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The overall mission of the Physics Department works in con-
cert with the mission of the College and begins with the cultivation
of a love for learning and an appreciation of the inherent beauty in
the study of the natural world. The department serves three popu-
lations of students each with specific goals; (1) Physics and
Physics Education majors, (2) majors in the departments of
Biology, Chemistry, Mathematics, and Computer and Information
Science, as well as students in the 3-2 Engineering program, and
(3) non-science majors. The Department’s mission is to prepare
Physics and Physics Education majors by developing skills in
experimental, theoretical and computational physics so our stu-
dents are prepared to enter graduate programs in Physics and
related fields (for example, Astrophysics, Material Science, and
Engineering), obtain a professional and/or technical position in
industry, or teach at the high school level.

For students majoring in other departments within the School
of Natural Science, Mathematics and Computing, the
Department’s mission is to develop the ability to apply the experi-
mental, theoretical and computational principles of Physics to
their specific disciplines. The Department’s mission is to fulfill the
goals of the core curriculum for students who are non-science
majors by promoting scientific literacy, developing a familiarity
with the scientific method and creating an awareness of the
impact of science on society. For all students, the Department’s
mission is to stress the conceptual understanding of Physics
through discussion, demonstration and experimentation and to
develop the ability of the students to effectively communicate their
understanding to others. 

Two alternative programs are available. The program leading
to a B.S. degree in Physics is for students who wish to continue
their education in graduate school or to directly pursue careers in
the private sector. The Physics Education program certifies stu-
dents for careers as secondary school physics teachers. Students
must contact the Education Department Chairperson for admis-
sion to the certification program.

Culminating Activity
Students in each program must complete the culminating

activity listed as course PH 381. This activity consists of a
research project under the direction of a faculty member or an
approved internship. Several projects in recent years have been
awarded student research grants, students have traveled to pres-
ent their results at regional and national conferences, while some
projects have resulted in a publication in a scientific journal.
Successful completion of this activity, typically including a senior
thesis, is required.

Requirements for a Bachelor of Science Degree in Physics
and Physics Education.
(See Core Curriculum requirements.)

Major Requirements (B.S. in Physics) (66 credits):
PH 100 Physics Seminar 1
PH 111 General Physics I 3
PH 112 General Physics II 3
PH 113 General Physics I Laboratory 1
PH 114 General Physics II Laboratory 1
PH 211 Modern Physics 3
PH 213 Modern Physics Laboratory 1
PH 215 Thermodynamics 3
PH 221 Classical Mechanics 3

PH 241 Optics 3
PH 243 Optics Laboratory 1
PH 244 Advanced Laboratory 1
PH 251 Electrical Circuits and Electronics 2
PH 252 Electromagnetic Fields 3
PH 311 Nuclear Physics 3
PH 322 Quantum Mechanics 3
PH 341 Solid State Physics 3
PH 370 Mathematical Physics 3
PH 381 Research 1
MA 111-113 Calculus l-III 12
MA 114 Differential Equations 4
CH 101, 103 General Chemistry I and Laboratory 4
CH 102, 104 General Chemistry II and Laboratory 4
A thesis is required in the senior year.

Major Requirements (B.S. in Physics Education) (66 credits):
PH 100 Physics Seminar 1
PH 106 Physical Geology 3
PH 107 Physical Geology Laboratory 1
PH 111 General Physics I 3
PH 112 General Physics II 3
PH 113 General Physics I Laboratory 1
PH 114 General Physics II Laboratory 1
PH 151 Astronomy 3
PH 153 Astronomy Laboratory 1
PH 211 Modern Physics 3
PH 213 Modern Physics Laboratory 1
PH 215 Thermodynamics 3
PH 221 Classical Mechanics 3
PH 241 Optics 3
PH 243 Optics Laboratory 1
PH 244 Advanced Laboratory 1
PH 251 Electrical Circuits and Electronics 2
PH 322 Quantum Mechanics 3
PH 381 Research 1
MA 111-113 Calculus l-III 12
MA 114 Differential Equations 4
CH 101, 103 General Chemistry I and Laboratory 4
CH 102, 104 General Chemistry II and Laboratory 4
BL 150-151 General Biology and Laboratory 4
A thesis is required in the senior year.

