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College of Science and Engineering

Michael J. Quinn, PhD, Dean
Jean Jacoby, PhD, Associate Dean
Mara Rempe, PhD, Associate Dean

Objectives

Rooted in the Jesuit tradition of liberal education, the College of Science and Engineering at Seattle
University seeks to provide dynamic, integrated, and challenging academic programs in science, engi-
neering, and health. The college is dedicated to preparing students for responsible roles in their chosen
professions and to advancing the educational qualifications of practicing professionals. The college seeks
to foster among all students an understanding of scientific inquiry and a critical appreciation of techno-
logical change, and to inspire them to lifelong intellectual, professional, and human growth.

Degrees Offered

Bachelor of Arts with a major in biology, chemistry, computer science, mathematics, or physics
Bachelor of Science with a major in mathematics

Bachelor of Science in Biochemistry

Bachelor of Science in Biology

Bachelor of Science in Chemistry

Bachelor of Science in Civil Engineering

Bachelor of Science in Civil Engineering with a specialization in environmental engineering
Bachelor of Science in Computer Science

Bachelor of Science in Computer Science with a specialization in business

Bachelor of Science in Computer Science with a specialization in mathematics

Bachelor of Science in Diagnostic Ultrasound

Bachelor of Science in Electrical Engineering

Bachelor of Science in Electrical Engineering with a specialization in computer engineering
Bachelor of Science in Environmental Science

Bachelor of Science in General Science

Bachelor of Science in General Science with a pre-professional specialization

Bachelor of Science in Mathematics

Bachelor of Science in Mathematics with a specialization in applied math

Bachelor of Science in Mathematics with a specialization in pure math

Bachelor of Science in Mechanical Engineering

Bachelor of Science in Physics

Master of Software Engineering —See Graduate Bulletin

Students interested in other scientific, technical, and health-related careers, such as medicine or dentistry,
may pursue a degree within a specific discipline and use elective courses to suit their needs, or they may
tailor their complete curriculum within the general science degree.

Certificate of Post-Baccalaureate Studies
Pre-professional Health Studies Certificate
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Pre-Science and Pre-Engineering

Many students come to Seattle University interested in science or engineering but unsure of the focus
of their studies.

Pre-Science offers the opportunity to explore the different science programs while being a part of
the College of Science and Engineering. Certain courses are common to all science programs, so there is
time to learn about the degree programs available. Advisors help direct students toward a major that fits
their interests and talents.

Jennifer Sorensen, PhD, Pre-Science Advisor
Phone (206) 296-5591
E-mail pre-sci@seattleu.edu

Pre-Engineering provides an opportunity to get started in an engineering program while learning
about the different branches of engineering. Initially the curriculum consists of common classes for all
engineering disciplines, giving students time to choose the best program for them. Advisors help direct
students toward a major that fits their interests and talents.

Mary Kelly, Pre-Engineering Advisor
Phone (206) 296-2542
E-mail pre-eng@seattleu.edu

Accreditation

Individual programs within the college are accredited by the following professional bodies:

e Engineering Accreditation Commission of ABET (civil engineering, electrical engineering, and
mechanical engineering)

e Commission on Accreditation of Allied Health Education Programs (diagnostic ultrasound)

e In addition the Chemistry Department is approved by the American Chemical Society to grant ACS
certified B.S. degrees in chemistry and biochemistry. See departmental listing for requirements.

Admission Requirements

Freshmen applicants for admission to the College of Science and Engineering must have completed at
least four years of high school mathematics, including the equivalent of pre-calculus, except for Pre-Sci-
ence. At least two years of laboratory science for all majors except mathematics and computer science.
Laboratory biology and chemistry are required for BS Biology, and laboratory chemistry and physics are
required for all engineering programs.

Transfer applicants will be considered when their overall college grade point average is at least 2.50
on a 4.00 scale and when their cumulative grade point average in all engineering, mathematics, or sci-
ence courses is also at least 2.50. A history of withdrawals, incompletes, and repeated courses lessens the
chances for admission. To be accepted for transfer credit, required engineering, mathematics, or science
courses must be graded C (2.00) or above. No technology courses will be accepted as transfer credit.
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College of Science and Engineering Requirements

Students seeking the bachelor’s degree in the College of Science and Engineering must complete a
minimum of 180 credits, including the university core curriculum requirements. A bachelor of science in
civil engineering or in civil engineering with a specialization in environmental engineering requires 192
credits. For all of the engineering programs, for all degrees in computer science, diagnostic ultrasound, and
for the bachelor of science in mathematics, the student’s cumulative grade point average for graduation
must be at least 2.50. In addition, for these programs, the minimum Seattle University grade point average
for all courses applied to major and major department requirements is 2.50.

The core requirements have been modified for several of the degree programs, as described in the
individual departmental sections of this Bulletin, but in no case may a student have fewer than 45 credits
in the combination of history, humanities, and social sciences. Students also must complete the specific
departmental requirements for their particular degree.

A maximum of 15 credits taken by an undergraduate non-matriculated student may be applied toward
a baccalaureate degree in the College of Science and Engineering. For post-baccalaureate students taking
courses in preparation for graduate health professional programs, any pre-professional courses taken in
non-matriculated status may be applied toward a second bachelor’s degree in the College of Science and
Engineering.

No course may be taken without the indicated prerequisites. Only the dean may waive this policy.
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Biology
Daniel Smith, PhD, Chair

Objectives

Biology is the study of life at all levels, from the molecular to the global. A vital part of liberal educa-
tion, knowledge of biology provides insights into the nature of the human body, social structure and be-
havior, as well as the ecological interrelationships, genetics and evolution, physiological functions, cellular
and molecular processes of all living things.

Emphasizing laboratory and field work, the bachelor of science in biology is designed to prepare stu-
dents for careers in the life sciences, for graduate work in basic and applied research and for professional
careers in medicine, dentistry, veterinary medicine, and teaching. Working within the general requirements
of the biology major, it is possible to structure your course work to create programs with an emphasis in
ecology, marine biology, cellular and molecular biology, zoology, or microbiology.

The bachelor of arts major in biology is designed for those students who would like to incorporate a
biology degree into a broader liberal arts education or for those students who plan to integrate a back-
ground in biology into a related career path. The program will offer the students exposure to the breadth
of the field of biology and still allow them the opportunity to combine their science training with ex-
panded course work in other disciplines. Possible multi-disciplinary combinations could prepare students
for careers in science writing or illustration, genetic counseling, environmental policy, or business in the
biotechnology industry.

The bachelor of arts major in biology with a specialization in humanities for teaching is a program
designed to prepare students for a career in science teaching. A full description of this program can be
found in the introductory pages to the College of Science and Engineering.

Students specifically interested in premedical, pre-dental, or pre-veterinary medicine should also con-
sult the pre-professional section of this Bulletin.

Degrees Offered
Bachelor of Arts
Bachelor of Science in Biology

Majors Offered
Biology
Biology with specialization in Humanities for Teaching

Minor Offered
Biology

Bachelor of Arts
Maijor in Biology

In order to earn the bachelor of arts degree with a major in biology, students must complete a mini-
mum of 180 quarter credits with a cumulative and major/department grade point average of 2.00, includ-
ing the following:
I. Core Curriculum Requirements

ENGL 110 College Writing: Inquiry and Argument ...........cccocvvenierinncncnsessenseeens 5
PHIL 110 Introduction to Philosophy and Critical Thinking .........ccccccvveniiiinnenns 5
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Choose one of the folloOWING tWO COUISES: ......cuiuiiririiiirieriireieiiree i 5
HIST 120 Origins of Western Civilization

HIST 121 Studies in Modern Civilization

ENGL 120 Introduction 10 Literature.........c.ccooeereeeneesrsercreees e 5
Fine Arts (one approved 5 credit course; see course descriptions).........cuceverreresesensessessesersenns 5
PHIL 220 Philosophy of the Human Person..........cccocuevvercervnienenssssensessessesesesnens 5
SOCIAl SCENCE I e e e e 5
Social Science Il (different discipline from Social Science I).........cccuevcrvrrerieriesese s 5
Theology and Religious Studies | (200-299)..........ccccurerrirnerernnnererse e 5
Ethics (UPPer diVISION).......ccooceeeireeee e e e 5
Theology and Religious Studies 11 (300-399).........cceurrerimrrerereressesessessessessesessessesessessessnssessesns 5
InterdisCiplinary e 3to5

Senior Synthesis satisfied by BIOL 487 and 488

Il. Major Requirements
43 total credits in biology, including:

BIOL 161 Biology I: Molecular and Cellular Biology ..........ccccoeererernnernenieriennenennens 4
BIOL 171 Biology 1 Lab ..o 1
BIOL 162 Biology II: Evolution and ECOIOgY .........ccouvrevriircerieneninesiesinsesses s nnens 4
BIOL 172 BIOIOGY 11 LA ....eooveverreeesseeessesesesesssessssesessesssssesssssesssasesssasesssssesssssssssans 1
BIOL 163 Biology llI: Physiology and Development...........ccccvinrennenenencneneneens 4
BIOL 173 o (o 1V [T I OSSR SR RS SSN 1
BIOL Electives (N0 T0T) ..o e s ne s 10
Choose one of the folloWiNg fiVe COUISES:........cuiiiieiricrcre e 5
BIOL 220 Microbiology

BIOL 240 Genetics

BIOL 300 Microbiology

BIOL 440 Molecular Genetics

BIOL 485 Cell Biology

Choose one of the fOllOWING SIX COUISES: .......c.cuiueriieiiieriieiriie e 5
BIOL 200 Anatomy and Physiology |

BIOL 210 Anatomy and Physiology Il

BIOL 310 Developmental Biology

BIOL 325 Comparative Anatomy of the Vertebrates

BIOL 385 Plant Physiology

BIOL 388 Animal Physiology

Choose one of the folloWINg fiVE COUSES .....vururiiiiiniriririe e ees 5
BIOL 235 Invertebrate Zoology

BIOL 252 Taxonomy of Flowering Plants

BIOL 275 Marine Biology

BIOL 320 Evolution

BIOL 470 General Ecology

Senior Synthesis:
BIOL 487 Independent EXPerience ........cocorrerereesensene e 1to4
BIOL 488 Y= 11711 PSPPSR 1
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lll. Other Major Department Requirements

CHEM 121/131 General Chemistry | with Lab

CHEM 122/132 General Chemistry Il with Lab

CHEM 123/133 General Chemistry Il with Lab

Other courses with approval of the Biology Department

Ch00SE OPTION @, B, OF Clueeesr e 5to0 10
a. MATH 131 Calculus for Life Sciences
b. MATH 134 Calculus |
¢. MATH 120 Precalculus: Algebra
PSYC 201 Statistics for Non-Majors

Science elective (approved by department)5

NOTE: At least 10 credits of the 40 non-senior synthesis biology course credits must be from 300- or 400-
level courses. Some of the course choices may require prerequisites beyond the minimal degree require-
ments. A maximum of 5 credits of directed and or independent study in biology can be counted toward
the 10 credits of biology electives.

Bachelor of Arts
Major in Biology
Specialization in Humanities for Teaching

In order to earn the bachelor of arts major in biology degree with a specialization in humanities for
teaching, students must complete a minimum of 180 quarter credits with a cumulative grade point aver-
age of 2.50 and major/department grade point average of 2.00, including the following:

I. Core Curriculum Requirements

HUMT 150 Composition: Language and Thought ..o 5
HUMT 151 Composition: Language and the Arts .........ccccoeerenrernesnesenesereseneens 5
HUMT 152 Logic, Ethics, and Discernment ..........cccceevveenseniessessesessessessssessessesesesnens 5
HUMT 161 Humanities: Introduction to TUtOriNg ........ccccovercerieeneninse e 2
HUMT 162 Humanities: Introduction t0 TUtOring .......ccccccveirneccnicrerresree e 1
HUMT 163 Humanities: Introduction t0 TUtOFING .......cccccveercerierieserese s 1
HUMT 171 Proseminar: Humanistic Foundations of Education...........cccccoceereiicnnncne 5
HUMT 180 Socio-Cultural Transformations I..........ccccoeeenesnnnnnirnere s 5
HUMT 181 Socio-Cultural Transformations Il ...........cccooeorenrenrcnnererese e 5
HUMT 182 Socio-Cultural Transformations Il .............cccoeenriininneeree e 5
HUMT 273 Seminar on Secondary Education ............coocerenrinrennesnesereseeeeeee 5
HUMT 274 Supervised Internship in Secondary Education ..........ccccevvvenniensensenennens 5
HUMT 301 Perspectives on the Person I..........ccccvcvvenenseniensenensesseses s 5
HUMT 302 Perspectives on the Person Il..........cocooeeeieinnninscnneseres e 5
HUMT 371 Education and the Polity........c.ccocveerereninesnsencsse e nnens 5
HUMT 372 Leadership and Teaching...........cccvvereriinnencnnese e 5
HUMT 380 Cultural Interface.........cocevceeriererser s 5
HUMT 400 Seminar on Contemporary Problems..........cccoveninierinienienesssensenesennens 5
HUMT 471 Jesuit EdUCAtioN........ccccveriieeeecere s 5
HUMT 472 Jesuit Education Practicum ..........ccocoorienenenenensesrenesese s 5

CISS 120 POVErty in AMENICa......coceeeerereereeee e 5
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Il. Major Requirements
48 total credits in biology, including:

BIOL 161 Biology I: Molecular and Cellular Biology ..........ccccuvererereernnensersensenennens 4
BIOL 171 Biology I Lab ........coeeeeeeee s 1
BIOL 162 Biology II: Evolution and ECology ...........ccceornmricriernercrereseeeeceseneenens 4
BIOL 172 Biology 11 Lab.....c.oieeeeeeere e 1
BIOL 163 Bio Ill: Physiology and Development............cccevevieneninnericnseene s 4
BIOL 173 Biology I Lab......coeeeeireiierereere st 1
BIOL 240 GENETICS ..t ————————— 5
BIOL 470 GeNeral ECOlOgY......couuiririeririerirees s 5
BIOL Elective (approved by department)...........ccoouoriririnenenenese s 5
Choose one of the folloWING fOUr COUISES: ......cuiuiimrrriririe e 5
BIOL 235 Invertebrate Zoology

BIOL 310 Developmental Biology

BIOL 325 Comparative Vertebrate Anatomy

BIOL 388 Animal Physiology

Choose one of the folloWINg three COUTSES: ........oviuieiiiiiciersecte e 5
BIOL 220 Microbiology

BIOL 300 Microbiology

BIOL 485 Cell Biology

Choose one of the follOWING TWO COUSES: .....urvrurireririrerirrie et nees 5
BIOL 252 Taxonomy of Flowering Plants

BIOL 385 Plant Physiology

Senior Synthesis:

BIOL 487 Independent EXPerienCe .........cceevveeeerienneessenseesesseese e ses e ssenneas 1to4
BIOL 488 Y=Y 411 - T 1

lll. Other Major Department Requirements

17 credits in chemistry, including:

CHEM 121/131 General Chemistry | with Lab

CHEM 122/132 General Chemistry Il with Lab

CHEM 123/133 General Chemistry Il with Lab

Other courses with approval of the Biology Department

CHEM 260 Laboratory Safety ........cccvcecncrieriere s 2
Ch0O0SE OPTION @, B, OF Cluveeiies s 5t0 10
a. MATH 131 Calculus for Life Sciences
b. MATH 134 Calculus |
¢. MATH 120 Precalculus: Algebra

PSYC 201 Statistics for Non-Majors
Science elective (approved by department)..........ccccvcevrcrerienenesn e 5

NOTE: At least 10 credits of the 48 non-senior synthesis biology course credits must be from 300 or 400-
level courses. Some of the course choices may require prerequisites beyond the minimal degree require-
ments. For a secondary endorsement in general science, 5 credits of earth science and 5 credits PHYS 105
are required and will satisfy the science elective.
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Bachelor of Science in Biology

