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LOUIS W. BALMER SCHOLARSHIP (AWARDED BY THE ERIE ENGINEERING SOCIETIES COUNCIL)
 
The Louis W. Balmer Scholarship, awarded by Erie Engineering Societies Council is given annually to a full-time Engineering student at Edinboro University of Pennsylvania.  Students who are permanent residents of Northwestern Pennsylvania (Crawford, Erie, McKean, Mercer, Venango, and Warren Counties) transferring in the following academic year to a cooperating Engineering school would be eligible.
 
This scholarship is awarded on the basis of outstanding scholastic work, promising future career in Engineering, and financial need.  The award is applicable toward tuition and associated fees only.  The value of the award varies from year to year with past amounts as much as $3,500.00.
 
ROBERT GRAY SCHOLARSHIP (AWARDED BY THE ERIE ENGINEERING SOCIETIES COUNCIL)
 The Robert Gray Associate Degree Scholarship, awarded by Erie Engineering Societies Council is given annually to a full-time Manufacturing Engineering Technology (MET) student at Edinboro University of Pennsylvania.  Students who are permanent residents of Northwestern Pennsylvania (Erie, Crawford, Mercer, Venango, Warren, or McKean Counties) may be eligible.
 
This scholarship is awarded on the basis of outstanding scholastic work; worthy and promising students as determined by Edinboro University of Pennsylvania.  Financial need will be considered, but it is not the overwhelming determinant.  The value of the award varies from year to year with past amounts as much as $1,250.00.

GILTINAN-OVERHEIM PHYSICS AND ENGINEERING SCHOLARSHIP
The scholarship can be awarded to an upper-class student who has a minimum GPA of 3.25 and earned 32 or more credits.  
 
This scholarship can only be awarded during the Fall and/or Spring semesters.
JOE AND ELEONORA BUBA SCHOLARSHIP FOR MANUFACTURING ENGINEERING & TECHNOLOGY
The successful candidate will be pursuing an A.E.T. in Manufacturing Engineering Technology, B.S. in Industrial Trade and Leadership or a B.A. in Physics.  The student may be an incoming freshman or upperclassman.  Financial aid is a factor.  A student with financial need must first apply for financial aid before receiving this scholarship.  This scholarship awards approximately $4400 annually and can be divided among several students.
Dr. and Mrs. Paul Flynn Scholarship
The successful candidate will be participating in the 3/2 Engineering Track within the B.A. in Physics.  The award is renewable up to three years and preference is given to students from rural Pennsylvania who has held intermediate jobs with a practical background.  An ideal candidate will come from a small town or farming community.  Provided the student maintains eligibility, an opportunity for the Summer Intern program at GE transportation may be provided.
Thomas C. Heard Scholarship
The student must be a senior entering Block/student teaching with a Secondary Education in Physics major and have a 3.0 QPA in their major and overall.  Financial need is a factor and if there are no qualified Secondary Education majors, Physics majors with similar qualifications will be considered.  The award may be split among several qualified students.



Research Opportunities for Edinboro Physics Majors
Engineering Mechanics at The Pennsylvania State University
Edinboro B.A. Physics majors who undertake summer research in the Penn State Engineering Science and Mechanics Department as a non-degree undergraduate may be granted three Penn State credits for independent studies at the 400 level which can be applied to the Penn State Master of Science degree.  Edinboro students who successfully complete a B.A. in Physics may elect to transfer up to six Edinboro credits of 400 level courses in either physics or mathematics for graduate credit toward a Master of Science Degree in Engineering Sciences and Mechanics.
Research Experience for Undergraduates (REU)
Our faculty at Edinboro University actively encourages students to seek these opportunities and apply for these offerings.  The opportunities span the breadth of subjects in physics, from established disciplines to research at the frontiers of physical science. Please see http://www.nsf.gov/div/index.jsp?div=PHY for more information.
Research Experience with Edinboro Faculty
See the following pages for some of the research are faculty members are doing.  Other areas and topics may be available for interested and capable students.
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To date only mesons composed of a quark and antiquark, and baryons composed of three quarks have been detected.  This graph shows the asymptotic convergence of a hypothetical tetraquark mass composed of two charm quarks and two charm antiquarks.  Calculations show this is well within the reach of modern accelerator experiments.  This particular tetraquark can be identified with quantum numbers of angular momentum, parity and charge conjugation that cannot be mimicked by the quantum numbers of mesons or baryons, a so-called “exotic” configuration.  
Ongoing research at Edinboro University attempts to predict the properties of new and “exotic” particles that may be produced in accelerator collisions.  Dr. Richard Lloyd, Assistant Professor of Physics at Edinboro University, uses high performance parallel computing with local and external resources in this work. 


[image: birefringent material--polo]
The red crystal is a specimen of crocoite, a transparent mineral containing lead and chromium (PbCrO4).  Crocoite is an example of a birefringent material in which light travels at different velocities depending on the direction of travel within the crystal and the polarization of the light.  

When two birefringent crystals are brought into contact but given a relative twist so that their crystal axes point in different directions, it is possible for an electromagnetic wave (light) to travel along the interface of the two crystals.  The overlay graph shows the velocity of this surface wave, compared to the velocity of a normal light wave in the crystal, as a function of the twist, .  The graph is a result of theoretical calculations by Dr. John Polo and his collaborators, Dr. Akhlesh Lakhakia of Penn State and Dr. Sudarshan Nelatury of Penn State Behrend, and is part of a series of works on surface waves and other optical phenomena in both natural materials such as crocoite as well as in sculptured thin films a man made metamaterial.  

The photograph was taken by Eric Hunt.  It is licensed under the Creative Commons Attribution ShareAlike 2.5 License. In short: you are free to share and make derivative works of the photograph  under the conditions that you appropriately attribute it, and that you distribute it only under a license identical to this one.
[image: tornado]
This picture of a tornado and lightning stroke over Lake Okeechobee was taken at about 10 PM on June 15, 1991.  The photograph was taken by Fred Smith.

Atmospheric phenomena occur on different scales. The dynamics of mesoscale
events is an area of atmospheric physics containing exciting research topics
that include the analysis of tornados such as that shown in the picture. In
the 1980s, a type of mesoscale storm that forms over the Great Plains called
a Mesoscale Convective Complex (MCC) was discovered. Contained within MCCs are tornados, lightning, and flooding rains. The MCC maintains its
organization because of a vortical feature called the Mesoscale Convective
Vortex (MCV).  The dynamics of MCV formation is the focus of Dr. James R.
Kirk's research.  Dr. Kirk is a Physics and Technology faculty member, and his MCV research is published in a leading Atmospheric Science journal.











[image: mp--lopresto]
The McMath-Pierce Solar Telescope is the largest solar telescope in the world.  Located at Kitt Peak National Observatory outside of Tucson, it works with a 60 inch mirror and f/55 solar beam producing a 34 inch image of the Sun. The solar image is directed to the entrance slits of the two most powerful spectrographs on the Earth. One is a conventional optical/infrared spectrograph with a focal length of about 30 meters and a visual grating with 630 grooves/mm on a surface almost a meter square. The number of grooves is N = 255,000! The backside of the grating is an infrared grating with N = 85,000. It is common to work in orders as high as 10 or more.

The second spectrograph is a Fourier Transform Spectrometer with a path length of one meter. It can produce power spectra with common resolutions of about ten-100 million. 

Both spectrographs are used for ultra-high resolution spectroscopy and detailed studies of SOLAR OSCILLATIONS using techniques of helioseismology. This allows study of solar pulsating surface waves which in turn can study directly the deep solar interior in situ.  The McMath-Pierce Telescope and its capabilities are used in solar research by Professor James LoPresto of Edinboro University.
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[bookmark: _Toc117749178][bookmark: _Toc290384524]                   Basic Information



Department Location:  Ground Floor, Hendricks Hall

Department Office:  HHG34

Department Phone:  (814) 732-2592

Department Fax: (814) 732-2455

Chairman:  Dr. Richard Lloyd        Telephone:  (814)732-1699, Office: HH G34C
	Email:  rlloyd@edinboro.edu 

Web Site: 	From the University website, www.edinboro.edu, follow the links:
· Students
· Academic Departments
· Physics and Technology
· Department Web Page
	or directly at

http://einstein.eup.edinboro.edu/physics/

 	
[bookmark: _Toc290384525] INTRODUCTION

[bookmark: _Toc290384526]About this Handbook

This handbook is designed as a convenient aid for those students majoring in curricula within the areas of Physics and Manufacturing Engineering Technology.  The handbook does not replace the University Catalog.  However, it draws together in one place material that would otherwise be found in a variety of sources.  Read through the handbook to become familiar with its contents. Then, place it in a location where it is readily accessible.  On many occasions, throughout your time at Edinboro, you will wish to refer to it.  One last bit of advice: see your advisor early and often.  Many programs contain variations and options that you must be aware of.  Your advisor can help you obtain the required sequence of courses in your curriculum.



[bookmark: _Toc290384527]Physics and Technology

Physics is the study of the basic laws of the physical world.  This study is undertaken through the use of mathematics as a tool of analysis and the use of laboratory investigation as a means of matching the results of mathematical analysis to the real world.  In essence, the physicist attempts to construct mathematical “models” that correspond as closely as possible to reality.

