Undergraduate Course Syllabi

CHEM 1230 General Chemistry I
1
CHEM 1280 General Chemistry Lab I
3
CIVE 1000 Freshman CE Experience
4
CIVE 1100 Measurements and CAD for CE’s
6
CIVE 1150  Engineering Mechanics- Statics
8
CIVE 1160 Engg Mech-Strength of Materials
9
CIVE 1170 Fluid Mechanics for CE’s
11
CIVE 2000 Professional Development
13
CIVE 2110 CE Materials with Lab
15
CIVE 3120 CE Systems Analysis
17
CIVE 3210 Soil Mechanics
18
CIVE 3220 Foundation Engineering
20
CIVE 3310 Structural Analysis
22
CIVE 3410 Steel Design I
24
CIVE 3420 Reinforced Concrete Design I
26
CIVE 3510 Transportation Engineering I
28
CIVE 3520 Transportation Engineering II
29
CIVE 3610 Water Supply and Treatment
31
CIVE 3620 Introduction to Air Pollution Engineering 
32
CIVE 3630 Waste Water Engineering 
34
CIVE 4210 Advanced Soil Mechanics
35
CIVE 4550 Traffic Control 
37
CIVE 4630 Indoor Air Quality 
38
CIVE 4650 Industrial Ventilation 
40
CIVE 4750 Senior Design Project 
42
EECS 1050 Introduction to Computing in C/C++ 
44
EECS 2300 Electrical Circuits 
45
EECS 2340 Electrical Circuits for Non-majors 
47
MATH 1850 Single Variable Calculus I 
49
MATH 1860 Calculus II 
50
MATH 2850 Calculus III 
51
MATH 2890 Num Methods & Lin Algebra 
52
MATH 3860 Differential Equations 
53
MIME 1650 Materials Engineering and Laboratory 
54
MIME 2300 Engineering Dynamics 
56
MIME 2600 Engineering Economics 
58
MIME 3400 Intro to Thermal Science 
59
MIME 4000 Engineering Statistics I 
61
PHYS 2130 Physics for Science and Engineering Majors I 
63
PHYS 2140 Physics for Science and Engineering Majors II 
65

Catalog Data:
General Chemistry I. 4 hours.  An introduction to atomic structure, chemical bonding, kinetic-molecular theory, energy relationships and structural concepts.  This sequence is for students who major in sciences, engineering or other fields which require chemistry as a prerequisite subject.  Three hours lecture and one hour discussion per week.  Prerequisite for CHEM 1230:  CHEM 1090 or a passing score on the placement exam.

Textbook:
Chemistry, 4th Edition, McMurry & Fay, Prentice Hall

References:

Media Companion for CW, CD-ROM, Frech, Burdge & Gardner


    
    

Selected Solutions Manual, Topich 





Student Study Guide, Fredeen

Goals:
To provide a foundation in general chemistry for students in a variety of chosen fields and strengthen problem-solving ability.

Prerequisites: 
A passing grad in Chemistry 1090, OR high school chemistry plus a passing grade on the California Placement Examination OR transfer credit in a course equivalent to Chemistry 1090.  A working knowledge of three years of high school mathematics will be assumed and Math 1150, Intermediate Algebra or its equivalent.

Topics:

1. Matter and Measurement


             2. Atoms, Molecules and Ions: Structure, Compounds & Mixtures, Acids 

    and Bases, Nomenclature



3. Stoichiometry: Limiting Reagents, Concentrations, Titration, Percent 

    Composition & Empirical Formulas

4. Reactions in Aqueous Solutions: Precipitation, Acid/Base, Oxidiation-  Reduction, Activity Series, Redox Titrations


5. Periodicity and Electronic Structure



6. Ionic Bonds



7. Main Group Chemistry



8. Covalent Bonds



9. Molecular Structure



10. Thermochemistry


11. Introduction to Entropy and Free Energy


12. Properties and Behavior of Gases


13. Properties of Liquids and Solids and their Phase Changes


14. Nuclear Chemistry: Fission and Fusion, Reactions, Decay Kinetics, Applications of Nuclear Chemistry

Class Schedule:         Three 50 min. lectures and one 50 min. recitation per week

Professional 

Component:

Counts towards math plus basic science requirement

Relationship to 

Program Objectives: Develops skills required to apply science (criterion 3a)

	Prepared By:
	__Dr. Andy Jorgensen
	Date:
	___June 16, 2005__


Catalog Data:

1 Hr.  Experiments on topics covered in CHEM 1230

Co requisite:
CHEM 1230 (General Chemistry I)

Textbooks:
Lab Packet for Chemical Education Resources

Course Objectives:
This course is offered in parallel to Chemistry 1230.  The laboratory experiments are designed to compliment that material.

Topics Covered:
1.
Safety


2.
Identifying a liquid using physical properties


3.
Titrating Vinegar 


4.
Detecting Signs of Chemical Change 


5.
Single Replacement Reactions and Relative Reactivity 


6.
Preparation of Strontium Iodate Monohydrate


7.
Separating the Components of a Ternary Mixture


8.
Introducing the Qualitative Analysis of a Group of Cations


9.
The Chemistry and Qualitative Analysis of Anions


10.
Calorie Content of Nuts


11.
Determining Molar Volume of CO2
12.
Using Volumetric Glassware to Measure, Dilute, and Titrate an Acid Solution



13.
Spectrometric Analysis of Permanganate Ion Solutions

Class/Laboratory


Schedule:
1 – 2 hour and 50 minute laboratory per week
Professional 



Component:        
Counts towards math plus basic science requirement, provides experimental experience

Relationship to
 

Program Objectives:
Develops skills required to apply science (criterion 3a), develops skills required to conduct experiments (criterion 3b)

	Prepared By:
	_Dr. Eric W. Findsen___
	Date:
	June 16, 2005_____


Catalog Data:
1 Hour. Computer literacy, report writing, word processing, table creation, equations, equation writing, data manipulation, data graphical plotting.  Introduction to various disciplines in Civil Engineering: Structural, Geotechnical, Transportation, Environmental. Practice in engineering problem solving.

Prerequisite:
Enrollment in Civil Engineering

Textbook:
None


Course Objectives:
The goals of this course are to ensure that the entering student has the tools to succeed in Civil Engineering and to excite the student about the work Civil Engineers do.

Course Outcomes:     1) Understand the level of effort and commitment required to succeed in the study of Civil Engineering.

2) Have a basic understanding of the work Civil Engineers do.

3) Have a basic understanding of the engineering design process.

4) Have computer literacy sufficient to be able to write a basic laboratory report using a word processor and spreadsheet, use e-mail, and find information on the web.

5) Have the basic skills to effectively use the library and internet to perform preliminary research on an engineering topic.

6) Understand the scheduling process and be able to register for classes using the In-touch system.  Know the important deadlines and where to find them.

7) Understand the Co-op program.

8) A rudimentary understanding of ethics, professionalism, and licensure.

9) Be aware of basic study skills including problem solving and time management.

10) Have a basic understanding of the skills for working in a team

11) Will know the names of at least five classmates.

Topics Covered:        1)   Word: Introduction, equations

2) Excel: Introduction, data reduction

3) The engineering design process.

4) Hands on projects in:

a. Structural Engineering

b. Geotechnical engineering

c. Environmental engineering

d. Engineering design

5) Student success skills

a. Scheduling

b. Time management

6) Introduction to engineering ethics

7) Introduction to professional issues

Class/Laboratory
1 - 100 minute class per week.  Classes involved lectures, hands-on

Schedule:                    experiments, group-work, and presentations.

Professional 

Component:
Engineering Topics
Relationship to

Program Objectives: CIVE 1000 partially fulfills the following objectives ABET outcomes

b. an ability to design and conduct experiments, as well as to analyze and interpret data
c. an ability to design a system, component, or process to meet desired needs

d. an ability to function on multi-disciplinary teams

e. an ability to identify, formulate, and solve engineering problems

f. an understanding of professional and ethical responsibility

g. an ability to communicate effectively, both oral and writing are addressed

h. the broad education necessary to understand the impact of engineering solutions in a global and societal context 

i. a recognition of the need for, and an ability to engage in life-long learning

j. a knowledge of contemporary issues 

k. an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice

Civil Specific 
Outcomes:
C. the ability to conduct laboratory experiments and to critically analyze and interpret data in more than one of the recognized major civil engineering areas

D. the ability to perform civil engineering design by means of design experiences integrated throughout the professional component of the curriculum;

E. an understanding of professional practice issues such as: procurement of work; bidding versus quality based selection processes; how the design professionals and the construction professions interact to construct a project; the importance of professional licensure and continuing education; and/or other professional practice issues.

	Prepared By:
	Dr. Douglas K. Nims
	Date:
	March 17, 2005


Catalog Data:
4 hours.  Study of graphical representations of engineering structures and systems and application by hand drawing and computer aided techniques. Instruments and methods for linear and angular measurements. Error theory and propagation. Familiarization with geographical information systems
Prerequisites:
Enrollment in Civil Engineering

Textbook:
Surveying by Jack C. McCormac, 5th, Edition

Course Objectives:
 Students should be able to apply knowledge of geometry trigonometry, probability and physics to solve engineering measurement problems.  Students should be able to function as a group to obtain linear, angular and elevation measurements and to present data in graphical format-using computer aided design software.

Course Outcomes: 1) Have a basic understanding of the principles and practice of surveying.

2) Have the basic field skills to fit in on survey crew.

3) Be able to use CAD to prepare a engineering report.

4) Be able to create a basic geometric design of sanitary and storm sewers

5) Be able to use MS Excel spreadsheets to analyze data
Topics Covered:        1)   Early surveyors and their equipment

2) Instruments and Methods for obtaining linear and angular measurements.

3) Error probability, reliability and propagation

4) CAD basic skills

5) Classification of Surveys

6) Distance measurement techniques and minimization of error.

7) Leveling techniques and minimization of error

8) Angular measurement techniques and minimization of error

9) Traverse calculations and Double Meridian Distance

10) Various methods of field collection of lengths, angles and elevations

11) Preparation of a boundary and topographic survey.