In order to earn the bachelor of science in biology degree, students must complete a minimum of
180 quarter credits with a cumulative and major/program grade point average of 2.00, including the
following:

l. Core Curriculum Requirements

ENGL 110 College Writing: Inquiry and Argument ............cccvereercerienenenensensenesenaens 5
PHIL 110 Introduction to Philosophy and Critical Thinking ........ccoccvvvivriniencnnen. 5
Choose one of the follOWING TWO COUISES: ......cuiuiiirireiieriecte et 5
HIST 120 Origins of Western Civilization

HIST 121 Studies in Modern Civilization

ENGL 120 Introduction 10 Literature.........c.coooiiereiesnsereee e 5
Fine Arts (one approved 5 credit course; see course descriptions).........cccceeerrerererensessessessernens 5
PHIL 220 Philosophy of the Human Person...........cccceeviercniensenenessesnsessesseseseseens 5
SOCIAl SCENCE | e 5
Social Science Il (different discipline from Social Science I).........ccceercrvrceriirenesese s 5
Theology and Religious Studies | (200-299)..........ccccurerierrenmrnnnesesse e 5
Ethics (UPPer diVISION).......ccooiieeieeeee e s s s 5
Theology and Religious Studies 11 (300-399)........cccuurrrimrrerererresesrssesse s ssessesnes 5
InterdisCiplinary oo e 3to5

Senior Synthesis satisfied by BIOL 487 and 488

Il. Major Requirements
57 credits in biology, including:

BIOL 161 Biology I: Molecular and Cellular Biology ........c.ccoccererinnercenseencnseenennens 4
BIOL 171 Biology I Lab ..o 1
BIOL 162 Biology II: Evolution and ECOIOgY .........cccurverrnrrierieneneresie s nnens 4
BIOL 172 Biology 1 Lab.......cocooeeieeeeeeee e 1
BIOL 163 Biology llI: Physiology and Development...........ccccvvimennenenesneneneens 4
BIOL 173 o (o LV [ I SRRSO SRR 1
BIOL 240 LCT=T 1 =] o T T RN 5
BIOL 470 General ECOlOgY.......commnmiiiie st 5
BIOL 485 Cell BIOlOGY . .cviieereererere e 5
BIOL Electives (not BIOL 101, 200, 210, 0r 220) .....ccecceerreeerrirerceeereneesennenens 10
Choose one of the folloWINgG three COUSES: ... 5
BIOL 235 Invertebrate Zoology

BIOL 252 Taxonomy of Flowering Plants

BIOL 320 Evolution

Choose one of the folloWiNg fOUr COUISES: ......uuruiirrrririre st sennees 4or5
BIOL 310 Developmental Biology ........c.cccecvveereriiinininsereree s 5
BIOL 325 Comparative Anatomy of the Vertebrates............cccovvriircnncsncineens 5
BIOL 330 Comparative Vertebrate Histology ..........c.ccoovrenninincenienenesssessesenennens 5
BIOL 361 UIraStrUCLUIE .......ooieieeee e 4
Choose one of the fOllOWING TWO COUSES: .......cviviriierriieriie e 5
BIOL 385 Plant Physiology

BIOL 388 Animal Physiology
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Senior Synthesis:
BIOL 487 Independent EXPerience .......ccucvererereressensessessesessesesseses s nnes 1to4
BIOL 488 Y111 T T 1

NOTE: One course of plant science beyond the 161/171-163/173 series is required. A maximum of
5 credits of directed and or independent study in biology can be counted toward the 10 credits of
biology electives.

lll. Other Major Department Requirements

CHEM 121 General Chemistry | ..o 4
CHEM 131 General Chemistry Lab | ......cooooeeiiciicnicnenereseses e 1
CHEM 122 General Chemistry ... 4
CHEM 132 General Chemistry Lab Il ..o 1
CHEM 123 General Chemistry [ ........cocceiveeisenrese e 4
CHEM 133 General Chemistry Lab 1l ..o 1
Choose organic chemistry SEQUENCE @ OF D ....cu.ceivceieriiireciee e 16,17 or 18
a. CHEM 335 Organic Chemistry | (3)

CHEM 345 Organic Chemistry Lab | (2)

CHEM 336 Organic Chemistry Il (3)

CHEM 346 Organic Chemistry Lab 11 (2)

CHEM 337 Organic Chemistry IlI (4)

CHEM 347 Organic Chemistry Lab Il (2)
b. CHEM 231 Fundamental Organic Chemistry | (4)

CHEM 241 Fundamental Organic Chemistry Lab | (2)

CHEM 232 Fundamental Organic Chemistry Il (4)

CHEM 242 Fundamental Organic Chemistry | Lab Il (2)
Choose one of three:

CHEM 319 Quantitative Analysis (5)

BIOL 305 Molecular Biology Projects Laboratory (5)

CHEM 454 & 456 Biochemistry | & Ill (3 & 3)
ChOOSE GIOUP @ OF B ..ottt 10
a. MATH 131 Calculus for Life Sciences

PSYC 201 Statistics for Non-Majors
b. MATH 134 Calculus |

MATH 135 Calculus 1I
Cho0SE PhYSICS SEIHES @ OF D v.vviiiisiieeise sttt 15
a. PHYS 105 Mechanics

PHYS 106 Waves, Sound, Electricity and Magnetism

PHYS 107 Thermodynamics, Optics, and Modern Physics
b. PHYS 121 Mechanics

PHYS 122 Electricity and Magnetism

PHYS 123 Waves and Optics
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Minor in Biology

In order to earn a minor in biology, students must complete 30 credits in biology, including:

BIOL 161 Biology I: Molecular and Cellular Biology ..........ccccoeerereneenenenierierscrennens 4
BIOL 171 Biology I Lab ..o 1
BIOL 162 Biology II: Evolution and ECOIOgY .........cccurvevriererieneniresiesessessessesesennens 4
BIOL 172 BIOIOGY 11 LAD .....oooeverreeesseeessesesesessesesssesesssessssesssssesssasesssasesssasesssssssssens 1
BIOL 163 Biology III: Physiology and Development...........c.ccoorerennnnnensensensesennnns 4
BIOL 173 o (o 1V [ I SRS SR SRS 1
BIOL Electives (15 credits numbered 200 or above).......ccccceereerrceccercennenn. 15

NOTE: At least 5 of the elective course credits must be from courses numbered 300 or above. Some of the
course choices may require prerequisites beyond the minimal requirements for the minor.

See policy for minors (84-1) for more information.

Biology Courses

BIOL 101 Principles of Biology........c.courrrinmrnnirrc e 5
Important areas of biology, beginning at the cellular level and culminating with a consideration of interac-
tions and changes in natural populations. Four lecture and three laboratory hours per week. Credits not
applicable to biology major. (fall, winter, spring)

BIOL 161 Biology I: Molecular and Cellular Biology ..........ccccuvererereerensensersennerernens 4
A survey of the biological world, concepts and principles—an introduction to cell biology, metabolism,
respiration, photosynthesis, genetics and molecular biology. Four lectures per week. Prerequisite: high
school chemistry and placement into MATH 120 or higher. Co-requisite: BIOL 171. (fall, winter)

BIOL 162 Biology II: Evolution and ECOIOgY .........cccurrerrimrieriereninensesenses s essesennens 4
A survey of the biological world, concepts and principles—an introduction to evolution, diversity, compari-
sons of groups of living organisms and ecology. Four lectures per week. Prerequisite: BIOL 161/171 (with
C- or better) Co-requisite: BIOL 172. (winter)

BIOL 163 Biology III: Physiology and Development...........c.ccoorireninnneniennenncnennens 4
A survey of the biological world, concepts and principles—an introduction to development differentia-
tion, and comparative functions of tissues and organ systems. Four lectures per week. Prerequisite: BIOL
161/171 (with C- or better). Co-requisite: BIOL 173. (spring)

BIOL 171 Biology I Lab ..o 1
BIOL 172 Biology I Lab ..o 1
BIOL 173 Biology I Lab......coceooeirieieeeeee e 1

In addition to illustrating the material from the lecture sessions, the laboratory sessions in the series are
an introduction to basic laboratory procedures and practices for scientific inquiry. Students will work on
developing observational skills, collecting and analyzing qualitative and quantitative data, experimental
design, and presentation of experimental results. Three hours per week. Prerequisite: BIOL 171 for BIOL
172, and BIOL 171 for BIOL 173. Co-requisites: BIOL 161 for BIOL 171, BIOL 162 for BIOL 172, BIOL 163
for BIOL 173. (BIOL 171 fall, winter; BIOL 172 winter; BIOL 173 spring)

BIOL 200 Anatomy and Physiology I ..........ocooiiiniienrere e 5
Major structural and functional systems of the human body. Cells, tissue, bone, muscle, and nervous sys-
tem. Laboratory emphasis on microscopic and gross anatomy. Credits not applicable to a BS in biology
major. Four lecture and three laboratory hours per week. (fall)
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BIOL 210 Anatomy and Physiology Il ... 5
Major structural and functional systems of the human body. Digestive, circulatory, respiratory, endocrine,
urinary, and reproductive systems. Physiological interactions among systems. Laboratory emphasis on
physiology. Credits not applicable to a BS in biology major. Four lecture and three laboratory hours per
week. Prerequisite: BIOL 200. (winter)

BIOL 220 Microbiology.......ccoceeeriirrerererre s 5
Introduction to microbiology, emphasizing health-related aspects. Four lecture and three laboratory hours
per week. Credits not applicable to a BS in biology major. Co-requisite: BIOL 210. (winter, spring)

BIOL 235 Invertebrate Zoology ........ccucvvrieriereninnse s 5
Survey of invertebrate phyla including their anatomy, morphology, taxonomy, and ecology. Four lecture and
three hours laboratory per week. One weekend field trip. Prerequisites: BIOL 161/171, 162/172, 163/173
(all with C- or better). (fall)

BIOL 240 LCT=T 1 =] o T T RN 5
Introduction to the principles of inheritance with an emphasis on the transmission of genetic information
from one generation to the next. Topics include Mendelian and non-Mendelian inheritance, dominance,
linkage, gene interactions, sex determination and sex linkage, polygenic inheritance, human medical ge-
netics, and maternal effects. Five lectures per week. Prerequisites: BIOL 161/171. 162/172, 163/173 (all
with C- or better), or instructor permission. (fall, winter)

BIOL 252 Taxonomy of Flowering Plants............cccevvininnsnseninieneseses s 5
Native flora as an introduction to taxonomy, involving the principal orders and families of flowering
plants. Three lecture and four laboratory hours per week. One weekend field trip is required. Prerequisites:
BIOL 161/171,162/172, 163/173 (all with C- or better). (spring)

BIOL 275 Marine Biology .......ccoerueeerieeierercrere e 5
Study of the marine environment and the animals and plants inhabiting it. Four lecture and three labora-
tory hours per week and one weekend field trip. Prerequisites: BIOL 161/171, 162/172, 163/173 (all with
C- or better). BIOL 235 recommended. (spring)

BIOL 291-293 SPECIAl TOPICS ...cveeeeeeeerere e 1to5
BIOL 296 Directed StUY ......cooeeereeeeeerere s 1to5
BIOL 297 Directed Reading ........ccceveririeeniriese s 1to5
BIOL 300 MiICrobiolOgY......coceieririerirircr e e 5

Basic biology of micro-organisms, including morphology, physiology, genetics, and ecology, with some as-
pects of applied and medical microbiology. Four lecture and three laboratory hours per week. Prerequisite:
BIOL 161/171,162/172, 163/173 (all with C- or better). CHEM 123/133. (fall)

BIOL 305 Molecular Biology Projects Lab ..........ccccoeerceriencnsencnesercseescneesenens 5
Application of molecular techniques to biological questions. Theory and use of molecular biology methods
and study of molecular approaches in current research. Emphasis on experimental design, data interpreta-
tion, and development of an independent project. Two lecture and six laboratory hours per week. Prerequi-
site: BIOL 161/171, 162/172, 163/173, CHEM 123/133, BIOL 240 (all with a C- or better). (winter)

BIOL 310 Developmental Biology .........ccecervererereniesnsenessesesesesse s e sessessesnens 5
Early embryo development with consideration of gametogenisis, fertilization, gastrulation, cell differentia-
tion, and organogenesis. Four lecture and three laboratory hours per week. Prerequisites: BIOL 161/171,
162/172, 163/173 (all with C- or better). (spring)
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BIOL 320 EVOIULION....c.eiiiecee e 5
Course content includes natural and sexual selection, evolutionary genetics, experiments in evolution,
evolution and health, macroevolution, and special topics of our choice. The course format includes lec-
tures, student-led presentations and discussions, and original laboratory research. Student presentations
explore the scientific literature, debate their conclusions, and provide practice giving effective talks. The
laboratories allow students to research, design, conduct, statistically analyze, and write scientific pa-
pers on experiments in evolution. Four lecture and three laboratory hours per week. Prerequisites: BIOL
161/171, 162/172, 163/173 (all with a C- or better). (fall)

BIOL 325 Comparative Anatomy of the Vertebrates...........cccecvvvveninenninsenccnennens 5
Comparative study of the structures of the integumentary, muscular, skeletal, digestive, respiratory, excre-
tory, reproductive, circulatory, and nervous systems of selected vertebrates with emphasis on evolutionary
relationships between organisms. Four lecture and three laboratory hours per week. Prerequisites: BIOL
161/171,162/172, 163/173 (all with C- or better). (winter)

BIOL 330 Comparative Vertebrate Histology ..........coeerenrinnisnesresereerceneens 5
Study of the fundamental body tissues. Three lecture and four laboratory hours per week. Recommended
BIOL 310 or 325. (winter)

BIOL 340 Epidemiology and Public Health..........ccccoiiiiiniineee 3
Introduction to the discipline of epidemiology and it relationship to the field of public health. A survey of
the various sub-disciplines of epidemiology and the research methods used in the field. Prerequisites: BIOL
240 and MATH 120, junior standing. (winter)

BIOL 361 UIRFaStrUCKUNE ...t 4
The examination of cellular structure as seen through the electron microscope. Introduction to theory of
operation of the electron microscope, interpretation of electron micrographs, comparisons of fine structure
of different cell types, correlations of structures with cellular functions, examples of research applications.
Lecture/demonstration format; three lectures and one demonstration period per week. Prerequisite: BIOL
161/171, 162/172, 163/173 (all with C- or better) and instructor permission. (winter)

BIOL 380 AnIiMal BERAVIOF .....cocueeececereceeeeee e 5
Course goals include gaining a broad understanding and an increased fascination for why animals behave
as they do, and the skill to create and answer questions in this field of biology. The course examines how
genetics, development, ecology and evolution shape behaviors including communication, choosing mates,
avoiding predators, finding food, and social interactions. Four lecture and three laboratory hours per week.
One weekend field trip. Prerequisites: BIOL 161/171, 162/172, 163/173 (all with a C- or better). (spring)

BIOL 385 Plant PhySiology ........ccocorimreinercreecreee e 5
Study of the function of plants, with emphasis on the wide range of physiological process that may con-
tribute to success and survival of plants in their environment. Transport mechanisms; water and mineral
management; responses to light, including photosynthesis, photoperiodism, and photomorphogenesis;
functions of plant hormones; responses to environmental stresses; events in development. Four lecture
and three laboratory hours per week. Individual project. Prerequisites: BIOL 161/171, 162/172, 163/173
(all with C- or better); CHEM 337/347 or CHEM 232/242. (spring)

BIOL 388 ANIMal PRySIOlOgY ......ccoeerrerrenieiersincsesese s enas 5
Study of the function of animals, with emphasis on processes that contribute to the success and survival
of animals in their respective environments. Nerve and muscle function, hormonal regulation, osmoregu-
lation, digestion, and thermoregulation. Four lecture and three laboratory hours per week. Prerequisites:
BIOL 161/171, 162/172, 163/173 (all with C- or better); CHEM 232/242 or CHEM 337/347. (fall)

BIOL 391-393 SPECIAl TOPICS ...cvereieeeeere e 1to5
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BIOL 396 Directed StUAY .......coveireiircrcr e 1to5

