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Peter D. Lax
MATHEMATICALABORATORY
COMPONENT FOR THE CCH APPROACH 1
here is, at long last, a consensus is continuous. We should keep away fromJohn W. Hagood
that the teaching of calculus in proving things no reasonable person
American colleges has been asleep for fifty would doubt. STUDENT GROUP PROJECTS
years. Involving a group of reformers in the Let’'s admit that related rates is the sameAT WILLAMETTE UNIVERSITY 5

creation of the AP Calculus Exam is the thing as the chain rule. Calling the sarheRichard litis

strongest indication yet that the sleeper is thing by two different names i

beginning to stir. confusing. APPLIED CALCULUS FOR BUSINESS,
During this long slumber, a tremendous No differentials, please. LIFE, AND SOCIAL SCIENCES 7

amount of detritus haaccumulated in the. No L'Hopital's Rule. We are not in theé_PattiFrazertock

standard calculus course. Vestigial remains pysiness of teaching rules, bunder-

and rococo excrescencies obscure its main standing. The thing to be understood |isTHE CHALLENGE OF CCH

ideas and applications, and swell the typical the behavior of a single function near aMULTIVARIABLE CALCULUS 8

calculus text to a length of 1,000 pages or zero; the behavior of the quotient of two William C. McCallum

more. The first and most urgent task is to gych functions can then be deduced.

ruthlessly remove all the weeds. The The important trig functions are sine ajd FOURTH CONFERENCE ON THE

second task, more ambitious and far more ¢osine, for they describe vibrations. Thie TEACHING OF MATHEMATICS AND

challenging, is to create meaningful appli- tangent function is secondary. Cotangeht,T'CAP CONFERENCE 2
cations. o secant and cosecant are merely names for
To aid in the task of removing ineffec-  the reciprocals. STUDENTS SAVE WITHMATIVIEMATICA 4

tive material from the calculus course, and Techniques of integrations should He
to add to the excellent guidelines provided presented briefly, as ways of trank- SOFTWARE RESOURCES ON THE 5

by the Calculus Consortium based at forming one integral into another forn INTERNET

Harvard, | offer my own list of topics that ot as a quest for the Holy Grail, tHe
we, as reformers, should address. antiderivative. ' FACULTY DEVELOPMENT WORKSHOPS 8

continued on page 3

» Let's forget about the word “asymp-
tote.” No working mathematician thinks
in such terms; we say that a function

tends to a constant as-e tends to A\ Mathematical_aboratory

asxtends taa.

- Instead of talking about functions con- Component for the CCH ApprOaCh

tinuous at a point, we should discussyap 7y "Hag60d, Northern Arizona University
uniform ContInUIty on an interval. It is a

far easier concept to grasp, and more

useful. We should also acquaint stu- riginating in two experimental sections Several years of experimenting with the
dents with uniform convergence. five years ago, a computer lab using structure of the labs led to our current
e« Most calculus books call a function Matheniaticanow accompanies all sections organization. Each four-credit section
differentiable if it has a derivative at Of first and second semester calculus at meets four days per week with at least
every point of an interval. This is a Northern Arizona University. The lab half of one period used to introduce the
bizarre class; no self-respecting analyst exercises are intended to improve visual lab. Students then spend from one to
would touch it with a 10-foot pole. The perception and understanding of concepts, two hours completing the lab during
natural class is Bt could be defined as  encourage exploration, and permit open lab hours in the presence of an
functions for which the difference Sophisticated computations and applications experienced lab aide. This organization
quotient Qf tends uniformly to a limit. while making them less tedious. permits the course in
Most calculus books insist on proving continued on page 3

that a differentiable function
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t's spring (in some places more than others) and time to register for the fourth

I annualsummer Conference on the Teaching of Calculus. As you read about it
below, you'll notice that it has a new name: The Conference on the Teaching of

Mathematics. This year’'s conference will reflect the impact of reform calculus on the
broader mathematics curriculum and include presentations and workshops on the courses
that precede and follow calculus. The program promises to be even more information-
filled than before, so please use the coupon on the facing page to get your registration in
now.

The Conference’s shift in focus is mirrored by Wiley’s publishing program, too. We
are now developing “reform” texts in many of these same areas and will have news of
them to share in the months to come. Two of th&épplied Calculusand Multivariable
Calculus,are highlighted on pages 7 and 8.

