '( )

h x

g x

d
f t dt f h x h x f g x g x

dx
= !"  

 
 
Let us look at some past AP problems, as well as some mock AP problems, to see how 
the Fundamental Theorems of Calculus and their consequences can be applied. 
 
Example:  Oil is leaking from a tanker at the rate of tetR 2.0000,2)( =  gallons per hour, 
where t is measured in hours.  Determine the exact number of gallons of oil that will leak 
out of the tanker between time t = 0 and t = 10.  To the nearest gallon, how many gallons 
is this? 



Example:  Suppose the density of cars, in cars/mile, for the first 30 miles along the 
Massachusetts Turnpike from Boston during a certain time of the day is given by the 
function ! (x) = )2.01.02(100 3 +! x , where x represents the number of miles from 
Boston. 

a.) Determine the number of cars that are on the Massachusetts Turnpike from 
Boston to a point 10 miles away from Boston. 

 
b.) Determine the number of cars that are on the Massachusetts Turnpike from 

Boston to a point x miles away from Boston.  Do not bother to simplify this 
function. 

 
Example:  The rate at which a population of mice is changing is given by 

,2cossin10)( tttR =  where t is the number of days since monitoring of the population 
started.  At t = 5, there were forty mice. 

a.) How many mice will there be after 10 days? 
 

b.) Let )(tP  represent the number of mice after t days.  Use an integral to express 
P as a function of t. 

 
 c.)  How many mice were there when population monitoring began? 

 
Example:  The temperature, in Fahrenheit, outside a house for a 24-hour period is given 

by ,
24

sin2050)( 2
!
"

#
$
%

&+=
t

tT
'

 where t is the number of hours measured such that t = 0 

corresponds to 4 A.M. 
 

a.) Find the average temperature outside the house for t = 5 to t = 15.  Give your 
answer to the nearest tenth of a degree. 

 
b.) The furnace to heat the house is on whenever the outside temperature is at or 

below 62o F.  For what values of t in the interval 240 !! t  is the furnace on? 
 

c.) The cost of running the furnace is 3 cents per hour for each degree the outside 
temperature is below 62o F.  What is the cost, to the nearest cent, to heat the 
house for this 24 hour period? 

 
 
 
 
 
 
 
 
 
 
 



 
 
Topic 5: Solids of Revolution Lab 
 

!4.0 !3.0 !2.0 !1.0 1.0 2.0 3.0 4.0 5.0

!4.0

!3.0

!2.0

!1.0

1.0

2.0

3.0

4.0y = x^2- 3x;  - 5. 000000 <= x <= 5. 000000

 
 
 
 
CALCULUS AP           
SOLIDS OF REVOLUTION, CROSS-SECTIONS AND ARC LENGTH LAB. 
 
 
NAME:_____________________________ 
 
__________________________________ 
 
__________________________________ 
 
HONOR CODE:________________________________________________ 
 
With your partners, go to the Math section of Student Applications and find WinPlot or 
Maple. 
 
1.  Make up your own functions so that you can do the following: 
 
     A.  Find a volume by washers. Use Maple for this 
         activity.  WinPlot does not show washers. 
     B.  Find a volume by discs. 
     C.  Build cross-sections on the area between the two  
         curves and find the volume of the figure that  
         results. 
     D.  Determine the arc length of your curve between two  
         Values of your choice. 



 
 
Follow the directions given for WinPlot and Maple.  We will demonstrate all these 
activities on one day and you will choose your functions after the demonstration.  Then 
you will print out two views of your volume figure created by using disks, washers and 
cross-sections.  You will print out a picture of part of the curve you chose to determine 
arc length. 
 