See Education Department section of Bulletin for Education
course requirements.

Requirements for a Physics Minor: 19 credits
PH 111 General Physics I 3
PH 112 General Physics II 3
PH 113 General Physics Laboratory I 1
PH 114 General Physics Laboratory II 1
and a minimum of 11 credits selected from courses numbered above PH
200, of which at least one must be PH 243, PH 244, PH 213 or PH 251.
MA 111-112 Calculus l-II are prerequisites for General Physics.
MA 113-114 Calculus III-IV are recommended electives.

Typical Freshman Year Schedule: 32 credits
Fall Semester
PH 100 Physics Seminar 1
MA 111 Calculus I* 4
CH 101 General Chemistry I* 3
CH 103 General Chemistry I Laboratory* 1
RS 119 Exploring Religious Meaning 3

or
EL 102 Language and Rhetoric 3
Core Curriculum Course 3
All students will take one three (3) credit course designated as a First-Year
Seminar which will satisfy a Core Curriculum requirement.



Physics – 110

Spring Semester
MA 112 Calculus II 4
CH 102 General Chemistry II* 3
CH 104 General Chemistry II Laboratory* 1
EL 102 Language and Rhetoric 3

or
RS 119 Exploring Religious Meaning 3
CS 110 Computing and Information Science I 3
A Core Course 3
*These courses fulfill the Core Curriculum requirements.

Course Descriptions

PH 100  Physics Seminar
Discussions of topics in contemporary physics. One credit.

PH 103  Introduction to Physics (Tier 2)
This course introduces students to the methods and techniques
used to scientifically describe the world around us. Special
emphasis is placed on the field of mechanics — the study of
motion. One goal of the course is for students to become comfort-
able solving general problems such as projectile motion, energy
and momentum. These problems will be solved using only alge-
bra — neither trigonometry nor calculus is a prerequisite. Other
topics may include modern physics, optics, electricity and mag-
netism, and fluid motion. This course also gives an overview of
the scientific process and, when taken along with PH 104
Introductory Physics Laboratory, is targeted to fulfill the objectives
of a Tier 2 natural science course for non-science majors. Offered
Spring semester. Prerequisite: Tier 1 natural science course.
Three credits.

PH 104  Introductory Physics Laboratory (Tier 2)
This course consists of hands-on laboratory exercises chosen to
illustrate concepts of classical and modern physics. Topics of the
exercises may include falling objects, the motion of a pendulum,
collisions, projectile motion, the physics of flight and simple
optics. Offered in conjunction with PH 103 Introduction to Physics.
One credit.

PH 106  Physical Geology (Tier 1)
An introduction to the study of the Earth focusing on the physical
processes that determine the internal structure of the earth and
the formation and evolution of the Earth’s landscapes. Subjects of
emphasis include the various types of rocks and minerals, weath-
ering and the hydrological cycle, plate tectonics, and the earth’s
place in the solar system. This course also gives an overview of
the scientific process and, when taken along with PH 107 Physical
Geology Laboratory, is targeted to fulfill the objectives of a Tier 1
natural science course for non-science majors. Offered Fall
semester. Three credits.

PH 107  Physical Geology Laboratory (Tier 1)
This course consists of hands-on laboratory exercises chosen to
illustrate and reinforce the topics presented in PH 106 Physical
Geology. Topics of the exercises may include crystal growth, rock
and mineral identifications both in the laboratory and in the field,
mapping and remote sensing techniques, planetary geology and
plate tectonics. Some laboratory exercises may include field trips
to off-campus locations. Offered in conjunction with PH 106
Physical Geology. One credit.

