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Course Name
Calculus and Analytic Geometry

Area/Course No.
Math 50S

Pre-Requisites: Math 40S (or the equivalent) with a C or better

Co-Requisites:


Catalog Description

Introduction to differential and integral calculus: functions, limits, and continuity; techniques and applications of differentiation; the Fundamental Theorem of Calculus. Primarily for mathematics, science, and engineering majors.


Method of Evaluation/Grading

Evaluation of student mastery of course objectives will be based upon the following:
Homework assignments

Short quizzes (instructor discretion)
At least 4 unit exams (frequency at instructor’s discretion)

Comprehensive final exam

Course grade will be determined by a weighted mean (average) of the evaluation criteria, and based on a normal scale of:


90-100%
A


80-89%
B


70-79%
C


60-69%
D


Below 60%
F

Detailed grading policies will be described in the instructor’s first-day handout.

Policies
Each student is expected to:

1. Attend and be punctual for every class meeting

2. Participate in class discussions

3. Complete all homework assignments

4. Arrange time in the Math Lab to complete assignments and to confer with the instructor.

5. Obtain a graphing calculator (TI-85 preferred) for personal use throughout the course.


Textbooks

1. Calculus with Analytical Geometry, Calculus Companion Vol. I, and Calculus Student Solutions Manual by H. Anton, Wiley Publishers, 4th Edition.
2. Selected handouts to supplement the text.
3. Hand-held graphing calculator. Graphing calculators are a requirement for the course. The TI-85 is strongly recommended since the department has TI-85 view screens for the overhead projector and other support materials for the TI-85 graphing calculators. The use of a graphing calculator is thoroughly intertwined in the text, classroom lectures, homework assignments, math laboratory exercises, and examinations.

Textbooks and other materials are carefully chosen by consensus of the Math Sub area to foster intensity, abstractness, open-endedness, rigor and independence. The textbook is identified as college level by the publisher.
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Course Name
Calculus and Analytic Geometry

Area/Course No.
Math 50S

Course Objectives

(The student will be expected to demonstrate the following :)
FUNCTIONS
1. Investigate the properties of the following types of functions: linear, power, exponential, logarithmic, and trigonometric functions.

2. Investigate graphical, tabular, and symbolic forms of functions.

3. Find roots of functions to a specified degree of accuracy.

4. Use these functions in applications simulating “real life” problems.

5. Demonstrate an understanding of the concept of continuity.

6. Investigate the derivative from several perspectives including the derivative as an instantaneous rate of change and as a slope of a tangent line.

7. Use the various views of the derivative to generate a formal definition.

8. Demonstrate an understanding of the concepts of a limit.

9. Find the derivative graphically, numerically, and symbolically.
10. Analyze the relationship between the derivative and the original function.

11. Apply derivatives correctly to problems involving related rates, graphing, optimization, maxima and minima.
12. Apply the concept of derivative to problems from various fields.

13. Investigate various interpretations of the second derivative including concavity, rate of change, acceleration.

14. Use the local linearity of a function to approximate function values.

THE DEFINITE INTEGRAL

15. Investigate the definite integral from various perspectives: as the area under a curve, as a limit of an infinite sum, in error analysis, as total change, as an average.

16. Compute a definite integral from the definition.

17. Use the Fundamental Theorem of Calculus to evaluate definite integrals.
18. Investigate the Mean Value Theorem.

19. Apply the definite integral to problems from disciplines such as physics and economics.

SHORT-CUTS TO DIFFERENTIATION
20. Evaluate the derivatives of the following special functions using appropriate rules of differentiation: constant functions, linear functions, cf(x), sums and differences, quotients and products, polynomials; exponential, trigonometric, logarithmic, and inverse trigonometric functions chain rule, implicit differentiation.

21. Differentiate functions using the chain rule and implicit differentiation.

22. Recognize functions that cannot be differentiated symbolically and use tangent line approximations to estimate their derivatives.

23. Construct tangent line approximations to estimate their derivatives following applications: gravitation, population, economics, velocity, pressure, rate of change, growth and decay.

USING THE DERIVATIVE
24. Analyze the derivatives to generate a sketch of the graph of the function: determine the critical points and local extrema by using the first derivative test. Determine inflection points and concavity by analyzing the second derivative. Use the second derivative test for local extrema.

25. Synthesize information obtained from the derivatives of useful applications chosen from the following: flow rates, economics, optimization, geometry, and physics.

26. Investigate and use Newton’s method.

RECONSTRUCTING A FUNCTION FROM ITS DERIVATIVE
27. Investigate antiderivatives as solutions to differential equations.