BIOL 415 Fundamentals of IMMunology ........cccoevivinnincnine e 3
Humoral and cellular immune systems; clonal selection theory; antigen and antibody properties and inter-
actions, immunological diversity; autoimmune diseases; AIDS; cancer immunology; monoclonal antibodies
and immunotherapy. Prerequisites: BIOL 161/171 (with C- or better), 200/210; CHEM 337 or CHEM 232.
(spring)

BIOL 422 Medical Microbiology .........cccouereriererinenresnsencse e 3
Study of clinically significant bacterial and viral pathogens. Characteristics of pathogenic microorganisms
and their mechanisms of pathogenesis at the cellular and molecular level will be emphasized. Epidemio-
logical and immunological aspects of microbial diseases will also be considered. Three lecture hours per
week. Prerequisites: BIOL 220 or 300; CHEM 337, or CHEM 232. (spring)

BIOL 440 Molecular GENETICS ......oueeeeererererere e 5
Study of heredity at the molecular level, including gene structure, transcription, mutation, DNA replication,
recombitant DNA methodologies and their applications. Four extended lectures per week. Prerequisites:
BIOL 161/171 (with C- or better); BIOL 240 (with C- or better); CHEM 337/347 or 232/242. (winter)

BIOL 470 LCTT =TI =l [T | SRR 5
Study of the interactions between organisms in biological communities and the relationship of biological
communities to the environment. Topics include: population growth and regulation, competition and pre-
dation, community energetics and nutrient cycling, comparative ecosystem analysis, and the evolution of
ecosystems. Laboratory exercises include: field sampling techniques, experimental population manipula-
tions, and ecosystem modeling. Four lecture and three laboratory hours per week. One weekend field trip.
Prerequisites: MATH 120; BIOL 161/171,162/172, 163/173 (all with C- or better). Recommended: BIOL 235
or BIOL 252; PSYC 201. (fall, spring)

BIOL 485 L0 | T0] (o ST 5
Cellular structure and function from a molecular approach. Topics include: membrane transport, cell divi-
sion, protein synthesis and secretion, cell communication, the cytoskeleton, and cell motility. Emphasis on
biochemical laboratory techniques. Four lecture hours and three laboratory hours per week. Prerequisites:
BIOL 161/171, 162/172, 163/173 (all with C- or better); BIOL 240 (with C- or better) CHEM 337/347 or
232/242. (fall, winter, spring)

BIOL 487 Biology Senior Synthesis: Independent Experience...........cccocveruennee. 1to4
Gives students the opportunity to integrate their liberal arts background from the core with studies in their
major. Varying with individual the student’s needs, it may involve independent laboratory or field research,
library research, or practical work experience. A written project proposal and final report are required. A
minimum of two credits is required of all biology majors. Prerequisites: senior standing in biology major
or permission of chair. (fall or winter)

BIOL 488 Biology Senior Synthesis: SEminar ...........ccocvvercvsenninserr e 1
Follows BIOL 487. Each student orally presents the results of his/her independent experience to students
and faculty in the Biology Department. Prerequisites: senior standing, BIOL 487. (spring)

BIOL 491-493 SPECIAl TOPICS . .erverrirrerrerrsrre st 1to5
BIOL 496 Independent StUY ........cccoorereriiriene s 1to5
BIOL 497 Directed Reading ........ccvvivreemrcrrrcrer e 1to5
BIOL 498 Directed Research..........coooiererieriene e 1to5
BIOL 499 Undergraduate Research ..........cccoveeirirnencnsencsee e 1to5

Literature and laboratory investigation of a basic research problem. Preparation of a written report. N
grade option approved for research project. Prerequisite: permission of chair. (fall, winter, spring)
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Chemistry

David L. Thorsell, PhD, Chair

Objectives

The Chemistry Department has a strong student-centered chemistry program focused on skills and
practices that promote career and personal development. The faculty is committed to innovative teaching
methods and providing collaborative research experience for all interested students. Recently remodeled
research laboratories and new equipment, including a 400MHz NMR spectrometer, provide an excel-
lent environment for students to engage in undergraduate research projects. Through the promotion of
undergraduate research opportunities, the department encourages one of the most effective methods of
learning chemistry and building skills, confidence and résumés for later professional goals.

Programs offered by the Chemistry Department are designed to prepare the student for professional
work in the various fields of basic and applied chemistry. The bachelor of science in chemistry or bachelor
of science in biochemistry degree is recommended to students who wish to prepare themselves for gradu-
ate studies in chemistry, biochemistry, medical/dental school or for work in the chemical or biochemical
industry. Both of these degrees have options for certification by the American Chemical Society. Some
additional courses are required to meet the certification requirements.

The bachelor of arts degree is recommended for those desiring a solid foundation in chemistry along
with greater freedom of choice for elective courses from programs such as education, business, engineer-
ing, or other fields within the university.

Degrees Offered

Bachelor of Arts

Bachelor of Science in Chemistry (and American Chemical Society certified option)
Bachelor of Science in Biochemistry (and American Chemical Society certified option)

Majors Offered

Chemistry

Chemistry with specialization in Humanities for Teaching
Biochemistry

Minor Offered
Chemistry

Bachelor of Arts
Major in Chemistry

In order to earn the bachelor of arts degree with a major in chemistry, students must complete a
minimum of 180 quarter credits with a cumulative and major/department grade point average of 2.00,
including the following:

l. Core Curriculum Requirements

ENGL 110 College Writing: Inquiry and Argument ...........cccveveerierrenenenssessessesennens 5
PHIL 110 Introduction to Philosophy and Critical Thinking ........cccccecvieninienennen. 5
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Choose one of the folloOWING tWO COUISES: ......cuiuiiririiiirieriireieiiree i 5
HIST 120 Origins of Western Civilization

HIST 121 Studies in Modern Civilization

ENGL 120 Introduction 10 Literature.........c.ccooeereeeneesrsercreees e 5
Fine Arts (one approved 5 credit course; see course descriptions).........cuceverreresesensessessesersenns 5
PHIL 220 Philosophy of the Human Person..........cccocuevvercervnienenssssensessessesesesnens 5
SOCIAl SCENCE | e a e 5
Social Science Il (different discipline from Social Science I).........cccuevcrvrrerieriesese s 5
Theology and Religious Studies Phase Il (200-299) ........cccceeerirrerirnerierreesesee e 5
Ethics (UPPer diVISION).......ccooceeeireeee e e e 5
Theology and Religious Studies Phase 11l (300-399) .......c.ccocererineenmnnennessesesesessesessessessessessesnes 5
InterdisCiplinary e 3to5
SeNior SYNThESIS o *3to5

*Major requirement.
NOTE: The senior synthesis core requirement for the bachelor of arts degree with a chemistry major is
CHEM 488, 489 and 1 to 3 credits of CHEM 499 or 1 credit of CHEM 490.

Il. Major Program Requirements

47 credits in chemistry, including:

CHEM 121 General Chemistry | ... 4
CHEM 131 General Chemistry Lab | ..o 1
CHEM 122 General Chemistry [l........ccoeeieeenirreee e 4
CHEM 132 General Chemistry Lab Il ..o 1
CHEM 123 General Chemistry ... 4
CHEM 133 General Chemistry Lab 1l ........coovceeciiieneneseeessese s 1
CHEM 231 Fundamental Organic Chemistry | .........cccooiniririnienieneseseesese s 4
CHEM 241 Fundamental Organic Chemistry Lab I..........ccooooiiniinieeeceee 2
CHEM 232 Fundamental Organic Chemistry Il .........cccoovverierinienennenesnsesses s 4
CHEM 242 Fundamental Organic Chemistry Lab Il...........cocooininniiieees 2
CHEM 319 Quantitative ANalYSis.........ccoviemrirerenrere e 5
CHEM 361 Physical Chemistry Il........c.ccoovirierienenenese e snens 3
CHEM 371 Physical Chemistry Lab I ... 2
Choose 10 credits from among the folloWing eleCtiVeS. ..o 10
CHEM 260 Laboratory Safety (2)

CHEM 360 Physical Chemistry | (3)

CHEM 362 Physical Chemistry 11l (3)

CHEM 372 Physical Chemistry Lab II (2)

CHEM 415 Advanced Inorganic Chemistry (3)

CHEM 425 Synthetic Inorganic Chemistry Lab (2)

CHEM 426 Instrumental Analysis (5)

CHEM 436 Advanced Organic Chemistry (3)

CHEM 454 Biochemistry I (3)

CHEM 455 Biochemistry Il (2)

CHEM 456 Biochemistry I (3)

CHEM 464 Biochemistry Lab | (2)

CHEM 465 Biochemistry Lab Il (1)

CHEM 499 Undergraduate Research (1 to 3)

and special topics or independent study courses.
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lll. Other Major Department Requirements

MATH 134 CalCUIUS L. 5
MATH 135 L0 1] 3 | SRS 5
MATH 136 CalCUIUS T e 5
MATH 232 Multivariable Calculus ............coeiivieririiserere s 3
Cho0SE PhYSICS SEIES @ OF B ..ttt 15
a. PHYS 105 Mechanics

PHYS 106 Waves, Sound, Electricity and Magnetism

PHYS 107 Thermodynamics, Optics and Modern Physics
b. PHYS 121 Mechanics

PHYS 122 Electricity and Magnetism

PHYS 123 Waves and Optics

Bachelor of Arts
Major in Chemistry
Specialization in Humanities for Teaching

In order to earn the bachelor of arts degree with a major in chemistry and specialization in humanities
in teaching, students must complete a minimum of 180 credits with a cumulative grade point of 2.50 and
major/department grade point average of 2.00, including the following:

I. Core Curriculum Requirements

HUMT 150 Composition: Language and Thought...........cccooviniiinieninennsssesenennens 5
HUMT 151 Composition: Language and the Arts ... 5
HUMT 152 Logic, Ethics, and Discernment ............ccoceveernnncrserneseseseses e 5
HUMT 161 Humanities: Introduction t0 TUtOFING .......ccccovvercerrerrenerese s 2
HUMT 162 Humanities: Introduction to TUtOFiNg ........ccccevererrencnienserreer e 1
HUMT 163 Humanities: Introduction t0 TUtOring .......cccccveiermecnecrerese e 1
HUMT 171 Proseminar: Humanistic Foundations of Education...........cccccooeeriicnnencne 5
HUMT 180 Socio-Cultural Transformations L............cccoeeereeeneneniennererese e 5
HUMT 181 Socio-Cultural Transformations Il .........c.cooeeeieirnnnricrnereresee s 5
HUMT 182 Socio-Cultural Transformations Il ............coccorenrenrennerereereereeeeene 5
HUMT 273 Seminar on Secondary Education .........ccooceiniinsnnnicnnenenesesereneeens 5
HUMT 274 Supervised Internship in Secondary Education ............cccccoveenenrcnnennns 5
HUMT 301 Perspectives on the Person I.........ccccveeenrennsnniessessesesessssssses s sesesesnens 5
HUMT 302 Perspectives on the Person Il...........cccocvveririeniennenensenseses e 5
HUMT 371 Education and the Polity...........ccoeomiiriinerrere e 5
HUMT 372 Leadership and Teaching........cccecevrererennniesnsenessesese e snens 5
HUMT 380 Cultural INterface........cooceeeeeeeeeee e 5
HUMT 400 Seminar on Contemporary Problems...........cccooeerinninnenneseneseseseseens 5
HUMT 471 Jesuit EAUCAtioN ......covcceeececereeee s 5
HUMT 472 Jesuit Education PracticUm..........ccocceoerinincnnnceesese s 5
CISS 120 Poverty in AMeriCa. ... 5

Il. Major Program Requirements

CHEM 121/131 General Chemistry |........cooeeiiecre e 5
CHEM 122/132 General Chemistry ... 5
CHEM 123/133 General Chemistry [ ........coooeieerirercere e 5



College of Science and Engineering Chemistry 377

CHEM 231/241 Fundamental Organic Chemistry | .......cccocovereincinnsneree e 6
CHEM 232/242 Fundamental Organic Chemistry Il ..........ccooveririmrienesesesnsesses s 6
CHEM 319 Quantitative Analysis.........ccocvrererienerre s 5
CHEM 361 Physical Chemistry Il..........ocoiirinrr e 3
CHEM 371 Physical Chemistry Lab | ..o 2
CHEM 260 Laboratory Safety ... 2
CHEM 454 Biochemistry |......cccouiiiiicccrr e 3
CHEM 488/489 SENIOF SYNTNESIS.....ceecerererere e e 3
Choose 5 credits from the folloWing €ICHIVES:.......cceveieereeiricier s 5
CHEM 360 Physical Chemistry | (3)

CHEM 362 Physical Chemistry 11l (3)

CHEM 372 Physical Chemistry Lab (2)

CHEM 415 Advanced Inorganic Chemistry (3)

CHEM 425 Synthetic Inorganic Chemistry Lab (2)

CHEM 426 Instrumental Analysis (5)

CHEM 436 Advanced Organic Chemistry (3)

CHEM 455 Biochemistry Il (2)

CHEM 456 Biochemistry Il (3)

CHEM 464 Biochemistry Lab | (2)

CHEM 465 Biochemistry Lab Il (1)

CHEM 499 Undergraduate Research (1 to 3)

lll. Other Major Department Requirements

BIOL 161 Biology I: Molecular and Cellular Biology ..........ccccccvvermenrenerenercneneens 4
BIOL 171 Biology I Lab ...cc.coeeieieceee e 1
MATH 134 CalCUIUS L. e 5
MATH 135 CalCUIUS L. 5
MATH 136 CalUlUS Tl ... 5
MATH 232 Multivariable Calculus ..o 3
ChOOSE OPTION @ OF Dlvvuvreceisceie ettt 15
a. PHYS 105 Mechanics

PHYS 106 Waves, Sound, Electricity and Magnetism

PHYS 107 Thermodynamics, Optics and Modern Physics
b. PHYS 121 Mechanics

PHYS 122 Electricity and Magnetism

PHYS 123 Waves and Optics

NOTE: For a secondary endorsement in general science, 5 credits of earth science is required.

Bachelor of Science in Chemistry

In order to earn the bachelor of science in chemistry degree, students must complete a minimum of
180 quarter credits with a cumulative and major/department grade point average of 2.00, including the
following:

I. Core Curriculum Requirements

ENGL 110 College Writing: Inquiry and Argument ............ccoueveercerrenenennsensnssesennens 5
PHIL 110 Introduction to Philosophy and Critical Thinking .......c..ccccvevieriniienennen. 5
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Choose one of the folloOWING tWO COUISES: ......cuiuiiririiiirieriireieiiree i 5
HIST 120 Origins of Western Civilization

HIST 121 Studies in Modern Civilization

ENGL 120 Introduction 10 Literature.........c.ccooeereeeneesrsercreees e 5
Fine Arts (one approved 5 credit course; see course descriptions).........cuceverreresesensessessesersenns 5
PHIL 220 Philosophy of the Human Person..........cccocuevvercervnienenssssensessessesesesnens 5
SOCIAl SCENCE | e a e 5
Social Science Il (different discipline from Social Science I).........cccuevcrvrrerieriesese s 5
Theology and Religious Studies Phase Il (200-299) ........cccceeerirrerirnerierreesesee e 5
Ethics (UPPer diVISION).......ccooceeeireeee e e e 5
Theology and Religious Studies Phase 11l (300-399) .......c.ccocererineenmnnennessesesesessesessessessessessesnes 5
InterdisCiplinary e 3to5
Senior Synthesis (CHEM 488, 489, and 499 required) .........cccrvvrrervinreniensssessessessenssenns *3to5

*Major requirement.

