AP Calculus BC Syllabus

Brief Description of Course: This course is designed to cover two
semesters of college calculus material. It covers an extensive study of
functions, graphs, limits, derivatives, definite integrals, polynomial
approximations and series and applications of all of the above. Each of
these topics is approached via the "Rule of Four"”, with activities that
emphasize expressing mathematics from graphical, numerical,
analytical, and verbal representations. Maintaining consistency with
our district, we will require a formal lab report each quarter that
reinforces "The Rule of Four".

Unit Information
Unit Name or Timeframe:
Topic 1 (Chapter 1): Limits and Their Properties (12 Days)

Content and/or Skills Taught:

- Review properties of functions in context
- Graphical interpretation of limits
- Numerical calculation of limits

- One-sided limits

- Properties of limits

- Existence of limits

- Infinite limits

- Limits at Infinity

- Continuity

- Types of discontinuities
Intermediate Value Theorem

Major Assignments and/or Assessments:
Problem set on limits at end of submission

Unit Name or Timeframe:
Topic 2 (Chapters 2. 5. and 9): Differentiation (30 Days)

Content and/or Skills Taught:

- Limit Definition of the Derivative

Finding Equations of Tangent Lines

Relating the derivative to the slope of the tangent line

Estimating derivatives from tables and graphs

Interpretation of the derivative as an instantaneous rate of change
Graphical interpretation of differentiability / non-differentiability

- Differentiability implies continuity, but continuity does not necessarily
imply differentiability.

- Rules for differentiation: Power, Product, Quotient, Chain

- Properties of derivatives



Implicit differentiation

Related rates

Recognizing the need for the derivative in applied problems

- Differentiating exponential, logarithmic, and inverse trigonometric
functions

- L'Hopital's Rule and Relative Rates of Growth (Exponential,
Polynomial, Logarithmic)

- Finding the derivative of the inverse of a function at a point

- Differentiation of parametric and polar curves

Major Assignments and/or Assessments:
Problem set on derivatives at end of submission

Unit Name or Timeframe:
Topic 3 (Chapter 3): Applications of Derivatives (30 Days)

Content and/or Skills Taught:

- Extreme value theorem

Finding absolute extrema of a function on a closed interval
Increasing and decreasing functions

Analyzing monotonicity of functions

Interpreting the derivative in elementary physics applications,
including position, velocity, and acceleration

- Rectilinear motion

- Finding local extrema by the first and second derivative tests

- Rolle's Theorem, The Mean Value Theorem, and their geometric
interpretations

- Analyzing the relationship between f, f', and "' by use of sign charts
- Determine intervals of concavity and points of inflection

- Curve sketching using all of the above information

- Using local linear approximations to estimate the value of a function
from the tangent line equation

- Examine error bound from a local linear approximation

- Optimization of functions (local and global) as applied to real-world
problems

- Applications of optimization to marginal business applications

Major Assignments and/or Assessments:
Virus lab at end of submission

Unit Name or Timeframe:
Topic 4 (Chapters 4 and 5): Introduction to Inteqgration and
Differential Equations (30 Days)

Content and/or Skills Taught:
- Antiderivatives as related to derivatives of elementary functions
- Rectilinear motion problems requiring antidifferentiation



- Visual interpretation of the family of curves that satisfy a differential
equation via slope fields

- Finding specific solutions to a differential equation using an initial
condition

- Review of sigma notation and properties of sigma notation

- Examining the definite integral as a Riemann sum using left sums,
right sums, midpoint sums, and trapezoidal sums

Develop the definite integral as a limit of these Riemann sums
Properties of definite integrals

First and second Fundamental Theorems of Calculus

Average value of a function from an analytical and graphical
approach

- Integrating rates of change to give the net change in the function
over an arbitrary interval

- The Fundamental Theorems of Calculus as accumulation functions,
both as accumulated area and in the context of applied problems

- Develop the formula for the solution to a differential equation given
an initial condition by using the integral as an accumulation function
- Integration by u-substitution

