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CALCULUS II

I. CATALOG DESCRIPTION:

MATH 2 —CALCULUS II — 5 units

Continuation of differential and integral calculus, including transcendental, inverse, and hyperbolic functions. Techniques of integration, parametric equations, polar coordinates, sequences, series, power series and Taylor series. Introduction to three dimensional coordinate system and operations with vectors. Primarily for mathematics, physical science, and engineering majors.  Prerequisite: Mathematics 1 (completed with a grade of “C” or higher) or an appropriate skill level demonstrated through the Mathematics placement process.  5 hours lecture, 0-1 laboratory hours.

II. NUMBER OF TIMES COURSE MAY BE TAKEN FOR CREDIT: One   

III. PREREQUISITE SKILLS:

Before entering this course the student should be able to:

A. work with the Cartesian coordinate system including:  slope of a line, equation of a line, etc.;

B. analyze functional behavior;

C. graph algebraic and transcendental functions;

D. evaluate limits and determine if a function is continuous at a point or on an interval;

E. utlilize Newton’s method;

F. state and apply the definition of the derivative of a function;

G. explain the definitions of velocity and acceleration;

H. utilize the rules of differentiation;

I. differentiate algebraic and transcendental functions;

J. utilize the chain rule when differentiating functions;

K. work with differentials and applications;

L. find all maxima, minima, and points of inflection of a function;

M. utilize the derivative when finding the solution to optimization and related rate problems;

N. apply the Mean Value Theorem;

O. applying the Fundamental Theorem of integral calculus;

P. evaluating integrals by substitution;

Q. making use of the definite integral to solve applied problems.

IV. EXPECTED OUTCOMES FOR STUDENTS:

Upon completion of this course, the student should demonstrate proficiency in:

R. graphing and differentiating inverse trigonometric functions;

S. evaluating limits utilizing L’Hospital’s rule;

T. integrating functions by several methods: substitution, by parts, partial fraction decomposition, trigonometric substitution, etc.;

U. evaluating integrals involving products of trigonometric functions;

V. using Simpson’s rule and the Trapezoidal rule to approximate an integral;

W. evaluating Improper Integrals;

X. finding arc length and area of a surface of revolution;

Y. finding center of mass and centroid for a given region;

Z. solving separable differential equations;

AA. solving exponential growth and decay problems;

AB. sketching curves defined by parametric equations;

AC. solving parametric curve problems involving tangents, area, and arc length;

AD. sketching graphs of polar equations;

AE. solving polar equation problems involving tangents, area, and arc length;

AF. determining convergence or divergence of infinite sequences and series;

AG. finding center, radius/interval of convergence of a power series;

AH. finding Taylor and Maclaurin series for a given function;

AI. finding the dot product and cross product of vectors.

V. CONTENT:

A. Inverse Trigonometric Functions

1. finding domain and range

2. graphs

3. differentiation

4. antiderivatives

B. Hyperbolic Functions

1. proving identities

2. differentiation

3. inverse hyperbolic functions

4. derivatives of inverse hyperbolic functions

C. Indeterminate Forms

1. types of indeterminate forms

2. L’Hospital’s rule

D. Integration by Parts

E. Trigonometric Integrals

F. Trigonometric Substitution

G. Integration of Rational Functions by Partial Fractions

H. Strategies for Integration

1.
using table of integrals

I. Numerical methods of integration

1. Midpoint rule

2. Simpson’s rule

3. Trapezoidal rule

4. Error analysis

J. Improper Integrals

K. Arc Length

L. Area of Surface of Revolution

M. Integration applications to Physics and Engineering

N. Separable Differential Equations

O. Exponential Growth and Decay

P. Parametric Curves and Equations

1. curve sketching

2. elimination of a parameter

3. slope of tangent line

4. area

5. arc length

Q. Polar Coordinates

1. curve sketching

2. tangents

3. area

4. arc length

R. Infinite Sequences 

1. convergence

2. divergence

S. Infinite Series

1. geometric series

2. p-series

3. integral test

4. comparison tests

5. alternating series

6. absolute convergence

7. ratio and root tests

T. Power Series

1. tests for convergence

2. radius of convergence

3. interval of convergence

4. applications

U. Taylor and Maclaurin Series

V. Three-Dimensional Coordinate System

W. Vectors

1. dot product

2. cross product

VI. METHODS OF INSTRUCTION:

A. Lectures

B. Discussion

C. Collaborative learning 

D. Individual assistance during lab hour

VII. TYPICAL ASSIGNMENTS:

A. Assigned homework problems are usually from the textbook.  A homework set should be assigned at the end of each section.  Homework should take an average student 1 to 2 hours for each hour in class.

1.  Example Homework problems

a. evaluate integral: 
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b. evaluate 
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B. A typical Collaborative learning exercise would be to split the class into groups of two to three students, and give each group a different function to integrate.  When they have completed the problem, have each group go to the board and explain how the problem was solved to the rest of the class.

VIII. EVALUATION:

AJ. Methods of evaluation

5. Examinations

6. Final Exam

7. Any or all of the following at the discretion of the instructor

c. Homework

d. Quizzes (announced or unannounced, in class or take home)

e. Collaborative group activities and labs

f. Projects

AK. Frequency of evaluation

8. Recommended minimum of 4 exams plus the final

AL. Types of Problems:

9. Most questions should be open-ended.

g. Use Simpson’s Rule with n = 6 to estimate the area under the curve y=
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 from x=1 to x=4.

h. Find the length of the curve y = ln x on [1,2].

i. A population of protozoa develops with a constant relative growth rate of 0.7944 per member per day.  On day zero the population consists of two members.  Find the population size after six days.

j. Solve the differential equation 
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10. Use multiple choice and true-false questions at a minimum and only where appropriate.

IX. TYPICAL TEXTS:

A. Stewart, James. Calculus. 5th edition. Brooks/Cole, 2003.

B. Larson/Hostetler/Edwards. Calculus with Analytic Geometry. 7th edition. Houghton Mifflin, 2002.

C. Anton. Calculus: A New Horizon. 6th edition. Wiley, 1999.

X. OTHER MATERIALS REQUIRED OF STUDENTS: 

A graphing calculator may be required.
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