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Calculus I:

The Study of Motion and Change
Seminar Syllabus (Preliminary)—Fall 2011
Our world is dominated by motion and change.  The Earth spins on its axis as it rotates around the Sun.  Stock prices rise and fall.  An apple, acting in accordance with the laws of Physics, falls onto the head of a modern day Newton.  Calculus is the intriguing branch of mathematics whose primary goal is the understanding of the laws governing motion and change.  The sum of the Calculus—its methods, tools and ideas—is often cited as one of the greatest intellectual achievements of humanity.  Though just a few hundred years old, the Calculus has become an indispensable research tool in both the natural and social sciences.  Our study begins with the central concept of the Calculus, the limit, and proceeds to explore the dual notions of differentiation and integration.  Numerous applications of the theory will be examined. 

Level of Course:
Open to any student meeting course pre-requisites.  The minimum required preparation for successful study of the Calculus is one year each of high school Algebra and Geometry and familiarity with Trigonometry.  Some review of topics in Analytic Geometry—the pre-Calculus topics of functions and their graphs and properties—will occur in the beginning of the semester.  Students who are deficient in Trigonometry will be required to undertake a review of that important material.
Target Audience:
This seminar is intended for students interested in advanced study in mathematics or science, for students preparing for careers in the health sciences, and for any student wishing to broaden and enrich the life of the mind.  
Class Meeting:  
Mondays and Thursdays, 2:00 – 3:25PM, Science Building 301

Instructor:

Daniel King  (You can call me anything reasonable, but I usually 




respond best to the name 'Dan') 

Phone:

(914) 395-2424 (office phone with voice mail)




(646) 408-0715 (cell—please use it responsibly)

E-mail


dking@slc.edu (I’m addicted to it.  Electronic mail is definitely the 

easiest way to communicate with me outside of class and conference.)
Office:


121 Alice Ilchman Science Building (first floor)
Required Text:
Calculus of a Single Variable, Early Transcendental Functions, 5th Edition,
Ron Larson and Bruce H. Edwards, Brooks/Cole, 2011, ISBN:  0-538-73552-X.  This excellent and highly readable text will be the primary information source for the course.   A copy of the text has been placed on reserve in the library.  Supplementary readings will be provided in class.
Course Readings:
For each seminar meeting there will be an assigned reading from

the required course text or from a supplemental handout.  As this is a lecture-free course, these readings will form the basis of our seminar discussions.  In preparation for each seminar meeting, students must complete the assigned reading and be prepared to discuss in class the mathematical ideas encountered in the readings.  See ‘Course Readings and Seminar Exercises’ below for the schedule of readings.  The ability to read mathematics successfully--for deep understanding and long term retention—is a skill that requires significant effort to develop.  It is also a skill that is often not developed in traditional high school courses.  In this course you will have much opportunity to improve your mathematical reading and learning skills.  As a first step, consult ‘Suggestions for Effective Reading of Mathematics’ at the end of this syllabus.

Seminar Exercises:
Knowledge, understanding and, in particular, an appreciation of the mathematical concepts studied in this course are not gained through osmosis.  In addition to the daily readings, students are required to prepare a collection of topical exercises in advance of seminar meeting.  These exercises—some computational, some theoretical, some open-ended discussion questions—serve to further develop an appreciation and understanding of the course material.  Consult the attached course outline for specific assignments.  These problems will not be submitted for evaluation, but they will form the basis of our seminar discussions.

Problem Sets:
Approximately every other week a collection of exercises in the form of a problem set will be assigned.  Unlike seminar exercises, these exercises are to be formally written up and submitted for evaluation.  Work on problem sets, unlike the seminar exercises, is to be completed independently.  Do not discuss these problems with your classmates.  Late work will not be accepted.  However, a one-day extension will be granted to any student who requests an extension at least 12 hours in advance of the original deadline.  Extension requests can be presented in person, over the phone or via email. Except in unusual circumstances, each student will be granted just one deadline extension during the semester.

Conference Work:
Each student in the course will be expected to design and complete an independent project for conference work.  Individual conferences will be held biweekly and will be scheduled during the first week of the semester.  Student conference work may be dedicated to a deeper investigation of a single topic studied in the course, study in a different branch of mathematics (e.g., statistics, game theory) or some other mathematically-related investigation.  Conference time will also provide an additional, out-of-class opportunity for discussion of ideas generated in seminar.  