- Solving separable differential equations, emphasizing exponential
growth and decay, interest problems, and Newton's Law of Cooling

Major Assignments and/or Assessments:
Fundamental Theorem of Calculus packet at end of submission

Unit Name or Timeframe:
Topic 5 (Chapter 6): Applications of Inteqgration (10 Days)

Content and/or Skills Taught:

- Finding the area of a region

Finding the area of a region between two curves

Volumes of solids of revolution (disk, washer methods)

Volumes of solids with known cross sections

Arc length of functions of the form y = f(x), x = g(y), and
parametrically defined curves

- If time, shell method for finding volumes of solids of revolution, as
well as surface area of such solids

Major Assignments and/or Assessments:
Solids of Revolution Lab at end of submission

Unit Name or Timeframe:
Topic 6 (Chapter 7): Technigues of Antidifferentiation (10

Days)

Content and/or Skills Taught:
- Integration by parts




Integration by partial fractions

Solving logistic differential equations

Improper integrals

- Continue discussion on slope fields and differential equations using
Euler's Method

Major Assignments and/or Assessments:

Unit Name or Timeframe:
Topic 7 (Chapter 8): Polynomial Approximations and Series (25

Days)

Content and/or Skills Taught:

- Review of Sequences, Monotonicity, Convergence of Sequences
through analytical and graphical approach

- Limit definition of convergence of a series as a limit of a sequence of
partial sums

- Tests for determining the convergence/divergence of a series of
constants through the acronym PARTING C:

- P-series

- Alternating series test (with error bound)

Ratio and Root Tests

Telescoping Series

- Integral Test for convergence: The relationship between the
convergence of a series with its associated definite integral. Show how
this proves the P-series test.

- Nth Term Test for Divergence

- Geometric Series: Examining the ratio to determine
convergence/divergence

- Comparison Test: Direct Comparison and Limit Comparison Tests
- The Harmonic and Alternating Harmonic Series: Investigated by TI-
83 program that sums both series for an indefinite period

- Introducing Power Series through Geometric Series: (For example,
1/(1-x))

- Using series tests to find intervals of convergence and testing the
endpoints.

- Functions defined by power series through functional replacement,
multiples of known power series, term-by-term differentiation, and
term-by-term integration

- Graphically determining the interval of convergence and using an
error function to determine the accuracy of the approximation

- Develop Taylor and Maclaurin series through local linear, local
guadratic, local cubic and higher-degree polynomial approximations
- Emphasize that a Taylor polynomial is a Maclaurin polynomial
translated by "a" units horizontally

- Require students to memorize Maclaurin series for e” x, sin(x),




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

Major Assignments and/or Assessments:
Applications of Series worksheet at end of submission

Unit Name or Timeframe:
Topic 8 (Chapter 9, 7): Polar Areas, Areas of Conic Sections,
and Trigonometric Substitutions (8 Days)

Content and/or Skills Taught:

- Determining the intersection of polar curves analytically and
graphically

- Area bounded by one or more polar curves

- Trigonometric Substitutions

- Determining the area bounded by conic sections

Unit Name or Timeframe:
Topic 9: (Post-AP Exam) (20 Days):

Students do a 4™ Quarter performance assessment requiring them to

assimilate their calculus knowledge in a creative form. Some projects
include math music videos, math docudramas, recreating a 3-D object
via regression analysis and computer graphing.

Textbooks

Author: Larson, Ron

Second Author: Robert, Hostetler

Title: Calculus with Analytic Geometry: 6th Edition

Publisher: Houghton Mifflin Company

Published Date: 1998

Description: This textbook is currently supplemented 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 Edition, copyright 2005.

Other Course Materials
Material Type: Other
Description: Information taken from the following textbooks:

Anton, H. Calculus: 5th Edition, 1996, John Wiley and Sons, Inc.
Hoboken, NJ.

Finney, R., Demana, F., Waits, B. and Kennedy, D., Calculus:
Graphical, Numerical, Algebraic, 1999, Addison Wesley Co., Glenview,



IL.