Class/Laboratory
2 – 50 minute classes and 2 – 110 minute laboratories per week.  
Professional 

Component:
Engineering Topics
Relationship to

Program Objectives: CIVE 1100 partially fulfills the following objectives ABET outcomes

a. an ability to apply knowledge of mathematics, science, and engineering

b. an ability to design and conduct experiments, as well as to analyze and interpret data

c. an ability to design a system, component, or process to meet desired needs

d. an ability to function on multi-disciplinary teams

e. an ability to identify, formulate, and solve engineering problems

k.
an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice.
Civil Specific 
Outcomes:
A. proficiency in mathematics through differential equations, probability and statistics, calculus-based physics, and general chemistry;

C. the ability to conduct laboratory experiments and to critically analyze and interpret data in more than one of the recognized major civil engineering areas; 

D. the ability to perform civil engineering design by means of design experiences integrated throughout the professional component of the curriculum.
	Prepared By:
	Drs. Mathew Lewandowski & Douglas Nims
	Date:
	May 18, 2005


Catalog Data:
3 Hours.  Study of coplanar statics of particles, vector addition, resultant components, equilibrium, free body diagrams, equivalent force systems, vector products, scalar products, 2 & 3 dimensional equilibrium of rigid bodies, analysis of machines, pulleys, trusses.  Centroids, moments of inertia, shear and bending moment diagrams.

Prerequisites:
MATH: 1850, PHYS: 2130

Textbook:
Vector Mechanics for Engineers, Beer, Ferdinand P., Johnston, E. Russell, Jr. and Eisenberg, Elliot R., 7th Edition, McGraw-Hill, 2004

Course Objectives:
Students will be taught to apply their knowledge of mathematics, science, and engineering to identify, formulate, and solve engineering static equilibrium problems.

Course Outcomes: 
Upon completing the course, students are expected to demonstrate the ability to apply their knowledge of mathematics (Geometry, Trigonometry and Calculus), science (Physics) and engineering to A) identify, B) formulate and C) solve engineering static equilibrium problems.
Topics Covered:
1) Introduction to mechanics: coplanar statics of particles, vector addition, resultant components, equilibrium, free body diagrams.


2) Forces in space, three-dimensional equilibrium of particles.

3) Equivalent force systems, vector products, scalar products, moment of a force about a line and a point, couples, force couple systems.


4) Two-dimensional and three-dimensional equilibrium of rigid bodies, reactions, two-force and three-force bodies.


5) Analysis of machines, pulleys, and trusses.


6) Centroids, moments of inertia, radius of gyration.


7) Shear and bending moment diagrams.

Class/Laboratory
2 - 75 minute classes per week. Classes involved lectures, hands-on

Schedule:                    experiments, group-work, design project group presentations, quizzes, 

                                     final exam.

Professional 

Component:
Specific to degree program accreditation.
Relationship to

Program Objectives: Specific to objectives of each degree program.

	Prepared By:
	Dr. Mark A. Pickett
	Date:
	March 17 2005

	
	
	Revised:               
	March 16, 2005


Catalog Data:
3 Credit Hours.  Material properties.  Axially loaded members, including eccentric loads and thin wall pressure vessels.  Axial loads and pressure vessels.  Axial load applications: Stress-Strain relationships, Stress & Strain transformations.  Torsion: solid sections, circular sections.  Torsion load applications: Combined axial and torsion stress.  Beams: shear and bending moment diagrams, bending stress, deflection.  Beam load applications:  Combined shear, torsion, and bending stress.  Buckling of long columns.

Prerequisites:
CIVE-1150 (Statics: equations of equilibrium, centroids, moment of inertia)

Textbook:
Mechanics of Materials, 5th Edition, Hibbeler, R.C., Prentice-Hall, 2000 

Course Objectives:
In professional engineering, a thorough understanding of basic engineering principles, the ability to effectively communicate, and the expertise to clearly present calculations and solutions are essential to be competent and competitive.  At the conclusion of this course students should understand basic material properties, prismatic and circular member loading conditions, and prismatic and circular member behavior.  Students should be able to determine stress or strain at a point in any direction due to an applied load or combination of loads.  Students should be able to present work in a clear and neat manner, confidently defend problem solutions, and demonstrate knowledge and expertise in subject matter

Course Outcomes: 
By the end of the term, students should be able to evaluate stresses at a point due to any statically applied loadings.  They also should be able to apply relevant equations for engineering calculations and design.

Topics Covered:
1)  Material properties: Stress-Strain relationships.

2)  Axially loaded members and applications of Stress-Strain relationships.

3)  Torsion: solid and hollow circular sections and applications: Stress Strain relationships.

4)  Beam: shear and bending moment diagrams, bending stress, deflection.

5)  Stress & Strain transformations, Mohr’s Circle for stress and strain.

6)  Combined shear, torsion, and bending stress.

7)  Buckling of long columns.

Conduct of the 

Course:                 
There are two 75 minute sessions per week, including lectures and discussions.  There are reading assignments, homework problems, team quizzes, two mid-term exams, and a final examination.
Professional 

Component:
Engineering Topics

Relationship to

Program Objectives: This course supports all of our educational objectives to provide our graduates with “the broad technical knowledge needed to begin practice as civil or mechanical engineers”.  It enables students to develop an ability to apply knowledge of mathematics, science, and engineering to identify, formulate, and solve engineering problems.  Specifically they learn to analyze and evaluate the state of stress and strain at a given point in an element which is subjected to an axial load, or a torque, or a moment, or a shear, or any combination of these simple loading cases. Specific to objectives of each degree program.


	Prepared By:
	Dr. Naser Mostaghel      
	Date:
	Sept. 01, 2005

	
	
	Revised:        
	March 16, 2005      


Catalog Data:

3 Hours. Fundamental concepts of fluid mechanics required for the 

solutions of air pollution problems, water resource problems and transportation problems. Use of continuity, momentum and energy equations and dimensional analysis. Application to pipe flow, open channel flow and boundary layer flow. Introduction to turbo machinery. Measurements of fluid flow and discussion on fluid devices.

Prerequisite:

PHYS 2130 (Physics for Science and Engineering Majors I)




MATH 1890 or MATH 2890 (Linear Algebra)




Corerequisite: MIME 2300 (Dynamics)

Textbook:
Finnemore, E. John and Joseph B. Franzini., 2002, Fluid Mechanics with Engineering Applications, 10th Edition, McGraw-Hill, New York, ISBN: 0-07-243202-0

Course Objectives:
The objectives of this course are to meet five (a, e, h, i, and j) of the ABET program outcomes as they relate to introductory fluid mechanics problems.    

Course Outcomes:
Upon completing the course, students are expected to demonstrate proficiency in the following five ABET objectives:

(a) an ability to apply knowledge of mathematics, science, and engineering,

(e) to identify, formulate, and solve engineering problems,

(g) an ability to communicate effectively,

(h) the broad education necessary to understand the impact of engineering solutions in a global and societal context,

(i) a recognition of the need for, and an ability to engage in life-long learning,

(j) a knowledge of contemporary issues.

Topics covered:
Units,

Fluid properties


Fluid statics 


Continuity and Bernoulli equations


Momentum principle


Energy principle


Dimensional analysis and similitude

Pipe flow


Drag and lift


Chezy and Manning equations


Turbomachines

Class Schedule:
Two 75-minute lectures per week

	Prepared By:
	Dr. Defne Apul
	Date:
	Oct. 04, 2005

	
	
	Revised:        
	April 19, 2005


Catalog Data:
1 Hour.  Basic concepts of career planning, co-op performance expectations, necessary skills for maximizing learning from experiences and realities of the professional community.

Prerequisites:
CIVE 1000

Textbook:
Handouts distributed in class.

Course Objectives:
Students explore career opportunities available to civil engineers. They should gain a better understanding of professional and ethical responsibilities as an engineer and the impact of engineering solutions in a global/societal context. They should also learn the importance of communication and effective presentation skills in a career in civil engineering, as well as the importance of 
professional registration and life-long learning. These objectives are accomplished through three sections of the course.


1. The professional development section includes self exploration of career goals, teamwork building initiatives, an overview of the history of Civil Engineering, introduction to the Engineering Code of Ethics, careers in Civil Engineering, professional registration, life-long learning and presentations by guest speakers regarding career paths and employer expectations.


2. Students build a professional resume and learn the regulations of, and their responsibilities in, the co-operative education program.


3. Interviewing skills are mastered through presentations and practice, while oral presentation skills are practiced in front of the class.

Course Outcomes: 
Upon completing the course, students are expected to demonstrate the ability to build a professional resume, interviewing skills, a knowledge of the regulations of, and their responsibilities in, the co-operative education program. They will have a measurable increase in their understanding and appreciation for professional and ethical responsibilities of an engineer and the impact of engineering solutions in a global/societal context, the importance of communication and effective team presentation skills in a career in civil engineering, as well as the importance of professional registration and life-long learning.

Topics Covered:
Self assessment benchmarking
Course Objectives and student responsibilities.

Policies and procedures of the co-op program 

Resume development

Resume software and uploading

Interviewing skills and best practices
Mock interview #1 – the first interview 

Career opportunities in Civil Engineering

The role of a Civil Engineering education in professional practice (guest speakers)

The History of Civil Engineering

Researching a Company

ASCE and NSPE  Codes of Ethics

Introduction and writing assignment on “Ethical Implications of Competitive Bidding”

Mock interview #2 – the follow-up interview 

Group presentations on company research

Diversity & sexual harassment in the workplace – rights and responsibilities

Co-op student panel discussion – Q&A

Engineering employer expectations a Civil Engineering graduate in professional practice (guest speakers)

Becoming a Professional Engineer: the FE and PE Exam

Graduate school options & life long learning

Course & teacher evaluations

Self assessment benchmark redux

Class/Laboratory
 

Schedule:                  (1) - 75 minute lecture per week
Professional 

Component:
Understanding of professional and ethical responsibilities as an engineer, bidding versus qualification-based selection processes and the impact of engineering solutions in a global/societal context. The importance of communication and effective presentation skills in a career in civil engineering, how civil engineers interact with construction professionals, as well as the importance of professional registration and life-long learning.
Relationship to

Program Objectives: Students will have an understanding and appreciation for professional and ethical responsibilities of an engineer and the impact of engineering solutions in a contemporary global/societal context, the importance of communication and effective team presentation skills in a career in civil engineering, as well as the importance of professional registration and life-long learning.