Il. Major Requirements

60 credits in chemistry, including:

CHEM 121 General Chemistry | ..o 4
CHEM 131 General Chemistry Lab | ......cooooeeivciiceniencneres e 1
CHEM 122 General Chemistry ... 4
CHEM 132 General Chemistry Lab Il ..o 1
CHEM 123 General Chemistry [ ........cocceiveeisenrese e 4
CHEM 133 General Chemistry Lab 1l ..o 1
CHEM 319 Quantitative ANAlYSis.........ccoreeerirereirer e 5
CHEM 335 0rganic ChemiStry | ......ccoccveeineninieee e nnens 3
CHEM 345 Organic Chemistry Lab L..........cooorriii s 2
CHEM 336 0rganic Chemistry Il ......ccooceeriemrirerererese e 3
CHEM 346 Organic Chemistry Lab Il.........ccoooviiininienenesecesese e 2
CHEM 337 Organic Chemistry ll ... 4
CHEM 347 Organic Chemistry Lab Il ..o 2
CHEM 360 Physical Chemistry l........ccucucvverieiienerenese s 3
CHEM 361 Physical Chemistry Il..........cooiiriiirirree e 3
CHEM 371 Physical Chemistry Lab I ..o 2
CHEM 362 Physical Chemistry Hl.........cocveerierienerennsesnse e enens 3
CHEM 372 Physical Chemistry Lab Il.........ccocoooiie s 2
CHEM 426 Instrumental Analysis ..o 5
CHEM Electives (400 l@Vel).......cccvceriierieerieeree s e s n s s s e enn e 6

lll. Other Major Department Requirements

MATH 134 L0t 1] 1 RS 5
MATH 135 (@] a1 113 | RS 5
MATH 136 (@ 1 Lol ] T | | SR 5
MATH 232 Multivariable CalCUIUS .........ooeereeeee e e e 3
PHYS 121 1=l 1P T3S 5
PHYS 122 Electricity and Magnetism...........cocceeerirnercnieneneesenee e 5
PHYS 123 Waves and OPtics......ccovrererereererserrerereseesseses s s ses e e e s e ssessesnas 5

NOTE: 1. For the American Chemical Society certified degree option, the 6-credit elective, above under
I, must be replaced by CHEM 415, CHEM 425, CHEM 454, CHEM 464, and three additional credits of
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approved advanced work in chemistry (CHEM 499 is acceptable here). 2. For students planning graduate
work, any of the courses, MATH 233, MATH 234, or CHEM 415, 425, 436, 454, 455, 456, 464, and 465 are
strongly recommended as electives. 3. The senior synthesis core requirement for the bachelor of science
degree in chemistry is CHEM 488, 489 and 1 to 3 credits of CHEM 499.

Bachelor of Science in Biochemistry

In order to earn the bachelor of science in biochemistry degree, students must complete a minimum of
180 quarter credits with a cumulative and major/department grade point average of 2.00, including the
following:

I. Core Curriculum Requirements

ENGL 110 College Writing: Inquiry and Argument ............cooorirerienenenensensenereenens 5
PHIL 110 Introduction to Philosophy and Critical Thinking ..........ccocvevnrrersenncrcrnens 5
Choose one of the folloWING TWO COUISES: ....vururiiirrrnririrrie s snses 5
HIST 120 Origins of Western Civilization

HIST 121 Studies in Modern Civilization

ENGL 120 Introduction 1o Literature..........c.ocoeereicrencneere e 5
Fine Arts (one approved 5 cr. course; see course descriptions)...........cccoveeererrererenessessessesesnenns 5
PHIL 220 Philosophy of the Human Person...........coceevericrsernesesesesessessessesessennens 5
o Tl 1Y o 11Tl ST RR 5
Social Science Il (different discipline from Social Science I).........ccceceveervercerircenene s 5
Theology and Religious Studies Phase 11 (200-299) ........ccccorerereerenmrnersersesesesssssesessessessessessesns 5
Ethics (UPPEr diVISION).......cccceieririeniesie e s r e s 5
Theology and Religious Studies Phase 11l (300-399) .......ccccoerirerrnmrnerierere e 5
InterdisCiplinary e 3to5
Senior Synthesis (CHEM 488, 489, and 499 required) .........cccererrerrerrermnsensessessesessessesennens *3to5

*Major requirement

Il. Major Requirements
60 credits of chemistry, including:

CHEM 121 General Chemistry |.......coceeiiierreeer e s 4
CHEM 131 General Chemistry Lab | ..o 1
CHEM 122 General Chemistry [l........ccoeeireenirrere e 4
CHEM 132 General Chemistry Lab Il .......cocoeiiinninrecreer e 1
CHEM 123 General Chemistry ... 4
CHEM 133 General Chemistry Lab 1l ........cooveecerceneneeesesesse e 1
CHEM 215 Fundamental Inorganic Chemistry.........cccecriercnnenninsescessees e 3
CHEM 319 Quantitative ANalYSis......cooerererrrerrcrrere e 5
CHEM 335 0Organic ChemIiStIY | ......coccveeerennererseee e 3
CHEM 345 Organic Chemistry Lab L.........cocooiiiinininer e 2
CHEM 336 0rganic Chemistry Il ......ccoooceeiieiineiceres e 3
CHEM 346 Organic Chemistry Lab Il........ccccooiirinineneresesre e 2
CHEM 337 Organic Chemistry ll........ccooveriiieerr s 4
CHEM 347 Organic Chemistry Lab Il ........ccooimiiiiiec e 2
CHEM 361 Physical Chemistry Il..........cooverieirerenenese e 3
CHEM 371 Physical Chemistry Lab | .........cccccvveniriiecrerere e 2

CHEM 454 Biochemistry |......cccouiiiiiceec e 3
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CHEM 455
CHEM 456
CHEM 464
CHEM 465

Choose option a or b

a. CHEM 426

b. CHEM 362
CHEM 372

Biochemistry I1.......covciiiiccseecr e
BIiochemistry lll.....coceoueieeeeeeecirerc e
Biochemistry Lab 1 ........ooooiiieeeer s
Biochemistry Lab Il ...

Instrumental Analysis (5)
Physical Chemistry 11l (3)
Physical Chemistry Lab Il (2)

lll. Other Major Department Requirements

BIOL 161 Biology I: Molecular and Cellular Biology .........cccoorerenennnenierienienennens
BIOL 171 Biology 1 Lab ...
Choose 10 credits from the folloWINg SIX COUISES: ....uvveuiirirrirrririirreiererisees st see s sesssesens 10
BIOL 163 Biology IlI: Physiology and Development (4)

BIOL 173 Biology Il Lab (1)

BIOL 240 Genetics (5)

BIOL 300 Microbiology (5)

BIOL 440 Molecular Genetics (5)

BIOL 485 Cell Biology (5)

MATH 134 CalCUIUS L. e
MATH 135 CalCUIUS e
MATH 136 CalculUS Tl ...
MATH 232 Multivariable CalculUus ..o
PHYS 121 1=l 1P T3S
PHYS 122 Electricity and Magnetism ...........coccerevernnesninnsensenesesesse s snens
PHYS 123 Waves and OPtics......ccoverererrerernerere s

NOTE: 1. For the American Chemical Society certified degree option, the student must take CHEM 425 and

both CHEM 426 and

CHEM 362/372. CHEM 360 and 362/372 are highly recommended electives for stu-

dents planning graduate work in biochemistry. 2. The senior synthesis core requirement for the bachelor
of science degree in biochemistry is CHEM 488, 489 and 1 to 3 credits of CHEM 499.

Minor in Chemistry

In order to earn a minor in chemistry, students must complete 35 credits in chemistry, including:
CHEM 121 General Chemistry | ......ccocoeeenennsenccrieriennenns 4
CHEM 131 General Chemistry Lab | ......ccocvvvvercercercrnennen 1
CHEM 122 General Chemistry 1. 4
CHEM 132 General Chemistry Lab Il .......ccccooveercrcercrnennes 1
CHEM 123 General Chemistry lll.......cccoevverncencerieresiennen 4
CHEM 133 General Chemistry Lab Il .........ccoeerieriercnene. 1
CHEM 319 Quantitative Analysis........c.ceeeereererrerrerserserennns 5
CHEM Elective (200-level or above)........cccccevvercieecieerieenseeenen *5
Organic Chemistry (200-level or above)........c.ccccceverereneerecenne. 10

*1 credit from CHEM/CRJS 480 Forensic Science may apply towards the CHEM elective requirement in

the minor.

See policy for minors

(84-1) for more information.
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Chemistry Courses

Credit may be received for only one of each of the following sets of courses: CHEM 231/330/335;
232/331/336; 241/345; 242/346. A student who completes CHEM 231 with a grade of B or better may
enroll in CHEM 336 with the instructor permission.

All prerequisite courses must be completed with a grade of C- or better for the prerequisite to be
fulfilled.

CHEM 101 Introductory General Chemistry ..........coevverrierieniensenenese s nnens 5
Survey of inorganic chemistry, treating the basic principles and descriptive material relevant to the health
sciences. Core lab science course. Four lecture and three laboratory hours per week. Prerequisite: MATH
107 or 110, or placement at a higher math level. (fall, winter, spring)

CHEM 102 Introductory Organic and Biochemistry........c.ccoceereererenennnensensenesennens 5
Organic chemistry and introduction to biochemistry with application to the health sciences. Four lecture
and three laboratory hours per week. Prerequisite: CHEM 101 or equivalent.

CHEM 104 Chemistry, Food and NUtrition...........cccoorerninnsninreseseeeese e 5
Basic general and organic chemistry in the contexts of food and nutrition, including atoms and molecules,
ionic and molecular substances, chemical reactions, minerals, vitamins, fats and oils, lipids, carbohydrates,
proteins, and the chemistry of cooking food. Core lab science. (spring)

CHEM 105 Introduction to Environmental Chemistry ..........cccceveninnincnsenccnsesennens 5
Basic chemistry in the context of environmental processes, such as greenhouse gases, global warming,
ozone, energy production and consumption, and groundwater contamination. Evaluation of the impact
modern human life has upon the environment, and assessment of current topical literature. Fulfills core
lab science requirement.

CHEM 121 General Chemistry | ... 4
Atomic and molecular structure, oxidation-reduction reactions, mass relationships, periodic properties,
acids, bases ionic reactions. Five lectures per week. Prerequisites: CHEM 101 or high school chemistry and
placement into MATH 120 or higher. Co-requisite: CHEM 131. (fall, winter)

CHEM 122 General Chemistry Il ... 4
Thermochemistry, gases, solutions, equilibria. Four lectures per week. Prerequisite: CHEM 121 and MATH
120 or placement at a higher math level. Co-requisites: CHEM 132 . (winter, spring)

CHEM 123 General Chemistry [ ........cooceiveeiienereee e 4
Thermodynamics, kinetics, electrochemistry, nuclear chemistry, chemistry of metals and nonmetals. Four
lectures per week. Prerequisite: CHEM 122. Co-requisite: CHEM 133. (spring, summer)

CHEM 131 General Chemistry Lab | ..o 1

CHEM 132 General Chemistry Lab 11 ..o 1
Introduction to basic laboratory procedures and safety, practice in modes of scientific inquiry, including
observation, measurement, data collection, interpretation and evaluation of results, and reporting. Three
hours per week. Prerequisite: CHEM 131 for 132. Co-requisites: CHEM 121 for 131; 122 for 132. (131, fall,
winter; 132, winter, spring)

CHEM 133 General Chemistry Lab 1l ..o 1
Introduction to qualitative chemical analysis on a semimicro scale. Experimentation in the chemistry of
ionic systems and basic quantitative analytical methods. Four hours per week. Co-requisite: CHEM 123;
Prerequisite: CHEM 132. (spring, summer)

CHEM 215 Fundamental Inorganic Chemistry..........ccccovnrrersrneseresnsensessesseseseneens 3
Foundational topics in inorganic chemistry with emphasis on coordination chemistry, solid state chemistry,
inorganic descriptive chemistry and bioinorganic chemistry. Prerequisite: CHEM 123. (spring)
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CHEM 231 Fundamental Organic Chemistry | .......cccocovereincinnsneree e 4

CHEM 232 Fundamental Organic Chemistry Il ...........cooniriiininiineseseerere s 4
Structure, bonding, nomenclature, reactions, and synthesis of organic compounds: 1) alkanes, alkenes,
alkynes, alkyl halides, aromatic, and heteroaromatic compounds; Il) alcohols, ethers, phenol, thiols, alde-
hydes, ketones, carboxylic acids and derivatives, amines, carbohydrates, amino acids, and proteins. Spec-
troscopic applications. Each is four lecture hours per week.Consult advisor for adequacy of 200 level or-
ganic chemistry series to satisfy admission requirements for specific medical schools. Prerequisites: CHEM
123 for 231; 231 for 232. (231 winter; 232 spring)

CHEM 241 Fundamental Organic Chemistry Lab I..........cocooronininenieeeeccee 2
CHEM 242 Fundamental Organic Chemistry Lab Il...........cocoonnnnineeee 2
Techniques used in synthesis, isolation, and identification of organic compounds. Each is four laboratory
hours per week. Co-requisite: 231 for 241; 232 for 242. Prerequisite: CHEM 133 for 241; 241 for 242. (241
winter; 242 spring)

CHEM 260 Laboratory Safety ... 2
Important aspects of hazardous chemicals and laboratory safety, including pertinent laws and regulations.
Establishing and maintaining a safe working environment in the laboratory. Prerequisite: One quarter of
general chemistry. (winter)

CHEM 291-293 SPECIal TOPICS ...eruerrirrerrrsirserse s 1to5
CHEM 296 Directed StUAY .......coveerreeer e 1to5
CHEM 319 Quantitative Analysis.........ccocvieririininrre e ————— 5

Theory, methods, and techniques of volumetric, electro-analytical, spectrophotometric, chromatographic
and micro-analytical procedures in quantitative analysis; introductory statistics. Two lecture and six labo-
ratory hours per week. Prerequisites: CHEM 123, 133 and junior level standing or permission of chair. (fall,
winter)

CHEM 330 0rganic Chemistry 1A ........cooeireenieeerseee e nnens 4

CHEM 331 Organic Chemistry HlA.........ccoeeeirrerere e 4
Structural theory, functional groups, nomenclature, stereochemistry, kinetics and thermodynamics of or-
ganic reactions, syntheses of organic compounds and applications. Emphasizes the use of kinetic and
non-kinetic methods in the determination of reaction mechanisms, and qualitative structure-reactivity cor-
relations. IA: Hydrocarbons, alkyl halides, ethers and alcohols, spectroscopy. II1A: Aromatics, aldehydes and
ketones, carboxylic acids and their derivatives, amines, carbohydrates and lipids. Prerequisites: one year of
general chemistry with laboratory for 330; CHEM 330 or one semester of organic chemistry for 331. Co-
requisites: CHEM 345 (2 cr) Organic Chemistry Laboratory | for 330; CHEM 346 (2 cr) Organic Chemistry
Laboratory Il for 331. Offered summer only, 330 in first four weeks and 331 in second four weeks.

CHEM 332 Organic Chemistry HIA........ccov e 2
The chemistry of carbanions, amino acids, proteins and nucleic acids. Offered concurrently with CHEM 337
in spring quarter. A new course for students wanting credit for the 300-level organic series. NOTE: CHEM
330-332 are equivalent to CHEM 335-337. Prerequisite: CHEM 331.

