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Inertia: Newton's First Law of Motion
Newton's Second Law

Newton's Third Law

The Fundamental Theorem of Calculus

“Thus 20 is double to 10 & 0.1 is double
to 02, for multiply the 2 first & divide the
2ds by 0, & there results 2/1:1/1 &1/1:1/27

The Limit Definition of a Derivative
Finite Difference Equations

Newton's Method, also called the Newton-
Raphson Method.

Sine and Cosine Taylor Series FExpansion

Same as #0

. Newton's Binomial

A vector's statement of Newton's Third
Law

These equations demonstrate the principal
of inexrtia.

The Universal Law of Gravitation

The Gravitational Constant

Eepler's Third Law --The Law of
Periods

Kepler's Second Law--The Law of Areas
Escape Speed

Terminal Speed subject toa Drag Force
Hoolee's Law

Coulomb’s Law

Bernoulli's Equation

Buoyant Force

Tension and Compression

The Color Wheel

Newton's Rings

Wave Interference Condition

Heat Transfer by Conduction

Heat Transfer by Radiation

Speed of Sound in a Medium

Adr pressure in a sound wave



Website:  http://www.wcupa.edu/_academics/sch_cgs.ph

Department contact information: Department of Ptgy/si
127 Boucher Hall
West Chester University
West Chester, PA 19383

Office Manager: Cynthia Pistritto
Phone: 610.436.2497
Fax: 610.436.3013
My Academic Advisor:

Office Phone Number:

Please remember to see your Academic Advisor atleace each semester
to review your schedule for the following semesta&nd to have your
scheduling flag removed so that you are permittenl schedule your
classes. Keep your advisor apprised if the senmastgoing well or if you
are encountering difficulties.

Other sources of Academic Policy, Rules and Regust Degree
Requirements, etc.:

Ram’s Eye View
Undergraduate Catalog

These documents can be accessed on-line.



Aptowicz, Dr. Kevin B. Boucher 128

Assistant Professor 610.436.3010

B.S. Electrical Engineering, Columbia University kaptowicz@wcupa.edu
M.S. Electrical Engineering, University of Colorado

Ph.D. Applied Physics, Yale University

Areas of scholarly interestAerosol particle characterization via elastic light
scattering; Physics of soft matter, investigating phasesitions with colloidal
particles, jamming transitions

Nicastro, Dr. Anthony J. Boucher 135
Professor and Chairman of the Department 610.436.2540
B.S. Physics, University of Delaware anicastro@wcupa.edu

B.S. Mathematics, University of Delaware
M.S. Astrophysics, University of Delaware
Ph. D. Physics, University of Delaware

Areas of scholarly interesPhysics of liquid crystals investigating order-disorder
phase transitions; Theoretical and experimental biophysics, lomgstavival of
genetic material, biomechanics, astrobiology

Pascuzzo, Dr. Gary J. Boucher 129

Instructor 610.436.2237

B.S. Physics, State University of New York, Stony Brook gpascuzzo@wcupa.edu
Ph.D. Biophysics, Colorado State University

Areas of scholarly interesBiophysics, muscular and neural physiology

Passwaters, Dr. William R. Boucher 120
Instructor 610.436.3563
B.S. Chemistry, Shepherd College wpasswaters@wcupa.edu

Ph. D. Physical Chemistry, University of West Virginia

Areas of scholarly interestPolymer science, process control

Sealfon, Dr. Carolyn D. Boucher 132
Assistant Professor 610.436.2897
B.A. Physics, Cornell University csealfon@wcupa.edu

Ph.D. Physics and Astronomy, University of Pennsylvania

Areas of scholarly interesfTheoretical cosmology, large-scale structure of the
universe, dark matter distribution

Sudol, Dr. Jeffrey J. Boucher 129
Assistant Professor 610.436.2572
B.S. Physics, Macalester College jsudol@wcupa.edu

Ph.D. Physics, University of Wyoming



Areas of scholarly interest:Solar Physics, investigating magnetic field changes
during solar flares, dynamics of the early evolution of planetary systems

Thornton, Dr. Robert J. Boucher 120
Assistant Professor 610.436.3563
B.S. Physics, Lehigh University rthornton@wecupa.edu