	Prepared By:
	Dr. Brian W. Randolph
	Date:
	Oct. 10, 2004

	
	
	
	


Catalog Data:
3 Hours.  Introduction to the physical and mechanical properties of steel, aluminum, portland cement concrete and asphalt concrete.

Prerequisite:
CIVE 1160 (Mechanics of Materials: axial forces and stresses, torsion, bending moments, buckling and stress-strain transformations.

Textbooks:
Mechanics  of Materials, R. C. Hibbeler, 3rd Ed., Prentice Hall, 1997
Civil Engineering Laboratory Manual, M.  Pickett, 3rd Ed. August 2004.

Highway Materials, Soils  and Concrete, H. N. Atkins, 3rd Ed., Prentice Hall, 1997

Course Objectives:
At the conclusion of this course the student should have an understanding of the behavior of ductile and brittle materials, the effect of the water-cement ratio on concrete, properties of asphalt concrete and the relation between stress and strain.  The student should also learn to function as a member of a team, to conduct laboratory experiments, interpret and analyze data and write a concise and coherent report to outline the objectives, procedure and the results of the experiment.


Topics Covered:
The physical and mechanical properties of both brittle and ductile materials.

1) Properties of ductile material: Tension test of steel.

2) Properties of ductile material: Torsion test of steel.

3) Verification of bending and shear stress equation in an elastic beam: Bending of an aluminum beam.

4) Elastic buckling of long slender columns.

5) Stresses at the edge and around a circular hole in an elastic plate loaded with a uniaxial load measured with electrical resistance strain gages.

6) Design of a shaft subjected to axial load and torsion.

7) Properties of aggregates

8) Manufacture and testing of concrete masonry units (CMUs)

9) Design and testing of fresh and hardened concrete.

Class/Laboratory
Two 75 minute lecture classes, one 90 minute laboratory session per week and several field trips. 
Professional

Engineering Topics 

Component:

Relationship to

Program Objectives: This course supports our education objectives to provide our graduates with to the opportunity to apply their knowledge of mathematics, science, and engineering to understand the behavior of ductile and brittle materials, to function as members of a team, to conduct laboratory experiments, interpret and analyze data and write a concise and coherent reports, and to attain proficiency in the structural characteristics of materials, which supports several of our four recognized major civil engineering areas.

	Prepared By:
	Dr. George J. Murnen
	Date:
	Sept. 13, 2004

	
	
	Revised:
	March 03, 2005


Catalog Data:
[3 credits] Study of systems approach, optimization by differential calculus methods and linear programming methods, construction project scheduling using critical path method and PERT, concept of utility, and decision analysis under uncertainty.

Prerequisite:
MATH 1890 Elementary Linear Algebra 

Textbook:
Operations Research, by Hamdy A. Taha, 7th Edition, Prentice Hall, 2003

Course Objectives:
To study the concepts and techniques of modeling problems mathematically so as to find the optimal solution that efficiently allocate scarce resources or select the best alternative.  This course is intended to provide students with an introduction to system analysis principles that are widely used in the field of civil engineering and to encourage students to look for the ‘optimal’ solution, instead of just a solution, whenever possible

Course Outcome:
Upon completing the course, students are expected to demonstrate the ability to apply their knowledge of mathematics, engineering, and system analysis to (a) recognize, analyze, formulate or model engineering problems as appropriate mathematical systems, (b) solve the formulated system problems using learned methodologies or computer software, (c) interpret the mathematical solutions and translate them into suitable engineering solutions and/or decisions

Topics Covered:
Systems approach; linear programming: concept, graphical, simplex, and computer solutions; duality and sensitivity; project planning and control using CPM or PERT; resource allocation; utility concept; decision analysis and game; classical optimization theory; heuristic and rule-based systems.

Schedule:
Two 75 minutes lectures per week.

Professional 

Component:
Engineering Topics

Relationship to

Program Objectives:
This course supports our educational objectives to provide our graduates with the opportunity to apply their knowledge of mathematics, science, and engineering to identify and formulate problems and to search for the optimal solution.

	Prepared By:
	Dr. Eddie Y. Chou
	Date:
	March 06, 2005

	
	
	Revised:
	


Catalog Data:
3 Hrs.  A study of soil as an engineering material.  Geologic origins, physical properties, movement of water through soil, soil stresses, consolidation, shear strength.  Engineering properties testing of soils in laboratory.

Prerequisite:
CIVE1160, CIVE1170

Textbook:
Fundamentals of Geotechnical Engineering, Braja M. Das, Brooks/Cole, 2000,

Soil Mechanics Laboratory Manual, Andrew G. Heydinger, available from instructor’s web page

http://www.eng.utoledo.edu/civil/heydinger/soil%20mechanics/smsyl.pdf

Course Objectives:
Students are taught to apply their knowledge of mathematics, science and engineering to formulate and solve engineering problems involving soils; to work on teams to conduct soils experiments and to analyze and interpret the results; to communicate the results of experiments in written laboratory reports.

Course Outcomes:
Upon completion of the course, students are expected to demonstrate the ability to apply their knowledge of mathematics, science and engineering to solve engineering problems dealing with soil; to complete laboratory experiments and analyze the results and to communicate the results in written reports.

Topics Covered:
1) Soil and rock geologic origins and characteristics




2) Phase relationships


3) Index properties and soil classification


4) Soil moisture and flow of water in soil


5) Soil stresses


6) Consolidation and settlement


7) Soil shear strength and rock geologic origins and characteristics

Class/Laboratory
2 - 50 minute lectures per week 

Schedule:
1 – 1 hour and 50 minute laboratory per week

Professional 
Engineering Topics

Component:

Relationship to 

Program Objectives: This course supports our education objectives to provide our graduates with knowledge of the ability of soils to perform as an engineering material; to classify soils; to perform laboratory experiments and analyze the results and to perform engineering calculations.  
	Prepared By:
	Dr. Andrew Heydinger
	Date:
	October 12, 2004   

	
	
	Revised:
	March 06, 2005


Catalog Data:
3 Hrs.  Application of soil mechanics principles to design for problems encountered in excavations, embankments, foundations, retaining structures, abutments, slope stability.  Evaluation of the ability of soil to function in various capacities.

Prerequisite:

CIVE 3210 (Soil Mechanics)

Textbook:
Fundamentals of Geotechnical Engineering, Braja M. Das, Brooks/Cole, 2000.

Course Objectives:
Students are taught to apply concepts introduced in Soil Mechanics (CIVE 3210) to the design of foundations and earthwork systems; to apply mathematics, science and engineering to engineering calculations; to apply limit equilibrium and lateral earth pressure theories for the design of foundations, retaining structures and slopes.  

Course Outcomes:
Upon completion of this course, students are expected to demonstrate knowledge of mathematics, science and engineering to formulate and solve engineering problems involving design of foundations and earthwork systems.  Students should also be able to demonstrate use of CAD, spreadsheet and profession software programs for design purposes.     

Topics Covered:
Subsurface exploration and soil sampling


Soil compaction


Site improvement concepts


Limit equilibrium concepts


Bearing capacity theory


Design for shallow foundations


Design for deep foundations


Lateral earth pressures


Retaining wall design


Slope stability analysis, Introduction to slope stability software

Class/Laboratory
3 - 50 minute lectures per week 

Schedule:

Professional

Component:
Engineering topics.
Relationship to 

Program Objectives: This course supports our education objectives to provide our graduates to apply concepts related to soils for the design subsurface investigation programs, earthwork, shallow and deep foundations, retaining structures and slopes.  

	Prepared By:
	Dr. Andrew Heydinger
	Date:
	May 17, 2005

	
	
	
	


Catalog Data:
3 Hours.  Analysis of statically determinate structures; analysis of simple and compound trusses, beams and frames; introduction to indeterminate structures; slope deflection and moment distribution. Introduction to computer applications.

Prerequisites:
CIVE 1160; EECS 1050; MATH:1890 or 2890

Textbook:
Structural Analysis, Hibbeler, R.C.; 5th Edition, Prentice Hall, 2002.

Course Objectives:
Students will be taught to apply their knowledge of mathematics, science, and engineering to identify, formulate, analyze and solve two-dimensional statically determinate and indeterminate problems, involving beams, trusses and frames, to determine external reactions, internal forces and moments, and slopes and deflections.

Course Outcomes: 
Upon completing the course, students are expected to demonstrate the ability to apply their knowledge of mathematics (Geometry, Trigonometry and Calculus), science (Physics) and engineering to A) identify, B) formulate and C) solve engineering statically determinate and indeterminate equilibrium problems.
Topics Covered:
1) Analysis of external reactions and internal forces in statically

    
determinate trusses.


2) Shear and bending moment diagrams for statically determinate beams and frames.


3) Determination of slopes and deflections for statically determinate 

    

 beams, trusses and frames.


4) Utilization of the force method to obtain external and internal reactions in statically indeterminate beams, trusses, and frames.


5) Analysis of trusses by the stiffness method and computer applications.


6) Utilization of the slope deflection method to obtain external and 


     internal reactions in statically indeterminate beams and frames.


7) Utilization of the moment distribution method to obtain external and 


     internal reactions in statically indeterminate beams and frames.

Class/Laboratory
2 - 75 minute classes per week. Classes involved lectures, homework, 

Schedule:                    computer applications, quizzes, and a final exam.                                    

Professional 

Component:
Engineering topics. 
Relationship to

Program Objectives: This course supports our education objectives to provide our graduates with to the opportunity to apply their knowledge of mathematics, science, and engineering to identify, formulate, analyze and solve two-dimensional statically determinate and indeterminate problems, and to attain proficiency in the structural area, which is one of our four recognized major civil engineering areas.

	Prepared By:
	Dr. Mark A. Pickett
	Date:
	Sept. 13, 2004   

	
	
	Revised:
	Feb. 24, 2005

April 19, 2005


Catalog Description: 3 Hours.  An introduction to the principles underlying design of axial tension members, axial compression members, beams, columns, and base plates.  Also includes welded and bolted connections. 