Hughes-Hallett, D., Gleason, A., McCallum, W., et. al., Calculus: Single
Variable, 4th Edition, 2005, John Wiley and Sons, Inc., Hoboken, NJ.

Other resources used:

DeTemple, D. and Robertson, J., The Calc Handbook: Conceptual
Activities for Learning the Calculus, 1991, Dale Seymour Publications,
Palo Alto, CA.

Edwards, B. Themes for Advanced Placement Calculus, 1998,
Houghton Mifflin Co., Boston, MA.

Finney, R., Demana, F., Waits, B., and Kennedy, D., Calculus:
Advanced Placement Correlations and Preparation, 2003, Prentice Hall,
Upper Saddle River, NJ.

Foerster, P., Calculus Explorations, 1998, Key Curriculum Press,
Emeryville, CA.

Howell, M. and Montgomery M., Be Prepared for the AP Calculus Exam,
2005, Skylight Publishing, Andover, MA.

Lederman, D., Multiple Choice and Free-Response Questions in
Preparation for the AP Calculus (BC Examination), 7th Edition, 2005, D
and S Marketing Systems, Brooklyn, NY.

McMullin, L., Teaching AP Calculus, 2003, D and S Marketing Systems,
Brooklyn, NY.

Many exercises taken from AP Workshop materials.

Websites
URL: http://apcentral.collegeboard.com
Description:

URL: http://facstaff.bloomu.edu/skokoska/

Description: A website created by Stephen Kokoska of Bloomsburg
University, containing valuable packets of information that will be used
in our course

Additional Information



Requirement: Preparation for AP Exam

How Course Meets Requirement: Every test is made in the form of a
mock AP Exam. Each will contain both Multiple Choice and Free
Response Questions, both with and without a calculator, pared down to
a 44 minute time period.

Students receive 6-8 packets in the same format, on which they are
encouraged to work on in study groups. They will be required to write
up individual solutions to these assignments. Solutions must include
full setups, all required work, and verbal descriptions and justifications
where required.

Students receive a packet at the beginning of the year notifying them
of the requirements of the AP Exam. All work is graded using criteria

for the AP Exam (3 decimal place accuracy, etc.), and a practice exam
is held two weeks before the exam, simulating a full-length exam.

The month before the AP Exam, the teachers will be available at least
4 days a week (mornings and/or afternoons) for focused review for the
AP Exam. Previous released tests, sample student work for grading,
materials obtained from AP Conferences and the testsin the D and S
Marketing Systems review book are used. Students who diligently
attend these sessions and practice in the preparation book have
consistently scored 4's or 5's on the BC portion of the AP Exam.

Requirement: Graphing Calculator and Computer Technology

How Course Meets Requirement: Students are constantly asked to
perform the four calculator operations necessary for success on the AP
Test:

1) Plotting the graph of a function within an arbitrary viewing window
and determining the most appropriate domain and range for the given
situation.

2) Finding the zeros of a function and the intersection of two curves
while storing the x- and y- coordinates of intersection for use in later
calculations.

3) Numerically calculate the value of the derivative of a function at a
point and graph f' from f using the appropriate calculator command.
4) Numerically evaluate a definite integral on the home screen and
from the graph.

We also use the technology provided by the graphing calculator to go
beyond these 4 required tasks. For example, we graph in sequential
mode to investigate the convergence or divergence of an infinite
series.



We also use computer technology by visiting appropriate websites to
supplement our instruction with dynamic demonstrations. We have
taught students to use WinPlot for graphing purposes, as well as to

visualize solids of revolution and solids created by the cross-sectional
method.

Further, we are in the process of creating a "Smart" Calculus
classroom. We wrote and won a Verizon grant to purchase a Smart
Board and projector for our classroom.



Topic 1: Problem Set on Limits

Problems on Limits and Continuity: Complete the following problems, being sure
to show ALL of your work.