Technology is the science of applying known laws of nature to the solution of specific problems.  Thus, the development of a new product or of a new manufacturing process is a technological problem.

The worlds of the physicist and technologist often overlap, such as in the field of applied physics; however, even the “traditional” physicist must be a bit of a technologist, and the engineer or engineering technologist must know a fair amount of physics.  Thus, physics and technology have a long and fruitful history of mutual support.

[bookmark: _Toc290384528]  PROGRAMS

A number of programs are offered at the baccalaureate and associate degree level.  A brief description of these programs is given below.  A detailed outline of the curriculum for each program is found at the end of this Handbook.  For additional information about each curriculum, please consult with the individual identified in parentheses.

[bookmark: _Toc290384529]B.A in Physics – Theoretical Track (Dr. Kirk)
The Theoretical Physics Track is the traditional preparation for the student who wishes to work professionally in the field.  This degree prepares the student to seek employment at the baccalaureate level or to pursue graduate study in physics.

[bookmark: _Toc290384530]B.A. in Physics – Liberal Arts Track (Dr. Lloyd)
The Liberal Arts Physics Track is the preparation of choice for the student who wishes to use physics as the basis for a career in such areas as medicine, law, business, technical writing, or certain areas of engineering.  However, a number of students who intend to pursue a career in physics choose the B.A. degree because of the greater flexibility it affords.


[bookmark: _Toc290384531]B.A. in Physics - 3/2 Engineering Program (Dr. Polo)
The 3/2 Engineering Program is a cooperative arrangement between Edinboro University and the Pennsylvania State University (both the main campus and the Behrend College), the University of Pittsburgh, and Case Western Reserve University.  Under this arrangement, the student undertakes the first three years of the program (assuming normal academic progress) at Edinboro.  This time is devoted to the study of basic physics, mathematics, chemistry, introductory engineering, and the liberal arts.

The Edinboro phase of the program is followed by two years of intensive study in engineering at one of the cooperating universities in any of 19 fields of engineering.  Following successful completion of the program, the student receives a B.A. in Physics from Edinboro and a B.S. degree from the cooperating university in the appropriate field of engineering.

[bookmark: _Toc290384532]Manufacturing Engineering Technology (Professor Kuvshinikov)
The A.E.T. in Manufacturing Engineering Technology is a two-year program that trains the student to work as a technician in the manufacturing environment.  Topics covered in the curriculum include basic machining practices, engineering graphics, computer aided design (CAD), tool and die design, quality control, motion and time study, as well as a number of elective areas such as CNC machines and robotics.































[bookmark: _Toc290384533] DIRECTORY
	
	Department Office:  	Penny Tingley, Secretary (ptingley@edinboro.edu)
		HH G34; Phone: (814) 732-2592

	Department FAX:      	 (814) 732- 2455

	Faculty and Staff:

	Name		Office*	Phone	Email	
					(@edinboro.edu)

	Full Time Faculty

	Dr. Karim Hossain		HH G34B	2442	khossain
	Dr. James Kirk		HH G22	2834	kirkj
	Mr. Peter Kuvshinikov		HH G4C	1689	pkuvshinikov
	Dr. Richard Lloyd (Chairman)	HH G34C	1699	rlloyd
	Dr. James LoPresto		CENT 211	2469	lopresto
	Dr. John Polo		HH G34A	2655	polo

	Supporting Staff

	Mr. DeWayne Reichel	HHG3A	2556	dreichel
	(Technician for Science Management & Technology)


	
	* (CENT= Centenial Hall; HH = Hendricks Hall)
   	 


















  DEPARTMENT FACULTY

Full Time Faculty

Dr. Karim Hossain - Professor of Physics; B.S., Dacca University, 1979; M.S., Southern Illinois University, 1983; Ph.D., SUNY-Buffalo, 2001; joined staff in 1987.  Interests:  Electronics, Computer usage in Physics, Physics and Science Education.

Dr. James Kirk - Associate Professor of Physics; B.S. Rutgers University, 1981; M.S., University of New Hampshire, 1984:  Ph.D., Penn State University, 2006  Joined staff in 1988.  Interests: Atmospheric Dynamics, Cloud Physics. 

Mr. Peter Kuvshinikov – Assistant Professor of Manufacturing Engineering and Technology; M.E. Penn State University, 2003, B.S. Penn State University, 1999, A.S. Penn State University, 1990; joined staff in 2004.  Interests:  Quality Control Standards and International Project Management. 


Dr. James LoPresto - Professor of Astronomy; B.S., Case Institute of Technology, 1962; M.S., Ibid.  1965; Ph.D., University of Michigan, 1972; joined staff in 1971.  Interests:  Solar Physics, General Relativity, Academic Computing, and the Internet.

Dr. Richard Lloyd - Assistant Professor of Physics; B.S. Truman State University, 1995; M.S., Iowa State University, 1999; Ph.D., Iowa State University, 2003.  Joined staff in 2006.  Interests: Nuclear Physics.

Dr. John Polo - Assistant Professor of Physics; B.S. University of Massachusetts, 1973; Ph.D., University of Virginia, 1979.  Joined staff in 1990.  Interests:  Electromagnetics and Optics, Nanotechnology.  




		
[bookmark: _Toc290384534] PLANNING YOUR SCHEDULE

Planning your class schedule is primarily your responsibility; although, you will get extensive help from your advisor.  You should use the curriculum record form for your program that appears later in this handbook to develop a tentative plan for your years at Edinboro.  To help you in developing this plan, the chart below has been created.  This chart lists the planned times when courses in your major will normally be offered.  The schedule only includes courses within the Physics & Technology programs, and other technical courses in Math, Computer Science and Chemistry.  Most general education courses are usually scheduled every semester.

Physics and Technology     (o = scheduled;    - = not scheduled
				                               a = By Arrangement )

Course 	F11	S12	F12  	S13   F13   S14	F14	S15	F15	S16
ENGR201	o	-	o	-	o	-	o	-	o	-
ENGR303	o	-	o	-	o	-	o	-	o	-
ENGR304	-	o	-	o	-	o	-	o	-	o

PHYS201	o	o	o	o	o	o	o	o	o	o	
PHYS202	o	o	o	o	o	o	o	o	o	o
PHYS312	-	o	-	o	- 	o 	-	o	-	-	
PHYS150	o	-	o	-	o	-	o	-	o	-

PHYS320	-	o	-	o	-	o	-	o	-	o
PHYS321	 o	-	o	-	        o         -	o	-	o	-
PHYS322	-	o	-	o	-	o	-	o	-	o
PHYS323	 o	-	o	-	        o          -	o	-	o	-
PHYS325	-	o	-	o	-	o	-	o	-	o
PHYS420	o	-	-	-	o	-	-	-	o	-
PHYS421/431	-	-	-	-	-	-	-	-	-	-
PHYS430	-	-	o	-	-	-	o	-	-	-
PHYS405	-o	-	-	-	o	-	-	-	o	-
PHYS441	-	o	-	-	-	o	-	-	-	o	
PHYS449 	-	o	-	o	-	o	-	o	-	o
PHYS453	-	-	o	-	-	-	o	-	-	-
PHYS 305 & PHYS410 will be offered by arrangement as needed.

Continued on next page














Course 	F11	S12	F12  	S13   F13   S14	F14	S15	F15	S16

MFGT 100	o	-	o	- 	o	-	o	-	o	-
MFGT 105	o	-	o	- 	o	-	o	-	o	-
MFGT 302	-	o	-	o	 -   	o	-	o	-	o
MFGT 225	o	-	o	-	o	-	o	-	o	-

Additional Manufacturing Engineering Technology courses will be offered, check the latest scheduling on SCOTS. Typically two or three electives will be offered each semester.

Math and Computer Sciences

MATH105	o	o	o	o	o	o	o	o	o	o
MATH107	o	o	o	o	o	o	o	o	o	o		
MATH112	o	o	o	o	o	o	o	o	o	o
MATH212	o	o	o	o	o	o	o	o	o	o	
MATH213	o	o	-	o	o	o	-	o	o	o
MATH232	o	o	o	o	o	o	o	o	o	o
MATH317	o	-	o	-	o	-	o	-	o	-


CSCI130	o	o	o	o	o	o	o	o	o	o

Chemistry

CHEM240	o	o	o	o	o	o	o	o	o	o
CHEM241	o	o	o	o	o	o	o	o	o	o

Astronomy

PHYS271	o	o	o	o	o	o	o	o	o	o
PHYS371	-	-	-	-	o	-	-	-	-	-
PHYS471	-	-	-	-	-	o	-	-	-	-
PHYS472	-	-	o	-	o	-	o	-	-	-
	


















   COURSE DESCRIPTIONS

[bookmark: _Toc68669142][bookmark: _Toc290384535]ENGINEERING COURSES

ENGR201   Engineering Graphics and Design	3 sem. hrs.
This course familiarizes the engineering student with manual graphics, technical drawing techniques, and principles, and an introduction to computer graphics.  The course considers topics in descriptive geometry, pictorial representations, drafting conventions, and computer aided design (CAD) and drafting.

ENGR303   Engineering Statics	3 sem. hrs.
This is a first course in engineering vector mechanics dealing with the statics of rigid bodies and an introduction to the analysis of deformable solids.  Topics include equilibrium of force systems, analysis of frames and structures, friction, centroids, moments of inertia, and distributed forces in beams.  Prerequisite:  PHYS320.