Prerequisites:            CIVE-3310 (Structural Analysis: Beams, Trusses, Frames)

Required Texts:        (1) LRFD Steel Design, 3rd Edition, William T. Segui, Brooks/Cole, 2003

(2) Manual of Steel Construction – Load and Resistance Factor Design, 3rd Edition, AISC, 2001

Course Objectives:   The students will learn to apply their knowledge of mathematics, science, and engineering to conceive and design structural components and structural systems in steel.  They also will experience working in a team environment and preparing and presenting their work to clients. 

Course Outcomes:   Upon successful completion of this course, students should be able to design and analyze structural components such as tension members, compression members, beams, columns, and simple connections as well as simple structural systems.  They also experience working as an effective member of a design team as well as preparing and making technical presentation.

Topics Covered:        1)  Structural Design, Loads, Building Codes

2)  Structural Steel, Properties, Grades

3)  Design of Tension Members

4)  Design of Compression Members.

5)  Design of Beams and Beam-Columns

6) Concentrated Forces, Ponding, Fatigue (Chapter K, AISC LRFD 16.1-71—16.1-78)

7)  Design of Simple Bolted and Welded Connections.

Conduct 

of the Course:       
There are four 50 minute class sessions per week including discussion sessions.  There are reading assignments, homework problems, team and individual quizzes, one mid-term exam, and a final examination.  Also the class is divided into several teams.  Each team is assigned a project involving the design of a simple structural system in steel including the various environmental loads.  The discussion  involves problem-solving sessions as well as discussion and monitoring of the progress of teams’ projects.

Professional 

Component:               Engineering Topics

Relationship to 

Program Objectives: This course supports all of our educational objectives to provide our graduates with “the broad technical knowledge needed to begin practice as civil engineers”.  It enables students to develop an ability to identify, formulate, and solve engineering problems and to apply knowledge of mathematics, science, and engineering to design a system, component, or process to meet desired needs.  Specifically they learn to design beams, columns, connections, trusses, and simple structural frames in steel.  It also enables students to use the techniques, skills, and modern engineering tools necessary for engineering practice.
	Prepared By:
	Dr. Naser Mostaghel
	Date:
	Sept. 01, 2004   

	
	
	Revised:
	March 16, 2005


Catalog Data:
3 Hours.  Introduction to principles and underlying design of basic structural beams, columns, and one-way slabs in reinforced concrete.  Shear reinforcement.

Prerequisites:
CIVE 3310-Structural Analysis

Textbook:
Design of Reinforced Concrete, McCormac and Nelson, Sixth Edition, 


Wiley.

References:  
Building Code Requirements for Structural Concrete (ACI 318-02) and Commentary (ACI 318R-02), American Concrete Institute

Course Objectives:
Students will learn to apply their knowledge of mathematics, science, and engineering to conceive and design reinforced concrete structural components.  They also will use current engineering software to perform structural analysis part of their design project and they will present their design project as a group, representing a fictitious design firm company to a fictitious client. 

Course Outcomes: 
Outcome A (applying knowledge of Calculus to solve structural analysis problems)

Outcome B (structural engineering area)

Outcome D (ability to design reinforced concrete structural components such as one-way slabs, beams, and columns of building systems.) 

Topics Covered:
1) Introduction to concrete and reinforced concrete

2) Flexural Analysis of Beam

3) Strength Analysis of Beams According to ACI Code 

4) Design of Rectangular Beams and One-Way Slabs

5) Analysis and Design of T Beams and Doubly Reinforced Beams

6) Serviceability

7) Shear and Diagonal Tension

8) Introduction to Columns

9) Design of Short Columns Subject to Axial Load and Bending

Class/Laboratory
Two 75-minute lectures per week 

Schedule:

Professional 

Component:
Engineering topics
Relationship to

Program Objectives: This course will support program objectives by providing fundamental knowledge in structural engineering in the area of reinforced concrete design, facilitating graduates to obtain professional employment and perform adequately in their career.  It will also support program objectives by providing needed fundamentals towards specialized study in structural engineering.

	Prepared By:
	Dr. Azadeh Parvin
	Date:
	Oct. 15, 2004   

	
	
	Revised:
	April 12, 2005


Catalog Data:
[3 credits] Overview of transportation systems and operating characteristics of modes.  Concepts of land use and transportation interaction.  Considerations of vehicle and human characteristics in design of highway elements.    Introduction to highway capacity and traffic control.  Transportation planning process leading to local area traffic management with introduction to transportation system management and intelligent transportation systems

Prerequisite:
CIVE 1100 Measurements and CAD for Civil Engineers


MIME 2300 Engineering Dynamics
Textbook:
Traffic & Highway Engineering, 3rd Edition, by Garber and Hoel, Brooks/Cole, Thomson Learning, Inc., 2002

Course Objectives:
To provide an in-depth introduction to the principles of transportation engineering: planning, design, and operation.  A systems approach using analytical techniques is emphasized.  Primary focus is on the highway mode, but other modes of transportation: air, rail, and water are also discussed.  

Course Outcome:
Upon completing the course, students are expected to demonstrate the ability to apply their knowledge of mathematics, science, and engineering to (a) devise and conduct various types of traffic studies and analyze the results, (b) perform basic geometric design of roadways, (c) analyze traffic flow data, (d) perform intersection traffic signal timing design, and (e) perform fundamental transportation demand forecasting

Topics Covered:
Transportation engineering principles: drivers and vehicles characteristics, roadway geometry design: horizontal and vertical alignments, traffic studies, safety, traffic flow, traffic signal design, land- use based transportation planning 

Schedule:
Two 75 minutes lectures per week.

Professional 

Component:
Engineering Topics

Relationship to
This course supports our educational objectives to provide our

Program Objectives:
graduates with the opportunity to apply their knowledge of mathematics, science, and engineering to identify, formulate, analyze, and solve transportation problems.

	Prepared By:
	Dr. Eddie Y. Chou
	Date:
	March 06, 2005  


Catalog Data:
3Hrs. Survey of various modes of transport with emphasis on service provided by each and facilities required.  Introduction to physical and practical aspects of design of transport facilities including drainage, pavements, railroads, ports and harbors, pipelines, and transportation terminals.

Prerequisite:
CIVE 3510 (Transportation I: basic principles of transportation engineering)


CIVE 3210 Soil Mechanics (basic understanding of soil behavior)


CIVE 2110 Civil Engineering Systems Analysis

Textbooks:
Traffic & Highway Engineering by Nicholas J. Garber and Lester A. Hoel, Third Edition, Brooks/Cole, 2002


Handouts

Course Objectives:
To apply knowledge of economics, geometry, probability, statistics, and material behaviors, and principles of transportation engineering to plan and design modern transportation facilities.  At the end of this course, you should be able to identify, formulate, and solve problems in highway engineering with the help of appropriate design or computer analysis software.

Topics Covered:
Economics: Evaluating transportation alternatives


Roadbed preparation and earthwork calculations, mass diagram


Geometric design of highway facilities


Railroad track structure


Airport transportation facilities and runway design


Highway and railroad drainage


Flexible pavement design


Rigid pavement design


Pavement management

Class/Laboratory 
2 - 75 Minutes lectures per week. 
Schedule:


Assessment:
Home work, two mid term examination and final examination

Professional 
Engineering topics

Component:

Relationship to
 

Program Objectives:
 This course supports our education objectives to provide our graduates with the opportunity to apply their knowledge of mathematics, science and engineering to identify, formulate, analyze and solve traffic engineering and pavement design problems.  Students apply probability and statistics in solving Transportation related problems, which is one of our four recognized major civil engineering areas. 

	Prepared By:
	Dr. Jiwan D. Gupta                   
	Date:
	Sept. 02, 2004

	
	
	Revised:
	March 06, 2005  


Catalog Data:  
3 credits.  This course includes lecture, laboratory exercises, and a team-based design project.  The topics covered will include water quality, water supply, design of the physical and chemical treatment processes, water distribution systems, and contemporary issues related to drinking water. 

Prerequisite:  

CIVE 1170 Fluid Mechanics


Textbook: 
Unit Operations and Processes in Environmental Engineering


Reynolds and Richards; 1996 2nd Edition

Course Objectives:
The lecture, in conjunction with the laboratory section and CIVE 3630: Wastewater Engineering, is intended to provide students with an introduction to environmental engineering processes and to prepare students for the environmental portion of the FE exam (chemistry and review of fluids).

Course Outcomes:
Upon completing the course, students are expected to demonstrate the ability to apply their knowledge of mathematics, science, and engineering to (A) conduct laboratory experiments involving chemical parameters integral to water treatment and to analyze and interpret data, (B) identify, formulate, and solve engineering problems toward the design of unit processes for water treatment, (C) work effectively as a team to prepare a conceptual design for a water treatment facility, (D) communicate results of the team-based design project through both written and oral reports.  

Topics Covered:
The topics covered will include water quality, water supply, design of the physical and chemical treatment processes, water 
distribution systems, and contemporary issues related to drinking 
water.  

Schedule:

Two 50 minute lectures per week plus one 2 hour session for 
laboratories, problem sessions, and project development.

Professional 

Component:

Engineering Topics

Relationship to 

Program Objectives:
This course supports all our educational objectives to provide our graduates with the opportunity to apply their knowledge of mathematics, science, and engineering to identify, formulate, analyze, and to attain proficiency in the environmental area, which is one of our four recognized major civil areas. 

	Prepared By:
	Dr. Cyndee L. Gruden    
	Date:
	Oct. 10, 2004

	
	
	Revised:
	March 08, 2005  


Catalog Data:
3 Hours. Exposure to air pollution engineering problems in the United States. Introduction to sources of air pollution, basic meteorological processes, air quality modeling, technology for air pollution control, odor control, and noise pollution. Understanding of air pollution control and health problems, risk assessment, and global atmospheric changes. Stack Design and ground level concentration calculations. 

