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Rowan College of New Jersey
Department of Mathematics

Course Proposal

Mathematics for Engineering Analysis 11

I. Details

a) Course Title: Mathematics for Engineering Analysis II

b) Sponsors: Dr. Abera Abay, Dr. Thomas Osler, and Dr. Marcus Wright,
Department of Mathematics

c) Credit Hours: 4 credit hours

d) Course Level: Sophomore

e) Curricular Effect: Required course for all undergraduate students in the School of
Engineering.

f) Prerequisites: Mathematics for Engineering Analysis I

g) Suggested Time &
Implementation: This course will be offered every semester.

h) Resources: Faculty, equipment and library resources are adequate.

1I. Rationale:

This course is a continuation of Mathematics for Engineering Analysis I, and is the last
mathematics course required of undergraduate students in the School of Engineering.

Knowledge and techniques from many branches of mathematics are necessary to solve
problems in engineering. This two semester sequence of courses represents an introduction to
some of the most important branches of mathematics useful in engineering, such as Advanced
Calculus, Ordinary and Partial Differential Equations, Vector Analysis, Complex Analysis,
Linear Algebra, Numerical Analysis, Laplace Transforms, and Fourier Series.

The present course will build on the topics covered in Mathematics for Engineering
Analysis I. By studying further methods for the solution of ordinary differential equations, a
topic covered in Mathematics for Engineering Analysis I, continuity with that course will be
maintained. A study of linear algebra, partial differential equations, and numerical analysis
will round out the students’ introduction to engineering mathematics.



III.

Essence of the Course

a)

Objectives in Relation to Student Outcomes:

Upon the successful completion of this course, students will:

b)

1) Be able to use the areas of mathematics indicated in the topical outline
below to solve problems related to engineering.

2) Recognize that to be confident users of mathematics they must be
understanders and ongoing learners of mathematics.

Topical Outline:
1) Higher-order Differential Equations

Homogeneous equations with constant coefficients
Systems of Differential Equations
Series solution of Differential Equations

2) Laplace Transforms and O.D.E.’s

Definition and Basic Properties
Transforms of Elementary Functions
Inverse Laplace Transform

Uses for solving differential equations
Introduction to other transforms

3) Partial Differential Equations

Basic definitions and examples

Wave, Heat, and Laplace’s equations

Uses of Fourier series in solving other equations arising in physical
systems



IV.

VI.

4) Numerical Methods

Fixed point iteration

Numerical methods for linear algebra

Linearization of differential equations

Methods for first and second order ordinary differential equations

Methods for elliptic, parabolic and hyperbolic partial differential
equations

Methods for systems of ordinary differential equations

c) Evaluation and Grading:
Students will be evaluated using grading of homework assignments and
written tests. Homework assignments will sometimes involve usage of
computer applications and/or programming.

Consultation:

The content and nature of this course was discussed with the Chairpersons of the
four Departments of Engineering.

Course Evaluation:

This proposal has been reviewed by the Curriculum Committee of the
Department of Mathematics.

Course Texts:

The following book may be used as text for the course.

a) Kreyszig, Erwin, “Advanced Engineering Mathematics”, Seventh Edition, John
Wiley & Sons, 1993



VII. Catalogue Description:

1703/242 Mathematics for Engineering Analysis II
(Prerequisite: Mathematics for Engineering Analysis I)

This course is a continuation of Mathematics for Engineering Analysis I. Further
methods for the solution of ordinary differential equations are discussed, including the Laplace
transform. Numerical methods for ordinary and partial differential equations, and for linear
and nonlinear algebraic equations are studied.