ENGR304   Engineering Dynamics	3 sem. hrs.
This is a course in engineering vector mechanics that deals with the dynamics of particles and rigid bodies.  Topics include the kinematics and kinetics of particles, systems of particles, and rigid bodies.  Engineering examples are used throughout the course.  Prerequisite: ENGR320.

ENGR490   Independent Study: Engineering	1-6 sem. hrs.
Students solve problems and earn credit for work performed independently outside the classroom requirement of any specific course in the curriculum.  Prerequisite: Permission of instructor.


 
[bookmark: _Toc68669143][bookmark: _Toc290384536]ASTRONOMY COURSES

PHYS271   Frontiers in Astronomy	3 sem. hrs.
This course is designed for non-science majors.  Each part of this course is concerned with a different part of the new revolution in astronomy showing how much there is that is fresh and young in the oldest science.  Major topics are: stellar evolution-life histories of stars, galaxies and the universe-cosmology, and the solar system-emphasizing knowledge gained via the space program.  This course is approved for General Education-Core 7.

PHYS371   The Solar System	3 sem. hrs.
This course is designed for all curricula.  An in-depth study of the solar system and its component parts; the sun, the moon, the planets, the interplanetary medium, and aspects of space science, will be the main contents of the course.  Prerequisite:  PHYS271 or consent of instructor.  This course is approved for General Education-Distribution 3

PHYS471   Relativity, Black Holes, and Cosmology	3 sem. hrs.
This course is designed for all curricula.  The topics covered are divided into four parts: Special Relativity, Black Holes, Galaxies and Quasars, and Cosmology.  The course will emphasize some of the central apparent paradoxes of relativity and how their descriptive understanding applies to phenomena and topics such as black holes and cosmology.  Prerequisite:  PHYS271 or permission of the instructor.  This course is approved for General Education-Distribution 3.







PHYS472   The Sun	3 sem. hrs.
This course is designed for all curricula.  It is an in-depth study with observational and computational laboratory of the sun and the solar atmosphere.  The photosphere, chromosphere, corona and solar spectrum will be the main topics covered.  Solar-terrestrial relationships will be dealt with in each of the topics indicated above.  Prerequisites:  PHYS271 or equivalent and PHYS201 or equivalent.    This course is approved for General Education-Distribution 3.


[bookmark: _Toc68669144][bookmark: _Toc290384537]PHYSICS COURSES

PHYS101   Physical Science	3 sem. hrs.
This course introduces the classical concepts of physics with an emphasis on the understanding of their application to common phenomena encountered in today’s world. This course meets four hours per week including a two hour  laboratory.  This course is approved for General Education-Core 7.

PHYS150   Physics Orientation	3 sem. hrs.
This course introduces the students of physics, engineering, and related areas to the processes involved in problem solving.  This course is the prerequisite for the introductory calculus based sequence in physics, PHYS320-321.  Students do computational work using calculators and computers.

PHYS201   Physics I	4 sem. hrs.
This is an introductory course for the non-physics science major.  The basic principles of physics are emphasized and selected applications are discussed.  Topics covered include mechanics, theory of gases, thermodynamics and sound.  The student should have general knowledge of elementary algebra and basic trigonometry.  A lab is included.  This course is approved for General Education-Core 7.
 
PHYS202   Physics II	4 sem. hrs.
The second semester of the introductory physics course for non-physics science majors.  Topics covered include electricity and magnetism, light, atomic and nuclear structure.  A lab is included.  Prerequisite:  PHYS201.  This course is approved for General Education – Distribution 3.

PHYS301   The Nature of Sound	3 sem. hrs.
This is a basic laboratory course in the science of sound with applications to hearing and music.  Topics include vibration, the perception of sound in a room, and the sources of sound.  This course is approved for General Education-Distribution 3.

PHYS302   The Nature of Light and Color	3 sem. hrs.
This course is an introductory study of the characteristics and properties of light and color.  Principles are developed which have broad relationships to everyday phenomena such as the color of the sky, the mixing of colored lights and pigments, the use of corrective lenses for vision defects; laser and holography, and fluorescent dyes and detergents.  This course is designed for a broad spectrum of students with little or no background in science but with a strong interest in light and color.  Laboratory included.  This course is approved for General Education-Distribution 3.

PHYS303   The Nature of Nuclear Energy	3 sem. hrs.
This course introduces the basic principles underlying the structure and behavior of atoms and nuclei, and how these principles lead to the development of modern nuclear technology and its impact on society.  Topics discussed will include properties and detection of radiation, uses of radiation in industry and medicine, radioactive dating, power sources and hazards, nuclear power (fission, fusion, and breeders) and its environmental impact.  A laboratory is included.  There are no prerequisites.  Not for BA physics majors.  This course is approved for General Education-Distribution 3.



PHYS305   Classical Physics Laboratory 1	2 sem. hrs.
A laboratory course consisting of intermediate and advanced laboratory experiments in classical physics.  The experiments will include the analysis of experimental data and their relationship to the appropriate fundamental theory.  The course will cover all areas of classical physics such as mechanics, electricity and magnetism, heat and thermodynamics, and optics.  Pre:  PHYS321 and PHYS 323.  4 hours laboratory per week.

PHYS306   Classical Physics Laboratory 2	2 sem. hrs.
A continuation of PHYS305, Classical Physics Laboratory 1.  4 hours laboratory per week.

PHYS311   Technical Electronics I	4 sem. hrs.
This course develops the fundamental concepts of DC and AC circuits including magnetic effects. Solid state devices and their uses are introduced.  Practical circuits and the use of measuring devices are stressed in exercises.  3 hours lecture and 2 hours laboratory per week.


PHYS312   Technical Electronics II	4 sem. hrs.
A continuation of SP121.  Active electronic device circuits are stressed.  Examples include amplifiers, power supplies, oscillators, and operational amplifiers. Pre-requisite:  PHYS 311.  3 hours lecture and 2 hours laboratory per week.

PHYS313   Digital Electronics	3 sem. hrs.
This course develops the principles of digital logic and arithmetic, and the electronic implementation of these principles.  Combinational and sequential logic techniques such as Boolean algebra and Karnaugh mapping are introduced.  Discrete digital gates as well as MSI circuits are used in circuit design.  2 hours lecture and 2 hours laboratory per week.  This course is approved for General Education-Elective.  

PHYS320   University Physics I  	4 sem. hrs.
The courses PHYS203 and PHYS204 form a two semester sequence in calculus based physics which is traditionally required of all students majoring in physics, engineering, and related sciences.  The sequence gives students the fundamental concepts needed in later physics, engineering, and related science courses.  PHYS203 is an analytical study of classical mechanics, waves, and thermodynamics.  Prerequisites:  PHYS150 or permission and concurrent enrollment in MATH112.  This course is approved for General Education-Distribution and Elective.

PHYS321   University Physics II 	 4 sem. hrs.
This course, a continuation of PHYS203, examines the fundamental observational data of electricity and magnetism and their theoretical interpretation. It includes Maxwell’s equations, and electromagnetic waves and radiation, with emphasis on optics. Prerequisite:  PHYS320 and concurrent enrollment in MATH212, or permission of instructor.  This course is approved for General Education-Distribution and Elective.

PHYS322   Physical Measurements Lab I	1 sem. hr.
This laboratory course, designed for physics, engineering and science majors, studies methods and techniques of experimental research through selected physics experiments.  Student interface computers for data collection, computation, and the various form of analysis, and use microcomputers and software and the university’s mainframe computer to analyze, graphically display, and discuss experimental results.  Prerequisite: Concurrent enrollment in PHYS320, or permission of instructor.  3 hours laboratory per week.

PHYS323    Physical Measurements Lab II	1 sem. hr.
This course continues Physical Measurements Lab I, PHYS322.  Prerequisites: PHYS322 and concurrent enrollment in PHYS204, or permission.  3 hours laboratory per week.


 PHYS325   Introduction to Modern Physics	3 sem. hrs.
This course surveys, at the intermediate level, the origin, development, and present status of the important concepts of modern physics.  The course presents the theoretical development of the concepts with their classical historical features to give the student a perspective on the growth and present trends in physics.  Prerequisite:  PHYS204 or by permission of the instructor.  This course is approved for General Education-Elective.


PHYS404 Physics  Laboratory Instructional Techniques	2 sem. hrs.
A study of laboratory procedures and techniques used in secondary schools. Equipment, safety procedures, demonstrations, and  tactics of innovation are discussed and investigated, so the student can develop competencies in the efficient utilization of the laboratory.  Prerequisites:  12 semester hours of physics, or by permission of instructor.

PHYS405   Modern Physics Laboratory 1	2 sem. hrs.
A laboratory course consisting of intermediate and advanced laboratory experiments in modern physics.  The experiments will include the analysis of experimental data and their relationship to the appropriate fundamental theory, and will cover all areas of modern physics such as atomic, nuclear, and solid state physics.  Pre or co-requisite:  PHYS325.  4 hours laboratory per week.

PHYS406   Modern Physics Laboratory 2	2 sem. hrs.
A continuation of PHYS405, Modern Physics Laboratory 1.  4 hours laboratory per week.