B.S. Mechanical Engineering, Lehigh University
Ph.D. Astronomy, University of Hawaii

Areas of scholarly interestmage analysis, design and engineering of cryogenic
microwave detectors

Waite, Dr. Matthew M. Boucher 133
Associate Professor 610.436.2573
B.S. Physics, Gettysburg College mwaite@wcupa.edu

Ph.D. Physics, University of Delaware

Areas of scholarly interestSurface science and materials science, investigating
thin film growth and characterization, spintronics applications, produdifon
nanoparticles

Research Opportunities for students

Members of the Faculty of Physics hold the doctoral degree astlare actively
engaged in research; their areas of research are indicated. aldwar works are
nationally and internationally recognized with publications in py&sis journals.
Undergraduates interested in participating in research agsiatie encouraged to speak
with faculty members directly, asking whether their currprjects can involve a
student. If circumstances permit, undergraduate research aamlbdaken for course
credit as PHY 490 Introduction to Research. This course may be talltiple times
and can provide from 1 to 9 credits. Permissions of the facultyberemnd the
Department Chair are required. Generally, a minimum cumul&@i®A& of 2.75 is
required to undertake research with a faculty member.

The Department offers a program leading to a CertificaRaufiation Analysis in
association with the Ancient Biomaterials Institute. Intecestiidents should contact
Dr. Nicastro for additional information.



Undergraduate Degree Programs in Physics

The Department of Physics offers three undergraduate degree programs:

1. The B.S. in PHYSICS is designed as preparation for graduadelsc
or careers in government or industry. The curriculum include®agstr
foundation in physics, mathematics and the humanities. Courses in the
curriculum also develop communication skills and include a strong
element of laboratory work that develops technical and analytical
skills. A wide choice of electives in the program provides the
flexibility to develop a minor in a related area of interest.

2. The B.S. in EDUCATION in PHYSICS provides a solid background
in physics, mathematics, and related sciences for a teachiegrat
the secondary level and leads to certification to teach physitizei
public schools of Pennsylvania.

3. The B.S. in PHYSICS/B.S. in ENGINGEERING is a cooperative,
dual-degree, five-year engineering program with The Pennsylvania
State University at the University Park and Harrisburg camposes
with Philadelphia University. In these programs, a student spends three
years at West Chester University and two at either of ourasdtl
universities and earns two degrees, a B.S. in Physics from West
Chester University and a B.S. in the engineering field taketheat
affiliated university.

For admission to the Physics program, most students should have conipletitition
to the general University requirements, one year each of higholschemistry and
physics, and a minimum of three years of mathematics, includiggbra and
trigonometry, and be prepared to start calculus. Any student avdleficiency must
complete WRT 120 and MAT 161 with grades of C- or better to be auimitt the
program.



Scholarships/Awards

The Robert M. Brown Endowed Scholarship for Physics was establisi€®7 by Mr.
Robert M. Brown. Partial tuition scholarships are awarded annually oampetitive
basis to students in the physics program.

In addition, the Dr. Michael F. Martens Award, established byest Chester Lions
Club, is given annually to students who have shown outstanding achieviarférysics.

Awards are determined by the department’s faculty. Otherdswaclude the Benjamin
Faber Award in Physics and mathematics, and the Diane and Rae@gagré&nde
Scholarship for students in pre-engineering or communication studiesddition to

these, the Physics/Philosophy Prize is awarded to a student whmdde a notable
contribution on a topic related to the interface of science and thedlbgge awards are
granted annually at an induction ceremony for new members oiMbgt Chester
University Chapter of Sigma Pi Sigma, the national Physics honor society.

The Physics programs can also be found on the Intéret/phy.wcupa.edu.



BACHELOR OF SCIENCE - PHYSICS

120 semester hours

1. General education requirements, gages 36-4Df the Under-
graduate Catalog (48 semester hours)

2. Physics courses (40 semester hours)
PHY 170, 180, 240, 300, 310, 320, 330, 350, 370, 420, and 430; an
additional six credits in physics must be chosen from available elec-
tives at or above the 250 level

3. Mathematics courses (17 semester hours)
CSC 141*; MAT 161*, 162, 261, and 343
*Also fulfills general education requirement.