PH 108  Our Dynamic Planet (Tier 1)
This seminar studies the ever-changing earth, our home in space,
from an Earth’s systems perspective. Three topics in particular are
investigated in detail: plate tectonics, the development of life and
its evolution, and global climate change. Scientific issues such as

the determination of the age of the earth, biological evolution, the
mass extinction of the dinosaurs, and the emission of greenhouse
gases causing global warming will be examined. Students will
also explore how the scientific study of the earth impacts public
policy. PH 108 is designed to give an overview of the scientific
process and is targeted to fulfill the objectives of a Tier 1 natural
science course for nonscience majors. Three credits.

PH 109  Our Dynamic Planet Laboratory (Tier 1)
This course consists of hands-on laboratory exercises chosen to
illustrate and reinforce the topics presented in PH 108 Our
Dynamic Planet. These exercises may include rock and mineral
identification, geological history, climate modeling, mapping and
remote sensing, plate tectonics and plate boundaries, stream ero-
sion and deposition, and local fossil identification. Some laborato-
ry exercises will include field trips to off-campus locations.
Offered in conjunction with PH 108. One credit.

PH 111  General Physics I
This is the basic course for those majoring in the physical and
biological sciences, mathematics and engineering. Vector meth-
ods, mechanics and heat are studied in this first semester.
Prerequisite: Mathematics 111. Must be taken with Physics 113.
Three credits.

PH 112  General Physics II
A continuation of Physics 111. Electricity and magnetism, wave
motion, optics and topics from modern physics are covered.
Prerequisite: Physics 111. Must be taken with Physics 114. Three
credits. 

PH 113  General Physics I Laboratory
Laboratory to accompany Physics 111. Laboratory experiments
will be applications to kinematics, Newton’s laws and radioactivity.
One credit.

PH 114  General Physics II Laboratory
Laboratory to accompany Physics 112. Laboratory experiments
will be applications to optics, electricity, magnetism, and wave
mechanics. One credit.

PH 151  Astronomy (Tier 2)
This course provides an introduction to the study of Astronomy
focusing on the development of our understanding of the uni-
verse. Subjects of emphasis include the development of classical
mechanics as an explanation of the motion of the planets; the
structure, formation and evolution of the sun and other stars; and
our modern understanding of cosmology. This course provides a
more advanced application of the scientific process and, when
taken with PH 153 Astronomy Laboratory, is targeted to fulfill the
objectives of a Tier 2 natural science course for non-science
majors. Prerequisite: Tier 1 natural science course. Three credits.

PH 153  Astronomy Laboratory (Tier 2)
This course consists of hands-on laboratory exercises chosen to
illustrate topics in modern astronomy. Topics of the exercises may
include stellar photometry, observation and measurement of star
clusters and galaxies, and observation of the Moon and planets.
Offered in conjunction with PH 151 Astronomy. One credit.

PH 171  It’s Not Rocket Science (Tier 1)
It doesn’t take a rocket scientist to successfully design, build,
launch and recover a model rocket, but doing so makes you a
rocket scientist!  This course introduces the physical principles
involved in the design and flight of rocket propelled vehicles with
hands-on experience building and flying model rockets. The
course covers Newton’s description of motion, aerodynamics, the
operating principles of rocket motors, the history of space flight,



and legal issues surrounding hobby rocketry. Must be taken in
conjunction with PH 173. Three credits.

PH 173  It’s Not Rocket Science Laboratory (Tier 1)
Laboratory course to accompany PH 171. Students develop a
working knowledge of the measurement techniques and design
strategies necessary to test, launch, and recover model rockets.
Students work in groups to design, build, and test a model rocket
to meet a challenge goal similar to the Team America Rocketry
Challenge. Must be taken in conjunction with PH 171. One credit.

PH 191  Physics of Sound and Music (Tier 2)
This course studies the production of sound waves, the propaga-
tion of sound, interference and resonance. The course investi-
gates how loudness, pitch and quality are applied to musical
instruments. The difference between materials in reflecting,
refracting and absorbing sound will be discussed. We will listen 
to music of a variety of diverse cultures. Application of physical 
concepts will lead to an understanding of the relationship
between physics and music. Basic knowledge of trigonometry
and algebra is required. Prerequisite: Tier 1 natural science
course. Three credits.