PHYS410   Optics	3 sem. hrs.
This course is an intermediate study of geometrical and physical optics.  Topics in geometrical optics will include the nature of light, reflection, refraction, dispersion, thick lenses, aberrations, and the design of optical systems.  Topics in physical optics will include wave theory of light, diffraction, interference, and polarization.  Pre or Co-requisite:  PHYS325. 

PHYS420   Mechanics 1	3 sem. hrs.
A study of classical mechanics on an intermediate level.  Topics covered include Lagrange’s equations, the central force problem, the dynamics of a system of particles, the motion of rigid bodies, Hamilton’s equations, and the dynamics of oscillating systems.  Pre or Co-requisite: PHYS325.
 
PHYS421   Mechanics 2	3 sem. hrs.
A continuation of PHYS420,  Mechanics 1.

PHYS430   Electricity and Magnetism 1	3 sem. hrs.
This course studies the mathematical theories of electricity and magnetism at an intermediate level.  The course develops Maxwell’s equations and uses them extensively.  Pre or Co-requisite:  PHYS 254.

PHYS431   Electricity and Magnetism 2	3 sem. hrs.
A continuation of PHYS430, Electricity and Magnetism 1.

PHYS441   Thermal Physics	3 sem. hrs.
A study at the intermediate level of physical phenomena that depend on temperature.  Topics will include the three laws of thermodynamics, thermodynamic potentials, equations of state, and various applications to simple and multi-component systems.  Pre or Co-requisite: PHYS 325.

PHYS449   Mathematical Methods in Physics	3 sem. hrs.
This course studies the application of various mathematical techniques to advanced problems in physics.  Topics may include, but are not limited to, functions of a complex variable, the calculus of residues, integral transforms, and the special functions of mathematical physics.  Prerequisites:  PHYS321 and  PHYS317. 


PHYS453   Quantum Physics	3 sem. hrs.
This course is an introduction to the basic postulates of non-relativistic quantum mechanics.  The Schroedinger Equation and its physical interpretation will be investigated.  The representation of physical quantities by mathematical operators will be introduced and applied to a limited number of exactly solvable problems.  Approximation methods will be developed for dealing with time independent problems.  Prerequisites:  PHYS325 and MATH317.

PHYS490-495   Independent Study in Physics	2-5 sem. hrs.
The Independent Study program aims to serve those students whose scholarly bent seems most clearly adapted to independent work.  Students are permitted to resolve problems and to earn credit for work performed outside the classroom requirement of any specific course in their curriculum.

PHYS496-499   Internship in Physics	2-5 sem. hrs.


[bookmark: _Toc68669145][bookmark: _Toc290384538]MANUFACTURING ENGINEERING TECHNOLOGY COURSES
Manufacturing Engineering Technology courses are not approved for General Education unless specifically noted.

MFGT101 Manufacturing Process I	3 sem. hrs.
The student will develop the following objectives: (1) capabilities of manufacturing processes; (2) strengths and weaknesses regarding speed, precision, surface finishes and surface integrity; and (3) development of a sequence of operations necessary to convert raw material into finished articles. 1 hour lecture and 3 hours lab per week.

MFGT102 Manufacturing Process II	2 sem. hrs.
This course is a continuation of MFGT101.  3 hours lab per week.  Prerequisite:  MFGT 101.

MFGT105 Engineering Materials	3 sem. hrs.
This course develops a working knowledge of the materials used in industry, their properties, and the factors involved in selection for specific applications.  It emphasizes those materials most often encountered in designing and using industrial tooling and equipment.

MFGT201 Introduction to Quality Control	3 sem. hrs.
Basic statistical quality control principles are presented with tools available for planning, evaluation, reporting, and control of quality in manufacturing, with emphasis on quality and performance improvement  in order to reduce costs of manufacturing.  The course presents basic statistical control and probability concepts, distributions, terminology, sampling plans, control charts and their use.  To enroll, students must have skill in algebra or permission of the instructor.

MFGT215 Machine Design	3 sem. hrs.
This course develops a basic knowledge of the principles involved in the layout and design of industrial machinery with particular emphasis on the selection, sizing, and design of machine components.  The course consists of lectures and class exercises in component selection and sizing.  To enroll, students must have skill in algebra or permission of the instructor.

MFGT225 Statics and Strengths of Materials	3 sem. hrs.
This course introduces statics and strengths of materials concepts and develops computational skills.  To enroll, students must have skill in algebra and trigonometry, or permission of the instructor.



MFGT260 Jigs and Fixtures Design	3 sem. hrs.
This course builds a basic knowledge of gauging and work-holding devices used in metalworking manufacturing.  Projects include designing several complete tools in order to develop beginning competency.

MFGT270 Technical Drawing II	3 sem. hrs.
This course continues Technical Drawing I, emphasizing the following topics: Axonometric and Oblique Projection, Perspective, Intersections and Developments, Gears and Cams, Structural and Piping Drawings, Welding, Graphs, and some Basic Descriptive Geometry.  3 hour lecture and 3 hours lab per week.  Prerequisite:  MFGT 110.

MFGT296 Internship in Manufacturing Eng. Tech.	3-12 sem. hrs.
This internship gives students experience in the manufacturing environment.  The nature of the experience and the time spent determine the amount of credit earned.

MFGT302 Computer Aided Drafting 1	4 sem. hrs.
This course introduces the student to the various CAD systems used in industry and develops operational skills with microcomputer based CAD software.  It covers methods of geometric construction, dimensioning, layering, storage, plotting, revision, and related topics.  Prerequisite:  MFGT110.  3 hours lecture and 3 hours lab per week.

MFGT309 Mold Design	3 sem. hrs.
This course develops a basic understanding of molds for compression and transfer molding of thermosetting plastics and for injection molding of thermoplastics.  Projects include the design of several complete molds in order to build a beginning level of competency.  Prerequisite: MFGT111.

MFGT310 Advanced Mold Design	3 sem. hrs.
This course is a continuation of MFGT210, Mold Design 1, building on the concepts learned therein and developing more marketable skill.  It emphasizes materials selection, tolerancing for proper fits, and designing of more complex mold details such as stripper plates, core slides, and actuating devices.  Projects include designing several injection molds of increasing complexity.  Prerequisite:  MFGT210.

MFGT311 Rapid Prototyping	3 sem. Hrs.
This course will introduce the student to rapid prototyping manufacturing techniques.  Course topics include parametric part modeling, reverse engineering concepts, prototyping design restrictions, stereolithography rapid prototyping, and 3D printing processes. (1 hour lecture, 3 hours lab) Prerequisites: MFGT 105, ENGR201, MFGT302.

MFGT320 Cost Estimating	3 sem. hrs.
This course develops an understanding of the factors which contribute to manufacturing cost in modern industry and builds practical ability to estimate material requirements and labor content of manufacturing operations in order to determine product pricing.  Requires high school algebra or permission of the instructor.

MFGT365 Die Design	3 sem. hrs.
This course introduces punch press dies for manufacturing of parts from sheet metal in the form of strip or coil.  The students learn how dies function, the types of parts which may be manufactured using dies, how to calculate press tonnage and stripping forces, and how to choose and size components.  Design projects reinforce the learning.  Prerequisite:  MFGT110.

MFGT370 Motion and Time Study	3 sem. hrs.
This course gives an overview of the methods and tools used in motion study, which involves the design and improvement of manufacturing methods, and those used in time study, which concerns measuring the human effort in terms of manufacturing time. Extensive classroom exercises will reinforce concepts and will develop skill.

MFGT375 Computer Aided Manufacturing 1	3 sem. hrs.
This course introduces the fundamental concepts of programming and operating digitally controlled machine tools.  2 hours lecture and 3 hours lab per week. Prerequisite: MFGT 101 or permission of the instructor.


MFGT410 Fluid Power	3 sem. hrs.
This course develops knowledge of hydraulics and pneumatics as used for power and control of industrial equipment.  The student, after completion of the course, will be able to design control circuits and to size and select components for a wide range of applications.

MFGT420 Material Handling and Facility Planning 	3 sem. Hrs.
The course will introduce the student to integrated material handling systems and systematic approach to facilities planning.  Course topics include automatic identification, common material handling equipment used in manufacturing, and simulation of material flows.  Prerequisites: MFGT102, MFGT105, CSCI104 or higher.

MFGT490 Independent Study: Man. Eng. Tech.	1-6 sem. hrs.
Students solve problems and earn credit for work performed independently outside the classroom requirement of any specific course in the curriculum.  Prerequisite: Permission of instructor.