Also in this issue are detailed looks at the use of projects and computer technology
with the CCH text, for which we heartily thank the contributors. If you have information
to share, or need more information from us, please contact us at the address at left, or via

e-mail atmath@jwiley.com A

Fourth Conference on the Teaching of
Mathematics and TICAP Conference

he Calculus Consortium based at Harvard University, in conjunction with the
National Science Foundation (NSF), and John Wiley and Sons, Inc., announces the
Fourth Conference on the Teaching of Mathematics on June 23-24, 1995, in San
Jose, California. Two and four-year college, university, and secondary school faculty are
welcome. Hosted by Stanford University, and chaired by Brad Osgood, the conference
offers something of interest for everyone involved in the way mathematics is taught. This
year's conference will broaden its focus from calculus to include other courses in
undergraduate mathematics. A variety of sessions are planned, including differential
equations, precalculus, college algebra, linear algebra, interdisciplinary programs, vector
tc)calculus, writing in the curriculum, and student reactions to calculus reform.
c. Keynote speaker Peter Lax, of New York University, will lead off an exciting group of
to eakers and panelists that includes Frank Avenoso, Nassau Community College; Simon
L rnua, University of Texas at El Paso; John Dossey, lllinois State University; Judy
th ark and Linda Kime, University of Massachusetts, Boston; Ken Millett, UC Santa

return the coupon below, or write to Debra Riegert at

College Division of John Wiley & Sons, Inc., 605 Thi

Ave., New York, NY 10158-0012.

Readers are encouraged to share their experiencs
changing the way calculus is taught by contributi
articles for publication in future issues. Please add
your correspondence to FEditor, FOCUS G
CALCULUS, and mail it to Debra Riegert at John Wilg
& Sons, Inc.

The text materials being written by the Calcul

Consortium based at Harvard University (CCH) are
being published by John Wiley & Sons, Inc. The

Preliminary Edition of Calculus by Hughes-Hallett,
Gleason, et al. is now available for test site use.
information about this text, contact your local Wilg

representative, or call the CCH Hotline at (212) 8%0

6700, ext. 5727.

All product names and other designations used to
distinguish products are trademarks of their respective
companies.

© JOHN WILEY & SONS, INC., 1995

q arbara; Lawrence Moore and David Smith, Duke University; Keith Stroyan, University
of lowa; Carl Swenson, Seattle University; Jerry Uhl, University of lllinois; and Paul
L ZArm, St. Olaf's College.
A conference for Advanced Placement calculus teachers entitled “AP’s Next Genera-

n

e ion” will follow on June 25, 199. This day-long meeting is supported partially by the
Nproject Technology Intensive Calculus for AP (TICAP).

by Contributed papers of about 15 minutes, an important part of the upcoming confer-

ence, are invited in the following categories: Changing Pedagogy, Using Technology,
JS‘Assessing Students Knowledge, Evaluating New Courses, Special Topics, Topics in
Transition: Before Calculus, Calculus, and Beyond Calculus.
If you are interested in submitting a paper, please send the title of the paper, the
category from the above list, and a 25-word abstract to Karen or Joe Thrash, Mathemat-
F&:S, University of Southern Mississippi, 730 East Beach Boulevard, Long Beach, MS
y39560. You may also e-mail your submissions to calculus@bull.cc.usm.edu, but please
be sure to include your U.S. mailing address. Deadline for submissions is April22, 1994.
For more information, please contact Kim Lemmonds at John Wiley and Sons, Inc., 605
Third Avenue, New York, NY 10158-0012, telephone (212) 850-6711, ore-mail at
math@jwiley.comTo register, please use the coupon on page 3.
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Comments on Reform

continued front page 1

« Go easy on volumes and surfa
areas of figures of revolution.

» Convergent sequences should be d

cussed at the very beginning. Therei

no need to make infinite series
special topic, except for Taylo
series.

» Get rid of the special curves, such
the folium of Descartes, the cardoi
etc. We are not teaching znomy.