CHEM 335 0Organic ChemiStry | ......coceieeeresrnsenessese s re e snens 3
Structural theory, functional groups, nomenclature, stereochemistry, kinetics and thermodynamics of or-
ganic reactions, syntheses of organic compounds, and applications; hydrocarbons and alkyl halides. Four
lectures per week. Prerequisite: CHEM 123. (fall)

CHEM 336 Organic Chemistry Il .........ccooevierenierecr s 3
Structural theory, functional groups, nomenclature, stereochemistry, kinetics and thermodynamics of or-
ganic reactions, syntheses of organic compounds, and applications; spectroscopy, aromatic and oxy-or-
ganic compounds. Four lectures per week. Prerequisite;: CHEM 335. (winter)
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CHEM 337 Organic Chemistry 1 ........cccorieiiiicncsre e 4
Structural theory, functional groups, nomenclature, stereochemistry, kinetics and thermodynamics of or-
ganic reactions, syntheses of organic compounds, and applications; amines, phenols and aryl halides,
carbanions and the structure and chemistry of biomolecules. Four lectures per week. Prerequisite: CHEM
336. (spring)

CHEM 345 Organic Chemistry Lab L........ccooeoieicnicnienesesesesses e 2
Theory and practice of laboratory techniques; experimental study of properties of organic compounds; intro-
duction to organic synthesis. Four hours per week. Prerequisite: CHEM 133. Co-requisite: CHEM 335. (fall)

CHEM 346 Organic Chemistry Lab Il..........coooiiiiieeeeereee e 2
Application of laboratory techniques in simple and multistep syntheses; qualitative and quantitative mea-
surements of properties of organic compounds; determination of kinetic and thermodynamic parameters.
Four hours per week. Prerequisite: CHEM 345. Co-requisite: CHEM 336. (winter)

CHEM 347 Organic Chemistry Lab I ..........ooveriierineeeseer e 2
Instrumental and classical qualitative techniques applied to the identification of organic compounds. Five
hours per week. Prerequisite: CHEM 346 (or 242) Co-requisite: CHEM 337 (or prerequisite 232). (spring)

CHEM 360 Physical Chemistry ©........ccoooiiininrir e 3
CHEM 361 Physical Chemistry Il..........c.ooieriiierireree e 3
CHEM 362 Physical Chemistry ll.........cocvierierienenenesesnsesese e nnens 3

1. Quantum chemistry and spectroscopy. 2. States of matter, thermodynamics, equilibrium, kinetics. 3.
Theory of reaction rates, thermodynamics of solutions, phase equilibrium, electrochemistry, photochemis-
try and statistical thermodynamics. Three lectures per week. 1 may be taken either before or after 2 and 3.
Prerequisites: CHEM 123, CHEM 133, MATH 232, and one year of physics for CHEM 360 and CHEM 361;
CHEM 361 for CHEM 362. (360 fall, 361 winter, 362 spring)

CHEM 371 Physical Chemistry Laboratory I ..o 2
CHEM 372 Physical Chemistry Laboratory Il ..........ccoooeiniririninereesesesese s 2
Quantitative measurements of physical chemical phenomena, detailed data analysis, and evaluation. Four
laboratory hours per week. Prerequisites: CHEM 319 for CHEM 371; CHEM 371 for CHEM 372. CHEM 361
is co-requisite or prerequisite for CHEM 371; CHEM 362 is a co-requisite or prerequisite for CHEM 372.
(371 winter, 372 spring)

CHEM 391-393 SPECIal TOPICS ...crverrirrerrrirsrre st 1to5
CHEM 396 Directed StUAY .......covireiircre e 1to5
CHEM 415 Advanced Inorganic Chemistry.........c.ccoouiirrnnnennsneserrese e 3

Advanced topics in inorganic chemistry, with particular attention to the transition metals, including their
compounds, properties and biochemistry. Prerequisite: CHEM 361. (spring)

CHEM 425 Synthetic Inorganic Chemistry Laboratory .........cccocceeinvvncncnsenccncenee 2
Synthesis and characterization of inorganic compounds involving a variety of laboratory techniques and
instrumentation, including, high temperature, vacuum line or inert atmosphere and nonaqueous solvent
syntheses and characterization by NMR, FTIR, conductivity, GC, magnetic susceptibility and UV-Vis spec-
troscopy. Four laboratory hours per week. Prerequisite: CHEM 319. Co-requisite: CHEM 415. (spring)

CHEM 426 Instrumental Analysis ..........ccovvrinrinr 5
Theory and techniques of instrumental methods representative of spectrometric, electroanalytical and
chromatographic techniques. Two lecture and two four-hour laboratory periods per week. Prerequisites:
CHEM 319, 361. (spring)

CHEM 436 Advanced Organic Chemistry.........cocoreeminriinenisnese e 3
Advanced topics in organic chemistry. Directed reading and/or lectures. Prerequisite: CHEM 361 and one
year of organic chemistry. (fall)
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CHEM 454 Biochemistry |......cccouiiiiicccrr e 3
Structure and function of amino acids, proteins, lipids, carbohydrates and nuclear acids. Kinetics and
mechanisms of enzyme action. Molecular aspects of cell biology and function. Prerequisites: BIOL 161 and
171 or permission of chair; CHEM 232 or CHEM 337. (fall)

CHEM 455 BIioChemistry Il......coeeeeeeerer e 2
Mechanistic study of the biosynthesis of nucleic acids and proteins using directed readings. Two lecture
hours per week. Prerequisite: CHEM 454. (winter)

CHEM 456 Biochemistry [l ......cccoueriieceee e 3
Intermediary metabolism: A study of the metabolism of carbohydrates, lipids, amino acids, and nucleic
acids with emphasis on enzymology, thermodynamics, metabolic control mechanisms, and integration of
control between metabolic pathways. Prerequisite: CHEM 454. (spring)

CHEM 464 Biochemistry Lab | ......ccveoeeeeciieecceres e 2
Current laboratory methods in biochemistry including amino acid analysis, enzyme kinetics, protein puri-
fication techniques, gel electrophoresis, immunoblotting, and fatty acid analysis. Prerequisites: CHEM 242
or CHEM 347; CHEM 319. Co-requisite: CHEM 454. (fall)

CHEM 465 Biochemistry Lab Il ..o 1
Methods of biotechnology including the polymerase chain reaction. Three laboratory hours per week.
Prerequisites: CHEM 454 and CHEM 464. Co-requisite: CHEM 455. (winter)

CHEM 480-483 Interdisciplinary Core COUrSe ........ccuumrirnmrierseresseesesee s sseessenneas 3to5
Title and content change each term.

CHEM 488 Senior Synthesis SEMINAr | ..........coiireircrree e 1
Initiation of a research project. Includes online chemical literature search, project formulation, annotated
bibliography and preparation of a brief research proposal. Required as part of the senior synthesis core re-
quirement for chemistry, biochemistry and medical technology majors. Prerequisites: CHEM 232 or CHEM
336, minimum 10 credits of chemistry at SU or permission of chair. (fall)

CHEM 489 Senior Synthesis Seminar Il .........ccocveeriniencrsercr e 1
Presentation of the senior synthesis project. Includes oral and written presentation of the senior synthesis
project according to the American Chemical Society guidelines for undergraduate research presentations.
Required as part of the senior synthesis core requirement for chemistry, biochemistry and medical technol-
ogy majors. Prerequisite: CHEM 488. (spring)

CHEM 490 SeNior SYNThESIS......ceeveercrrcrre s 1to3
Capstone activity, including in-depth investigation of scientific or clinical topics. Prerequisites: CHEM 488
and permission of chair.

CHEM 491-493 SPECIAl TOPICS ...crverireereirere e 1to5
CHEM 496 Independent STUY ... 1to5
CHEM 497 Directed Reading ........cceeueierieriererereseree s 1to5
CHEM 498 Directed Research..........coooioivrininincsre e 1to5

Permission of chair required.

CHEM 499 Undergraduate Research ........ccccoovenerenensssensescses s 1to6
Literature and laboratory investigation of a research problem in collaboration with a chemistry depart-
ment faculty member or approved external advisor. A minimum of four laboratory hours per week per
credit. Prerequisite: CHEM 488 permission of chair.
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Civil and Environmental Engineering

Phillip Thompson, PhD, PE, Chair

Objectives

Civil engineering is the knowledge of mathematical and physical sciences to provide structures, im-
prove and protect the environment, and provide facilities for community living, industry, and transporta-
tion for the use of mankind.

The mission of the Civil and Environmental Engineering Department is to provide educational opportu-
nities for students seeking to enter the civil engineering profession, so that they can achieve competence
in the field while recognizing their social responsibilities. The program provides a strong foundation in the
areas of mathematics, basic and engineering sciences, and the humanities and social sciences. It encour-
ages further self development and life-long intellectual achievement. The program seeks to build student
skills in written and oral communication, and a sense of poise and professionalism.

Analysis and design courses in the fields of environmental, geotechnical, hydraulic, structural, and wa-
ter resources engineering are offered in addition to preparatory courses in sciences and basic mechanics.
A broad base of theory is provided, along with its application to current practices of the profession.

The program objectives of the civil engineering program are to prepare graduates in the following
areas:

e Technical Proficiency: Ability to apply a technical core of knowledge in mathematics, science,
and civil engineering, which includes understanding the fundamentals of several recognized civil
engineering areas (e.g., environmental, geotechnical, structural, and water resources engineering).

e Communications Skills: Ability to communicate effectively including writing, speaking, listening,
and observing and to use graphics, the worldwide web, and other communication tools.

e Professional Skills: Ability to use the broad spectrum of skills needed in professional
practice including teamwork, leadership, and project and business management, and an understand-
ing of professional ethics, contemporary issues, safety, and economics.

¢ Personal Breadth: Understanding of non-technical aspects of engineering, including ethical con-
siderations, concern for society and the environment, and multi-cultural perspectives, as well as a
commitment to life-long learning and service to the professional and civic communities.

Degree Offered

Bachelor of Science in Civil Engineering

Majors Offered
Civil Engineering
Civil Engineering with specialization in Environmental Engineering

Minor Offered

Environmental Engineering
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Departmental Requirements

In addition to the prerequisites, departmental candidacy in one of the engineering departments is
required for entry into 300- and 400-level courses. Candidacy is achieved by successfully completing all
required 100- and 200-level engineering, chemistry, computer science, mathematics, and physics courses
with a combined grade point average of at least 2.50, as well as ENGL 110. Only courses graded C (2.00)
or higher may be transferred into the department to offset degree requirements.

For graduation, a minimum 2.50 cumulative grade point average is required, as well as a minimum
2.50 average in Seattle University classes in science, computer science, physics, mathematics, and engi-
neering courses.

Taking the Washington state Fundamentals of Engineering (FE) examination is required for the de-
gree. The civil engineering program is accredited by the Engineering Accreditation Commission of ABET,
formerly known as the Accreditation Board for Engineering and Technology.

Bachelor of Science in Civil Engineering
Major in Civil Engineering

In order to earn the bachelor of science in civil engineering degree, students must complete a minimum
of 192 credits including 45 credits in core curriculum, with a cumulative and major/department grade
point average of 2.50, including the following:

I. Core Curriculum Requirements

Students majoring in civil engineering must earn a minimum of 45 credits in the core curriculum.

ENGL 110 College Writing: Inquiry and Argument ............cccuerereerienenennsessessesenaens 5
PHIL 110 Introduction to Philosophy and Critical Thinking ........cccccevcivenicnienennen. 5
Choose one of the fOlloWING TWO COUSES: ... 5
HIST 120 Origins of Western Civilization

HIST 121 Studies in Modern Civilization

ENGL 120 Introduction 10 Literature.........c.ccoovirerenenrsenere s 5
PHIL 220 Philosophy of the Human Person...........ccoceoveercernerienenesesnsessessesesesnens 5
Social Science | (N0t ECONOMICS) ...cccvieiiiieciiee e e e s s e e s sas e s s sse e s e ne e sesne s sennesenneesenneesannes 5
Social Science Il satisfied by CEEGR 302

Theology and Religious Studies Phase 11 (200-299) ........ccccooererereenmnnersessesesessesseses e sessessessesnas 5
Ethics (UPPer diVISION).......cceiciieeiiiier e s s r e nne e 5
Theology and Religious Studies Phase 11l (300-399) .......ccccooerirerenrnerrerrere e enas 5

Interdisciplinary satisfied within major.
Senior synthesis filled by CEEGR 487, 488, 489.

Il. Major Requirements
83 credits, including:

CEEGR 105 Civil Engineering Graphics and Communication..........ccccerevenrniensenserernens 3
CEEGR 221 Mechanics of Materials L..........cccoeerrereiieeree e 4
CEEGR 222 Mechanics of Materials Lab I.........cccccovriircirienrereceeerer e 2
CEEGR 302 Engineering ECONOMY ........coccoouerirneenercnsiescsee s 3
CEEGR 311 Engineering Measurements...........cccooerereeneenennennesesesesssss s sneas 4
CEEGR 323 Mechanics of Materials Il ..........ccoceririirvinrerre e 5
CEEGR 331 Fluid MeChANIES .....cveeeeeieeee e 4
CEEGR 335 Applied Hydraulics........ccoooieririiercereeeeee s 5

CEEGR 337 L [T T - 1 SRR 1



College of Science and Engineering Civil and Environmental Engineering 387

CEEGR 342 Environmental Engineering Chemistry ..........cocoovvinnnnnsneneneseseneseens 4
CEEGR 351 Engineering GEOolOgY .......cccvcvrereriererensesse s s nnens 4
CEEGR 353 SOil MEChANICS ... 5
CEEGR 371 Water ReSOUNCeS |........ccoiiiiriiiiiini e 3
CEEGR 445 Structural Mechanics ........ccoerieerirererrere e 5
CEEGR 473 Principles of Environmental ENgineering ..........ccccuvevervenenensensensensesenanns 5
CEEGR 487 Engineering Design L. 4
CEEGR 488 Engineering Design l........cocoerrienerrsereree e 4
CEEGR 489 Engineering Design I ..........cooooireniniesenceereree e 4
Choose elective SEQUENCE @ OF D ...t 10
a. CEEGR 447 Structural Design |

CEEGR 449 Structural Design Il
b. CEEGR 474 Water Supply and Wastewater Engineering

CEEGR 475 Hazardous Waste Engineering
Choose one of the folloWINg fiVE COUISES:.......ciiiiniiice e 4
CEEGR 425 Transportation Engineering
CEEGR 455 Foundation Design
CEEGR 472 Water Resources Il
CEEGR 476 Environmental Law and Impact Studies
CEEGR 486 Green Engineering

lll. Other Major Department Requirements

CHEM 121 General Chemistry | ... 4
CHEM 131 General Chemistry Lab | ..o 1
MEGR 210 SEALICS 1. —————————————— 4
MEGR 230 DYNAMICS.. e 4
MEGR 281 Engineering Methods............coooeirinrercrc e 4
MATH 134 CalCUIUS | ..o 5
MATH 135 CalCUIUS L. 5
MATH 136 CalCUIUS T o 5
MATH 232 Multivariable CalCulus ... 3
MATH 233 Linear Algebra.........ccoo i 3
MATH 234 Differential EQUAtiONS...........ccoorierrerereresesersee e 4
Choose one of the folloWING TWO COUISES: ....vururiiirrreririrerriersisee st snees 5
MATH 244 Probability and Statistics

MATH 351 Probability

PHYS 121 MECRANIES ...ttt 5
PHYS 122 Electricity and Magnetism...........cccoorininiinnncrse s 5
PHYS 123 Waves and OPticCS......covrererererrernerserseresesseses s s s sssssesessessesessessesnas 5
Elective (CEEGR 100 recommended) ........ccevveerierrieiriersseesssesssesssessssesssesssesssssssnenns 2

NOTE: Fundamentals of Engineering (FE) examination is required for graduation.
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Bachelor of Science in Civil Engineering
Major in Civil Engineering with a
Specialization in Environmental Engineering
In order to earn the bachelor of science in civil engineering degree with a specialization in environmen-
tal engineering, students must complete a minimum of 45 credits in the core curriculum and 192 credits

total. A cumulative 2.50 grade point average is required, in addition to a 2.50 average in major/depart-
ment requirements, including the following:

I. Core Curriculum Requirements

ENGL 110 College Writing: Inquiry and Argument ............coooiirerininenesensenereenens 5
PHIL 110 Introduction to Philosophy and Critical Thinking ..........ccccoevenirienicrennens 5
Choose one of the folloWING TWO COUISES: ....vururiiiririeiererrie st nees 5
HIST 120 Origins of Western Civilization

HIST 121 Studies in Modern Civilization

ENGL 120 Introduction to Literature...........ccoceeerinserinseserses s 5
PHIL 220 Philosophy of the Human Person.........c...ccoeoriineinencnescrese e 5
Social Science | (NOt @CONOMICS) ...cvivieerieeriierirerser st e reerrressae e s e e ssaessseesseesssesrsessseesssesnessneesseenas 5
Social Science Il satisfied by CEEGR 302

Theology and Religious Studies Phase 11 (200-299) ........ccccoirerrrrnernrrerere e seenas 5
Ethics (UPPEr diVISION).......ccoceierireneesee s s r e e 5
Theology and Religious Studies Phase Il (300-399) .......c.cccecrirrerimrnerienseeseree e 5

Interdisciplinary satisfied within major.
Senior synthesis filled by CEEGR 487, 488, 489.