   
[bookmark: _Toc290384539] DETAILED PROGRAM DESCRIPTIONS

[bookmark: _Toc290384540]Introduction

In this section each program within the Department of Physics and Technology is described in detail.  This description is broken into three parts:  a narrative description, a curriculum record form (CRF), and a typical course sequence.  The CRF is a worksheet in which each student may record his/her progress toward a chosen degree in a systematic fashion.  The CRFs also serve as handy summaries of each curriculum, and can be used to compare one curriculum with another.  It is advisable that each student keep an up to date CRF, and that the student bring this CRF whenever consulting his/her advisor about scheduling or other curricular matters.  In this way the student will have a record of any plans that are made about selection of appropriate courses.  Extra CRFs are available from the student’s advisor.  
[bookmark: _Toc290384541]The B.A. in Physics Program

The B.A. in Physics program is divided into three separate tracks; the Theoretical Track, the Liberal Arts Track, and the 3/2 Engineering Track.  Each of these tracks is described in detail below. In addition to the programs available on campus, qualifying students may be eligible to participate in Research at Penn State University (University Park).  Under a newly created, innovative agreement between Penn State University and Edinboro University, students in the BA Physics program at Edinboro are eligible, upon recommendation from the department, for summer research opportunities in Engineering Science and Mechanics at Penn State University.  These are paid positions intended to provide valuable experience for Edinboro students who may be interested in Engineering Science.  Upon completion, the student will be awarded three (3) graduate credits, which may be used at Penn State or other graduate schools.  In addition, the cooperative arrangement between the Universities also allows for the possible transfer of up to six (6) credits from courses taken at Edinboro University toward a Masters in Engineering Science and Mechanics at Penn State.

[bookmark: _Toc290384542]The Theoretical Physics Track

The Theoretical Physics Track is intended for those who wish to pursue physics as a career.  Many graduates of this program continue their education with M.S. or Ph.D. work.  Others seek immediate employment in industry, government, or university labs.  A baccalaureate physics degree is more or less equivalent to a “generalized” engineering degree, and most employers hire such degree holders with this in mind.

Students that continue their education by entering a M.S. program should anticipate two additional years of study.  A M.S. degree generally qualifies the student for a higher-level position than does a baccalaureate degree, and also opens the door to a college level teaching position.

Many students elect to enter a Ph.D. program.  Completion of this program requires, on average, about five years of study beyond the baccalaureate degree.  The Ph.D. is the highest professional degree attainable in the field of physics and qualifies the holder for senior positions in industry and government and for faculty positions in research universities. 

Students in the theoretical track who anticipate pursuing graduate study in physics should consider enhancing their required program of study by the inclusion of as much additional mathematics and computer programming as possible.  This should be done in concert with the student’s advisor.  Students embarking on the theoretical track should pay special attention to starting the physics sequence:  PHYS150, PHYS320, PHYS321, PHYS325; and the math sequence:  MATH211, MATH212, MATH213, MATH317; promptly, since these sequences form the basis for all further study.


EDINBORO UNIVERSITY OF PENNSYLVANIA
CURRICULUM REQUIREMENTS
BA-Physics
[bookmark: _Toc290384543]Theoretical Track Record Form
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I. General Education    _____             (52 SH)
			
			            	       SH    Grade    Date
A.    Skills………………………………………(13 SH)
     ENGL 101  College Writing Skills     3	____  ____
   ENGL 102  Writ/Research Skills       3 	____  ____
     MATH 213 Calc III	4	____  ____
     CSCI 130 Prin of Prog	3	____  ____
       
B.    Core……………………………………….(22 SH)
     1.	Artistic Expression                           (3 SH)
	____________________         ___  ____  ____
     2.	World Civilizations	   	(3 SH)
	____________________         ___  ____  ____
     3.	American Civilizations		(3 SH)
	____________________         ___  ____  ____
     4.	Human Behavior			(3 SH)
	____________________         ___  ____  ____
     5.	Cultural Diversity &
	     Social Pluralism		(3 SH)
	____________________         ___  ____  ____
     6.	Ethics				(3 SH)
	____________________         ___  ____  ____
     7.	Natural Science			(4 SH)
	CHEM 240  Prin Chem I         ___  ____  ____

C. Distribution…………(14 SH)
     1.	Humanities & Fine Arts		( 3 SH)
	____________________         ___  ____  ____
	
____________________         ___  ____  ____
     2.	Social & Behavioral Sciences	( 3 SH)
	____________________         ___  ____  ____
	
____________________         ___  ____  ____
     3.	Natural Sciences and Mathematics	( 8 SH)
	MATH 211 Calc I	         4   _____  _____
	MATH 212 Calc II	         4   _____  _____

Six (6) semester hours with the same prefix in one area of distribution, three (3) semester hours in each of the other two areas of distribution.

D.     Health & Physical Education……………(3 SH)
     1.	Health Lecture			(2 SH)
____________________          2     ____  ____
	THIS IS NOT AN OFFICIAL TRANSCRIPT OF RECORD


     2.	Physical Ed.  Activity		(1 SH)
	____________________          1     ____  ____ 



II.  Specialization 	(52/53 SH)
				                           SH  Grade Date
A.  Required Physics Courses        (22 SH)
      PHYS 150	Phys Orien	3					
	 PHYS 320 Univ. Phys. 1	4				         
	 PHYS 321  Univ. Phys. 2	4				      
	 PHYS 322 Phys Meas Lab 1	1				 
	 PHYS 323 Phys Meas Lab 2	1				 
	 PHYS 325 Intro Mod Phys	3				    
	 ENGR 303 Eng. Statics	3					        
	 ENGR 304 ENG. Dynamics	3				  

	Theoretical Track   	(23/24  SH)
	PHYS	312	Electronics	4				           
			Or
	PHYS	313	Dig. Elect	3							             
	PHYS	305	Class	Phys Lab	2							
			Or  
	PHYS	405	Mod	Phys	Lab	2							      
	PHYS	430	E & M 1	3							             
	PHYS	441	Thermal Physics	 3							       
	 PHYS	453	Quant. Physics	3								 
	 PHYS	449	Math Meth Phys	3							   
	Advanced Physics Electives**  6
	 
B.	Related Courses Required	(7  SH)
	
	MATH 211 Calculus 1 	* 				
	MATH 212 Calculus 2     	*  				
	MATH 213 Calculus 3       	*   				
	MATH 317 Int. Diff. Eq. 	3  				
	CHEM 240 Prin. Chem. I    	*  				    
	CHEM 241 Prin. Chem. II    	4  				
	CSCI 130 Prin. Prog.          	* 				
*  Credits for these courses are included on the 
left side of the page and thus not included here

	 
III.	 Electives   (to bring total SH to 120)
		                                                   	      	     
		                                                          	     	
		                                                   	      	     
		                                                          	     	
 
**Choose From:  PHYS 490-493, 496, 497, 410, 420, 421, 431
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TYPICAL SCHEDULING FOR BACHELOR OF ARTS IN
PHYSICS/THEORETICAL TRACK STUDENTS

					FIRST YEAR
FALL						SPRING													                                                                                                                 

PHYS150  Phys. Orien.		3		PHYS320  Univ. Phys. I		4
MATH107  Pre-Calculus		4		MATH211  Calculus I		4		
ENGL101  Coll. Wrtg. Skill	3		ENGL102  Writ/Research	3	
Gen. Ed. Electives (2)		6		PHYS322  Phys. Meas. Lab	1
						Gen. Ed. Elective		3		
							
				16 Cr.						15 Cr.

					SECOND YEAR	
FALL						SPRING					

PHYS321 Univ. Phys. II		4		PHYS325  Modern Physics	3
MATH212 Calculus II		4		MATH213 Calculus III		4
CSCI 130 Princ. Prog I		3		ENGR 304 Eng. Dynamics	3
ENGR 303 Eng. Statics		3		Gen. Ed. Electives (2)		6
PHYS 323 Phys. Meas. Lab	1		
 
				15 Cr.						16 Cr.

					THIRD YEAR	
FALL						SPRING					                                                                             

MATH317 Diff. Equa.		3 		PHYS449 Math. Methods of Phys.	3
CHEM240 Princ. Chem. I	4		PHYS312 or 313  Electronics 		4 or 3
Advanced Physics Course (2)	6		CHEM241 Princ. Chem. II		4		
Gen. Ed. Electives 		3		Gen. Ed. Elective			3	
 
						
                                                   16 Cr.					               13 or 14 Cr.

FOURTH YEAR
FALL 						SPRING					                                                                    
 		
Advanced Physics Courses (2)	5		Advanced Physics Courses (2)	6		
Gen. Ed. Electives (2)		6		Gen. Ed. Electives (3)		8	
HPE Lecture & Activity		3		


				14 Cr.						14 Cr.

Total  120 Credits, minimum
[bookmark: _Toc290384544]
The Liberal Arts Physics Track

The liberal arts track is designed for those who wish to build the foundation necessary to enter fields such as law, medicine, technical sales and high school teaching.   This track is sometimes used to prepare for a career in physics.

Because the liberal arts track is less structured than the theoretical track, it allows the student more latitude to pursue other interests.  For example, a student interested in a career in medicine would find sufficient room in the curriculum to take the necessary biology and chemistry courses that are normally part of a pre-medicine curriculum.

It is also possible to use the liberal arts track in physics as the foundation for graduate study in physics.  However, this will require that the student take more than the minimum required courses in the track.

Students embarking on the liberal arts track should pay special attention to starting the physics sequence PHYS150, PHYS320, PHYS321, PHYS325; and the math sequence MATH211, MATH212, MATH213 promptly since these sequences form the basis for all further study.