Most of what is presented in old tex
as an application of calculus utterly lag
an element of surprise. The reform tex
do much better, but even here there is |
of room for improvement. To this end,
offer two additional suggestions: firs
numerical methods themselves &
splendid applications of calculus ar
second, most technical aspectsf
calculus should be finished in the fir
semester with the second semes|
devoted to in-depth discussionsf
substantial applications. Although the o
guard may resist, | believe that those w
understand the issues of calculus refor
especially those who use calculus in th

mathematics, have an obligation in the

next few years to try out the ne
approaches.

This article is adapted from an address
given by Peter B. Lax at a meeting abol
the Advanced Placement exam attende
by representatives of calculus is reform
projects, tile College Board, and the
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M athematical_aboratory depth and reinforcing other topics that are

. covered more thoroughly in class. Topics
continued front page 1 . .
that are covered almost exclusively in the

structor to interact with students at the stdrt o lab |nclud§ power func?tlons, polynf)mllals
each lab. We'vedund this approach to be more ar]d rgtlo_n_al functions,  continuity,
effective than staffing the lab with a separate differentiability, ~development of the
instructor because students are more likely to derivatives  of  trigonometric  and
value the lab if the primary instructor is present  exponential functions, families fo

to relate the activities to the course. functions, Newton's method, Euler's
We began experimenting with computer  method, intervals of convergencef o
exercises in 1990 by installinDerive on 20 Taylor series, and geometric series. Since

computers in open university labs. Although  the Jab has only about half as many com-
this experiment involved only a few sectiorfs o puters as students in each section, group

calculus, using campus-wide computers was work is encouraged. Even when some
helpful in demonstrating the need for a separate  computers are vacant, we've found that
mathematics lab. Through a series of external  most students tend to work in groups.

(NSF"L') and internal grants, we were able to The fo”owing examp'es Of exercises
acquire 20 Macintosh computers and jjystrate the nature of our lab
Mathematicafor our own lab. To fund regular component.

replacements on a three to four year cycle, each
calculus section carries a $30 lab fee. A . |pyvestigate scale, dominance and end

member of the faculty serves as lab coordinator behavior, first by graphing(x) = x* -

to oversee maintenance, seek funds, acquire 15X + 15x + 7 on intervals of lengths
and install equipment and software, appoint and 0.02, 2, 10, and 80; then by graphing
supervise lab aides, and handle scheduling. and investigating table data for the

same functionf(x) and g(x)=e¢>*

) simultaneously or as a ratio as oo
Exercises for the Lab » Investigate local linearity and
Many computer lab manuals for calculus are approximate the derivative of a
now available from textbook publishers,

. ) function at a point by zooming in on
including three separate manuals for the CCH P y g

approach published by Wiley for use with the graph. ) ]
Matheniatica, Mapleor Derive.In 1990, * Analyze a family of functions such as
written lab manuals were scarce, so four faculty f(x) = bxe™ to determine the effect of
members collaborated to produce exercises and continuedpage4

projects for our labs. These generally parallel
the CCH material, covering some topics in

CoONFERENCE REGISTRATION AND SusscrirTiON CouronN

o Yes! Flease send me detailed information about the Conference 1 Yes! Tlease send me more information about the TICAF
om the Teaching of Mathematics o be held at the Le Baron Hotel, Conference, “AP's Mext Generation,” to be held at the Le Baron

San Jose, CA om Jume 23 & 24, 1995,

Hiotel, San Jose, CA on June 25, 1995,

J Yes! Please r{'gir.l:rr me for the Conferonce. Manme

[ understand that details of the conference will be sent upon receipt
) ! N i Njnrme . Department

of my registration. Should space be unavailable, my registration foe

will e refunded without delay. [am a {check ong) School

d  Faculty / Administrator (355 registratbon fee) Address

J  Graduate Student (320 registration fee) ity Grabe Zip

d  Enclosed is my check pavable to the Caleulus Conferencs Telephane

d  Flease charge my VISA or Master Card (cirele one) E-mail address
e Exp.Date______ Please send vour completed form o Kim Lemmonds, John Wiley
Signature i & Sons, Inc,, 605 Third Avenue, 5th Floor, New York, NY 101580012,

or fax to (212) B5l-6118, Atine K, Lemmonds,
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MathemaUCd_aboratory ter group includes those who struggle with visual or graphical emphasis such as three-

continued from page 3 the Mathematica syntfix throughout the  gimensional graphs, contour plots, slope
\t/scr)rrrl]( or tSht(L)JZ%r\?{QO Zilrlsgsetge llaagf arseprti)ﬁsy field analysis of differential equations, the
generally found the labs to be very helpful Z0°M approach to analyzing the derivative,
» Develop the derivatives of sine, cosine,in developing vis_ual percgption and o an_d th.e analysis of the .nat_ure of graphs

and exponential functions by using theSOme value for doing me_anlngful probl_ems using first and second derivatives.
that would not otherwise be possible,  The computer lab component has be-

raph of an approximate derivative such. . . .
grap PP increasing understanding of concepts, come an important part of our calculus

the parameter or to fit a member of the
family to given data.