1. CharlesQ.aw 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 V =V, (1+2—$3T) . The temperature T = -

273°C is called absolute zero. (In this formula, Vo is assumed to be a
constant.)

a) Find _lim V.
T—>273*

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,

C(x) = —Xixb

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 [ImC(X).

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! t! 14)?

4. Consider the following pairs of functions:

f(x) 9(x)
. x?+3x-5 2x2 - 4x+1
1. 3x3-4x+6 —16x2 + 9x
1. x* —5x3 - 9x+2 x® +2x+3
\Y2 AC+9x2-11x+1  -5x°-2x+6
V. -2x-7 4x3 +2x -8
G
a. For which pair, or pairs, of functions is it true that Ilm
g(¥)
li f(x) _
xul]o 9% = - ? Tell whether your pair approaches positive or negative
infinity and justify!
G
b. For which pair, or pairs, of functions is it true that Ilm =07
9(x)
c. For which pair, or pairs, of functions is it true that )l(molo gg ; is finite, but
f(x)

not equal to 0? For each of these pairs, determine IIm

9(x)




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

i.) f(2)=0
i) )!..irfll f(x)=3and lerﬂ f(x)=2
ii.) )I(!m f(x)=0 andxl!irjp f(x)=#"

iv) f iscontinuouson (1" ,4)and (4,").

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

asymptotes at Xx=5and x=! 3, as well as a horizontal asymptote at
y=18.

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. Athin metal wire is exposed to heat at one end. Its temperature in degrees
Celsius, T(X), at any point is a function of that point® 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)(°C) |8 |78 |72 |67 |63 |59 57

a.) Using the table above, provide an estimate for T '(5). Show all the
computations that lead to your answer. Be sure to include appropriate units
of measurement.

b.) Inthe 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! x! 10,T(X) =.151x*! 4.455x +85.697 .
Using this model, find T'(5).



2. Consider the graph of the following function:

40+

1.0+

1.0+

12.04—

10

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?

1
3. Suppose that the point (a,b) is an arbitrary point on the graph of Yy =— in
X

the first quadrant. Prove that the area of the triangle formed by the tangent
line through (&,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:

7n 7
i X" X

3) h 0 h

!2/3| 12/3
oy lim X+ "7t X
0 h

h"

(2+h)°" 2
h

c) lim
h! 0

Ilm (n 1+ h)6/5 " (u 1)6/5

9 h 0 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.

240

18.0—

15.0—

9.0+

3.0

! ! ! ! ! ! ! ! ! ! ! ! ! !
I | I I I I | I I | | | | I
140 120 2.0 4.0 6.0 80 100 120 140 160 180 200 220 240




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.

20.0—

| | | | | L | | | | | | | |
l l I f 1 | ] | | | | ]
140 120 2.0 4.0 6.0 8.0 100 120 140 160 180 200 220 240

Topic 3: VirusLab
VIRUSLAB
DUE: November 1, 2006

Each student will submit aformal lab report. Thelab report will be graded
usng the attached rubric (please attach to your report).

Y ourreport mug indudethefollowing:

1) A graphof thelogistic funaion created in class, thiswill also have the
graph of thefirst and second derivatives supaimposed onthelogistic
function. You mug labd each curve precisely and you may have the
calculator locate the inflection point on the graph of thelogistic funaion.

2) A hand-calculated fundion for thefirst and secondderivatives. These
may be neatly written in your report since they are so difficult to type



3) A listing of thehorizontal asymptotes and thar significance in the
experiment.

4) An explanaion of the use and significance of each dierivative in terms of
the conditionsof the experiment.

5) Explanaion of thegraphsproduced in theinternet activity (i.e. 50%,
80% and 20% infection rates usng your own parameters).

6) Answersto theactivitiesonp. 8 of thelab tha indudetheinvestigations
onp. 6 of thelab.

7) A condusonthat relates theresults of your class experiment, theresults
of theinternet activity and theinformation on the general logistic fundion.