Prerequisites:
CIVE 1170: Fluid Mechanics

Textbook:
K. Wark, C.F. Warner & W.T. Davis Air Pollution Control: its Origin and Control, Addision-Wesley, (1998)

Course Objectives:
Students will be taught to apply their knowledge of mathematics, science, and engineering to identify, formulate, and solve air pollution engineering problems. 

Course Outcomes: 
At the conclusion of the course you should be able to apply your knowledge of mathematics (Geometry, Trigonometry and Calculus), science (Physics and Chemistry) (CE Program Outcome A) and engineering to identify, formulate and solve air pollution problems (CE Program Outcome B). You should be able to present the results in numerical and graphical form by using software available in a typical engineering office and/or available from the US Environmental Protection Agency. You are required to present group project report in the class in order to develop communication skills (class room students only).

Topics Covered:
1) Introduction 


2) Natural Cleansing Process in the Atmosphere

3) Basic Meteorological Processes       


4) Air Quality Regulations 


5) Air Quality Modeling


6) Technology for Air Pollution Control      


7) Effects of Air Pollutants 

                                    8) Current Issues and Misc. Topics

Class Schedule:
The course is offered in two different modes:

                                    1)  2 - 75 minute classes per week.  The classes involved lectures, group-work, group presentation, unannounced quizzes, two exam., and  a  take home design problem.            

 2)  Online course through Distance Learning Division

Professional 

Component:
Engineering topics
Relationship to

Program Objectives: This course supports our CE program objectives A and B to develop proficiency in mathematics, and to attain proficiency in the environmental engineering area, which is one of the four recognized major civil engineering areas.

	Prepared By:
	Dr. Ashok Kumar
	Date:
	Sept. 05, 2004

	
	
	Revised:
	April 25, 2005  


Catalog Data:  
3 credits.  This course includes lecture, laboratory exercises, and a team-based design project.  The topics covered will include wastewater collection, treatment, and discharge, sludge treatment and disposal, and contemporary issues related to wastewater treatment. 

Prerequisite:  
CIVE 1170 Fluid Mechanics


Textbook: 
Unit Operations and Processes in Environmental Engineering


Reynolds and Richards; 1996 2nd Edition

Course Objectives:
The lecture, in conjunction with the laboratory section and CIVE 3610: Water Supply and Treatment, is intended to provide students with an introduction to environmental engineering processes and to prepare students for the environmental portion of the FE exam (chemistry and review of fluids).

Course Outcomes:
Upon completing the course, students are expected to demonstrate the ability to apply their knowledge of mathematics, science, and engineering to (A) conduct laboratory experiments involving wastewater treatment processes, and to analyze and interpret data, (B) identify, formulate, and solve engineering problems toward the design of unit processes for wastewater treatment, (C) work effectively as a team to prepare a conceptual design for a waste water treatment facility, (D) communicate results of the team-based design project through both written and oral reports.  

Topics Covered:
The topics covered will include wastewater collection, treatment, 
and discharge, sludge treatment and disposal, and contemporary issues related to wastewater treatment.

Schedule:

Two 50 minute lectures per week plus one 2 hour session for 
laboratories, problem sessions, and project development.

Professional 

Component:

Engineering Topics

Relationship to 

Program Objectives:
This course supports all our educational objectives to provide our graduates with the opportunity to apply their knowledge of mathematics, science, and engineering to identify, formulate, analyze, and to attain proficiency in the environmental area, which is one of our four recognized major civil areas. 

	Prepared By:
	Dr. Cyndee L. Gruden    
	Date:
	October 15, 2004     

	
	
	Revised:
	March 08, 2005  


Catalog Data:
3 Hrs.  A study of soil behavior including stress distributions, deformation, consolidation, and shear strength.  The course focuses upon the development and use of well accepted solutions and practical applications.

Prerequisite:
CIVE 3210 (Soil Mechanics: index parameters, soil classification, index and classification testing, subsurface stress, total stress and effective stress, consolidation behavior, basic shear strength)

Textbooks:
No Textbook Required

Course Objectives:
An advanced course covering topics from classical soil mechanics (soil characteristics, soil stress distributions, deformation, consolidation, shear strength and soil behavior) required for geotechnical analysis. Methods of analysis will be developed using fundamental mathematics and mechanics principles. The use of computer programs with numerical methods for analysis will be introduced. At the conclusion of this course, students will thoroughly understand stress strain and strength principles as they relate to soils and geotechnical analysis. 

Topics Covered:        Introduction 

                                    Soil characteristics

                                    Stress-strain behavior

Soil stresses

Invariants

Stress paths

Consolidation theory for settlement and settlement rate

Solutions for primary consolidation, secondary consolidation

Consolidation test

Permeability testing

Soil shear strength

Factors affecting shear strength

Modeling shear strength

Shear strength test

Critical state soil mechanics

Yielding of soil 

Critical state models

Class/Laboratory

 

Schedule:
Two 1 hour and 30 minutes lecture per Week

Professional 

Engineering topics
Component:

Relationship to
 
Program Objectives:
 This course supports our educational objectives to provide our graduates with “the broad technical knowledge in environmental, geotechnical, structural and transportation subjects needed to begin practice as a civil engineer in industry or government. 

	Prepared By:
	Dr. Andrew Heydinger
	Date:
	May 18, 2005

	
	
	
	


Catalog Data:
3 Hrs. To provide detailed understanding of the basic concepts of traffic engineering together with driver-roadway-vehicle characteristics.  Capacity analysis of freeways, rural highways, multilane and two lane highways.  Traffic control devices and traffic signal design and capacity.  Traffic studies and data collection; volume, speed and travel time, accident and parking studies.  Introduction to other tools to mitigate traffic congestion. 3 Hrs lectures and 2 hours laboratory (field studies).

Prerequisite:
CIVE 3510 (Transportation I: basic principles of transportation engineering)

Textbooks:
Traffic Engineering by Roger P. Roess, Elena S. Prasses and William R. McShane, Third Edition, Prentice Hall, 2004


Handouts

Course Objectives:
To provide detailed understanding of the basic concepts of traffic engineering together with streets, highways, and intersection capacity sufficient for advanced study or for entry to traffic engineering professional work. Also to introduce the basic tools and procedures of traffic engineering profession in conducting field study.  

Topics Covered:
Components of the traffic system and their characteristics.


Introduction to traffic control devices.


Traffic stream characteristics and statistical application in traffic engineering.


Traffic Field studies, analysis and presentation.


Capacity and Level of Service analysis of Freeways, multilane and two lane highways.


Basic principles of intersection control design: signal control, Stop control.


Signal coordination and network performance.

Class/Laboratory
2 - 75 Minutes lectures per week. 

Schedule:
2 hours per week of field studies.

Assessment:
Home work, two mid term examination and final examination

Professional 


Component:               Engineering topics
Relationship to


Program Objectives:
 Specific to objectives of each degree program.

	Prepared By:
	Dr. Jiwan D. Gupta
	Date:
	Sept. 23, 2004


Catalog Data:
3 Hours. Characterization of indoor air pollutants, prediction of indoor air quality levels and indoor air quality control.  Solution of design problems.  Special emphasis will be placed on indoor radon and asbestos problems in the United States. 

Prerequisites:
Senior standing

Textbook:
1) "Indoor Air Quality & Control", by A.L Hines, T.K. Gosh, S.K.   

                                          Loyalka and R.C.Warder, Jr., PTR Prentice Hall (1993). 

2)  Web site www.utoledo.edu/~aprg/ by A. Kumar (2004).

Reference Book:        "Indoor Air Pollution - Characterization, Prediction, and Control", by Richard A. Wadden, and Peter A. Scheff, John Wiley & Sons (1983). 

Course Objectives:
The students are taught to apply knowledge of mathematics, science and engineering to identify and to solve indoor air quality problems.  The students are encouraged to present the results in numerical and graphical form by using software available in a typical engineering office.  The classroom students are required to present a project report in the class in order to develop communication skills, while online students complete weekly projects in the form of a short report.

Course Outcomes: 
At the conclusion of the course the students are expected to apply knowledge of mathematics (Algebra, Calculus, and statistics), science (Physics and Chemistry) (CE Program Outcome A) and engineering to identify and to solve indoor air quality problems (CE Program Outcome B).  The students should be able to present the results in numerical and graphical form by using Excel spreadsheet available in a typical engineering office. 

The students will be able to solve indoor air quality problems using the techniques, skills and modern engineering tools used in engineering practice.  This supports ABET outcome (a), (e) and (k). 

Topics Covered:
1) Introduction 


2) Causes & Sources of Indoor Air Quality Problems 
3) Risk due to Indoor Air Pollutants      


4) Indoor Air Pollutants

5) Indoor Air Quality Regulations ASHRAE Guidelines 


6) Calculation of Emission Rate 


7) Indoor Air Quality Models 
                                    8) Indoor Air Quality Assessment of Commercial Buildings 


9) Indoor Air Quality Controls

10) Case studies

11) Indoor Air Quality: Preparing a Legal Challenge


12) Indoor Air Quality Design Problems
Class Schedule:
The course is offered in three different modes:

                                    1) 2 - 75 minute classes per week.  Classes involved lectures,

    group-work, group presentation, unannounced quizzes, two exams,       and  a take home design problem.

2) Online course through Distance Learning Division
3) Classroom lectures once a week (75 minutes), two extra design classes and web activities for the remaining 75 minutes.
Professional 

Component:
Engineering topics
Relationship to

Program Objectives: This course supports our CE program objectives to develop proficiency in mathematics, and to attain proficiency in the environmental engineering area, which is one of the four recognized major civil engineering areas.

	Prepared By:
	Dr. Ashok Kumar
	Date:
	Sept. 09, 2004

	
	
	Revised:
	March 24, 2005


Catalog Data:
3 hours. Industrial ventilation as related to need of industrial hygiene engineer, including principles of air flow, natural and power ventilation, supply and exhaust, characteristics and design of systems, fans, collectors, testing instruments. Construction guidelines for local exhaust systems.