as roviding practice in the use of calculus, sequence. It has taken and continues to take
f (x +0.009) - f (x) P 19 practice : : . . _
fp(x) = ——=—L and reinforcing ideas presented in class. some time to write exercises and to set up
0.001 Lab exercises most appreciated by the and manage the facility, but we believe the
students tend to be those with a major effect on student learning is well worth the
* investigating the limit of the difference effort. A

quotient via tables, and finally using the
formal limit feature oMathematica.
e Study minima and maxima and the shape

O mpioated exomps. e 2t Students Save witlathematica

» Investigate genuine applications involving
messy computations, such as finding the
extremes of the apparent velocity and
acceleration of a rocket rising with
constant vertical acceleration in order to
determine specifications for tracking

ohn Wiley & Sons, Inc. and Wolfram The following texts are available with
Research, Inc. are pleased to announce avlathematicaor a package list price of
exclusive offer for calculus instructors $129.95:

and students. Selected Wiley calculus texts

. dci\::qce;e aporoximate intearation are now available together with the Student Calculus, by the Calculus Consortium
techr?iques PP 9 Version of Wolfram's numeric, symbolic, based at Harvard University: Deborah

: N and graphic computational  software, Hughes-Hallett, Andrew Gleason, et al.

: Dlscovgr limitations c_)f the _computer by Mathematica,at one phenomenal package(order #12335-8)
integrating across a singularity.

* Investigate the nature of solutionsf 0 = \jathematicas a complete computational Calculus with Analytic Geometry, SE
differential equations using slope fields. gpyironment  for learning calculus  and (#12329-3) an€alculus with Analytic
We use the packagblacMath for this  aihematics. The Student Versionf o Geometry, Brief SE (#12332-3), by
because of ease of use, Bdathematica \jathematicahas all the capabiliies of the Howard Anton, Drexel University
can be used. professional version ofMathematica, al-

* Investigate intervals of convergencé o thoygh it runs a bit slower. Over 1,000 built-Salas & Hille's Calculus: One Variable,
Taylor series from the graphs of severaln fynctions help students find numeric andSE (#12338-2) and Calculus: One and
Taylor polynomials. symbolic solutions to mathematics problemsSeveral Variables, 7E#12339-0), revised

* Demonstrate the divergence of the harquickly and accurately. Students usingby Garret Etgen, University of Houston
monic series by successively adding termyathematicagain a solid understandingf o
from one power of three to the next. Thismathematical concepts because they can The following texts are available with
causes the partial sum to increase by aboyraph and visualize equations in two andMatheniaticafor a package list price of

price.

one each time. three dimensions. Mathematica’s user- $99.95:
+ Investigate very basic objects and con<riendly interface lets students combine live
cepts in three dimensions. computations, graphics, and text in a singleMultivariable Calculus, Draft Version
* Analyze functions of two variables using electronic document which can be printed ou(#12333-1) andMultivariable Calculus,
cross sections and contour plots. or submitted electronically to an instructor Preliminary Edition (#12334-X, available
via the school network. August, 1995) by the Calculus Consortium

When we next revise the lab exercises, wanith this special value, your students canbased at Harvard University: William G.
intend to highlight the learning objective$ o save approximately $50 and have theMcCallum, Deborah  HughesHallett,
each lab to help the students focus on what theyonvenience of usinglathematicaon their ~Andrew Gleason, et al.
should be gaining from their efforts and, whereown personal computelathematicastudent
possible, to increase the exploratory nature oversions are available for both Macintosh andlro order any of these book and software

the labs. Microsoft Windows (no numeric coprocessorpackages, ask your bookstore to use the
is required) and complete studentpackage order codes listed above. For more
Student Reaction documentation is included in the packagejnformation on this exclusive offer, please
Student response to our labs is varied. including a student user manual andcontact your local Wiley representative or
Some students can't get enough of the labs ~ Mathematica: The Student Bobdly Stephen send a message to us by e-mail at
while others question their value. The lat- Wolfram. Several Wiley calculus texts are math@jwiley.com A

available shrink-wrapped with the Student
Version ofMathematica.