VIRUSLAB
Logigtic Curves:

__ L A=ElR
Thegraph of afundion of theform 1+ A€" where R

where L, A andk are pogtive condants, is an s-shaped or sgmoid curve. Theterm
logistic curve is also used to refer to such agraph. Logistic curves are rather accurate
modds of popuktion growth when environmental factorsimpose an uppe boundonthe
possible size of the popuktion. They aso describethe spread of epidemics and rumorsin
acommunity.

_ C
y - ! Bx .
NOTE: OnTI-83 1+ A€”™ wheaeC=L andB =k in theaboveformula.

Using thegenerd logistic formula, find
a) they-intercept

b) lim P(t)
t" |

¢) lim P(t)
t# 1"

d) agenea graph of thefundion



Now let@ simulate the spread of avirusby using our calculator and the randomnurmber
geneator. We will then graphthelogistic curve produced and find the general equdion,
thefirst and second derivatives, and andyze theinformation fromthe graph.

1. Countoff and REMEMBER your nunber.
2. Theoverhead calculator will generate randomintegers between 1 and thetotal
number of paticipants. Thefirst sick personisdeermined by randin (1, N, 1)
where N isthe nunber of peopleintheroom Thesecondpersonby (1, N, 1)
and then continuewith (1, N, # people infected) to generate more infected
people. Thesmulation endswhen al participants are infected.

3. Theperson with the number shown will be asked to sit andis thefirst person
with the disease.

4. A person can only infect on other person at atimein thissmulation. The
calculator will beused to generate oneadditiond number for each person who
is currently infected.

5. Usethistable to keep track of thetotal infected participants at theend of each
round.

ROUND-DAY NUMBER OF SICK PEOPLE

6. Now enter your datain listsin your calculator and perform alogstic regression on the

Ll’ LZ’Yl

data. Use thecommand Logistic
Y -editor.
7. Next ask the calculator to graph thefirst and second derivatives of thisfundion.

and thiswill put theequaionin the

Y, = nDeriv(Y,, X, X)

2

Y. = nDeriv(Y,, X, X)

3

8. Answver thefollowing questions

A) Wha information do the derivatives give aboutthefundion?

B) Wha wasthehorizontal asymptote of your graph? How does thisrelate to the
number of studentsin the experiment?

C) Findthefundionsfor thefirst and secondderivatives. (Hand-calculate)



D) Findtheinflection pant of thegraph. Discussits general location
alongthet-axis. Youmay locate this onthe calculator by tracing the zero of
the second derivative and then scooting up to thegraph of thefundion.
Remembe: apoint of inflectionis a point on theactud fundion, notapoint on
theseconddeivative.

E) Explain wha each derivative tells you about the condition of the experiment.
Do nat use math-talk; your explanaion should be aboutrate of infection,
carrying capecity, changein therate of infection, signsof therates and how
they change

9. Vidt theinternet site www.ncam.org/mathheaeandnofdefault.asp and perform the
activities on How Are Viruses Spread? Indudein your report copies of the graphs
created when you changethe parameters according to thedirections  Answer all the
guestionsposed in the activity.

10. Thenread thearticle (attached) on How To Minimize the Threat of Pandemic.
Answver the questionsposed aboutquaantine medicinefor infected people and medicine
for uninfected people.

A complete lab report on this experiment and theinternet activity isdueon

Thislab will beworth 75 pants.

Topic 4: Fundanenta Theorem of Calculus packet

The Fundamenta Theorems of Calculus and their
Applications

Recall the First Fundamental Theorem of Calculus Suppo®tha f isacontnuous
fundionon [a,b], andtha F isan antiderivativeof f. Then,

f:f(x) dx = F(b) - F(a)

Althoughextremely important in its own right, this theorem has consequences tha are
heavily emphasized onthe AP Exam.