Additional Help:
I encourage students who are having difficulty with the course

material to meet with me for individualized help.  Students are also encouraged to develop and maintain an email dialogue with me so that I may provide timely assistance with smaller-scale questions.  

Students of this course can also access the free services (including free, walk-in tutoring) of the Mathematics Resource Center.  More information about these services will be provided in class.

Calculators:  
A calculator with graphing functionality is a valuable learning tool, and access to such a calculator is required for this course. 

Evaluations:
At the end of the semester an individual course evaluation and course grade will be given to each student. This evaluation will be based primarily on the student’s level of preparation for seminar, contributions to seminar discussion, quality of work on the term’s problem sets and conference project.  There will be no formal examinations in this course.  

Self-Evaluations:
Introspection is an important component of the learning process:  a student’s evaluation of his or her own work is as important if not more important than any teacher’s evaluation.  As such, students will be required to write a brief statement of self-evaluation on each assignment (problem sets and conference project) and an additional, more comprehensive self-evaluation at the end of the term.
Worksheets:
Completion of worksheets is optional in this course.  Students wishing to submit a worksheet should do so on the final day of class.  Your worksheet should detail the work completed in class and conference, listing topics studied, research conducted, etc.  Forms are available from the Office of Student Records in Westlands.

Attendance:
Both classroom and conference attendance is absolutely mandatory.  Students who miss more than two classes or conferences (without a documented reason) may receive reduced course credit.  Number of classes missed and number of classes with significant tardiness will be indicated on the course evaluation.  If a class is missed, the student is responsible for obtaining class notes and assignments and is expected to be fully prepared for the next class session.   Note:  Except in cases of emergency or a full 24 hours notice, there will be no rescheduling of missed conferences.  However, when unavoidable situations occur, students may request an alternative conference time in advance of the regularly scheduled conference time.

Course Readings and Seminar Exercises
The following is a tentative schedule of readings and discussions.  All changes will be announced in class.  The readings and exercises listed under each seminar are to be read and prepared in advance of the class meeting and will form the basis of class discussion.

Seminar 1
Course Introduction
Seminar preparation:

Section 1.1:  Graphs and Models

Section 1.1 Seminar Exercises:  TBA
Seminar 2

Seminar preparation:
Section 1.2:  Linear Models and Rates of Change
Section 1.2 Seminar Exercises:  TBA
Seminar 3

Seminar preparation:

Section 1.3:  Functions and Their Graphs

Section 1.4:  Fitting Models to Data

Section 1.3 Seminar Exercises:  TBA

Section 1.4 Seminar Exercises:  TBA
Seminar 4
Seminar preparation:

Section 1.5:  Inverse Functions

Section 1.6:  Exponential and Logarithmic Functions

Section 1.5 Seminar Exercises:  TBA
Section 1.6 Seminar Exercises:  TBA
Seminar 5

Seminar preparation:

Section 2.1:  A Preview of Calculus

Section 2.1 Seminar Exercises:  TBA
Seminar 6

Seminar preparation:
Section 2.2:  Finding Limits Graphically and Numerically  

Section 2.2 Seminar Exercises:  TBA
Seminar 7
Seminar preparation:
Section 2.3:  Evaluation Limits Analytically

Section 2.3 Seminar Exercises:  TBA
Seminar 8

Seminar preparation:
Section 2.4:  Continuity and One-Sided Limits 

Section 2.5:  Infinite Limits 

Section 2.4 Seminar Exercises:  TBA
Section 2.5 Seminar Exercises:  TBA
Seminar 9
Seminar preparation:
Section 3.1:  The Derivative and the Tangent Line Problem  

Section 3.1 Seminar Exercises:  TBA
Seminar 10

Seminar preparation:
Section 3.2:  Basic Differentiation Rules and Rates of Change  

Section 3.2 Seminar Exercises:  TBA
Seminar 11
Seminar preparation:
Section 3.3:  Product and Quotient Rules and Higher-Order Derivatives 