 
Your report should be in the standard laboratory report format and should include the 
following and answer the reflective questions: 
 
1.  Set up integrals to find the volume by washers and discs. 
2.  Use the computer or calculator to get volume. 
3.  Use Slices to show the original graph and typical slice. 
4.  Rotate the 3-D picture and print out 2 views and describe each view for both the 
washers and the discs volume calculations. 
5.  Choose a cross-section for the graph.  Build the cross- sections.  Remember to record 
how many cross-sections you bui lt and the type (squares, semicircles, equi lateral 
triangles, etc.) 
6.  Set up the integral to compute the volume. 
7.  Use the computer or calculator to get volume. 
8.  Print out 2 views of the solid generated and describe each view. 
9. Choose an interval over which you will determine the arc length of one of your 
functions.  Print out a graph of this portions of your curve.  
10.  Set up the integral to compute arc length. 
11.  Use the computer or calculator to get the length. 
 
 
 
 
Reflective Questions: 
 
1.  How did you choose your functions?  Did you have any difficulties with the domains, 
ranges, graphs, etcÉÉ)  
 
2.  Did this lab help you visualize 3-D aspects of volume problems in Calculus? 
 
3.  Can you discover any real-world applications of this lab? 
 
4. What would you do to improve this lab? 
 
 



 
This report will be due on _______________________________ and will be worth 60 
points. 
 
 
 
 
 
 
 
Topic 7: Applications of Series worksheet 
 
NAME:____________________________________  APPLICATIONS OF SERIES 
                     CALCULUS AP 
 
1.  The Greek philosopher Zeno of Elea (495-435 BC) presented a number of paradoxes 
that caused a great deal of concern to the mathematicians of his day.  Perhaps the most 
famous is the racecourse paradox, which can be stated as follows: 
 
   Ò A runner can never reach the end of a race.  As he runs the course, he must first run 
      half it length, the half the remaining distance, then half the distance that remains  
      After that, and so on.Ó 
 
Suppose that the runner runs at a constant pace and takes T minutes to run the first half of 
the course.  Set up an infinite series that gives the total time required to run the course 
and verify that the total time is 2T, as intuition would lead us to expect. 
 
2.  Linguists and psychologists who are interested in the evolution of language have 
noticed an interesting pattern in the frequency of so-called Òrare wordÓ in certain literary 
works.  According to one classic model, Òif a book contains a total of T different words, 

then approximately )2)(1(
T

words appear exactly once, )3)(2(
T

 Words appear exactly 

twice, and in general, )1)(( +kk
T

 words appear exactly k times.  
 
   A)  Assuming the word frequency pattern in the model is accurate, why should the 
series 

         
!
"

=1k )1)(( +kk
T

   be expected to converge?  What do you think the sum should be? 
 
   B)  Verify your conjecture in part (a) by actually summing the series: 
 



                           
!

=

n

k 1

n
S

kk
T

=
+ )1)((   

           Expand and simplify after using partial fractions and take the limit as n approaches  
            infinity.   (a telescoping series). 
 
 
 
 
 
 
 
3.  In a certain genetic model, the average life span of a harmful gene is related to the 
infinite series: 
 

         
1.r0for   ...4321

1

132 <<=++++ !
"

=

#

k

kkrrrr
 

Show that this series converges and find its sum (in terms of r).    Hint:  Consider 

.nn
rSS !  

 
4.  A patient is given an injection of 10 units of a certain drug every 24 hours.  The drug 
is eliminated exponentially so that the fraction that remains in the patientÕs body after t 
days is .)( 08. tetf !=     If the treatment is continued indefinitely, approximately how 
many units of the drug will eventually be in the patientÕs body immediately following an 
injection? 
 
5.  Recall the nursery rhyme: 
 
    As I was going to Saint Ives 
 I met a man with seven wives. 
 Every wife had seven sacks, 
 Every sack had seven cats, 
 Every cat had seven kits. 
 Kits, cats, sacks, and wives, 
 How many were going to Saint Ives? 
 
Okay, so you see the trick.  Now use a series to find how many were coming from Saint 
Ives? 
 
 
 
 
 
 
 
 



 
 
 
 
 
 