PH 193  Physics of Sound and Music Laboratory (Tier 2)
Experiments will be performed to study the properties of waves
and musical instruments. We will listen to music of a variety of
diverse cultures. Students who are taking the course and play
musical instruments will be encouraged to perform. Application of
physical concepts will lead  to an understanding of the relation-
ship between physics and music. Taken in conjunction with PH
191. One credit.

PH 195  History of Vision (Tier 2)
This course investigates the development of models for light and
vision as it took place in three civilizations: the ancient Greeks, the
Middle East, and Renaissance Europe. Attention is given to the
relationship between science and history, philosophy, psychology
and religion. Special attention will be given to the work of the Arab
scholar Alhasan ibn al-Hytham. No previous knowledge of optics
is required. Interest in writing, reading and class discussion is
necessary to succeed in this course. Prerequisite: Tier 1 natural
science course. Three credits.

PH 197  History of Vision Laboratory (Tier 2)
This laboratory examines the experimental physics that is associ-
ated with the fundamentals of light and optics. Experiments will
cover topics on the movement and nature of light, reflection,
refraction, radiation, optical properties of matter and more. To be
taken with PH 195. One credit.

PH 211  Modern Physics
A survey of atomic and nuclear physics including quantum
physics. Prerequisites: PH 112, MA 114. Must be taken with PH
213. Three credits.

PH 213  Modern Physics Laboratory
Laboratory to accompany PH 211. Laboratory experiments will
stress basic subjects such as atomic and classical scattering,
particle and wave nature of both radiation and matter, radioactivity
and spectroscopy. One credit.

PH 215  Thermodynamics
A study of the basic concepts of both classical and statistical
thermodynamics. Topics will include work, energy and entropy as
well as the laws of thermodynamics, the Carnot cycle, heat
engines, kinetic theory and classical and quantum statistics.
Prerequisites: PH 112 and MA 114. Offered alternate years. Three
credits.

PH 221  Classical Mechanics
A study of the fundamental principles of the motion of particles
and rigid bodies, including vibrational motion, an introduction to
the equations of Lagrange and Hamilton, and the two-body prob-
lem. Prerequisites: PH 112, MA 112. Offered alternate years.
Three credits.

PH 223  Mechanics: Statics
Forces in a plane and in space. Equivalent systems of forces.
Equilibrium of rigid bodies. Centroids and centers of gravity.
Moments of inertia. Analysis of structures. Friction. Vectors used
extensively. Prerequisites: PH 111 and MA 112. Cross-listed as
MA 223. Three credits.

PH 224  Mechanics: Dynamics
Kinematics of particles. Kinetics of particles by: (a) force, mass
and acceleration, (b) work and energy, (c) impulse and momen-
tum. Kinematics of rigid bodies. Plane motion of rigid bodies by:
(a) forces and accelerations, (b) energy and momentum methods.
Mechanical vibrations. Vectors used extensively. Prerequisite: MA
223. Cross-listed as MA 224. Three credits.

PH 241  Optics
A study of the basic principles of physical optics. Studies in
refraction, polarization, interference, and diffraction based on the
theory of electro-magnetic radiation. Prerequisites: PH 112, MA
114. Offered alternate years. Three credits.

PH 243  Optics Laboratory
Laboratory to accompany PH 241. Topics include lenses, mirrors,
and prisms, as well as reflection, refraction, polarization, interfer-
ence and diffraction of light, and holography. One credit.

PH 244  Advanced Laboratory
Experiments in various fields of physics focused on developing
and applying a variety of common data acquisition and analysis
skills. One credit.

PH 251  Electrical Circuits and Electronics
A study, with laboratory, of the fundamental aspects of electrical
and electronic circuits. The course includes an overview of induc-
tance, discrete semiconductor devices, operational amplifiers,
sequential and programmable logic, memory devices, and micro-
controllers.  It also includes fabrication of printed circuit boards
and soldering techniques.  Offered Fall semester.  Prerequisites:
PH 112, MA 112. Two credits.

PH 252  Electromagnetic Fields
An intermediate course in electromagnetic field theory. Extensive
use is made of vector calculus. The differential forms of Maxwell’s
equations are developed and investigated. Prerequisites: PH 111,
PH 112, MA 111, MA 112, MA 113 and MA 114. Offered alternate
years. Three credits.