Prerequisite:
Senior standing 

Textbook:
Industrial Ventilation: A Manual of Recommended Practices, American Conference of Governmental Industrial Hygienists, 24th Edition, 2001

Course Objectives:
At the conclusion of the course the students should be able to apply the knowledge of the mathematics, science and engineering to identify and to solve industrial ventilation problems. The students are encouraged to present the results in numerical and graphical form by using software available in a typical engineering office.  The classroom students are required to present a project report in the class in order to develop communication skills, while online students complete weekly projects in the form of a short report. The course will help to design simple industrial ventilation systems using spreadsheet software available in a typical engineering office.

Course Outcome:
 At the conclusion of the course the students are expected to apply knowledge of mathematics (Algebra, Calculus, and Statistics), science (Physics and Chemistry) (CE Program Outcome A) and engineering to identify and to solve industrial ventilation problems (CE Program Outcome B).  The students should be able to present the results in numerical and graphical form by using Excel spreadsheet available in a typical engineering office. 

The students will be able to solve industrial ventilation problems using the techniques, skills and modern engineering tools used in engineering practice.  This supports ABET outcome (a), (e) and (k). 

Topics Covered:
Introduction, Basic Definitions and general Principles of Ventilation

Dilution Ventilation and Heat Control                                                               

Natural Ventilation 

Air Cleaning Devices

Hood Design 

Recirculated and Replacement Air

Fans

Testing of Ventilation Systems

Moisture Control/ Indoor Air Quality 

Static Pressure Calculations for Ventilation Systems 

Design Problems/Design Software
Class Schedule:
The course is offered in three different modes:

                                    1.    2 - 75 minute classes per week.  Classes involved lectures,    

                                           presentation, two exams, solution of 3-5 design problems in a group, and  a take home design problem.

2. Online course through Distance Learning Division
3. Classroom lectures once a week (75 minutes), two extra design classes and web activities for the remaining 75 minutes.
Professional 

Component:
Engineering Topics

Relationship to

Program Objectives:
 This course supports our CE program objectives to develop proficiency in mathematics, and to attain proficiency in the environmental engineering area, which is one of the four recognized major civil engineering areas.
	Prepared By:
	Dr. Ashok Kumar
	Date:
	Sept. 05, 2004

	
	
	Revised:
	May 16, 2005


Catalog Data:
3Hrs. To provide real world civil engineering design experience through a civil engineering design problem as would be developed in an actual civil engineering design consultant’s office.

Prerequisite:
Completed the basic course in each of the four civil engineering area (environmental, geotechnical, structural, and transportation) and completed or is taking concurrently the design course in at least three of the areas.

Textbooks:
No Text Required

Course Objectives:
To incorporate knowledge of civil engineering by the student through the use of material contained and learned in all civil engineering required courses, making use of computers, preparation of CAD construction drawings, and requiring the presentation of oral and written final reports.

Topics Covered:
Existing or future civil engineering real world design problems:

   
combination or sub-discipline specific (environmental, geotechnical, structures, transportation)


Project concept development including the design of all necessary; site work; demolition, earthwork, site drainage, utilities, transportation.
Structural design as required by the project.
Project execution using ethical, legal, societal, multicultural, economical, and environmental.
Creative thinking.
Design calculations, construction drawings, construction specifications, and narrative description of the project.
Written and oral presentation of the product to the client, faculty, invited guests and professional guests.

Class/Laboratory


Schedule:
2 – 1 hour and 40 minutes lab per week 

1 – 50 minutes lecture per week


Assessment:
Weekly discussion and reporting, Biweekly presentation, and final examination through presentation to invited guests, faculty and sponsors of the project.

Professional 


Component: 
Engineering topics
Submission:
Project report, project drawings and project presentation to faculty, invited guest and parents.

Relationship to

Program Objectives: This course supports all our educational objectives to provide our graduates with “the broad technical knowledge in environmental, geotechnical, structural, and transportation subjects needed to begin practice as a civil engineer in industry or government; an understanding of the need for life long learning, and the preparation to continue their education, many at the graduate level; the ability to use current equipment, computers and specialized software packages for the analysis and solution of civil engineering problems; the ability to think and learn independently, while still functioning effectively in a team environment; the ability to effectively communicate their work and ideas, both orally and in writing, using current technology; the ability to conduct experiments in a range of civil engineering subjects, as well as analyze and interpret data; an understanding of their professional and ethical responsibilities as civil engineers and importance of professional licensure; an historical consciousness, social awareness, and an ability to think in an aesthetic mode; and an ability to perform civil engineering design with an appreciation for applicable codes, fiscal and social constraints and the role of construction professional”.

      This course is related to these objectives through outcomes (a) an ability to apply knowledge of mathematics, science, and engineering, (c) an ability to design a system, component, or process to meet desired needs, (d) an ability to function on multi-disciplinary teams, (e) an ability to identify, formulate, and solve engineering problems, (f) an understanding of professional and ethical responsibility, (g) an ability to communicate effectively, (i) a recognition of the need for, and an ability to engage in life-long learning, (j) a knowledge of contemporar6y issues, and (k) an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice.

	Prepared By:
	Dr. Jiwan D. Gupta
	Date:
	Sept. 07, 2004

	
	
	
	


Catalog Data:
Covers the concept and properties of an algorithm, analysis and decomposition of computational problems, use of modern programming practices and application of the C/C++ language to problem solving.  Prerequisites:  None (2 hours lecture)

Textbook:
“Programming in C++--Lessons and Applications,” by Timothy B. D’Orazio, McGraw-Hill, 2004.

Reference:

None.

Course Objectives:
To introduce the basics of computer programming through the use and application of the C/C++ languages.  To provide the student with the capability to adjust easily to programming in other small applications programming languages.

Prerequisites:
None.

Topics:
1. Introduction to computing:  hardware, software, basic elements of computer architecture.  [1 week]

2. Variables, base arithmetic, algorithms and structure of a program [1   week]

                                    3. Decision and looping structures [4 weeks]

                                    4. Modular program construction; functions; parameters [2 weeks]

                                    5. 1-D and multidimensional arrays [4 weeks]

                                    6. Introduction to object-oriented programming [1 week]

                                    7. Tests and review [2 weeks]

Class/Lab Schedule: 
Two 50-minute classroom sessions/week.  One 50-minute staffed lab session/week.

Professional 

Component: 
Math/basic science:  0 credits




Engineering topics:   3 credits




General education:    0 credits

CSE Program 

Outcomes:
None.  This course is not for majors.

EE Program 

Outcomes:
None.  This course is not for majors.

	Prepared By:
	Dr. Hilda M. Standley
	Date:
	Oct. 20, 2004

	
	
	
	


	Catalog Data:
	An introduction to electrical circuit components and laws, including ideal op-amps and transformers, DC circuit analysis, Ac circuit analysis, three phase circuits, transient analysis of RL and RC circuits, series and parallel resonance and computer-aided circuit analysis. Prerequisites: Physics 2140

4 hours (3 hours lecture and 1 hour lab.)



	Textbook:


	Sergio Franco, “Electric Circuit Fundamentals,” Oxford 1999.  

	Reference:
	B. Ryan, Electric Circuits EECS 2300 Laboratory Manual 



	Coordinator:
	Mansoor Alam, Professor of EECS



	Course objectives: 
	1. Define voltage, current, electrical energy & power, and the basic circuit elements.

2. Kirchoff's Laws and systematic formulation of circuit analysis.

3. Thevenin and Norton's Theorems.  

4. AC steady-state circuit analysis using phasors.  

5. Complex power in ac systems.  

6. Three-phase ac systems.  

7. Transient analysis of first-order circuits.  



	Prerequisites:
	1. Basic Electromagnetics

2. Basic Algebra

3. Basic Calculus and Differential Equations



	Topics:
	1. Basic Concepts, Circuit Elements and Kirchhoff’s Laws [1 week]  

2. Resistive Circuits, Voltage and Current Dividers[1 week]  

3. Node/Loop circuit analysis[2 week]  

4. Circuit Theorems [1 weeks]  

5. Transformers and Operational Amplifiers [1 week]  

6. Energy Storage Elements [1 week]  

7. R-L and R-C circuits.  [1 week]  

8. Transient Response of First and Second Order Circuits[2 weeks]  

9. AC Circuit Analysis.  [2 weeks]  

10. AC Power and Three-Phase Systems [2 weeks]  

11. Tests and review [1 week]



	
	

	Class/Lab schedule:
	Three 50-minute classroom sessions/week and one 2.5 hours lab/week. 

	
	

	Professional Component:
	a. Math and basic science – 1 credits

b. Engineering topics – 3 credits

c. General education – 0 credits

	
	

	CSE program outcomes:
	Outcome #6:  Graduates will be able to collect, analyze, and critique descriptive data and draw appropriate conclusions.

	
	

	EE program outcomes:
	1. Outcome #1: Math/Sci analytical approach

2. Outcome #2: Gather data, formulate problems

3. Outcome #6: Oral & written communication

4. Outcome #7 Use of modern tools

	
	


	Prepared By:
	Dr. Mansoor Alam                  
	Date:
	Feb. 28, 2005

	
	
	
	


	Catalog Data:
	 For students not majoring in EECS. An introduction to electrical circuit components and laws, resistive circuit analysis, AC circuit analysis, phasors, three phase circuits and computer aided circuit analysis. 

Prerequisite: PHYS 2140 

3 hours (3 hours lecture)



	Textbook:


	Sergio Franco, Electric Circuit Fundamentals, Oxford University Press, 1995. ISBN 0-19513613-6.



	Reference:
	None



	Course Objectives:
	EE oriented objectives



	Prerequisites:
	1. Electrostatics and electrodynamics.



	Topics:
	1. Electric charges: motion and separation of, electric field, potential, voltage, current, and power.[1 week]  

2. Circuit elements: passive and energy sources, linear and nonlinear. [1 week]  

3. Electric circuits and their topological parameters. Circuit Simulator SPICE. [1 week]  

4.  Resistive circuits: Ohm's law; KCL and KVL ,voltage and current dividers.[1 weeks]  

5. Equivalent resistances: series and parallel, delta and Y. [1 week]  

6. Equivalent Thevenin and Norton circuits. [1 week]  

7. Circuit analysis: Nodal Voltage and Mesh Current methods. [2 weeks]

8. Energy storage elements. Transient response of first order circuits. [2 weeks]

9. AC response and Sinusoidal Steady State analysis. [1 week]

8. Sinusoidal Steady State Power. [1 week]  

9. Three Phase Systems. [1 week]  

10.  AC resonance; magnetic coupling. [1 week]  

11. Tests and review [1 week]



	Class/Lab Schedule:
	Three 50-minute classroom sessions/week. 

