MOHAWK VALLEY COMMUNITY COLLEGE

UTICA, NEW YORK

COURSE OUTLINE

I.  Catalog Description
ES161-Introduction to Engineering and Science 
 C-2, P-2, Cr-3
Pre-Requisites:  Three years of college preparatory mathematics including trigonometry

This is an introductory course designed to meet the needs of Engineering Science students.  The course provides a look at the various fields of engineering as well as an introduction to a variety of computational and data analysis skills necessary for a scientific and/or engineering career.  Topics to be covered are:  computer organization, structured engineering and scientific programming, scientific word processing, spreadsheet and graphical analysis, and presentation techniques.  Students pay a computer fee.

- 2 -

II. Student Objectives

At the conclusion of the course, the students will be able to:
1.   Use computers for the analysis and presentation of scientific data.

2.   Use the computer for report generation and presentation preparation.

3.   Read, write and modify structured computer code to solve a variety of engineering related problems.

4.  Use a microcomputer-based spreadsheet for analysis and graphical presentation of scientific based data.

5.  Demonstrate the principles of group dynamics by working in small work-groups during laboratory exercises and for homework assignments.

6.  Differentiate between the various career options they have within the field of engineering through visitations by practicing engineers.

III.  General Topical Outline

Week

Topic

1

Introduction to Computers and Computer Programming

Data Types

Assignment Statements

List Directed I/O Statements

Intrinsic Functions

Programming Examples

2

Logical Operators

Logical Expressions

Decision Structures

Top Down Program Design Techniques

Programming Examples

3

Format Specification Codes

Programmer Formatted I/O

Programming Examples

4

Loop Structures

Programming Examples

5

l-D Arrays

I/O l-D Arrays

Pointers and Arrays

Examples

6

Multidimensional Arrays

I/O Multidimensional Arrays

Pointers and Multidimensional Arrays

Applications involving Multidimensional Arrays

Programming Examples

7

Character Arrays (Strings)

Examples

8

Functions

Value and Reference Parameters

Modular Design of Programs

Programming Examples

9

Structures and Unions

Programming Examples

10

Preprocessor Statements

Professional Engineering Speakers (l Class)

11

Introduction to the Macintosh Computer

Introduction to Microsoft Excel for Scientific Analysis

Navigation Techniques

Entering Values and Formulas

Display Formatting Methods

Use of Built-in Functions

Examples and Applications

12

Decision Structures in Excel

Preparing Analysis Templates

Simulation Models of Scientific Phenomena

13

Spreadsheets and Graphical Display

Methods of Graphical Analysis

Applications of Data Reduction and Graphical

Analysis of Scientific Data

Additional Simulation Methods for Scientists

14

Introduction to Microsoft Word for Scientists

Basic Word Processor Skills

Use of Equation Editor

Table Editor

Interacting with Microsoft Excel

15

Introduction to Microsoft Powerpoint for

Presentation Preparation

Basic Skills for Using the Software

Science and Engineering based Examples

                         NOTE:  During at least one class session, students will be given the opportunity to listen to presentations provided by practicing engineers from a variety of engineering fields.  The purpose of this is for them to develop role models and contacts for further information regarding the field of engineering as well as to gain a better understanding of what a career in engineering is all about.

                         NOTE:  Students will work in small groups of two or more students during the laboratory period and for homework assignments.  Each group will produce a single final report and/or program.  Each member within the group will receive a common grade for each assignment.

IV.  Laboratory Topics may include but not be limited to the following areas:
Week

Topic

1.

Introduction to VAX Operations, Simple C Program

2.

Decision Structure Program

3.

Formatted Output Exercise

4.

Loop Structure Exercise

5.

1-D Array Exercise

6.

2-D Array Exercise

7.

Strings Exercise

8.

Function Exercise

9.

Structure based Exercise

10.

Preprocessor Statements Exercise

11.

Basic Scientific Data Reduction Exercises

12.

Template Exercise and Simulation Exercises

13.

Numerical and Graphical Analysis

14.

Report Generation Exercise

15.

Presentation Preparation Exercise