PH 311  Nuclear Physics
This course will concentrate on the study of the main nuclear
properties, nuclear models, conservation laws of nuclear reac-
tions and the solution of the three dimensional Schrödinger equa-
tion. Prerequisites: PH 211, MA 114. Offered alternate years.
Three credits.

PH 322  Quantum Mechanics
An introduction to quantum theory. The Schrödinger equation is
solved for various simple potentials. Includes a study of identical
particles, angular momentum, and spin. Prerequisites: PH 211,
MA 114. Offered alternate years. Three credits.
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PH 341  Solid State Physics
A study of the thermal, electrical, magnetic and optical properties
of solids. Prerequisite: PH 211. Offered alternate years. Three
credits.

PH 350  Independent Study
May be repeated. Variable credit.

PH 360  Honors Course
The subject and content will be specified when offered.

PH 370  Mathematical Physics
An advanced course in the mathematical analysis of physical sys-
tems. Methods using linear algebra, complex variables, Fourier
analysis, Laplace transforms and other special functions will be
studied. Software such as Mathematica will be used.
Prerequisites: PH 111, PH 112, PH 213, MA 114. Offered alternate
years. Three credits.

PH 381  Research
Investigation and experimentation or an approved internship lead-
ing to the completion of the required senior thesis. One credit.

Political Science
Alex G. McKenna School of Business, Economics, and
Government
Gary Quinlivan, Dean, McKenna School and Program Chairperson
James Harrigan; Gabriel S. Pellathy; Richard Saccone; 
Bradley C. S. Watson

Adjunct Faculty: Lee Demosky; Cecilia Dickson

The Political Science program approaches the study of poli-
tics as both philosophical reflection and analytical art. From the
study of ancient, modern, and contemporary sources, students
are led to examine critically the ideas and events that have influ-
enced the formation of political principles, government organiza-
tion, characteristics of citizenship, and social policy. Along with
philosophical grounding, the program seeks to provide analytical
competence to understand the contemporary political environ-
ment, to address public policy issues, and to contribute intellectu-
ally and practically to the sociopolitical challenges of our times.
The Political Science Department also seeks to provide special
educational opportunities for its students in the study of political
ideas and public affairs through collaboration with the Center for
Political and Economic Thought.

The systematic study of political thought and organization
contributes to a well-rounded liberal arts education and helps pre-
pare students to face  intelligently the complexities of modern
society. The Political Science Department seeks to provide a com-
prehensive background in the discipline while especially concen-
trating on American government and politics, political thought,
and public policy and administration. The major in Political
Science is designed to accomplish several goals: to prepare stu-
dents for professional studies such as law, public administration,
legislation, public policy, international affairs, and related fields; to
prepare students for graduate studies that are required for
careers of scholarship and teaching; and to help prepare stu-
dents considering immediate employment in government service,
government relations, business, voluntary organizations, public
affairs, and politics.

Students with a major in Political Science are eligible to par-
ticipate in a cooperative program between Saint Vincent and
Duquesne Law School that allows students to earn their bache-
lor’s degree and Juris Doctor degree in six years. In this program,
qualified students who, with high grades, complete their first three
years of study at Saint Vincent, fulfilling the Core Curriculum
requirements and the requirements for the major, may transfer into
the Law Program and complete the requirements for the Juris
Doctor degree in three years. For details, see the explanation of
this program in the Pre-Law section of the Bulletin.

The Political Science major’s culminating activity is a senior
thesis. Political Science majors may receive either the Bachelor of
Arts or Bachelor of Science degree (see Core Curriculum require-
ments for each degree).

Requirements for a Bachelor of Arts Degree in Political
Science:
(See Core Curriculum requirements.)
The social science core is satisfied by completing the major
requirements.

Major Requirements (39 credits)
PS 100 Principles of American Politics 3
PS 121 National Government 3
PS 135 Classical Political Thought 3
PS 136 Modern Political Thought 3