Corollary 1: " f'(x) dx= f(b)! f(a)



Note wha thisistellingus If we knowtherate of changeof afundion, f (X), onany
closed interval [a,b]; that is, weknow f '(X), we can recover thenet changein the

origind fundion f by merely integratingit over theinterval [a,b]. Thissums upfor

ustheinverse relationship between derivatives andintegrals. If we are given afundion
and we want its rate of change we differentiateit. 1f we are given therate of changeof a
fundion and we want to knowthe net changein the origind fundion, we integrate it.

A secondcorollary isaso of theutmos importance, and follows immediately from
Corollary 1.

Corollary 2. f (b) = f (a) + fb £ 1(x) dx

Notice that to get this, al we did wasadd f (@) to both sides of theequaionin

Corollary 1, andrearrangedightly. Yet, thisequaion aso hasagreat dedl to tell us
Specificaly, this equaiontells usthat if we knowthevaueof afundionat someinitial
pointin time, X = a, and we know therate of changeof tha fundion, we can recover the

value of theoriginad fundion at some later paintintime, X =b.

Also, let usrecall the Second Fundanental Theorem of Calculus If aisacongant, then

d - _
L) S0 di= 1)

Why isthisjud aso acorollary of theFirst Fundanental Theorem?

Also, recall the Chan Rule versionsof the Second Fundanental Theorems of Calculus

di 1“1 (0 di = £(g(x))g (%)
)
% f:(()) £(t) dt = f (h(x))h'(X) - T (9(X))g'(X)

Let uslookat some past AP problems, as well as some mock AP problems, to see how
the Fundamental Theorems of Calculusand their consequences can be applied.

Example: Oil isleskingfromatanker at therate of R(t) = 2,000** gdlonsper hour,
where r ismeasured in hours. Determinethe exact number of gdlonsof oil tha will leak
out of thetanker betweentimer=0and¢ = 10. Tothenearest gdlon, how many gdlons
isthis?



Example: Suppo® thedengty of cars, in cargmile, for thefirst 30 milesaongthe
Massachusetts Turnpike from Bogon during a certain time of theday is given by the

fundion! (x) = 1002 -3/0.1x+ 0.2) , where x represents the number of miles from

Bogon.
a) Determinethenumber of carstha are onthe Massachusetts Turnpike from
Bogonto apoint 10 miles away from Bogon.

b.) Determinethenumber of cars tha are on the Massachusetts Turnpike from
Bogonto apointx miles away from Bogon. Do not bother to ssimplify this
fundion.

Example: Therate at which a popukbtionof miceis changingis given by
R(t) =10sint cos2t, where ¢ isthe numbe of days snce monitoring of the popuktion

started. At =5, there were forty mice.
a) How many mice will there beafter 10 days?

b.) Let P(t) represent the number of mice after ¢ days. Use an integral to express
P asafundionofz.

¢.) How many mice were there when popultion monitoring began?

Example: Thetemperature, in Fahrenhat, outsdeahouse for a24-hourperiodis given

by T(t) =50+ ZOsinz(%), where ¢ isthenumber of hous measured such tha ¢ =0

correspondsto 4 A.M.

a) Findtheaveragetempeature outsidethehousfors=5tos= 15 Giveyour
answer to the nearest tenth of adegree.

b.) Thefurnaceto heat thehous is on whenever the outsidetemperatureis at or
bdow 62°F. For wha vauesof ¢zintheinterval 0! t! 24 isthefurnace on?

c.) Thecog of runningthefurnace is 3 cents per hourfor each degree theoutside

temperature isbdow 62°F. Wha isthecod, to thenearest cent, to heat the
hous for this 24 hourperiod?



Topic 5: Solidsof Revolution Lab

y = x"2-3x; -5.000000 <= x <= 5. 000000
Vi
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CALCULUSAP
SOLIDS OF REVOLUTION, CROSS-SECTIONSAND ARCLENGTH LAB.

NAME:

HONOR CODE:

With your partners, go to the Math section of Student A pplicationsand find WinF ot or
Maple.