4. Chemistry courses (8 semester hours)
CHE 103* and 104CRL 103* and 104
*Also fulfills general education requirement.

5. Free electives (17 semester hours)

Students must maintain a GPA of 2.0 or greater in their physiosses. Transfer
students must take 15 or more physics credits at West Che#iter300 level and above
for graduation.

BACHELOR OF SCIENCE IN EDUCATION - PHYSICS

120 semester hours

1. General education requirements, pages 36—4Dbf the Under-
graduate Catalog (48 semester hours)

2. Physics concentration requirements (52 semester hours)
a. PhysicsPHY 170, 180, 240, 300, 310, 320, 330, and 410 or 430
b. MathematicsMAT 161*, 162, 261, anMAT 343 or PHY 370
c. SciencesCHE 103* and 104CRL 103* and 104SCB 350; and
an elective irastronomy*, biology*, andcomputer science*
*Also fulfills general education requirement.
3. Professional education requirements, (33-36 semester hours) see page 146
4. Electives (5 semester hours)
Students must maintain a GPA of 2.0 or greater in their physiasses. Transfer
students must take nine or more physics credits at West Clagdtee 250 level and
above for graduation.

COOPERATIVE PHYSICS/ENGINEERING PROGRAM




The Department of Physics, in cooperation witie Pennsylvania State Universityat
the University Park and Harrisburg campuses, offers degreeapmegin physics and
engineering requiring three years at West Chester Uitiygoiis two years at The
Pennsylvania State University. At the end of this period, the stu@eeives two
baccalaureate degrees: a B.S. in physics from West Clagstes B.S. in engineering
from Penn State.

Transfer students and students who have completed a bachelor's ategneg eligible
for this program with Penn State but may be eligible for thdlainprogram with
Philadelphia University. See below

Areas of study in engineering at The Pennsylvania State UitwatdJniversity Park are
the following:

Aerospace Engineering Computer Engineering Mechanical Engineering
Agricultural Engineering Electrical Engineering Metallurgy

Architectural

Engineering** Engineering Science Mining Engineering

Environmental

Ceramic Science . .
Engineering

Nuclear Engineering

Petroleum and Natural

Chemical Engineering Industrial Engineering Gas Engineering

Civil Engineering

** Architectural engineering majors must spend three years at the titiydark
campus of Penn State.

Areas of study in engineering at The Pennsylvania State UiwatsHarrisburg are the
following:

Electrical Engineering Environmental Engineering

A similar, dual degree cooperative Physics/Engineering progsaavailable through
West Chester University's affiliation with ti&chool of Engineering and Textiles of
Philadelphia University. This program is available to all freshmen as well as teansf
students. Contact the Department of Physics for further informatioeither of these
cooperative programs.



The dual-degree program with Philadelphia University permits studeoursue a B.S. in
Mechanical Engineering, a B.S. in Engineering with minor tracksMiechanical,

Industrial, Architectural, Environmental and Textile Engineering,% in Industrial and
Systems Engineering and a B.S. in Textile Engineering Technology.

Admission to The Pennsylvania State University or to Philadelpmaversity is
contingent on a recommendation from the Department of Physics astlitlemt having
maintained the overall average for the specific engineeringprm®ost areas of
engineering require a minimum of 3.0 GPA for admission at the jlevet. Some are
higher.

Requirements:

1. General education requirements, sgmges 36-41 of the
Undergraduate Catalog. (48 semester hours)

2. Physics
PHY 115, 116, 170, 180, 240, 260, 300, 310, 320, and 370; an
additional six credits in physics at or above the 300 level must be
chosen, depending on the engineering area selected

3. Mathematics
CSC 141*; MAT 161*, 162, 261, and 343
*Also fulfills general education requirement.

4. Chemistry
CHE 103* and 104CRL 103* and 104
*Also fulfills general education requirement.

In addition, students intending to enroll in chemical engineering haneCHE 231 and
232; in mining engineeringESL 201 andESS 101; and in petroleum and natural gas
engineeringESL 201 andESS101. Students intending to enroll in aerospace, electrical,
or nuclear engineering must taRelY 370 andPHY 420.