Focuson caLcuLus 5

StUdent GI‘OUp PrOJeCtS students socialize since students do not
. . . automatically know how to work together

at WI | Iam ette U n Ive rSIty and need some guidance.

Richard lltis, Willainette University We form groups of two, three, or four

students in different ways: randomly, by
. ) _ . . student preference, or by combining stu-
W flamette University is a private liberal Ney, pexico State University, has helped todents with different talents and experi-

arts college of 1600 undergraduat%uide us in their use. ences. | have learned that random assign-
students located in Salem, Oregon. Each year, ments often lead to new student friend-
the six faculty in our mathematics departmen\Nhy We Assign Projects ships, and when more students in a class

teach &out 12 sections of Calculus I, Calculus Projects are integral to making studentsknow each other, class discussions are
Il, and a one-semester calculus course. Therg. o joamers: they teach students that alivelier. Some change in groups is good,
are 20 to 30 students in a typical class. roblems are not well formulated with tidy but I do not change group members for
Several years ago we began some ir'diViduaEnswers. We strive for open-ended problemsgach project.

piecemeal attempts to improve our calculus, ; fing it difficult to formulate good problems  Projects have a firm due date about two
courses, but our efforts did not coalesce unti{hat are both open-ended and approachablweeks after being assigned, and | require a
we adopted the CCH text in the summdr o, projects emphasize concepts and oftefreliminary report to ensure that the groups
1992. In our attempts to emphasize CONCePlReqrate ideas from different calculus topics.get started and are on the right track.
rather than skills and to focus the class on th%ecause these problems are more complex th&@roups are encouraged to consult with me
students rather than the teacher, we had alrea ost students could master on their own, thavhenever they wish.

tried using collaborative learning, ir'tegraﬁngstrength of cooperative effort is emphasized. For the first project, each group meets
technology, and encouraging writing. It was theyo faq| that cooperative learning is importantwith me in my office to discuss their
CCH text, along with student group projects,q ., e it is likely that the students will have terogress, plus any questions or ambiguities,
that made all the pieces fit together. work in groups as well as by themselves afte week before the due date. Each group

i they leave school. submits one report, which must be typed
After spending the summer of 1992 at- with a word processor. Formulas and
tending workshops, reading, and having IongHOW We Assign Projects graphs may be drawn by hand, but many

discussions, we were still exploring andrq emphasize that projects are going to be astudents use computers instead. Reports

learning about calculus reform when C|asse$mportant part of the course, we often assignnust be well-written in proper English, and
began in the fall. We were very excited abouthe first project on the first day of class. Alongpe understandable to a calculus student
the possibilities: the experience reminded e owith a syllabus, students receive instructions,¢- wiiar with the project. We emphasize
a time in graduate school when | finally for working together on projects. It is also

. that a good report consists of more than
understood epsilon-delta arguments (aﬁepelpful to have some class exercises to help 9 P

figuring out what needs to be

seeing them for the third time). | couldn’t wait continued on page 6
to show my students the true light of calculus
reform!

The first semester, the four of us teaching SOftwaI’e ReSOUFCGS on the |ntemet

Calculus | were primed to give common exams
and projects: we assigned five projects and O

ver 40 different mathematical software programs are available from the University
of Arizona free of charge. The Arizona Software spans material of interest to
students and instructors who are involved with high school and college mathematics. The
complete collection includes MS-DOS programs that occupy about 11.5MB of hard disk
space. The programs require minimal hardware (CGA graphics, 640K RAM, no mouse)
and an easy-to-use menu system maybe downloaded with the software to make it easy for
students to access.