	
	

	
	


	Professional Component:
	a. Engineering topics – 3 credits


	Outcomes:
	Ability to apply knowledge of mathematics including calculus and complex variables; ability to understand terminology and practices of EE discipline; increased appreciation of electrical safety.  


	


	Prepared By:
	Dr. Anthony D. Johnson                               
	Date:
	June 21, 2005

	
	
	
	


Catalog Data:
4 hours.  Limits, differentiation, Mean Value Theorem, curve sketching, maxima/minima, definite and indefinite integrals, fundamental Theorem of Calculus, substitution.  Course is not applicable toward the undergraduate Mathematics major requirements.  Prerequisite:  MATH 1340, or 1320 & 1330 or a satisfactory placement test score.

Equivalent 

Courses:
MATH 1920, Honors Calculus I (for honors students only)

Textbook:
Calculus, 5e (chapters 1, 2, 3, 4, 5), J. Stewart.

Goals:
To introduce students to the foundations underlying calculus. Functions, limits, derivatives, integrals, and other fundamental topics will be covered.

Prerequisites:
Satisfactory completion of MATH 1340, or 1320 & 1330; Or high school math plus satisfactory placement test scores.

Topics:
1. Limits and rates of change

      2. Derivatives

            3. Mean Value Theorem and curve sketching

            4. Integrals

            5. Applications of integration

Class Schedule:
Three 50 min. lectures per week with two 50 min recitation sessions

Professional 

Component: 

Counts towards math plus basic science requirement

Relationship to 

Program Objectives: Develops skills required to apply math (criterion 3a)

	Prepared By:
	Dr. Geoffrey Martin
	Date:
	May 2, 2005

	
	
	
	


Catalog Data:
4 hours.  Inverse functions, techniques and applications of integration, polar coordinates, sequences and series.  Prerequisite:  MATH 1850 or MATH1830 or MATH 1920.

Equivalent 

Courses:
MATH 1930, Honors Calculus II (for honors students only) & MATH 1880, Single Variable Calculus II using Maple.

Textbook:
 Calculus, 5e (chapters 6, 7, 8, 9, 10, 11, 12), J. Stewart

Goals:
 To expand upon student’s knowledge of derivation and integration and provide examples of practical applications.  Exponential and logarithmic functions and their integrals and derivatives will be examined.  Parametric equations and polar coordinates are discussed in preparation for multivariable calculus. The detailed treatment of infinite series gives a good foundation for the concept of convergence and approximation.

Prerequisites: 
Successful completion of MATH 1850 (Calculus I) or MATH1830 (Calculus I for Mathematicians, Scientists and Educators)

Topics: 
1. Inverse functions

                                    2. Techniques of integration

            3. Further applications of integration

            4. Parametric equations and polar coordinates

5. Infinite sequence and series

                              6. Taylor series

Class Schedule:
Three 50 min. lectures per week with two 50 min recitations sessions

Professional 

Component: 

Counts towards math plus basic science requirement

Relationship to 

Program Objectives: Develops skills required to apply math (criterion 3a)

	Prepared By:
	Dr. Geoffrey Martin
	Date:
	May 2, 2005

	
	
	
	


Catalog Data:
4 hours.  Geometry of functions of several variables, partial differentiation, multiple integrals, vector algebra and calculus (including Theorems of Green, Gauss, and Stokes), and applications.  Prerequisite:  MATH 1860 or MATH1840.

Equivalent 

Courses:                   MATH 2950, Honors Calculus III (for honors students only) & MATH     2880, Elementary Multivariable Calculus using Maple.

Textbook:
Calculus, 5e (chapters 13, 14, 15, 16, 17), J. Stewart.

Goals:
To expand upon the students’ knowledge of calculus by exploring multi-variable functions, partial differentiation, and multi-dimensional integrals.  Vector analysis of physical phenomena will be explored in detail.  Vector fields and Green’s theorem are covered with applications.  Multiple integrals and their applications to practical problems of flux and volume will be examined.

Prerequisites:
MATH 1840 or MATH 1860 or MATH 1930
Topics:
1. Three dimensional analytic geometry and vectors

            2. Partial derivatives

            3. Multiple integrals

            4. Vector calculus

Class Schedule:
Four 50 min. lectures per week

Professional 

Component:

Counts towards math plus basic science requirement

Relationship to

 Program Objectives: Develops skills required to apply math (criterion 3a)

	Prepared By:
	Dr. Geoffrey Martin
	Date:
	May 2, 2005

	
	
	
	


Catalog Data:
3 hours.  Topics include:  matrices, characteristic roots, solution of linear and nonlinear equations, curve fitting, integration, differentiation, and numerical solution of ordinary differential equations.  MATLAB is introduced and used to analyze problems.

Textbook:
Linear Algebra and its Applications, Fourth Edition, David C. Lay, Addison Wesley

Goals:
To prepare the students for courses involving matrix solutions of equations, with special emphasis on preparation for a course in differential equations.  An analysis of the theory of matrices and matrix arithmetic including finding determinants of matrices, representing vectors as matrices, and solving simultaneous equations.

Prerequisites:
Prerequisite:  MATH 1850 (calculus I) or MATH 1830 (calculus I for mathematicians, scientists and educators)


Corequisite:
MATH 1860 (calculus II) or MATH 1840 (calculus II for mathematicians, scientists and educators)

Topics:
See the above catalog data.

Class Schedule:
Three 50 min. lectures per week

Professional 

Component: 

Counts towards math plus basic science requirement

Relationship to 

Program Objectives: Develops skills required to apply math (criterion 3a), and uses modern engineering tools necessary for engineering practice (criterion 3k)

	Prepared By:
	Dr. Geoffrey Martin
	Date:
	May 2, 2005

	
	
	
	


Catalog Data:
3 hours.  An introduction to the analysis and solution of ordinary differential equations with emphasis on the fundamental techniques for solving linear differential equations.  Prerequisite:  MATH 2850.

Equivalent 

Courses:
MATH 3820, Honors Elementary Differential Equations (for honors students only), and MATH 3880, Elementary Differential Equations using Maple

Textbook:
Elementary Differential Equations, Eighth Edition, Boyce and Deprima; Wiley,  2004

Goals:
An analysis of several methods of solution for elementary differential equations.  First and second order equations will be closely examined and general methods applicable to higher order equations will be studied.  Matrix solutions using eigenvalues and eigenvectors will be closely examined and numerical methods of solution and power series methods will be touched upon.

Prerequisite:
MATH 2850

Topics:
1. First order differential equations

2. Second order linear differential equations

                                    3. Higher order linear differential equations

            4. Laplace transforms

                                    5. Series solutions

                                    6. Systems of linear equations

Class Schedule: 
Three 50 min. lectures per week

Professional 

Component: 

Counts towards math plus basic science requirement

Relationship to 

Program Objectives: Develops skills required to apply math (criterion 3a)

	Prepared By:
	Dr. Geoffrey Martin
	Date:
	May 2, 2005

	
	
	
	


Catalog Data:       [3 hours] Engineering properties of materials, the effect of atomic bonding and crystalline structure on the mechanical properties of metals, ceramics and polymers. Common measurement, testing and comparison techniques to aid in selection of materials. Laboratory experiences include compressive and tensile strength testing, the effects of heat upon strength, hardness and micro-structure, the effects of combining certain materials in a composite to improve overall mechanical properties.

Corequisite(s):          CHEM 1230

Textbook(s):             Materials Science and Engineering; An Introduction, by W.D. Callister,  Jr., 6-th Ed., John Wiley & Sons, Inc.

Course 

Objectives: 
At the end of the class, students should be able to understand atomic structures, understand atomic bonding, understand defects in crystalline structures, propose a hardening mechanism for a metallic material, understand the diffusion process, conduct mechanical tests on metallic materials, understand the structure of phase diagrams, understand the possible phase transformations based on a phase diagram, correlate material properties to structures, understand the use of heat treatment for altering material properties, describe a solidified metal structure, relate structures and properties of metals to their applications, relate corrosion properties of metals to their structure, understand the uniqueness of ceramic materials, understand the classification of ceramic materials, understand the structure of polymers, understand the properties of polymers, understand the formation and purposes of composites

Topics:
Atomic structure and interatomic bonding, the structure of crystalline solids, imperfections in solids, diffusion, mechanical properties of metals, dislocations and strengthening mechanisms, failure, phase diagrams, phase transformation in metals, development of microstructure and alteration of mechanical properties, applications and processing of metal alloys, structures and properties of ceramics, polymer structures, characteristics, applications and processing of polymers, and elements of composites.

Class Schedule:         Two recitations (1.0 hours each) Two labs (1.5 hours and .5 hours) per week

Professional 

Component:  
Mechanical Engineering Topic
Relationship to

Program Objective:  
Related to program outcome a

	Prepared By:
	Dr. Sorin Cioc
	Date:
	Spring 2005

	
	
	
	


Catalog Data:
[3 hours] Kinematics of particles and rigid bodies. Thorough study of kinetics of particles and rigid bodies using Newton’s laws of motion, work-energy methods, and impulse and momentum methods.

Prerequisite(s):         CIVE 1150 

Textbook(s):          Engineering Mechanics Dynamics, Tenth Edition, R. C. Hibbeler, (2004, Prentice Hall.

Course Objectives:    To teach students the application of kinematics, Newton’s laws of motion, work and energy methods and impulse and momentum methods to planar motion of particles and rigid bodies.