Students majoring in civil engineering with an environmental engineering specialty must earn a minimum
of 45 credits in the core curriculum. See detailed core curriculum information in this Bulletin.

Il. Major Requirements
78 credits, including:

CEEGR 105 Civil Engineering Graphics and Communication..........cccecevvvrerienneenenne 3
CEEGR 221 Mechanics of Materials ........c.ccoorermrenenesrrrre s 4
CEEGR 222 Mechanics of Materials Lab I.........ccooooiireineeeeereeree e 2
CEEGR 302 Engineering ECONOMY ........cocciviiririeenerinsie s s s 3
CEEGR 311 Engineering Measurements..........cocverennnnninnncnmnesissssssns s 4
CEEGR 331 Fluid MEChANICS ..o 4
CEEGR 335 Applied HydraulicS.......ccooeieeieccriere s 5
CEEGR 337 3 (1T E3) I SRS PSON 1
CEEGR 341 Biological Principles for Environmental Engineers...........ccocuevverierserernnns 5
CEEGR 342 Environmental Engineering Chemistry .........cccvcvvenninnesicnseencnseeseennens 4
CEEGR 351 ENgineering GEOIOgY .......c.ccervrerrrnmrenmreei s 4
CEEGR 353 SOIl MECHANICS ... 5
CEEGR 371 Water RESOUICES | .....civieiriiie i 3
CEEGR 473 Principles of Environmental ENgineering ...........cccccvvvernrerenereseseneneens 5
CEEGR 474 Water Supply and Wastewater ENgineering ........c.ccocveererrerensessessenessennas 5
CEEGR 475 Hazardous Waste ENgiNeering .........cccvcvvererneerienseesessenssesesssesesseessesnens 5
CEEGR 487 Engineering Design ..o 4
CEEGR 488 Engineering Design l.........cocoiriiieninese e 4

CEEGR 489 Engineering Design I ... 4
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Choose one of the folloWINg fiVE COUISES:........iuimriiiriirieriee i 4
CEEGR 425 Transportation Engineering

CEEGR 455 Foundation Design

CEEGR 472 Water Resources I

CEEGR 476 Environmental Law and Impact Studies

CEEGR 486 Green Engineering

lll. Other Major Department Requirements

CHEM 121 General Chemistry | ..o 4
CHEM 131 General Chemistry Lab | ......cooooeeiiciicnicnenereseses e 1
MEGR 210 SEATICS cvereerrere s ———————————— 4
MEGR 230 DYNAMICS....ciiiiii i ——— 4
MEGR 281 Engineering Methods..........ccccvvereriereninnnesnseses e 4
MATH 134 Lo [T (13 [PPSO 5
MATH 135 L0 1] 1 | SRR RR 5
MATH 136 CalCUlUS Tl ... 5
MATH 232 Multivariable Calculus ..o 3
MATH 233 Linear Algebra...... .o 3
MATH 234 Differential EQUAtiONS...........ccvceeeriereninese s 4
Choose one of the follOWING TWO COUISES: ......cuiuiiirireieiecte st 5
MATH 244 Probability and Statistics
MATH 351 Probability
PHYS 121 =T 1 T TS 5
PHYS 122 Electricity and MagnetisSm .........ccooeeorencrennesreeree e 5
PHYS 123 Waves and OPLicCS......covvererenrnrensinseseressesseses s s s ssessesessessessessessesns 5
Choose one of the folloWING TWO OPTIONS: ......cucvvvieereieicrcie sttt nees 5
a. BIOL 101 Principles of Biology
b. BIOL 161 Biology I: Molecular and Cellular Biology

BIOL 171 Biology | Lab
Elective (CEEGR 100 recommended) ........cccereerrveerreerrersseesseesseesssesseesssesssesssssssnenns 2

NOTE: Fundamentals of Engineering (FE) examination is required for graduation.

Minor in Environmental Engineering

To earn a minor in environmental engineering, students must complete a minimum of 30 credits in civil
and environmental engineering, including:

CEEGR 341 Biological Principles for Environmental Engineers...........ccoceereecrcncnnencns 5
CEEGR 342 Environmental Engineering Chemistry .........cccocrernererennsnsensessesenennens 4
CEEGR 351 ENgineering GEO0IOGY ......ccucvercerirerenesesie s s snens 4
CEEGR 473 Principles of Environmental ENgineering ...........c..ccoeerererenerencrencnenens 5
CEEGR 476 Environmental Law and Impact Studies ..........c.ccoevrererernnnnensessensenennnns 4
CEEGR 486 Green ENgiNeering .......coccvcerernerirneeneses e 4
Approved CEEGR courses (300 or higher) ... 4

Students majoring in civil engineering are not eligible for this minor. See policy for minors (84-1) for more
information.
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Civil and Environmental Engineering Courses

CEEGR 100 Introduction to Civil and Environmental Engineering.........cccoccveeveerernens 2
Investigation of some major branches of civil ‘and environmental engineering at the introductory level.
Introduction to the profession through lectures from faculty and practicing civil engineers, field trips to
construction sites and design offices and hands-on demonstrations. Research of contemporary and signifi-
cant civil engineering projects. Recommended for students majoring in civil and environmental engineer-
ing. Open to all students wishing to explore the possibilities of civil and environmental engineering as a
career. (fall)

CEEGR 105 Civil Engineering Graphics and Communication..........ccccooerrierierierierennns 3
An introduction into the drawing production and communication process in civil engineering. Sketching,
drawing interpretation, plan views, sections, elevations, dimensioning, abbreviations, and professional
written communication. Development of drawing packages using AutoCAD with emphasis on professional
drawing production. Three two-hour sessions per week. Laboratory. (fall, spring)

CEEGR 221 Mechanics of Materials L.........ccoieeiireirere e 4
Mechanics of solid deformable bodies; relationships between the external forces acting on elastic bodies
and the stresses and deformations produced. Members subjected to tension, compression, flexure, and
torsion. Four lecture hours per week. Prerequisites: MEGR 210, MATH 136. (fall, spring)

CEEGR 222 Mechanics of Materials Laboratory I..........cccvcrinveneniennnnsensessenesenaens 2
Laboratory experiments on the mechanics of solid deformable bodies and the relationships between ten-
sion, compression, flexure, and torsion. Developing technical report writing skills; use of spreadsheets and
computer graphics. Four hours per week. Pre or co-requisite: CEEGR 221. (fall, spring)

CEEGR 291-293 Special Topics 1 to 5
CEEGR 296 Directed StudY .......ccoerirrerrer s 1to5

CEEGR 302 Engineering ECONOMY ........cocooverirnienicrinse s 3
Elements of immediate and long-term economy of facility design, construction and maintenance; interest
rates, present worth and prospective return on investment; depreciation and replacement studies. (fall,
winter)

CEEGR 311 Engineering Measurements .........c.cceeerrernererneesesssessessesssessesssessesssessesses 4
Introduction to surveying and mapping. Concepts, instruments and practice of engineering measurements,
topographic mapping, public land system, boundary surveys, aerial photogrammetry, and the global posi-
tion system; error adjustment, earthwork, and highway curve design. Three lectures and one laboratory
period per week. Prerequisites: MATH 120, 121, and CEEGR 105. (spring)

CEEGR 323 Mechanics of Materials Il .........ccoveeerrerreree e 5
Continuation of the mechanics of solid deformable bodies. Beam topics, stability of columns, combined
stresses and strains, fatigue and energy relationships. Laboratory experiments on the mechanics of solid
deformable bodies and the stresses and deformations produced. Improving technical writing skills; use of
spreadsheets and computer graphics. Four lecture hours and one three-hour laboratory per week. Prereg-
uisites: C- or better in CEEGR 221, MATH 234. (winter)

CEEGR 325 Applied Engineering Mechanics .........ccoeerernreesensessessesessesessessessesessenns 3
Advanced topics in mechanics of materials and structural analysis for students not specializing in struc-
tures. Combine stress states, calculation of beam deflections, column stability and theories of failure. Three
lecture hours per week. Prerequisites: CEEGR 221, MATH 234. (winter)
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CEEGR 331 Fluid MeCh@niCs .......coviueeeeeecerercrcre e 4
Fluid properties. Elementary mechanics of incompressible fluids. Hydrostatics and fluid kinematics. Con-
tinuity and energy equations. Pump and turbine power calculations. Fluid resistance phenomena and
estimations for laminar and turbulent flows. Momentum equation and dynamic forces. Dynamic similitude
and hydraulic modeling. Pre or co-requisite: MEGR 230. (fall, winter)

CEEGR 335 Applied HydraulicS.......cooereiererrescsseee e 5
Extension and application of fluid mechanics principles with laboratory. Pipes in series and in parallel.
Branching pipes and pipe networks. Pipeline system curves. Basic hydraulic machinery. Analysis of pump-
ing systems. Basic open channel flow. Backwater analysis. Culverts. Four lecture hours and one three-hour
laboratory per week. Prerequisite: CEEGR 331. (winter)

CEEGR 337 Fluids Laboratory ............ccoeeeeeomreenneeireec e 1
Experimental calibration of various flow meters, loss coefficients, and pipe friction factors. Experimental
verification of various principles of fluid mechanics. One three-hour laboratory per week. Co-requisite
(CEEGR Majors only): CEEGR 331. (fall, winter)

CEEGR 341 Biological Principles for Environmental Engineers...........cocueveerierserernnns 5
Basic principles of microbiology and biochemistry as applied to environmental control and wastewater
treatment. Kinetic and energetic aspects are emphasized. Effects of domestic and industrial water pollu-
tion on the biological characteristics of natural waters and aquatic life are studied. Laboratory includes
plating techniques, studying biological growth kinetics and advanced genetic techniques such as gene
amplification using polymerase chain reaction (PCR). Prerequisite: BIOL 101 or BIOL 161 and 171 or
equivalent. (fall)

CEEGR 342 Environmental Engineering Chemistry .........ccceevvvenninnenicnseencnseeseennens 4
Principles of chemical kinetics and thermodynamics applied to fundamental understanding of aqueous
environmental samples, including natural waters, wastewaters, and treated waters; factors controlling
inorganic and organic chemical concentrations, acid-base equilibria, and absorption phenomena. Prereg-
uisites: CHEM 121, 131, or equivalent. (spring)

CEEGR 351 Engineering GEOolOgY .......c.ceoveereriererenese s 4
Mineralogy of rocks; types of rocks, their formation, structure and engineering properties; plate tecton-
ics; structural geology; seismicity; introduction to and use of topographic maps, aerial photographs and
geologic maps in engineering projects. Geotechnical field exploration techniques. Slope stability issues.
Erosional and depositional land forms of rivers and glaciers. Engineering geology in contemporary civil
engineering projects. Four lecture hours per week. (fall)

CEEGR 353 Y LI =Tl 1P 5
Engineering properties and classification of soils; compaction, permeability, effective stress concept, con-
solidation, settlements and time rate of settlements, shear strength of soils, strength measurements of
soils, field investigation. Four lecture hours and one laboratory session per week. Prerequisites: CEEGR
221. Pre- or co-requisite: CEEGR 331. (winter)

CEEGR 371 Water RESOUICES | .....civviieiriiiire it 3
Hydrologic data sources, collection, and analysis, including frequency analysis. Precipitation, runoff, evap-
oration, and transpiration. Analysis of stream flow, hydrographs, flood mitigation, and drainage basins.
Prerequisite: CEEGR 331, Co-requisite or prerequisite: MATH 244 or 351. (spring)

CEEGR 391-393 SPECIAl TOPICS ...cveeieeee e 1to5

CEEGR 396 Directed StUY ......coccoeiieeeere 1to5
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CEEGR 425 Transportation ENgineering ..........cccocreninnnniscncnncsssssnssne s 4
Introduction to the fundamentals of highway transportation systems. Methods of predicting travel de-
mand and capacity supply. Use of field surveys and statistical representation of traffic characteristics.
Urban transportation planning and design. Roadway design. (winter)

CEEGR 445 Structural Mechanics ........cccoreeererrereese e 5
Classical and matrix methods in structural mechanics. Introduction to finite element analysis, dynamic
response of structures, structural idealization and computer modeling. Prerequisite: CEEGR 323. (fall)

CEEGR 447 Structural Design | ..o 5

CEEGR 449 Structural Design Il.......ccocoeeereeireree e 5
Design of structural members and connections. Specific structural design building codes. 1. Steel design. I1.
Reinforced and prestressed concrete design. Prerequisite: CEEGR 445. (447 winter, 449 spring)

CEEGR 455 Foundation DeSign..........cooeeeeriericrncrerere e 4
Design considerations for foundations. Introduction to Terzaghi's bearing capacity theory and lateral earth
pressure theory. Design of shallow and deep foundations. Design of retaining walls, sheet pile walls and
anchored retaining structures. Slope stability analysis. Correlation of soil properties based on subsurface
exploration results. Prerequisite: CEEGR 353. (spring)

CEEGR 472 Water Resources ..o 4
Streamflow routing process. Hydrograph analysis and synthesis. Reservoir capacity, operation, and routing

processes. Subsurface hydrology. Well hydraulics. Erosion and sedimentation. Prerequisite: CEEGR 371.
(fall)

CEEGR 473 Principles of Environmental ENgineering ........c..cccvverevennsennnnsessensesennnns 5
Introduction to water and wastewater treatment processes, air pollution control and hazardous waste
management through the understanding of physical, chemical, and biological processes as well as mass
balance analyses. Four lectures and one laboratory or field trip per week. Prerequisites: CHEM 121, 131,
CEEGR 342. (fall)

CEEGR 474 Water Supply and Wastewater ENngineering ..........ccocceverererensensessessessennas 5
Physical, chemical, and biological process design for water supply and wastewater treatment. Four lec-
tures and one laboratory or field trip per week. Prerequisite: CEEGR 473. (winter)

CEEGR 475 Hazardous Waste ENGINEEIING ......ccccerereereerennersersessmssessessesessessessessessessnns 5
Explores the fate and transport of hazardous materials in the environment. Regulatory considerations,
programmatic criteria and remediation technologies are also evaluated. Prerequisite: CEEGR 473 or in-
structor permission. (spring)

CEEGR 476 Environmental Law and Impact Studies ..........c.cceevvererenennnensensensesennens 4
Social, economic, and engineering factors involved in environmental regulations. National and regional
water policies, programs, and administration. Emphasis on national environmental policy act and its im-
plementation. Terminology of environmental inventory, assessment, and impact statement. Senior stand-
ing recommended. (winter)

CEEGR 486 Green ENgineering........cccveviniicmninncncnss s 4
Introduces principles of green building including the sustainable use of water, energy and materials. Fo-
cuses also on the design of alternative energy production systems including solar, wind and microhydro
systems for the developing world. Sustainable pollution control technologies for air and water are also
examined. Students are required to identify a project that culiminates with a final design report and pre-
sentation. Pre- or co-requisite: CEEGR 342. (spring)
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CEEGR 487 Engineering Design L.........ccocvriiinininn s 4
Design process, problem solving and decision making, project planning and scheduling, team dynamics,
résumé writing, networking and interviewing skills, interaction with the professional engineering com-
munity, developing technical writing and oral communication skills. Engineering proposal preparation for
senior capstone project. Prerequisite: senior standing and department permission. (fall)

CEEGR 488 Engineering Design ll........cocooiriiienininsescseseree s 4

CEEGR 489 Engineering Design I ... 4
Group design project focusing on the integrative aspects of engineering subject matter. The project should
focus on: (1) philosophy of design, a creative approach, and a comprehensive design project; planning,
organizing and leading an engineering project, exercising judgment and considering economic factors;
and (2) integrated aspects of creative design and analysis; case studies; design of a novel device or system.
Two lecture and four design hours per week. The three-course series fulfills the senior synthesis core re-
quirement. Prerequisite: CEEGR 487 for CEEGR 488; CEEGR 488 for CEEGR 489. (488 winter, 489 spring)

CEEGR 491-493 SPECIAl TOPICS .cureeerereerirte s 1to5
CEEGR 496 Independent StUAY ........cccocrcrcerierene e 1to5
CEEGR 497 Directed Reading .....c.ceoveeerrerrersererere s 1to5

CEEGR 498 Directed RESEAICN.......eeeeeeieeeee et 1to5
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Computer Science/Software Engineering

Richard LeBlanc, PhD, Chair

Objectives

The computer science program seeks to prepare students for careers that require sophisticated pro-
gramming and computer applications in industrial, scientific, technical or educational settings, and to
incorporate into the program the principles and techniques of software engineering. The program provides
solid foundations for understanding the changing roles of computers in society and encourages students
to apply their knowledge to solving a variety of problems through laboratory and project activities.