EDINBORO UNIVERSITY OF PENNSYLVANIA
CURRICULUM REQUIREMENTS
BA-Physics
[bookmark: _Toc290384545]Liberal Arts Track Record Form



I. General Education    ____              _             (51 SH)
			
			            	       SH    Grade    Date
A.    Skills………………………………………(13 SH)
     ENGL 101  College Writing Skills 	3	____  ____       
     ENGL 102  Writ/Research Skills   		3 	____  ____
     MATH 213 Calc III	4	____  ____
     CSCI 104, higher CSCI, or discipline-
specific computer-based course	
      __________________________	3     	____  ____

B. Core……………………….……………….(21 SH)
     1.	Artistic Expression                           (3 SH)
	____________________         ___  ____  ____
     2.	World Civilizations	   	(3 SH)
	____________________         ___  ____  ____
     3.	American Civilizations		(3 SH)
	____________________         ___  ____  ____
     4.	Human Behavior			(3 SH)
	____________________         ___  ____  ____
     5.	Cultural Diversity &
	     Social Pluralism		(3 SH)
	____________________         ___  ____  ____
     6.	Ethics				(3 SH)
	____________________         ___  ____  ____
     7.	Natural Science			(3 SH)
	____________________         ___  ____  ____

C.     Distribution………………………… (14 SH)
     1.	Humanities & Fine Arts		(3 SH)
	____________________         ___  ____  ____
	____________________         ___  ____  ____
     2.	Social & Behavioral Sciences	(3 SH)
	____________________         ___  ____  ____
	
____________________         ___  ____  ____
     3.	Natural Sciences and Mathematics	( 8 SH)
                  MATH 211 Calc I	        4	  _____  _____
MATH 212 Calc II	        4	  _____  _____

Six (6) semester hours with the same prefix in one area of distribution, three (3) semester hours in each of the other two areas of distribution.

D.     Health & Physical Education……………(3 SH)
     1.	Health Lecture			(2 SH)
____________________          2     ____  ____
     2.	Physical Ed.  Activity		(1 SH)
	THIS IS NOT AN OFFICIAL TRANSCRIPT OF RECORD


	____________________          1     ____  ____ 

II.  Specialization 	(40 SH)
				                            SH  Grade Date
A.  Required Physics Courses        (22 SH)
	PHYS	150	Phys Orien	3				 
      PHYS	320	Univ. Phys. 1	4				                                   
	PHYS	321	Univ. Phys. 2	4				                                          
	PHYS 322 Phys Meas Lab 1	1				                                   
	PHYS 323 Phys Meas Lab 2	1				                                
	PHYS 325 Intro Mod Phys	3				                                    
	PHYS 305/404/405 Adv. Lab# 	2				                                       
	PHYS 312 Electronics	4				                                         

# one course from these

	Liberal Arts Track   		( 9  SH)
	
	PHYS	420	Mechanics I	3				                 
	PHYS	430	E & M 1	3				                 
	PHYS	441	Thermal Physics	3					PHYS	453	Quantum Physics	3				 
	PHYS	449	Math Meth Phys	3				   
     (Three out above five)   
	  
B.	Related Courses Required		(3  SH)	
	MATH	211	Calculus 1	*				            
	MATH	212	Calculus 2	*				
	MATH	213	Calculus 3	*				
	MATH	317	Int. Diff. Eq.	3				         
*  Credits for these courses are included on the 
left side of the page and thus not included here

    
     Science and Math Electives 	 (6 SH)    
																			
  ~If taken in physics, must be Phys 111 or higher; if taken
  in math, must be MATH260 or higher

III. Free Electives (29SH)
									
									
									
									
									
									


 
	 
 

TYPICAL SCHEDULING FOR BACHELOR OF ARTS IN
PHYSICS/LIBERAL ARTS TRACK STUDENTS
					
FIRST YEAR
FALL						SPRING 						
PHYS150  Phys. Orien.		3		PHYS320  Univ. Phys. I		4
MATH107  Pre-Calculus		4		PHYS322  Phys. Meas. Lab	1
ENGL101  Coll. Wrtg. Skill	3		MATH112  Calculus I		4		
Gen. Ed. Electives (2)		6		ENGL102  Writ/Research		3	
						Gen. Ed. Elective			3		
							
				16 Cr.						15 Cr.

				SECOND YEAR	
FALL 							SPRING					
PHYS321 Univ. Phys. II		4		PHYS 325  Modern Physics		3
PHYS323 Phys. Meas. Lab	1		MATH213 Calculus III			4
MATH212 Calculus II		4		Science & Math Elective 			3
Gen. Ed. Elective			6		Gen. Ed. Elective				6
						 

				15 Cr.							16 Cr.


				THIRD YEAR	
FALL 							SPRING					
MATH317 Diff. Equa.			3 		PHYS449 Math. Methods of Phys.		3
PHYS 305/404/405 Advanced Lab		2		Science or Math Elective			3
Gen. Ed. Elective				9		PHYS 312 Electronics			4
							Electives				4

					14 Cr.							14 Cr.

                                              FOURTH YEAR
FALL 	 						SPRING					 

Advanced Physics Course			3		Advanced Physics Course			3
Electives				9	     	Electives				12
HPE Lecture & Activity			3		 
 
					15 Cr.							15 Cr.
Total  120 Credits, minimum
[bookmark: _Toc290384546]
The 3/2 Engineering Track

Edinboro University and the Colleges of Engineering and of Earth and Mineral Sciences of The Pennsylvania State University, the Behrend College of Pennsylvania State University, Case Western Reserve University, and the School of Engineering of the University of Pittsburgh have established cooperative educational programs in liberal arts and engineering.  An enrolled student at Edinboro University will spend three years, or the equivalent, studying liberal arts subjects along with basic mathematics, physics, chemistry, and introductory engineering courses.  After satisfactory completion of the Edinboro phase of the program and recommendation by the Engineering Studies Committee of Edinboro University, they will spend two years or the equivalent at one of the cooperative universities, where they will complete the engineering course requirements as specified by that institution.  Successful completion of this program will lead to an appropriate baccalaureate degree from each institution.  Since normal progression through the cooperative program will consist of 3 years of study at Edinboro University and 2 years of study at the cooperating university, the program is called a 3/2 Program in Engineering.  Case Western Reserve University refers to their cooperating program as the Binary Program, and also allows transfer into curricula other than engineering.

The 3/2 Cooperative Engineering Program was created to fulfill the following objectives:

To provide, cooperatively, a combination of a liberal arts education of mathematics, science, humanities, and social sciences followed by a professional orientation in engineering that provides the student with a unique preparation for a career.

To allow a student whose choice of engineering as a career is not yet definite to measure his/her aptitudes and interests in fundamental courses in both the arts and sciences.

  	To provide the student with a planned sequence of liberal arts courses that, if completed successfully, would gain them acceptance at an engineering school at times when applications to such schools might exceed their capacity.

  	To allow qualified students to receive both a liberal and technical education at a relatively low cost, and, in doing so, provide the Commonwealth and the Nation with ample number of well-educated engineers.


Counseling, admission, and transfer of students in this 3/2 cooperative program are implemented through the following procedures and policies:

  	Application for admission to the program will be made to Edinboro University.  The candidate will be subject to the admission requirements of Edinboro University.

  	A student will indicate his/her desire to follow the 3/2 program either at the time of admission to Edinboro or early enough in his/her program to permit completion of all required prerequisite courses.  Results from aptitude and achievement tests, records of scholastic achievement, and other pertinent information will be exchanged between institutions to aid both in guiding and counseling students and prospective students.

	At the end of the second semester of the second year at Edinboro, a student applies to the 3/2 Program Director at Edinboro for recommendation for transfer by the Engineering Studies Committee of Edinboro University.  Based on this request for recommendation, the 3/2 Program Director will initiate the procedure for recommendation by the Engineering Studies Committee.  For those students considering the University of Pittsburgh, a letter in their behalf will be sent to the Director of Freshman Program and Career Development, School of Engineering, University of Pittsburgh, requesting that a place be conditionally reserved for them.  Recommendation by the Director of the 3/2 Engineering Program at Edinboro University will be made on the basis of satisfactory progress through the Edinboro phase of the program and the student’s anticipated quality point average as compared to that required for admission to the cooperative engineering institutions.  Case Western Reserve University and the Pennsylvania State University (Main Campus) require 3.0 quality point averages for transfer, although the latter will consider slightly lower averages if space permits.  The Behrend College requires a quality point average of 2.7. The University of Pittsburgh requires a minimum quality point average of 2.5 to be considered for transfer.*

	In September of the student’s third (final) year at Edinboro University, the student should obtain an admissions application from the on-line internet site of the cooperating university of his/her choice. 

	* The required QPA’s are computed by the accepting institution and may be different than the QPA’s computed by Edinboro University.  Please consult your advisor. 

	The application to the cooperating university, including all supporting materials required by that university, should be submitted as soon as possible, and no later than November 30.

  	A student who meets the requirements for one of the following engineering curricula (see next page), and is recommended and accepted for transfer, will be eligible to enter the cooperating engineering school with the equivalent of junior standing.  However, some engineering departments may require Spring or Summer attendance prior to the first Fall term at the cooperating university.