28. Interpret the definite integral

29. Apply the fundamental theorem of calculus

30. Identify and use properties of integrals

31. Construct antiderivatives graphically and numerically

32. Construct antiderivatives algebraically 

Goals
1. To foster in the student a deep and broad understanding of two key calculus concepts: the derivative and the definite integral.
2. To facilitate the student’s understanding of the numerical, graphical, and symbolic perspectives of the derivative and the definite integral.

3. To help the student develop an appreciation for the diverse applications of these concepts.

4. To prepare the student for further study in calculus and related fields.

5. To improve the student’s ability to analyze, generalize, and evaluate the efficacy of problem solving processes.

6. To improve the student’s ability to think critically.

Method of Instruction

The predominant mode of instruction will be lecture/discussion, but small group work will also be included. Laboratory time will be arranged by the student for individual assistance and group work.
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Course Name
Calculus and Analytic Geometry

Area/Course No.
Math 50S

Course Content
Unit of Instruction

Time Allotment in Weeks
1. Functions



3 weeks

a. Introduction to the concept of a function
b. Representations of functions: tables, graphs, symbolic notation

c. Types of functions: linear, exponential, power, inverse, logarithmic, trigonometric, polynomial, rational

d. Roots of functions, continuity, accuracy

2. The Derivative



4 weeks

a. Perspectives: as a rate of change, at a point, formal definition
b. Other views: as the slope of a curve, slope of a tangent line
c. Functional approach: graphically, numerically, symbolically

d. Implications: increasing and decreasing functions
e. Interpretations of the first derivative: velocity, acceleration, marginal cost, revenue, profits, production

f. Interpretations of the second derivative: concavity, as a rate of change, acceleration

g. Approximations and local linearity

h. Limits: one and two-sided limits, continuity

i. Differentiability

3. The Definite Integral



3 weeks

a. Perspectives: as the area under a curve

b. Other views: as a limit of an infinite sum, error

c. Interpretations of the definite integral: as total change, as area, an average

d. Fundamental Theorem of Calculus

e. Mean Value Theorem

f. Various applications chosen from the following: distance, velocity, consumption, usage, production levels, average force, radiation levels, average value of a function

4. Short-cuts to Differentiation


2 weeks
a. Derivatives of special functions: constant functions, linear functions, cf(x) sums and differences, quotients and products, polynomials; exponential, trigonometric, logarithmic, and inverse trigonometric functions; chain rule, implicit differentiation

b. Applications of tangent line approximations for various functions chosen from the following: gravitation, population, economics, velocity, pressure, rate of change, growth and decay.

5. Using the derivative



3 weeks
a. Sketching the graph of a function: critical points, maxima and minima, first derivative test, concavity, inflection points, second derivative test for local maxima and minima

b. Mathematical modeling: useful families of functions; applications chosen from the following: flow rates, economics, optimization, geometry, and physics

c. Newton’s method

6. Reconstructing a function from its derivative


1 week
a. The definite integral revisited: interpretations of the definite integral, the definite integral as a rate of change, applications of the fundamental theorem.

b. Properties of the definite integral: properties, why these properties hold, how to compare integrals

c. Constructing antiderivatives graphically and numerically: family of antiderivatives, visualizing antiderivatives using slopes, computing values of an antiderivative using the Fundamental Theorem.

d. Constructing antiderivatives algebraically: uniform motion, uniform accelerated motion, antiderivatives and differential equations, the indefinite integral. 
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Course Name

Calculus and Analytic Geometry

Area/Course No.

Math 50S
Assignments
Homework and Exams:

Homework should be assigned, collected, and graded on a regular basis. Assignments should include problems that require use of a graphing calculator.

Exams should be given throughout the course. Exam frequency and format are left to the discretion of the individual instructor. (Sample exams can be obtained from most full-time instructors. The majority of the sub area gives an exam on each unit.)

A comprehensive final exam will be given during the scheduled final exams week.

Use of a graphing utility:

Classroom activities should incorporate use of a graphing utility. Initial activities should be designed to familiarize the student with the basic graphing calculator operations: graph, range, trace, zoom, and box. Later activities should incorporate use of: poly, solver, root, der1, and other pertinent graphing calculator operations. Throughout the course the graphing calculator should be used during class to reinforce and enhance concepts. (Suggested activities and applications are on file in the math lab.)

Suggested Activities:

Scrimmages (for exam review): Students work in small groups (1-4 members) on a set of review questions. (Some instructors award a single grade for each group and use scrimmage grades as bonus points for the exam.)

Documented problems: Students are asked to explain in paragraph form their problem solving strategy on a particular homework problem.

Labs: Students work in groups outside of class on discovery-oriented exercises designed to foster further investigation of topics pertinent to the course.

Other ideas are available on file in the math department.
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