The Arizona Software is available on the network fileserver math.arizona.edu. Before
- : connecting, it is recommended that you request complete instructions via e-mail from
If we want students to take projects as seriously software@math.arizona.edNovices will find the instructions very helpful.
as exams, then projects must count as much asarizona also hosts four calculus reform newsgroups: math.cch (CCH discussions),
exams toward a final grade. The advice of the math.az.ftp-listing (software available via FTP from math.arizona.edu),
many mathematics teachers who have math.teaching.styles (discussion of teachinghods), and matheaching.technology
successfully implemented projects, especially (discussion of technology-based methods). For more information, send e-mail to

that of the faculty at Ithaca College and newsgroups@math.arizona.edu

gave three mid-semester exams. The students
were overwhelmed and told us that, although
they learned a lot, there was too much work.
Now most of us assign three or four projects
and give two mid-semester exams. We learned
that it is important for students to have
sufficient time to work on their projects and
that a good effort requires a meaningful reward.
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Student Group Projects

continued from page 5

calculated and completing the calcula-
tions—a good report will also discuss the
relationships and concepts involved.

Since it may be difficult for all group
members to participate in writing the re-
port, | also have some individual assign-
ments that require written responses. To
ensure that each group member pays at-
tention and understands the project as a
whole, my colleague Steve Prothero warns
students that an in-class oral report will be
required from one randomly chosen mem-
ber of each gup—the reports are given
later that day. Again, it is important that
projects count for a significant portiorf o
the course grade.

More Project Tips

» We believe that it is important to ex-
plain repeatedly to students the purpose
of projects and how they connect with
the course.

» Students like project assignments that
are couched in a story, whether it is fact
or fiction. A story engages the imagina-
tion and encourages students to be cre-
ative.

» Since we want the projects to empha-
size the rule of three, we state that a
good analysis will view the problem
from multiple perspectives.

« We assume that technology will be
used in the projects and we require TI-
81 or TI-85 graphing calculators in our
calculus classes.

* In order to encourage students to work
cooperatively, | try to avoid describing
the project with a list of questions that
could easily be divided among the
group members.

Project Sources

Some sources of project ideas are: chap-
ter review problems inCalculus by
HughesHallett, et al.; Peter D.Taylor's
Calculus (especially Chapter 1)Calculus
by Hubert, Maceli, Robinson, Schwartz,
and SeltzerSttident Research Projects in
Calculus by Cohen, Gaughan, Knoebel,
Kurtz, and Pengelley; and MAMoteson
calculus. Another possibility is to use an
application that will not be covered in class
such as marginal analysis in economics or
density functions in probability. The prob-
lems do not need to be cplicated. For

example, we have successfully asked,
“At what depth would a Japanese
fishing float sit?” This is a problem

from a standard calculus text; it

requires finding the volume of a

segment of a sphere and solving a cubic
equation.

Project Examples

The following project, devised by my
colleague Mark Janeba, emphasizes
relationships between derivatives and
integrals. There are many variations on
this project; e.g., calorie intake and
metabolism rates for a person during a
24-hour periodSince its founding, the
nation of Freedonia has kept quarterly
records of both government income and
government spending. When the
government spends more than its
income in a quarter, we call the
difference a deficit; this difference is
made up from borrowing, or from
savings if any, and the total amount
borrowed at any given point is called
the national debt. When income
exceeds spending for a quarter, we call
the difference a surplus (a negative
deficit). If a surplus occurs when there
is an outstanding debt, the surplus is
used to reduce the total debt (at least in
Freedonia). Since the monetary unft o
Freedonia is the Thufi, quarterly
surpluses and deficits have unit$ o
Thufis per quarter. Figure 1 shows the
income and spending data rfo
Freedonia in the first 28 quarters since
its founding. The overall assignment is
to discuss the fiscal soundness of

the government of Freedonia over this
period. Include specifics about when debt
and deficit are most, are rising, and
rising fastest. In later years, a forme

Freedonian president will reminisce

about his administration, by saying that
“while it was not possible to reduce the
deficit, we reduced the rate it was
growing.” At what possible quarters

might lie have been elected?

Another colleague, Frank Zizza, asked
students to find a project of their own
with the following instructions:

Choose a physical problem. For example,
population growth, Newton's law fo
cooling, bank accounts, or (see anfy o
over 100 books in the library on the
subject of differential equitations).
Derive a differential equation that
models the physical problem. This is the
most difficult part and you should be very
thorough. Solve the differential equation.