Pennsylvania State University*

	Aerospace Engineering 
	Agriculture Engineering
	Ceramic Science & Engineering
	Chemical Engineering
	Civil Engineering
	Computer Engineering
	Electrical Engineering (also at the Behrend College)
	Engineering Science+
	Industrial Engineering
	Mechanical Engineering (also at the Behrend College)
	Metallurgy
Metals Science and Engineering
	Mining Engineering
	Nuclear Engineering
	Petroleum and Natural Gas Engineering

Case Western Reserve University

Applied Physics				
Astronomy					
      Biomedical Engineering	
      Ceramics and Material Sciences	
      Chemical Engineering	
      Civil Engineering
      Computer Engineering
	Electrical Engineering
      Fluid/Thermal Sciences
      Industrial Engineering
      Mechanical and Aerospace
      Metals Science and Engineering
      Polymer Science and Engineering
      Systems/Control Engineering
	
University of Pittsburgh

Chemical Engineering
Civil Engineering
Computer Engineering
      Electrical Engineering
      Industrial Engineering
      Materials Science and Engineering
      Mechanical Engineering


+ Enrollment in the Engineering Science program is limited to those students who are specially chosen by the Pennsylvania State University faculty on the basis of evidence that they will profit from the advanced courses in this program.
	
       * Some Engineering fields are currently not available at Penn State University.  Please consult your       advisor.








General Education (43 sem. hrs.)

The student must satisfy 43 hours of General Education in the 3/2 track.  Within these 43 hours, the student should select courses that meet the requirements of the cooperating universities.  The universities will accept transfer credits in the areas of Arts, Humanities, Social and Behavioral Sciences, and those courses which are non-professional to the engineer and are not considered basic skill courses.  The courses selected to meet the requirements of the cooperating university should display depth as well as breadth, and should meet the following minimum requirements:
	
A minimum of 18 semester hours, 6 in the Arts, 6 in the Humanities, and 6 in the Social and Behavioral Sciences, a minimum of two 6-credit sequences.  A sequence is defined as a set of sequential courses in one discipline in which the first course is introductory and succeeding courses are more advanced.  A 9-credit sequence in one discipline may replace the two 6 credit sequences.

 

Required Courses (78 sem. hrs.)

MATH211	Analytic Geometry & Calculus 1  (4)
MATH212	Analytic Geometry & Calculus 2  (4)
MATH213	Analytic Geometry & Calculus 3  (4)
MATH275	Linear Algebra I  (3)
MATH317	Differential Equations  (3)
CSCI 130	Principles of Programming  (3)*
PHYS312	Technical Electronics II
                OR
PHYS313 	Digital Electronics
PHYS150	Physics Orientation  (3)
PHYS320	University Physics I (4)
PHYS321	University Physics II (4)
PHYS325	Introduction to Modern Physics (3)
PHYS322	Physical Measurements Lab 1  (1)
PHYS323	Physical Measurements Lab 2  (1)
PHYS449	Mathematical  Methods in Physics (3)
CHEM240	Principles of Chemistry 1  (4)
CHEM241	Principles of Chemistry 2  (4)
ENGR201	Engineering Graphics and Design  (3)
ENGR303	Engineering Statics  (3)
ENGR304	Engineering Dynamics  (3)
ENGL101	College Writing Skills   (3)
ENGL102	Specialized College Writing & Research  (3)
COMM107	Public Speaking  (3)
ECON200/220	Macroeconomics OR Microeconomics  (3)
PHYS---	Advanced Physics Electives (5)

* Other computer science courses dealing with languages suitable for engineering work may be substituted.  Consult your advisor.

	
  Within each cooperating university, the degree requirements vary from one engineering field to another.  In any particular field of engineering, the program requirements will vary from one university to another.  Because of this, for some of the program options within the 3/2 Program, there are additional requirements beyond those listed above under “Required Courses”.  The student should work closely with his/her advisor and the 3/2 Program Director to identify the student’s intended cooperating university and engineering specialty so that any additional course requirements can be scheduled as needed.


EDINBORO UNIVERSITY OF PENNSYLVANIA
CURRICULUM REQUIREMENTS
BA-Physics
[bookmark: _Toc290384547]Engineering Track Record Form



I. General Education    _____             (43 SH)
			
			            	       SH    Grade    Date
A.    Skills………………………………………(13 SH)
     ENGL 101  College Writing Skills 	3	____  ____       
     ENGL 102  Writ/Research Skills    	3 	____  ____
     MATH 213 Calc III    	4	____  ____
     CSCI 130 Prin of Prog		       3     	____  ____

B.    Core(take 4 out of 7)………………….(13 SH)
     1.	Artistic Expression                           (3 SH)
	____________________         ___  ____  ____
     2.	World Civilizations	   	(3 SH)
	____________________         ___  ____  ____
     3.	American Civilizations		(3 SH)
	____________________         ___  ____  ____
     4.	Human Behavior			(3 SH)
	____________________         ___  ____  ____
     5.	Cultural Diversity &
	     Social Pluralism		(3 SH)
	____________________         ___  ____  ____
     6.	Ethics				(3 SH)
	____________________         ___  ____  ____
     7.	Natural Science			(4 SH)
	Chem 240 Prin Chem I               4  _____  _____

C.     Distribution………………………………(14 SH)
     1.	Humanities & Fine Arts		( 3 SH)
	____________________         ___  ____  ____
	
____________________         ___  ____  ____
     2.	Social & Behavioral Sciences	( 3 SH)
	Econ 200 or 220	                        3  ____  ____
	 ____________________         ___  ____  ____
     3.	Natural Sciences and Mathematics	( 8 SH)
	MATH 112  Calc I          	          4  _____  _____
	MATH 212  Calc II          	          4  _____  _____

Six (6) semester hours with the same prefix in one area of distribution, three (3) semester hours in each of the other two areas of distribution.

D.     Health & Physical Education……………(3 SH)
     1.	Health Lecture			(2 SH)
____________________          2     ____  ____
     2.	Physical Ed.  Activity		(1 SH)
	____________________          1     ____  ____ 
	THIS IS NOT AN OFFICIAL TRANSCRIPT OF RECORD






II.  Specialization 	(49/50 SH)
				                            SH Grade Date
A.  Required Physics Courses        (22 SH)
      PHYS	150	Phys Orien	3					
	PHYS	320	Univ. Phys. 1	4				                   
	PHYS 321	Univ. Phys. 2	4				                                         
	PHYS 325	Intro Mod. Phys	3				 
	PHYS 322	Phys Meas Lab 1	1				                                   
	PHYS 323	Phys Meas Lab 2	1				                                  
	ENGR 320	Eng. Statics	3				                                       
	ENGR 321	Eng. Dynamics	3				                                         

	Cooperative Engineering Track	(14 or 15)
	PHYS	312	Electronics	4				
		or
	PHYS	313	Digital Elect.	3				
	PHYS	449	Math Meth Phys	3				
     	Advanced Physics Electives       5
	    (300 level or higher)
	ENGR	201	Eng Graphics	3				 
	Completion of Engineering Degree
	  
B.	Related Courses Required	(13  SH)	
	MATH	211	Calculus 1	*				
	MATH	212	Calculus 2	*				
	MATH	213	Calculus 3	*				
	MATH	275	Linear Alg. I	3				
	MATH	317	Int. Diff. Eq.	3				
	COMM107	Fund of Speech	3				
	CHEM	240	Princ. Chem. 1	*				
	CHEM	241Princ. Chem. II	4				
	CSCI	130	Prin of Prog.	*				
	ECON	200	Prin Econ/Mac	*				
		Or
	ECON	220	Prin Econ/Mic	*				
*  Credits for these courses are included on the 
left side of the page and thus not included here
	 
III.  Electives (to bring total SH to 96)	
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TYPICAL SCHEDULING FOR BACHELOR OF ARTS IN PHYSICS/COOPERATIVE ENGINEERING TRACK STUDENTS
					
					FIRST YEAR

FALL						SPRING				
                                                                                                       
PHYS150  Phys. Orien.         3		PHYS320  Univ. Phys. I	            4
MATH107  Pre-Calculus	4		MATH211  Calculus I			4
COMM107 Public Speaking	3		PHYS322  Phys. Meas. Lab		1
ENGL101  Coll. Wrtg. Skill	3		ENGL102  Writ/Research		3	
ENGR 201 Eng Gr Ds	3			Gen. Ed. Elective			3	
								
							
				16 Cr.							15 Cr.

					SECOND YEAR	

FALL							SPRING		 		                                                                                              


PHYS321 Univ. Phys. II	4		PHYS325  Modern Physics		3
MATH212 Calculus II		4		MATH213 Calculus III			4
ENG Statics			3		ENGR 304 Eng. Dynamics		3
PHYS323 Phys. Meas. Lab	1		Gen Ed. Elective			3	
Gen. Ed. Elective		3		PHYS 312 or 313 Electronics		3 or 4				


					15 Cr.					16 or 17 Cr.

					THIRD YEAR	

 FALL						SPRING		 				                                                                                                 

CHEM 240			4		CHEM 241				4
MATH317 Diff. Equa.		3 		PHYS449 Math. Methods of Phys.	3
MATH 275 Linear Alg.I	3		Advanced Physics Course		3
ECON220 Microecon		3		CSCI 130 Prin. Prog I			3
HPE Lecture			2		Gen. Ed. Elective			3
Advanced Phys. Course	2		HPE Activity				1		

				17 Cr.						         1 Cr.


							Total  96 Credits, minimum






[bookmark: _Toc290384548]The Manufacturing Engineering Technology Program

The Manufacturing Engineering Technology (MET) program is an Associate of Engineering Technology degree program that prepares the student for employment in a variety of manufacturing jobs.  A manufacturing engineering technician may be involved in design and selection of tooling and fixturing, selection of appropriate equipment, proving out new tooling, troubleshooting manufacturing problems, and as liaison between manufacturing and engineering.  Other manufacturing engineering technicians specialize in the processes and methods area of manufacturing and are involved with quality control, CNC programming, work standards, production costs, scheduling, and manufacturing methods.