Minor in Physics (19 semester hours)

The program can be used as technical preparation to complemenhwetinker scientific
or nonscientific areas, e.g., business majors interested in cane¢eshnologically
oriented industries, majors interested in technical or scierddles, English majors
interested in technical writing, or social science majorgasted in the area of energy
and the environment.

Required:

PHY 170 and 180; also PHY 240. In addition, students must select eigit ot
physics courses at the 250 level or above, chosen under advisement with the
Department of Physics. Transfer students must take a minimsi ofedits at West
Chester at the 250 level or above. A 2.0 GPA or better must beamad in all
physics courses.



Pre-Medical Program for Physics Students

A student in any major may apply to the Pre-Medical Prograciuding Physics.
Students interested in pursuing admission to medical school orhathkh professional
schools should consider applying to the Program in addition to pursuingléygee in
Physics. The Pre-Medical Program prepares students for appdylreglth professional
school in medicine, in medical physics and for careers in &@sear medicine.
Supervised by a Pre-Medical Committee, the program consists aidandualized
selection of course work, personal counseling, academic support and optmoalear
medical research at a medical school or research instifttelents in the program are
expected to maintain the high standards of performance necésshealth professional
school admission. Pursuing jointly the B.S. in Physics and prepinirgdmission to
medical school will require more than the 120 credits of the B.S. Physics alone.

Students who are interested in careers in medical physialsareencouraged to avalil
themselves of the services offered by the Pre-Medical &mogrffice. Generally,
students complete a B.S. in Physics and then go on to graduate wonkaistexs-level
program in Medical Physics lasting two years. Sughagram meets the academic and
career interests of technically prepared college gradweltesseek to combine their
interests in graduate physics with growing career opportunitiéisei field of medicine.
The practice of modern medical physics requires highly educateld well-trained
problem solvers to aid in development, implementation and on-going mainéenainc
highly technical clinical equipment.

For additional information or to apply, contact the Pre-Medical Rmgoffice, Room
117 Schmucker South, 610.436.2978.



Department of Physics

ADVISING POLICIES, PROCEDURES ANDPRACTICES

The Department of Physics embraces the concept that effacademic advising
is a collaborative process between the student and the faculsoadvihe Department
believes that effective advising should assist students in achi¢iveig academic,
professional and personal goals. Faculty advisors strive to provdeate and timely
information that can serve as the basis for students making arecisegarding their
academic program of study. The effectiveness of acadaawising is contingent upon
individual students taking ownership and responsibility for their dotuzd and career
goals by assuming an active role in the classroom and apprisgmgseélves of the
policies and requirements for graduation. The Department is réisigofts providing a
supportive environment where students receive quality academic aghasidgwhen
circumstances warrant, be referred to other campus resobetesill provide students
assistance to help students succeed.

Academic advising in Physics programs

Academic advising is a critical component for the successfupletion of any of
the Physics degree programs. The academic advisor's role isstire that the
requirements for the major are clearly delineated on the stugentjsam of study and
apprised of potential logistical issues. The advising sheet fosttigent’'s program of
study is an important reference document in this connection. Therdiss serves as a
consultant for the student as the academic plan is prepared andeexeserves as a
source of information about University academic policies and proceduréserves as a
resource to discuss and investigate options available to the stadmtgraduation.
Though the academic advisor serves as a source of information and, adtimately it
is the student’s responsibility to ensure that all programmedjgirements for the degree
are met. With the student’s active involvement in the advising ggotke student is
empowered to make informed decisions about their program of ahttheir academic
plan.

Responsibilities of the academic advisor:

Assist students as they develop their academic program of studypbgring
their individual interests, abilities and goals, by aiding studentisel formulation
of an academic plan and by counseling students in the selectioacurehsing of
courses that meet their degree requirements. The advisoriweilegch student
an advising sheet appropriate for the program in which the student is enrolled.

Identify University resources that may be of value to studentt raake
appropriate referrals.

Apprise students of relevant University policies if changes totualesat’s
academic plan are contemplated.

Responsibilities of the student:



Schedule meetings with the academic advisor at appropriate tioming the

semester. These include discussions regarding a coming Sesnesigrse

selections and apprising the academic advisor as to acadergiess during the
semester.

Be aware of pre-requisites for courses to be taken.

Be aware of important, relevant deadlines and then meet them.