Student Reactions

Students like projects because it gives
them a chance to work together. As in-
structors, we like projects because stu-
dents get involved in doing significant

mathematics and show that they are will-
ing to reach beynd the classroom and

text. | have been surprised by how often
students begin with a table of data and
use computer software to make
calculations and graphs, or use a
computer or their calculators to fit curves
to the data—all without instructioA

Figure 1 Spending and Income for the Government of Freedonia
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Applied Calculus for Business, Life, Calculuatent has boen sreamined as
and Social Sciences T hans o o et e the

important concepts rather than on
covering a large amount of dense
material. The approach to this book has
been the same as the approach taken

Patti Frazer Lock, St. Lawrence University

he Preliminary Edition of a new CCH The conceptual understanding of the with the original CCHCalculus text:
Ttext, Applied Calculusjs scheduled to be  definite integral as area and as total change talk to the user departments and then
available for review in November 1995, and for is covered in depth, but all definite begin with a clean slate and include
adoption in Spring 1996 courses. This new integrals are evaluated numerically rather only material that is needed for an

understanding of the conceptsf o

calculus text is designed for courses offered to than symbolically to reflect what is actually
calculus or by the user departments.

busi.ness, life, and social science st.ud.ents. In andone in practice. We have tried to allow time in the
applied  calculus  course, building an - _ ) syllabus for instructors to slow down
understanding of the concepts of calculusfis o The traditional applied calculus course is and focus on student understanding.
paramount importance. This text will bring the Packed with so many topics that there is continued on page 8
CCH conceptual approach to students who very little time for developing in-depth
need to be able to apply calculus in a wide
variety of practical situations.

Applied Calculugemains true to the spirif o
the CCH Calculustext. The emphasis is on Tentative Table of Contents féipplied Calculus
developing a conceptual understanding of the
ideas in calculus, and on using the “rule o

) i 1. A Library of Functions Applications to Life Sciences
three"—ideas are presented from graphical, what's a Function? Applications to Economics
numerical, and analytical viewpoints wherever Linear Functions Optimization
possible. Some Applications of Linear Functions Families of Curves

Indeed, it is apparent that graphical and Exponential Functions _ N
numerical understanding is of even greater Power Functions 6. U§|ng.the Defl.n|te|r.1tegral
value for this audience, while the analytical and Comp'ound Interest and the Number e Appl!cat!ons to Life Smelnces
. . . Logarithms Applications to Economics
symbolic manipulation aspects of the course gyponential Growth and Decay Applications to Distribution Functions
are of lesser importance. Periodic Functions Probability and More on Distributions
Examples and problems reflecting ap- New Functions from Old
plications in business, life, and social sciences Polynomials 7. Differential Equations
are used throughout the text. In addition, o What is a Differential Equation?
because these students often have somewhaf: K€y Concept: The Derivative Slope Fields
weaker mathematical backgrounds, easier How Do We Measure Speed? Euler's Method
" The Derivative at a Point Applications and Modeling: Growth
examples and problems have been includedne perivative Function and Decay
throughout the book. Students in business, life, |nterpretations of the Derivative Applications and Modeling:
and social sciences are far more likely to Marginal Cost and Revenue The Logistic Equation
encounter functions in graphical or numerical The Second Derivative Models of Population Growth
form than as a symbolic formula. Therefore, 3. Kev C i The Defiite Int | 8. Func M Variabl
- e . Key Concept: The Definite Integral . Functions of Many Variables
examples and problems requiring - difficult How Do We Measure Distance Traveled? Introduction to Functions of Many

algebraic manipulations have been virtually o pefinite Integral Variables
eliminated from the text and have been re- Tne Definite Integral as Area and Average Value A Tour of Three-Dimensional Space

placed with more conceptual problems and Interpretations of the Definite Integral Graphs of Functions of Two Variables
more problems involving graphs and tablds o The Fundamental Theorem of Calculus Contour Diagrams
data. Linear Functions

The topics covered in the text reflect the 4. Short Cuts to Differentiation The Cobb-Douglas Production

needs of this audience. Multivariable functions Derivative Formulas for Powers and Polynomials Function

are essential to these students, and the last two Using the Derivative Formulas . _
chapters of the book enable students to develop Exponential, Logarithmic, and Periodic Functions 9. Calculus on Functions of Many

a thorough understanding of these functions ~ The Chain Rule . Variables o
and their derivatives. On the other hand, the ~ The Product Rule and Quotient Role The Partial Derivative
material on the integral has been dramatically Computing Partial Derivatives
reduced. 5. Using the Derivative Algebraically
Using the First Derivative Local and Global Extrema
Using the Second Derivative Unconstrained Optimization