Topics:         
The course consists of two parts.  The first part deals with particles and the second part deals with rigid bodies.  In both parts, kinematics is first discussed followed by application of Newton’s laws of motion, work and energy methods and impulse and momentum methods.  At the end of this course the student should have the knowledge and skills to solve constant and variable acceleration problems in particle kinematics; draw free body diagrams and apply Newton’s second law of motion to solve kinetics problems associated with particles; solve kinetics problems for particles involving static and kinetic friction; solve kinetics problems for particles using the principles of work and energy; solve kinetics problems for particles using the principle of impulse and momentum; solve kinetics problems involving collision of particles; solve problems involving angular momentum of particles; find the velocities and accelerations in linkages, gear trains and rigid body systems; determine the mass moment of inertia for rigid bodies; solve kinematics problems involving Coriolis components of acceleration; understand the kinematics of a wheel rolling on a flat surface; draw free body diagrams and apply Newton’s second law of motion to solve kinetics problems associated with rigid body systems; solve kinetics problems involving the rolling and/or sliding of cylinders; solve kinetics problems for rigid bodies using the principle of work and energy; and solve kinetics problems using the principle of impulse and momentum.

Class Schedule:          Three recitations (1.0 hours each) per week

Professional 

Component:                Mechanical Engineering Topic

Relationship to 

Program Objective:    Related to program outcomes a and e

	Prepared By:
	Dr. Phillip R. White
	Date:
	Spring 2005


Catalog Data:
[3 hours] The study of micro-economic and macro-economic theories. Methods of economic analysis, including the time value of money, are described. Economic decision criteria are used to select best alternatives with emphasis in engineering. Impacts of economic decisions on various sectors of society are discussed. 

Prerequisite(s):          Sophomore standing

Textbook(s):         
Contemporary Engineering Economics, 3rd Ed., by Chan S. Park, Prentice Hall (2002), ISBN: 0-13-089310-2

Course Objectives:  At the conclusion of this course, you should be able to understand the importance of the time value of money and the impact of other economic concepts; apply techniques and concepts (present worth, annual worth and rate of return analyses) which will allow improved engineering decisions regarding costs, accounting, and optimum economic choices; make better financially prudent decisions in your professional and personal lives; learn the fundamentals of macroeconomic and microeconomic theories; understand how the world economy functions; and understand how the US economy functions.

Topics:     
 Engineering economic decisions, understanding financial statements, cost concepts and behaviors, time value of money and money management, present and annual worth analysis, rate of return analysis, depreciation, income taxes, replacement decisions, inflation, US economy, and supply and demand.
Class Schedule:         Two lectures (1.0 hours each) and One recitation (1.0 hours) per week

Professional
Component:               Engineering Topic

Relationship to 
Program Objective:  Related to program outcomes a and h

	Prepared By:
	Dr. Avijit Sarkar
	Date:
	Spring 2005

	
	
	
	


Catalog Data:           [3 hours] Introduction to thermal sciences with an emphasis on the first and second law of thermodynamics. Topics include conservation of energy for closed and open systems, thermodynamic properties and cycles and entropy production.

Prerequisite(s):         PHYS 2140

Textbook(s):               Yunus A. Çengel, Michael A. Boles: Thermodynamics. An Engineering Approach. 4th edition, McGraw Hill, 2002. http://highered.mcgraw-hill.com/sites/0072383321
Course Objectives:
To teach students the specific thermodynamics vocabulary, and thermodynamics properties. To teach students how to determine the thermodynamic state for various physical systems formed by incompressible substances, pure substances, and ideal gases; also how to determine changes of the system properties during processes. To teach the conservation laws for mass and energy for various physical systems. To teach the second law of thermodynamics and its applications to various thermodynamic processes; entropy change. To teach students the Carnot cycle and its applications. To teach calculation of isentropic or adiabatic efficiencies for various engineering applications.

Topics:     
Basic concepts of thermodynamics: definitions, systems of units, temperature, pressure. Properties of pure substances: concept, properties, phase-change processes, property diagrams, ideal gas, equations of state, specific heats.  Energy transfer by heat, work, and mass: heat and work for closed systems, energy of the flow, enthalpy, conservation of mass principle for steady and unsteady flow systems. The first law of thermodynamics: definition, application of the energy balance for various systems – closed, steady flow or unsteady flow, with pure substances, ideal gases, or incompressible substances. The second law of thermodynamics: statements, valid processes, cyclic devices, thermodynamic temperature scale, Carnot cycle, Carnot principles, heat engines, refrigerators and heat pumps. Entropy: definition, Clausius inequality, increase of entropy principle, entropy change during processes for pure substances, incompressible substances, and ideal gases, steady flow work relations, isentropic or adiabatic efficiencies of various steady-flow engineering devices like turbines, compressors, nozzles, entropy balance for various systems. Time permitting: Exergy − definition, performance of engineering devices in light of the second law of thermodynamics, irreversibilty.

Class Schedule:         Three recitations (1.0 hours each) per week

Professional
Component:                Mechanical Engineering Topic

Relationship to 
Program Objective:    Related to program outcome a

	Prepared By:
	Dr. Sorin Cioc
	Date:
	Fall 2004

	
	
	
	


Catalog Data:     
[3 hours] This course introduces the student to the areas of probability theory and statistical inferences. Topics include sample spaces, the concepts of random variables, probability distributions; functions of random variables, transformation of variables, moment generating functions, sampling and estimation theory; T, F and chi-square distribution.

Prerequisite(s):          MATH 2850

Textbook(s):               Probability and Statistics for Engineers and Scientists: 7/e, Ronald Walpole, Raymond Myers, Sharon Myers and Keying Ye, 2002, Prentice Hall, ISBN: 0130415294.  On-line Resources http://www.prenhall.com/walpole
Course Objectives: 
Understanding of the concept of probability; understanding in distinguishing between discrete and continuous random variables; ability to count sample points by using the theorems of counting; ability to calculate the probability of random events such as the number of defective parts in a sample; ability to calculate discrete and continuous probability distributions given the probabilities of random events; ability to calculate expected values of functions of random variables such as means and variances; ability to recognize frequently used discrete probability distributions such as the binomial and geometric distributions; ability to recognize frequently used continuous probability distributions such as the negative exponential distribution; ability to recognize probability distributions commonly used to analyze parameters calculated from random samples; ability to calculate point estimates for statistics such as the mean and variance; ability to calculate interval estimates for statistics such as the mean and variance; and an ability to calculate the sample sizes required to estimate statistical parameters.

Topics: 
Introduction to statistics and data analysis, probability, random variables and probability distributions, discrete probability distributions, continuous probability distributions, fundamental sampling distributions and data descriptions, one- and two-sample estimation problems.

Class Schedule:          Three recitations (1.0 hour each) per week

Professional 

Component:                Industrial Engineering Course

Relationship to 

Program Objectives: Related to program outcome a

	Prepared By:
	Dr. Ahad Ali
	Date:
	Spring 2005

	
	
	
	


Catalog Data:
5 hours.  Calculus based general physics.  Mechanics of motion and energy, rotation, gravitation, harmonic motion, waves, fluids, and the laws of thermodynamics.  Five hours lecture and discussion, two hours laboratory per week.  Prerequisite:  CHEM 1230; MATH 1850 (with C or better). 

Corequisite:               MATH 1860.

Textbook:
Fundamentals of Physics, Seventh Edition (parts 1 and 2), Halliday, Resnick, and Walker.

Goals:
To introduce students from science and engineering disciplines to the study of the physical world.  Problem solving and analysis is stressed.

Prerequisite: 
Satisfactory completion of Calculus I.

Topics:
1. Kinematics and free-fall

            2. Dynamics

            3. Forces

            4. Work and energy

            5. Momentum

            6. Collisions

            7. Rotational motion

            8. Torque and angular momentum

            9. Gravitation

          10. Harmonic motion and oscillations

          11. Waves

          12. Fluid statics and dynamics

          13. Heat; first law of thermodynamics

          14. Entropy; second law of thermodynamics

          15. Thermodynamics

Laboratory Projects 

(Equipment used):
A supplementary lab (2 hours per week) is required as part of this course. Students perform experiments involving motion of particles.  Measurements are conducted with stop-watches, rulers and advanced devices such as computer interfaced motion sensors and force probes

Class Schedule: 
Three 50 min. lectures, two 50 min. recitations, and one 110 min. lab per week

Professional 

Component:  
Counts towards math plus basic science requirement, provides experimental experience

Relationship to 

Program Objectives: Develops skills required to apply science (criterion 3a), develops skills required to conduct experiments (criterion 3b)

	Prepared By:
	Dr. Song Cheng     
	Date:
	Jan 18, 2005

	
	
	
	


Catalog Data:       
5 hours.  Calculus based general physics.  Electricity and magnetism, capacitors and inductors, electromagnetic oscillations, Maxwell’s equations and electromagnetic radiation, optics, images, interference, and diffraction.  Five hours lecture and discussion, two hours laboratory per week.  

Prerequisite:  
PHYS 2130.

Textbook:
Fundamentals of Physics, Seventh Edition (parts 3 and 4), Halliday, Resnick, and Walker.

Goals:
To provide the students with a solid understanding of the forces involved in electricity and magnetism and examine the natural laws governing such phenomena.  Electric circuits will be examined in light of this knowledge.

Prerequisites:            Satisfactory completion of Physics I (Physics 2130).

Topics:
            1.Charges and electric field

            2. Gauss’ Law and electric potential

            3. Ohm’s Law and D.C. circuits

            4. Magnetic field

            5. Ampere’s Law

           6. Faraday’s Law

           7. Capacitors, inductors, field energies

           8. Electromagnetic oscillations

           9. A. C. circuits

         10. Maxwell’s equations and radiation

         11. Reflection and refraction

         12. Optics

         13. Images

         14. Interference

         15. Diffraction

Laboratory Projects 

(Equipment used):  
A supplementary lab (2 hours per week) is required as part of this course.  Students perform simple analytical experiments with circuits involving components such as resistors, capacitors, and inductors.  Measurements are conducted using various electrical meters, oscilloscopes and computer interfaced probes and data acquisition and analysis.

Class Schedule: 
Three 50 min. lectures, two 50 min. recitations, and one 110 min. lab per week

Professional 

Component:  
Counts towards math plus basic science requirement, provides experimental experience

Relationship to 

Program Objectives: Develops skills required to apply science (criterion 3a), develops skills   required to conduct experiments (criterion 3b)

	Prepared By:
	Dr. Song Cheng     
	Date:
	Jan 18, 2005
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