1. Make up your own fundionsso tha you can do thefollowing:

A. Findavolume by washers. Use Maplefor this
activity. WinPot does not show washers.

B. Findavolume by discs.

C. Build cross-sectionson the area between the two
curves and find the volume of thefigure that
results.

D. Determine thearc length of your curve between two
Vdues of your chaice.



Follow thedirectionsgiven for WinFlot and Maple. We will demondrate dl these
activities on oneday and you will choo® your functions after the demondration. Then
you will print out two views of your volumefigure created by using disks, washers and
cross-sections Youwill print out a picture of part of the curve you chose to determine
arc length.

Y our report should bein the standard laboratory report format and should include the
following and answer thereflective questions:

1. Set up integras to find the volume by washers and discs.

2. Use thecomputer or calculator to get volume.

3. Use Slices to show theorigind graph andtypicd dice.

4. Rotate the 3-D picture and print out 2 views and describe each view for both the
washe's and the discs volume calculations

5. Chocse across-section for thegraph. Build thecross- sections Remember to record
how many cross-sectionsyou built and the type (squares, semicircles, equilateral
triangles, etc.)

6. Set up theintegra to compute the volume.

7. Use thecomputer or caculator to get volume.

8. Print out 2 views of the solid generated and describe each view.

9. Choo% an interval over which you will determine thearc length of one of your
functions Print out agraph of this portions of your curve.

10. Set up theintegra to compute arc length.

11. Usethecomputer or caculator to get thelength.

Reflective Questions:

1. How did you choo your functions? Did you have any difficulties with thedomains
ranges, graphs, etcEE)

2. Did thislab help you visudize 3-D aspects of volume problemsin Caculus?
3. Can youdiscove any real-world applicationsof this lab?

4. What would you do to improve this lab?



Thisreport will be due on and will be worth 60
points.

Topic 7: Applications of Series worksheet

NAME: APPLICATIONS OF SERIES
CALCULUSAP

1. The Greek philosophe Zeno of Elea (495435BC) presented a number of paradoxes
tha caused agreat deal of conaern to the mathematiciansof hisday. Perhgposthe mogs
famousis theracecourse paradox, which can be stated as follows:

OA runne can never reach theend of arace. Asherunsthecourse, hemug first run
hdf it length, the haf theremaining distance, then haf thedistance tha remains
After tha, and so on.O

Suppoe tha therunne runsat a congant pace and takes T minutes to runthefirst hdf of
thecourse. Set up an infinite series tha gives thetotal time required to runthe course
and verify tha thetotal timeis 2T, asintuition would lead usto expect.

2. Linguists and psychologists who are interested in the evolution of languaye have
noticed an interesting pettern in the frequency of so-called Gare wordOin certain literary
works. According to oneclassic modd, Of abookcontainsatotal of T different words,

T T

then approximately D) words appear exactly once, (2(3) Words appear exactly
T

k+1)

twice, andin gened, (K)( words appear exactly k times.

A) Assuming theword frequency patern in themodd is accurate, why should the
series
g T
r (K(k+D  peexpected to converge? Wha do you think the sum should be?

B) Verify your conjecturein pat (a) by actudly summing the series:



o T g
e (K(k+D) 7

Expand and simplify after uang partial fractionsand take thelimit as n approaches
infinity. (atelescoping series).

3. Inacertain genetic modd, the averagelife span of ahamful geneisrelated to the
infinite series:

1+2r +3r>+4r° +...=1 kr™ forO<r <1.

k=1

Show tha this series convages andfinditssum (intermsof r). Hint. Consder

S!'rS

4. A pdientisgiven an injection of 10 units of acertain drug every 24 hours. Thedrug
iseliminaed exponantidly so tha thefraction tha remainsin the paient@ body after t

daysis f(t) =e'®. If thetreatment is continued indéfinitely, approximately how

many units of thedrug will eventualy bein the paient® bodyimmediately following an
injection?

5. Recdll thenursery rhyme:

As| was going to Saint Ives

| met aman 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 seethetrick. Now use a seriesto find how many were coming from Saint
lves?