In processing required forms, obtain required signatures.

Review University policies and procedures as needed.

Develop and clarify the values and goals that impact academisiatesc and
communicate them effectively to the academic advisor.

Monitor progress and, if necessary, modify the academic plan faorefut
semesters.

Understand the requirements for the major (and minor, if applicable).
Understand the general education requirements.

Have knowledge of the Undergraduate Catalog and the informatioairoeahtin
the Undergraduate Course Schedule.

Examine the academic record for accuracy on a regulas lzasi monitor
progress towards completion of the degree.

Save all academic advising, course registration information and gradesrepor

Seek advisement prior to taking a course at some other instiatgbrprovide
official transcripts for courses taken elsewhere.

Recognize the need for resources when circumstances warrant and use them.



The Academic Plan

The foundation of a student’s academic plan is the advising sheet apsapesPhysics

program being followed by the student. The academic advising stméd Srequently

be reviewed in its totality and from this a general plan should belajeed in which the

student identifies the courses needed to complete all degreeereguis and minor
requirements over the remaining semesters of study. Thislpdaidse shared with the
academic advisor for comments and suggestions. The plan will bieetgntative and
based upon course availability, the possible need to repeat coursethemnanforeseen
circumstances. Students should create the plan in writing and updatg@lan every

semester.

Completing the Academic Advising Sheet

The Academic Advising Sheet represents one of the most impartastfor a student to
monitor progress towards a degree. It identifies both met and uesmétements and
needs to be updated every semester. This document must be brougirytadeising
session. As a student creates an academic plan, the studentondetisrhine where a
particular course fits on the advising sheet and plan accordingly.

Courses on the advising sheet fall into three general categories:

1. Specifically identified courses such as PHY 170 or CHE 103. When a
course is specifically identified, that course alone satighesprogram
requirements, unless a substitution or waiver is petitioned and approved by
the Department.

2. Named courses with the course number unspecified. WRT 2XX indicates
that a 200-level WRT course must be taken. SPK or PHY without a
specific number indicates that an elective with those prefimast be
taken.

3. Unspecified distribution requirement courses. The advising sheeatit®nt
entries that indicate that, for example, any Behavioral antliS8cience
course needs to be taken. The Undergraduate Catalog spedifes w
courses fall into the various categories of the University's @éner
education requirements.

In addition, advising sheets inform students of special requiremertisuf@a to the
program and the Department.

Advisors and advisees should regularly monitor progress towardsothelation of a
degree via the degree audit tool.

Department of Physics: Advising Structure

Prior to matriculation, each student is scheduled for an advisispsesith the
Chair of the Department who insures that the Fall semesteididens appropriate. The
Chair also counsels the new students regarding strategies émssuand cautions them
about the likely pitfalls to avoid. The Chair also apprises thethewf responsibilities in



future meetings with their academic advisor, and gives them w a@bphe Student
Handbook which includes the advising sheet for the student’s progratudy. The
Department Chair also mentions that the student will be res$ig permanent advisor,
and gives the name of the advisor.

Currently, the advising structure in Physics is:

Pre-matriculation and some A. J. Nicastro
B.S. Ed. Physics majors:

B.S. Ed. Physics majors and post- J. J. Sudol
baccalaureate teaching certifi-
cation students:

B.S. Physics majors: C. D. Sealfon
M. M. Waite

B.S. Physics/Engineering dual- K. B. Aptowicz

degree majors: R. J. Thornton

The following pages list the requirements for each of the tRArgmsics programs. You
should use the appropriate sections to plan and record your academigsgrogne
ultimate responsibility for constructing each semester’'s scheslulee student’s. For
University policy information and degree requirements, refer t&W\l&J) Undergraduate
Catalog for the year you entered the University. This is yomiract with the University
and specifies your General Education requirements, provided you mainliaiime
status as a student. You may review your requirements with Acagemic Advisor.
Students are expected to utilize campus e-mail.

Every semester a Scheduling Flag is placed on your account. FIHgsgenerates a
‘hold’ that prevents you from scheduling until you meet with youademic Advisor;
your advisor removes the flag. This system is designed td gesis selection of the
most appropriate coursework to meet graduation requirements in a tintebnfas

