Recognizing that different people study computer science for different reasons, the department offers
both bachelor of science and bachelor of arts degrees. The bachelor of science in computer science (BSCS)
degree program provides a rigorous professional, technical educational background, appropriate for a
career in software development or for entry into graduate study in computer science. A general option is
available, as well as two specializations, the bachelor of science in computer science with a specialization
in mathematics, and the bachelor of science in computer science with specialization in business. These
specialized options within the BSCS degree program enable students to develop greater interdisciplinary
expertise which will better equip them for jobs demanding such skills in the workplace.

The bachelor of arts (BA) degree program offers a sound foundation in computer science courses, while
allowing greater flexibility in determining an area of application of the acquired computing skills. It is an
excellent preparation for students interested in professional careers involving computer applications in
less technical areas such as business or education.

Both the BSCS and BA degree programs require that all students complete a capstone experience,
the year-long senior software engineering project which requires students to work in small groups to
complete a substantial software system project, working with a faculty advisor and a sponsoring organi-
zation from business or industry. In addition to the bachelor's degree programs, the department offers a
computer science minor, as well as computer literacy courses.

Degrees Offered

Bachelor of Arts

Bachelor of Science in Computer Science

Master of Software Engineering—See the Graduate Bulletin

Majors Offered

Computer Science

Computer Science with Specialization in Mathematics
Computer Science with Specialization in Business

Minor Offered

Computer Science
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Departmental Requirements

A grade of C (2.00) is required in all CSSE courses that are prerequisites to other required CSSE courses.
Only courses graded C (2.00) or higher may be transferred to satisfy degree requirements. Transfer credits
in the major require departmental approval. The MATH 134, 135, 136 sequence can be fulfilled by any
three quarter or two semester calculus sequence from which Seattle University accepts the first course
or courses as substitutes for MATH 134 and 135. Both the cumulative grade point average and grade
point average for major/department courses completed at Seattle University must be at least 2.50
for graduation.

Bachelor of Arts
Major in Computer Science

The bachelor of arts degree with a major in computer science requires students to complete a minimum
of 180 quarter credits with both a cumulative grade point average and a major/department grade point
average of 2.50 or better.

I. Core Curriculum Requirements

ENGL 110 College Writing: Inquiry and Argument ...........cccocvvenieninncninsensessee e 5
PHIL 110 Introduction to Philosophy and Critical Thinking. .........cccccoeviririnicnicnnens 5
Choose one of the folloWING TWO COUSES: ..uvririreriririreirie st nees 5
HIST 120 Origins of Western Civilization

HIST 121 Studies in Modern Civilization

ENGL 120 Masterpieces of LIterature .........cccocveeenesnsensssese s 5
Lab SCIENCE s 5
Fine Arts (one approved 5 credit course, see course descriptions).........cccoereerereressesserserernenns 5
PHIL 220 Philosophy of the HUMaN Person ............cccoeeeverrerieresesesessessessesessessssseses e ssessesnenes 5
SoCial SCIENCE I 5
Social Science Il (different discipline from Social Science I).........ccceeeveervercerincenese s 5
Theology and Religious Studies Phase 11 (200-299) .......cccooerererennnersessessesessesee s sessessessesnas 5
Ethics (UPPer diVISION) ......oceiciiieiiieeese e s e nne e 5
Theology and Religious Studies Phase 11l (300-399) ........ccocorirerrnrnrrerrere e 5

Interdisciplinary satisfied by CSSE 481
Senior Synthesis filled by CSSE 486, 488, and 489.

Il. Major Requirements

59 credits in computer science, including:

CSSE 151 Fundamentals of Computer SCIENCe |........cccvvercerierieneresesnsensessesesennens 5
CSSE 152 Fundamentals of Computer Science Il..........coeorurireinennesereceeeeeeene 5
CSSE 250 Data STrUCTUIES .....oooeeeeeeecce e s 5
CSSE 308 Technical CommuUNICations..........c..oocericrmeecrerree s 3
CSSE 370 Fundamentals of Databases | .........cccccoeireireneneicrescree e 5
CSSE 380 Organization of Programming Languages ............ccceeeerenmrenerncnercnenenens 5
CSSE 481 The Art of Web DeSign .......ccceeeceernierierese e enes 5
CSSE XXX CSSE El@CLIVES ...coeireieeereerteree ettt 15
(10 Credits must be 300 level or above, excluding CSSE 482-483, 486-489)

CSSE 486 Software Engineering Project.........cccvvvrererensesensnnsessesessesssssssessessessesnens 5
CSSE 488 Software Engineering & Project Development Il ...........cccooeireeinicncnnncne 3

CSSE 489 Software Engineering & Project Development lll...........cccoooeeneercnnennne 3
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lll. Other Major Department Requirements
45 credits including:

MATH 134 CalCUIUS 1. 5
MATH 135 CalCUIUS Tl ——————— 5
Choose one of the follOWING TWO COUISES: ......cuiuiiirireiieriecte et 5
MATH 244 Probability and Statistics

MATH 351 Probability

*Area Of APPIICAtION ..ot 30

*Bachelor of arts degree students must complete a coordinated group of application area courses. These
courses must include at least 30 credits of courses in an area of proposed application of computer science.
These 30 credits may be those prescribed for a minor in another department, but may not include any
credits already required by the Computer Science Department for the bachelor of arts degree. In areas of
application where a minor is not prescribed, the Computer Science Department will define the acceptable
application area courses, with the assistance of the appropriate departments.

Bachelor of Science in Computer Science
Major in Computer Science—General Option

The bachelor of science in computer science degree (BSCS) requires students to complete at least 180
quarter credits with both a cumulative grade point average and a major/department grade point average
of 2.50 or better.

I. Core Curriculum Requirements

ENGL 110 College Writing: Inquiry and Argument ...........cccovevverceriesenessnsensensesennens 5
PHIL 110 Introduction to Philosophy and Critical Thinking .........ccccecvverininnennen. 5
Choose one of the fOlloWING TWO COUSES: .....cuieimieeriiciniicirier e 5
HIST 120 Origins of Western Civilization

HIST 121 Studies in Modern Civilization

ENGL 120 Introduction to Literature ..........cccevercersercerieseree s 5
Fine Arts (one approved 5 credit course, see course descriptions).........ccceeerrerresesensessensessersenns 5
PHIL 220 Philosophy of the Human Person..........cccocoeviercerinenenessssnsessessesesenaens 5
1Yo o T 1 Yo =T V- 5
Social Science Il (different discipline from Social Science I).........ccovcvvervnreriereniesesnsessesenenens 5
Theology and Religious Studies Phase I (200-299) ........c.ccevirirrercennesieneesesee e 5
Ethics (UPPer diVISION).......ccocierirereesee e s e 5
Theology and Religious Studies Phase 11 (300-399).......c.ccocererrirsnmnnensessesesessessesessessessessessesss 5
INterdisCiplinary e e e nne e 3

Senior Synthesis filled by CSSE 487, 488, 489

Il. Major Requirements

84 credits in computer science, including:

CSSE 151 Fundamentals of Computer SCeNCe |.......coecevueeerueierencrererese s 5
CSSE 152 Fundamentals of Computer Science Il .........cocecrcrvenerierennnenssseseneneens 5
CSSE 210 Foundations of Computer SCIENCE ........cccvvvererrerierierenere s 5
CSSE 250 Data STrUCTUIeS .......coociiriie 5
CSSE 251 Introduction to Computer Organization............ccccveerereresnsensessessesennens 5

CSSE 308 Technical ComMUNICAtIONS.........cceeiiiiiiii e 3
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CSSE 310
CSSE 320
CSSE 340
CSSE 350
CSSE 370
CSSE 380
CSSE 487
CSSE 488
CSSE 489
CSSE 4XX

Design and Analysis of Algorithms ............ccooeoeinricnnnneeesre e 5
Object-Oriented Development..........ccoceereeenesnsnse s 5
Operating SYSEMS ......ccccvveririerereese e 5
Theoretical CoOmputer SCENCE........ccoccreeerereereeere e 5
Fundamentals of Databases | .........ccccccoeirenrenrennesereseree e 5
Organization of Programming Languages .........cccucveerverernnsssessensessensens 5
Software Engineering & Project Development | .........cccccvrreicncrerececne 5
Software Engineering & Project Development Il ........cccoovvvvvincenccrcnnens 3
Software Engineering & Project Development Il .........ccccoovvvierienicricnnnns 3
Electives (400-level, excluding 480-483, 486-489) .......cccoeerrerererrernenne 15

lll. Other Major Department Requirements

38 credits in mathematics, physics, and science including:

MATH 134 CalCUIUS | . 5
MATH 135 CalCUIUS 1 e 5
MATH 136 CalUlUS Tl ... 5
MATH 233 Linear Algebra ... 3
PHYS 121 1=l 1P TS 5
Choose two of the fOllOWING SIX OPTIONS: ... cvveeerererrereeresecieirse et 10
PHYS 122 Electricity and Magnetism

PHYS 123 Waves and Optics

BIOL 161 & 171 Biology I: Molecular and Cellular Biology and Lab

BIOL 240 Genetics

CHEM 121 & 131
CHEM 122 & 132

General Chemistry | and Lab
General Chemistry Il and Lab

Choose one of the follOWING TWO COUISES: ......cuiuiiirireieiecte st 5

MATH 244
MATH 351

Fundamentals of Probability and Statistics
Probability

Bachelor of Science in Computer Science
Major in Computer Science with a
Specialization in Business

The specialization in business will prepare students for information management or information tech-
nology positions, which are increasingly critical in most companies. In addition to computer science re-
quirements (69 credits), the student will take at least 30 credits of business courses through the Albers
School of Business and Economics.

This bachelor of science in computer science degree requires students to complete at least 180 quarter
credits with both a cumulative grade point average and a major/specialization/department grade point
average of 2.50 or better.

I. Core Curriculum Requirements

ENGL 110 College Writing: Inquiry and Argument ..o 5
PHIL 110 Introduction to Philosophy and Critical Thinking ..........ccccovverierienierennens 5
Choose one of the folloWING TWO COUISES: .....ucuiuiiirieriricie st neees 5
HIST 120 Origins of Western Civilization
HIST 121 Studies in Modern Civilization
ENGL 120 Masterpieces of LIterature .......c.ccveevevenesnsinsissese s saens 5
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I 1Y o 1= 1 Tl 5
Fine Arts (one approved 5 credit course; see course descriptions).........cuceeerrereriesessessensessenanns 5
PHIL 220 Philosophy of the Human Person ...........cccucvvrcerinienenesnsnsessessesesenaens 5
Social Science | (N0t @CONOMICS) ...ccueirieereeerierterree e s e rrae s e s e e ree s ae e e e s e e srae s se e s e e snesnneensnenas 5
Social Science Il filled by ECON 271.......ccoceeirereneenersessessessesessessesesssssessssessessssssssssssssssssssssessens 5
Theology and Religious Studies Phase I (200-299) .......c.ccooirirrerirneriene e 5
Ethics (UPPer diVISION).......ccoocieeereeee e s e 5
Theology and Religious Studies Phase 111 (300-399) ......c.ccocerervrenmnnssessesesessessesessessessessessesnes 5

Interdisciplinary satisfied by CSSE 481
Senior Synthesis filled by CSSE 487, 488, 489

Il. Major Requirements

69 credits in computer science, including:

CSSE 151 Fundamentals of Computer SCIeNnce |.......c.cccoeierueienencrererereeeeeeeeene 5
CSSE 152 Fundamentals of Computer Science Il ..........cocecreriererieresnnensersesenennens 5
CSSE 210 Foundations of Computer SCIENCE ........cccvrrererrerierierererese s 5
CSSE 250 Data STrUCTUIeS .......cocciireeie 5
CSSE 308 Technical CommMUNICAtIONS.........ccceveercrere e 3
CSSE 310 Design and Analysis of Algorithms............ccccovcriiininniennsnseereeens 5
CSSE 320 Object-Oriented Development...........cccooeriiiirinnnnnrre s 5
CSSE 370 Fundamentals of Databases I .........ccoeeeresnnrirsniencree e 5
CSSE 380 Organization of Programming Languages .........cccecveerrerrerenensensensessensens 5
CSSE 481 The Art of Web DeSign ......co.cociuiirieiirieceecrecrie e 5
CSSE 487 Software Engineering & Project Development I...........cccccveineencncnnencns 5
CSSE 488 Software Engineering & Project Development Il .........cccccevvvvinienccriennens 3
CSSE 489 Software Engineering & Project Development lll...........cccooeierenenicncnnncne 3
CSSE 4XX Electives (400-level, excluding 480-483, 486-489) ........c.ccccovrerrrrcrerncnn 10

lll. Business Specialization Requirements

30 credit hours in ASBE satisfying one of the following:........cccoceeevveccnsscce e 30
Courses required for minor in Accounting or

Courses required for minor in Business Administration or

Courses required for minor in Economics or

Courses required for minor in Entrepreneurship and Innovation or

Courses required for minor in Finance or

Courses required for minor in International Business or

30 Approved credit hours of upper-level ASBE courses

IV. Other Major Department Requirements

15 credits including:

MATH 134 (@ 1 Lol ] L3 SRS 5
MATH 135 CalCUIUS 1 e 5
Choose one of the folloWING TWO COUISES: ....vururiiirrrerierirrie st snses 5
ECON 260 Business Statistics

ECON 310 Quantitative Methods and Applications

NOTE: 1. Each student must complete a business specialization in accounting, business administration,
economics finance, entrepreneurship and innovation or international business, by completing the courses
specified by the ASBE for these minors in the chosen area of specialization. Students should be aware
that the ASBE does not allow students completing this program to also minor in business administration.
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2. BSCS business specialization students must meet all prerequisites for courses taken and must be at least
at junior standing when enrolled in 300/400 level courses from Albers School of Business and Economics.
3. Business courses are subject to the same grade minimums as for business administration majors. 4. The
total number of business credits, prerequisite plus required credit hours in business cannot exceed 24 per-
cent of a student’s total credit hours (ECON 260, ECON 271, ECON 310 do not count as business hours).

Bachelor of Science in Computer Science
Major in Computer Science with a
Specialization in Mathematics

This specialization requires students to take 64 credits in computer science and 50 credits in math-
ematics. The combination of mature skills in applied mathematics and strong computer applications skills
is a rare and valuable combination.

This bachelor of science in computer science degree requires students to complete at least 180 quarter
credits with both a cumulative grade point average and a major/specialization grade point average of
2.50 or better.