The MET program at Edinboro University is designed for students who have no prior experience in the manufacturing field.  However, students who have experience are encouraged to seek life experience credit or credit by examination for their previous manufacturing experience.

Since there are a variety of career options within the MET program, students are encouraged to work closely with their advisor in order to select the courses that are most appropriate to their interests.




EDINBORO UNIVERSITY OF PENNSYLVANIA
CURRICULUM REQUIREMENTS
Associate of Engineering Technology Degree
Major:  Manufacturing Engineering Technology

Student: _______________________________ ID # @_________________________ Term: _______________


I.	General Education			(15 SH)			
					   SH Grade Date
A.	Skills					(3 SH)
	ENGL101	Writing Skills		3					      	
B.	Core					(16 SH)
     (One course to be selected from four of  
      the following six categories)

	1.	Artistic Expression		(3 SH)
		                 	  	   						
	2.	World Civilizations		(3 SH)
		                 	  	   					

	3.	American Civilizations		(3 SH)
		                 	  	   				

     4.	Human Behavior		(3 SH)
											

	5.	Cult Div/Soc.Pluralism		(3 SH)
											
	
	6.	Ethics			(3 SH)
											

	7.	Science & Technology		(3 SH)
		PHYS 201 Physics I		3					

    

THIS IS NOT AN OFFICIAL TRANSCRIPT OF RECORD                            

 

II.  Specialization In MET	   (49  SH)
				                           SH  Grade Date
A.  Required Course  (40 SH)
      MFGT	101	Manu Proc I	3	    ____		
      MFGT	102	Manu Proc II	2  				
      MFGT	105 Eng. Mater.	3  				
	 ENGR 201 Eng Grapic/Des 	3					
      MFGT 302 Comp Aid Draft	3  					
      MFGT	225	Statics/Str Mat	3       			
      A tool design course selected from the following: 
        MFGT210, MFGT260, MFGT265 or MFGT310

        ____________________     3      ___     ___
      
       MATH 204 College Alg.       3    ___      ___
	  MATH 106 Trigonometry     3    ___      ___

	   MATH 260 Statistics           3    ___      ___
	   OR
	   An approved programming course
	   ____________________    3      ___    ____

	  PHYS 201 Physics 1           4      ___     ___

 	  PHY202 Physics II           4       ___     ___
	  A course in English/Communications approved by an 
	   Advisor.
	   ___________________   3       ___      ___

B. MET Electives  (9 SH)
	(To be selected from the following courses: MFGT115, 
	MFGT410, MFGT309, MFGT215, MFGT260, 
	MFGT365, MFGT302, MFGT375, MFGT310, 
	MFGT320, MFGT370, PHYS311, PHYS312, 
	PHYS312)
			SH     Grade	Date	
								
								
								
								
								
								
								
								
								

      TOTAL 					 64 SH


TYPICAL SCHEDULE FOR MET STUDENTS
					
					FIRST YEAR

FALL							SPRING 					
MFGT100 Mfg. Proc. 			4		ENGR 201 Eng Grapic/Dsgn		3 MFGT 302 Comp Aid Draft		3 		MATH107 Precalculus		4
MFGT105  Eng. Mat'ls.		3		Gen. Ed. Electives			6
ENGL101  Coll. Wrtg. Skill		3		MET Elective				3	 
MATH105 College Algebra		3	  	
	 						
					16 Cr.						       16 Cr.

					SECOND YEAR	

FALL 							SPRING					
PHYS201 Physics I			4		PHYS202  Physics II			4
MATH260  Statistics					Gen. Ed Electives			6
	OR						MFGT225  Statics & Strength		3
Appr'd Prog. Course			3		MFGT	Tool Design			3	
MET Electives				6								
Gen. Ed. Elective			3																										16 Cr.							16 Cr.


					

							Total  64 Credits, minimum



[bookmark: _Toc290384549]Minor in Astronomy
 Prerequisites: 

 For both the PHYS203, PHYS204 and the PHYS 371, PHYS372 
 sequences, the MATH112 Calculus I and MATH 212 Calculus II 
 are required.

Curriculum: 

A. Basic Physics Sequence                         	8 sem. hrs.

 PHYS 201 Physics I                              	   	4 sem. hrs.
 PHYS 202 Physics II or                              	4 sem. hrs.
 PHYS 320 University Physics I                  	4 sem. hrs. 
 PHYS 321 University Physics II                  	4 sem. hrs.

B. Basic Astronomy Sequence                  	6 or 9 sem. hrs. 

 PHYS 271 Frontiers in Astronomy                  	3 sem. hrs.  
 PHYS 371 The Solar System                          	3 sem. hrs. 
 PHYS 471 Relativity, Black Holes                   	3 sem. hrs.
		and Cosmology or 
 PHYS 371 Principles of Astronomy I               	3 sem. hrs. 
 PHYS 372 Principles of Astronomy II              	3 sem. hrs. 

C. Solar Phenomena                                        	3 sem. hrs. 

 PHYS 472 The Sun                                         	3 sem. hrs. 

                                    TOTAL 15 or 20 sem. hrs. 



[bookmark: _Toc290384550]Minor in Introductory Applied Physics

Prerequisites: None



Curriculum:



A. Required Courses                          	11 sem. hrs.

  

  PHYS 201 Physics I                          	4 sem. hrs.

  PHYS 202 Physics II                         	4 sem. hrs.

  PHYS 312 Tech Electronics II           	4 sem. hrs.



B. Electives                                  		6 sem. hrs. 

 

 Any two of the following courses may be selected to bring the minimum total number of hours in Physics 

to 17. 

    

    PHYS 301 The Nature of Sound                    	3 sem. hrs. 

    PHYS 302 The Nature of Light and Color      	3 sem. hrs. 

    PHYS 303 The Nature of Nuclear Energy      	3 sem. hrs.  

                                 TOTAL        17 sem. hrs.

                                 




[bookmark: _Toc290384551]Minor in Physics

Prerequisites:



 MATH 112 Analytic Geometry and Calculus I    	4 sem. hrs.

 MATH 212 Analytic Geometry and Calculus II   	4 sem. hrs.

 PHYS 150 Physics Orientation                           	3 sem. hrs. 



Curriculum: 

 Required Courses                  

  PHYS 320 University Physics I                        4 sem. hrs.

  PHYS 321 University Physics II                       4 sem. hrs.

  PHYS 325 Introduction to Modern Physics      3 sem. hrs.

  PHYS 322 Physical Measurements Lab I        1 sem. hrs.

  PHYS 323 Physical Measurements Lab II       1 sem. hrs.

  

                                  TOTAL      13 sem. hrs.



[bookmark: _Toc290384552]Physics, Engineering, MET and General Career Links
 
[image: links3]
If you know of any other useful links, please let us know.  You may contact the department secretary, Penny Tingley at (814)732-2592 or email ptingley@edinboro.edu.
Engineering Careers:
 http://www.phds.org/
http://www.engineeringjobs.com/
http://www.engcen.com/
http://engineering.careerbuilder.com/Default.aspx?
 http://engineering.aerotek.com/Default.aspx
 http://www.gojobs.com/engineering-jobs.html
 http://www.engineeringcrossing.com/
 http://www.greenengineeringjobs.com/
Physics Careers:
http://tiptop.iop.org/
http://careers.physicstoday.org/index.cfm? 
http://www.phys-astro.sonoma.edu/advisor/Jobs.html
https://jobs.llnl.gov/prod_index.html
http://careers.physicstoday.org/search/
http://www.dctech.com/physics/jobs.php
http://www.physnet.de/PhysNet/physjobs.html

http://www.aip.org/statistics/

http://www.physicstoday.org/jobs/ 
MET Careers:

http://manufacturing-engineering-jobs.dice.com/

http://www.thinkenergygroup.com/think.nsf/jobs1?openform&v=(dav)&cat=Manufacturing%20Engineer&count=20

http://jobs.manufacturing.operations.engineering.jobs.executiveregistry.com/manufacturing.durables/?C=5vXo4tWNYmZDrLmN

http://www.energyplacement.com/jobs/manufacturing_industrial_engineering_jobs

http://www.engcen.com/industrial.asp

http://www.truecareers.com/statejobs/pennsylvania.aspx

http://hotjobs.yahoo.com/jobs-Manufacturing_Operations

http://www.jobsinplastics.com/jobs.php

http://www.jobsinpa.com/jobs_category/PA_Pennsylvania_Statewide_Manufacturing.html
 
General Resources:
http://www.job.com/my.job/sup/jsOn=1
 http://www.phds.org/
http://chronicle.com/jobs/
http://www.jobs.net/
 http://www.degreedjobs.com/
 http://www.aftercollege.com/  
http://www.engineergirl.org/

http://www.engineersalary.com/ 

http://www.asee.org/ 

http://www.physicstoday.org/jobs/ 

http://www.physicscentral.org/ 

http://www.manufacturingiscool.com/ 
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