Constrained Optimization:
Language Multipliers
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Applied Calculus

continued from page 7

The Challenge of CCH Multivariable Calculus

Applied Calculusis designed for a one-

year course, and a tentative table of contents

is included on pagg. Input on this project is
welcome; in particular, we would love to hear
from anyone with interesting and relevant
examples and problems that would be
appropriate for this book. Comments and
suggestions may be sent to Patti Frazer Lock,
Department of Mathematics, St. Lawrence
University, Canton, NY 13617, e-mail:
plock@vm.stlawu.eduFor more information
about Applied Calclus, please contact your
Wiley representative, use the CCH Hotline at
(212) 850-6700, ext. 5727, or send an e-mail
message tonath@jwiley.com A

Upcoming Faculty
Workshops

I f your institution will be using the CCH

materials for the first time in the 1995-
1996 academic year, you will want to attend
a special two-day workshop qmeding this

year's conference in San Jose. On June 21,5k we hav

and 22, the workshop will focus specifically
on the Calculus Consortium’'s approach and
teaching materials, and offer valuable hands-
on sessions and lively discussion of
implementation issues. There will also be a
one-day workshop on June 22 for instructors
using the multi-variable material for the first
time in the 1995-1996 academic year.
Workshop participants are encouraged to

William G. McCallum, University of Arizona

ne of the biggest challenges in that is more natural for the study of fluid
developing the CCH book onflow, namely as the rate of change of a
multivariable calculus has been dealing withmoving volume element. We hope students
the wonderfully complex circle of ideas lead-will end up with a better appreciation of what
ing up to the divergence theorem and Stokeshe divergence means.
theorem. The ideas are tricky enough that For a thorough treatment of the buildup
even experienced research mathematicianffom vector fields, through line integrals and
can go astray (believe me). On the otheflux integrals, to the divergence theorem and
hand, they have such a pleasing geometriStokes’ theorem, one needs more time than is
flavor that they can be given a good treatmentisually allowed. In the current rewrite for the
at the undergraduate level—if only one canpreliminary edition, we have tried to structure
nudge them into the right arrangement. this material so that it is clear what can be
Take, for example, the notion of diver- missed in a quick treatment, and so that there

gence. Traditionally one learns the formulagre g number of different stopping points. For
for this in Cartesian coordinates, then the

: xample, the chapter on line integrals now
statement of the divergence theorem, an(g , )
that's about it. Those who go on to physics as a .treatment of .Green s theorem; some
and engineering gain a deeper appreciation g"ay Wish to stop right there. Others may
the physical meaning of the divergence fromwish to dip lightly into this chapter, and into
the study of electromagnetism or fluid flow. the subsequent chapter on flux integrals, in

Those who go on to higher studies inorder to save room for the grand finale
mathematics learn to understand thechapter on Stokes’ theorem.

divergence as a special case of the exteriqtjiner way, the student will have a more
derivative. Unfortunately, ten or fifteen years yoometric understanding of the notiori o
down the road, the latter are teaching the neXjocior fields, line integrals, and flux inte-

generation of the former, and the onlyg ais  which should be useful in future
common ground is, once again, the formulac, rses The general approach we used in
And so the cycle repeats itself. In the CCHCaIcqus(giving greater prominence to geo-
e decided to make a thoroughnetic and numerical understanding) has

presentation gf divergencez initially as the,red out to be a good guiding principle in
outflow per unit volumethen in theguise the multivariable book as welk
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stay in San Jose and attend the conference on

June 23 and 24. The $55 -conference
registration fee will be waived for all
workshop participants. (There is no fee for
the faculty development workshop.)

For more information and to receive an
application form, please send a description of
your department’s plans for using the CCH
materials in the coming year and a list of
those people planning to attend the workshop
to Herman 0. Sudholz, Calculus Consortium,
Science Center #325, One Oxford Street,
Cambridge, MA 02138; telephone (617) 496-
5421. Workshop space is limited so don't
delay! A