Section 3.3 Seminar Exercises:  TBA
Seminar 12

Seminar preparation:
Section 3.4:  The Chain Rule  

Section 3.4 Seminar Exercises:  TBA
Seminar 13
Seminar preparation:
Section 3.5:  Implicit Differentiation  

Section 3.5 Seminar Exercises:  TBA
Seminar 14
Seminar preparation:

Section 3.6:  Derivatives of Inverse Functions

Section 3.7:  Related Rates  

Section 3.6 Seminar Exercises:  TBA

Section 3.7 Seminar Exercises:  TBA
Seminar 15

Seminar preparation:
Section 4.1:  Extrema on an Interval  

Section 4.1 Seminar Exercises:  TBA
Seminar 16

Seminar preparation:
Section 4.2:  Rolle’s Theorem and the Mean Value Theorem 

Section 4.3:  Increasing and Decreasing Functions and the First Deria  

Section 4.2 Seminar Exercises:  TBA 

Section 4.3 Seminar Exercises:  TBA
Seminar 17

Seminar preparation:

Section 4.4:  Concavity and the Second Derivative Test  

Section 4.4 Seminar Exercises:  TBA
Seminar 18

Seminar preparation:
Section 4.5:  Limits at Infinity 

Section 4.6:  A Summary of Curve Sketching  

Section 4.5 Seminar Exercises:  TBA

Section 4.6 Seminar Exercises:  TBA
Seminar 19

Seminar preparation:

Section 4.7:  Optimization Problems  

Section 4.7 Seminar Exercises:  TBA
Seminar 20

Seminar preparation:
Section 5.1:  Antiderivatives and Indefinite Integration  

Section 5.1 Seminar Exercises:  TBA
Seminar 21

Seminar preparation:
Section 5.2:  Area  

Section 5.2 Seminar Exercises:  TBA
Seminar 22

Seminar preparation:
Section 5.3:  Riemann Sums and Definite Integrals 

Section 5.3 Seminar Exercises:  TBA
Seminar 23

Seminar preparation:

Section 5.4:  The Fundamental Theorem of Calculus  

Section 5.4 Seminar Exercises:  TBA
Seminar 24
Seminar preparation:
Section 5.5:  Integration by Substitution 

Section 5.5 Seminar Exercises:  TBA
Seminar 25
Seminar preparation:

Section 5.7:  The Natural Logarithmic Function:  Integration  

Section 5.7 Seminar Exercises:  TBA
Seminars 26, 27 & 28
Additional Topics:  TBA
Suggestions for Effective Reading of Mathematics

1. When confronted with the task of reading a piece of mathematical text, skim the entire reading first to discern its general outline and to identify its main points and objectives. 

2. If necessary, review earlier portions of the textbook (or prior mathematical topics studied) to recall forgotten or unfamiliar vocabulary, techniques or theorems before attempting a thorough reading of the current text.

3. Don’t rush!  Read slowly!  Mathematical writing is typically dense with ideas.  Spend as much time as necessary to understand the fully intended meaning of each of the author’s arguments and examples.

4. Pay particular attention to the precise statement of new definitions and theorems.

5. Do not immediately skip over a portion of the reading that doesn’t make sense in the hope that its meaning will become more apparent later.  Because of the linear nature of mathematical writing in which one topic builds from those that precede it, it is very important to fully understand one topic before proceeding to the next.  

6. Try to identify the cause of any misunderstanding of the topics being studied. Consider all reasonable methods to resolve the misunderstanding. Whenever possible discuss difficult portions of the text with a friend, study partner, or study group.

7. If all else fails, make sure to mark any portions of the text that remain perplexing so that you may raise these issues subsequently in class.

8. Occasionally authors will intentionally leave some details of arguments or examples to the reader to complete as an exercise.  Authors do this for pedagogical reasons and not laziness!  As a useful check on your understanding of the material, always fill-in in the details omitted by the author. 

9. Examples in textbooks often come with a moral.  Discern the author’s main point in providing the example.  Make sure you struggle to understand every aspect of the computation, manipulation, or procedure presented in the example.  

10. Always keep pencil and paper handy whenever reading mathematical text.  It can be very helpful to highlight important passages, insert marginal notes to yourself (ala Fermat!), and make simple calculations while involved in the reading of the text.