I. Core Curriculum Requirements

ENGL 110 College Writing: Inquiry and Argument ............cccveerircenrenenesensessensesennens 5
PHIL 110 Introduction to Philosophy and Critical Thinking .........ccccooeeiiiininicnnns 5
Choose one of the folloWING TWO COUSES: ....vuiuririieririerirrie s ees 5
HIST 120 Origins of Western Civilization

HIST 121 Studies in Modern Civilization

ENGL 120 Masterpieces of LIterature .........ccocvvererereesnsenscssesesese e 5
Fine Arts (one approved 5 credit course; see course descriptions).........cucecevrererienessensensessenaens .5
PHIL 220 Philosophy of the Human Person........c...ccoeoreiniinnnnescresereeeeenens 5
PHYS 121 MECRANIES ... 5
o Tl 1Y o 11Tl ST 5
Social Science Il (different discipline from Social Science I).........ccceceecervercerircenene e 5
Theology and Religious Studies Phase 11 (200-299) ........ccccorerererenmrnersersesesesssssesessessessessessesnes 5
Ethics (UPPEr-diVISION).......cccceiieririeniisie s r e s 5
Theology and Religious Studies Phase 11l (300-399) .......c.ccooererrrrnmrnerierere e 5
INterdisCiplinary e 3

Senior Synthesis filled by CSSE 487, 488, 489

Il. Major Requirements

64 credits in computer science courses, including:

CSSE 151 Fundamentals of Computer SCIeNCe |........ccovcercerierienerienennsesses s 5
CSSE 152 Fundamentals of Computer Science ll.........ccocvcevvrveneriennnnseninsesesenaens 5
CSSE 250 Data STrUCTUIeS .......cocciireeiecrr 5
CSSE 251 Introduction to Computer Organization ............ccceeerrerrenesnsensensessesieneens 5
CSSE 308 Technical CommUNICAtioNs..........ccvcericrienirerr s 3
CSSE 310 Design and Analysis of Algorithms............c.ccccoeiniininnecnesecreens 5
CSSE 320 Object-Oriented Development...........cccevererenrennsnsesseres s 5
CSSE 340 Operating SYStEMS........cccvvvereriererees s s 5
CSSE 350 Theoretical COmMpUter SCENCE ........ccoccrerereereeee e 5
CSSE 370 Fundamentals of Databases | .........ccccccoerrenreirennescreseree e 5

CSSE 380 Organization of Programming Languages .........cccuevvevrererenensessessessenaens 5
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CSSE 487 Software Engineering & Project Development | .........cccccvrreicncrerececne 5
CSSE 488 Software Engineering & Project Development Il........cccccovvvevincenccrcnnnns 3
CSSE 489 Software Engineering & Project Development Il .........ccccoovvvierienicricnnnns 3

lll. Mathematics Specialization Requirements

50 credits in mathematics courses, including:

MATH 134 CalCUIUS ... 5
MATH 135 CalCUIUS L. 5
MATH 136 CalCUIUS T o 5
MATH 232 Multivariable CalCulus ... 3
MATH 233 Linear Algebra.........ccoo i 3
MATH 234 Differential EQUAtiONS...........ccoorierrerereresesersee e 4
Choose one of the folloWING TWO COUSES: ...vuvuiiiirrrniririrriersesee e snses 5
CSSE 210 Foundations of Computer Science

MATH 310 Introduction to Advanced Mathematics

Choose one of the folloWING TWO COUISES: ..cuvuiiiirrrniiririeriresees e snses 5
MATH 244 Probability and Statistics

MATH 351 Probability

Choose three of the folloWing fOUr COUISES:......cuviiieiiricers e 15
MATH 331 Introduction to Complex Variables

MATH 361 Applied Mathematics |

MATH 371 Introduction to Numerical Methods

MATH 461 Applied Mathematics Il

Minor in Computer Science

In order to earn a minor in computer science, students must complete 30 quarter credits in computer
science, selected from:

CSSE 151 Fundamentals of Computer SCIENCe | ........cccveereririererenesesessessesesennens 5
CSSE 152 Fundamentals of Computer SCience Il .........coocevcervriererenennsensensesesenaens 5
CSSE 250 Data STrUCTUIeS .......cocciiriiecr 5
Choose 5 credits from:

CSSE 320 Object-Oriented Development...........ccverereninnsnience s 5
CSSE 380 Organization of Programming Languages .........cccceeeeeerenerenerenesenenenens 5
Choose an additional 10 credits from:

CSSE 310 Design and Analysis of Algorithms............ccccoveiriiiniennienesesereeens 5
CSSE 320 Object-Oriented Development...........cccoireeiniinnnscre s 5
CSSE 340 Operating SYStEMS........cocviercreercrrees e s 5
CSSE 350 Theoretical COMPULEr SCENCE......cccevererirerr e s 5
CSSE 370 Fundamentals of Databases | .........cccccoeierenireinenenercre e 5
CSSE 380 Organization of Programming Languages .........c.ccueeeerrerrereesessessensessersens 5
CSSE 422 Design Patterns.........ccvceeiererieerireese e 5
CSSE 434 Software Testing and Debugging ..........ccceoeerenrenninnereeseeeeeeeeene 5
CSSE 444 Concurrent and Distributed Systems..........cccoeerrrnrnersenienesssessesesennens 5
CSSE 460 Computer NetWOTKS.......c.cveeinerinr e 5

CSSE 465 Computer GraphiCs .......ccoeieereerererre e 5
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CSSE 470 Artificial INtelligence ... 5
CSSE 471 Fundamentals of Databases Il ........c.ccccoeireireirennescreeree s 5
CSSE 481 The Art of Web Design .......cocccvvivirienienene e 5
CSSE 485 Compiler Principles and TechNiqUes ...........cooeoeerrrerrrncriereresee s 5

See policy for minors (84-1) for more information.

Computer Science Courses

CSSE 103 Introduction to Computers and Applications ........c.ccocevverennseniensensesiennnns 5
An introduction to computer applications and concepts. Applications include word processing,
spreadsheets, databases, electronic mail, and other Internet tools. Also covers historical development
of computers. A brief introduction to hardware and software, and other concepts of modern comput-
ing. Computer-related social and ethical issues. No prior experience with computers required. (fall,
winter, spring)

CSSE 108 Database Applications ..........ccueeeceriererenese s 5
An introduction to databases for the non-computer science major. Includes relational database modeling
(using a DBMS such as Microsoft Access), designing the database, creating the tables, reports, forms and
queries. Other topics may include transferring data between spreadsheets and database, automating ap-
plications, linking to other databases and database security.

CSSE 151 Fundamentals of Computer SCeNCe |.......coocvueeereiirincnencrerereereeneens 5
Introduction to the fundamentals of computer science, including programming in a modern high-level
language with emphasis on programming design and style. Algorithm development, stepwise refinement,
control structures, functions, elementary search algorithms, primitive and aggregate data types. Prerequi-
site: C- or better in MATH 120 or equivalent.

CSSE 152 Fundamentals of Computer Science Il .........ccocvcevcrierieneninnsensessenesennens 5
Continuation of the introduction to the fundamentals of computer science, including abstract data types
(ADTs), recursion, linked lists, stacks, queues, binary trees and function overloading. Prerequisite: C (2.00)
or better in CSSE 151.

CSSE 191-193 SPECial TOPICS ...coveiirererer e 1to5

CSSE 205 Programming for Web & Business Applications...........ccccoevvvvencerienieniennnns 5
An introduction to graphical user interface programming and applications using a simplified program-
ming language (such as Visual Basic). Topics include simple event-driven programming and interface de-
sign. Other topics may include web form, working with graphics and an introduction to object-oriented
programming.

CSSE 210 Foundations of Computer SCIENCE........ccuverrrerrerseriereresee e nnens 5
Introduction to logic, digital logic design and other applications of logic to computer science, functions,
combinatorics, equivalence relations, methods of proof, induction, recurrence relations and recursion in
programming languages, graphs, graph implementations and applications. Prerequisites: MATH 135 and
C (2.00) or better in CSSE 152.

CSSE 230 FORTRAN for Science and ENgineering..........cccccceueereescrmenerenerenesenesenens 3
Introduction to FORTRAN programming for science and engineering computing. Emphasis on algorithm
development and stepwise refinement for solving science and engineering problems. Introduction to nu-
merical techniques. Laboratory programming assignments will be taken primarily from the fields of engi-
neering and science. Credit not granted for both CSSE 230 and CSSE 231. Prerequisites: MEGR 230; plus
MATH 232 and 233.
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CSSE 231 C Programming for Science and Engineering .........cocoeeeeerererencncrerenccnes 3
Introduction to C programming, in a UNIX environment, for science and engineering computing. Emphasis
on algorithm development, stepwise refinement for solving science and engineering problems. Program-
ming assignments will be drawn from the fields of engineering and science. Credit not granted for both
CSSE 230 and CSSE 231. Prerequisites: MEGR 230; plus MATH 232 and 233.

CSSE 250 Data STrUCTUIES ..o 5
Abstract data types. Big-Oh notation. Heaps, sorting (Quicksort, Mergesort, Heapsort), binary search trees,
tree balancing techniques, and hashing. Additional topics may include B trees. Prerequisite: C (2.00) or
better in CSSE 152.

CSSE 251 Introduction to Computer Organization ............ccccoerierieninsnenseniensesennens 5
Basic concepts of digital logic design, computer hardware (CPU components, memory hierarchies, 1/0,
interrupts), data representation (integer and floating point, characters, arrays, and structured data), In-
struction Set Architectures (design trade-offs, RISC vs CISC, assembly language and machine language, re-
alizations of high-level language constructs). Implementation via programming in an assembly language.
Prerequisite: C (2.00) or better in CSSE 152.

CSSE 291-293 SPECIAl TOPICS ..urererereerirrier et 1to5
CSSE 296 Directed StUY ......coceeirrireie e 1to5
CSSE 308 Technical CoMMUNICAtIONS........ccccvveerereri e 3

Communication skills for computer professionals. Writing, speaking, electronic communication. Structure
and content of software documentation. CS Majors are to take this course concurrently with CSSE 487 or
486, the first quarter of the capstone software project course. Prerequisite: ENGL 110 and a C (2.00) or
better in CSSE 250.

CSSE 310 Design and Analysis of Algorithms ...........cccccoeiriinennernese s 5
Advanced data structures (e.g. sets, graphs, priority queues) and their application; algorithm analysis
and design techniques, such as divide and conquer, greedy methods, branch and bound, etc. Asymptotic
analysis of algorithms and introduction to computability theory. Prerequisites: C (2.00) or better in CSSE
250 and either MATH 310 or a C (2.00) or better in CSSE 210.

CSSE 320 Object-Oriented Development...........cocvererenrennsnsnenes s 5
Fundamentals and principles of object-oriented development, including classes, containment, inheritance,
overloading and polymorphism. Object-oriented analysis, design and programming. Prerequisite: C (2.00)
or better in CSSE 250.

CSSE 340 Operating SYStEMS........ccccvierirerireer e 5
Computer system overview (devices, interrupts, memory hierarchy), and the basic concepts of operat-
ing systems from an applications programming perspective. Topics include processes, process scheduling,
threads, deadlock, synchronization, memory management, I/0, and networking. Pre-requisites: C (2.00) or
better in CSSE 250 and a C (2.00) or better in either CSSE 251 or ECEGR 304.

CSSE 350 Theoretical COmMpUter SCENCE ......cccocerrerererereeserse s enes 5
An introduction to the formal mathematical basis of computer science and functional language program-
ming. Topics include regular sets (finite automata, regular expressions, regular grammars, applications),
context-free languages (grammars, pushdown automata, normal forms, applications), Turing machines,
and functional programming. Prerequisites: C (2.00) or better in CSSE 250 and either MATH 310 or a
C (2.00) or better in CSSE 210.
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CSSE 370 Fundamentals of Databases | .........ccccccereerenirenerenereseresere e 5
Introduction to database management systems, architecture, architecture, and environment. Relational
database design including data modeling and schema design. Coverage of SQL query language for appli-
cation development. Overview fundamental concepts of transaction management, security and recovery
control. Prerequisite: C (2.00) or better in CSSE 250.

CSSE 380 Organization of Programming Languages .........ccccuceveerrererenensessensessensens 5
Overview of common features, organization and tradeoffs of modern programming languages, with an
emphasis on scripting languages. Semantics, garbage collection and memory management issues, and
type systems. Prerequisite: C (2.00) or better in CSSE 250.

CSSE 391-393 SPECial TOPICS ...ciueiireeerere e 1to5
CSSE 396 Directed StudY .......ccoerciriereere s 1to5
CSSE 422 Design Patterns........ccoveeeerersiercrees e 5

Categorization of standard design patterns, their use, expected benefit(s) and associated cost(s). Explica-
tion and analysis of creational, interface, structural and behavioral patterns. Prerequisite: C (2.00) or better
in CSSE 320.

CSSE 434 Software Testing and Debugging .........ccccevervrierninininesene s 5
Overview of testing and debugging principles. Topics include program analysis, testing adequacy, func-
tional testing, structural testing, unit testing, integration testing, and systematic debugging. Prerequisites:
C (2.00) or better in one 300-level CSSE course and either MATH 222, 310, or a C (2.00) or better in
CSSE 210.

CSSE 444 Concurrent and Distributed Systems..........ccccoeevrrnrrerrenenesssen s 5
Parallel computation using multiple interacting systems. Distributed system architectures, cluster comput-
ing including Beowulf clusters, peer-to-peer architectures. Adapting algorithms for parallel computation.
Fault tolerance, scalability, resource sharing. Prerequisites: C (2.00) or better in CSSE 340 and a C (2.00)
or better in CSSE 310.

CSSE 460 Computer Networks.........ccoooiieirrree e 5
The principles of networking with emphasis on the TCP/IP protocol suite upon which the Internet is based.
Client-server network programming. Topics include layering of network protocols, application protocols
such as HTTP, reliable data transfer, routing, and link layer protocols such as Ethernet. Prerequisite: C
(2.00) or better in CSSE 340.

CSSE 465 Computer GraphiCs .....uccveiererernsirse e 5
Fundamentals of computer graphics. Techniques of computer image synthesis. Line-drawing and color
raster graphics. Homogeneous coordinates, hidden line and surface, and smooth shading algorithms. Pre-
requisite: C (2.00) or better in CSSE 250 and either MATH 310 or a C (2.0) or better in CSSE 210.

CSSE 470 Artificial Intelligence .......covveceicrcrerre e ————— 5
Principal ideas and developments in artificial intelligence, including knowledge representation, goal-di-
rected problem solving, optimal and sub-optimal search, theorem proving, pattern matching. Additional
topics may include expert systems, neural nets, simulated annealing, genetic algorithms. Prerequisite: C
(2.00) or better in CSSE 310 and CSSE 380.
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CSSE 471 Fundamentals of Databases Il ........c.ccccoreerenrenerenennscreere e 5
A continuation of the CSSE 370 Fundamentals of Databases | course. Topics include advanced data mod-
els including the enhanced entity relationship model, object-oriented and object-relational data models,
physical data storage in database systems, transaction processing, concurrency control, recovery tech-
niques, query processing and optimization, database security and authorization, and more advanced ap-
plication programming for database systems covered in the 370 course. Prerequisite: C (2.00) or better in
CSSE 370.

CSSE 480 Interdisciplinary Core COUrSEe ........ccummmmmnmnmneriersereseseesee s sesesseenes 3to5
Title and content vary.

CSSE 481 The Art of Web DeSign ......co.cociuiirieiirieceecrecrie e 5
An introduction to website design with emphasis on the area of human computer interaction (HCl). Topics
include defining the audience, planning the site, prototyping and testing the design. HCI topics include
an introduction to cognitive psychology, user-centered design methodology and memory characteristics
as pertains to interface design. Technical aspects of creating a site include basic text markup, scripting
languages and other web tools. Core interdisciplinary option. Cannot be used as a CSSE 400-level elective.
Prerequisite: PHIL 110.

CSSE 482 Computer Games: Design and Effect..........ccceeriininncincsnccicne 3
Examine and create computer games with an emphasis on the perspectives of storytelling and strategic
thinking. Evaluate game genres, play and icons with respect to cultural impact and relevance to audience
considerations such as age, race, gender and other factors. Fundamental problem-solving techniques ex-
plored for implementation via an easy-to-use programming design tool. Cannot be used as a CSSE 400-
level elective. Core interdisciplinary option. Pre/Co-requisite: ENGL 120.

CSSE 483 L0 1T YT (1T 3
Overview of computer security issues at both the personal computer, local area network and Internet
computing levels. Of interest to students in business, communication, criminal justice, economics, politi-
cal science, psychology, science and sociology. Topics include attacks and threats on computer systems
such as unwanted email, viruses, hackers, spyware and denial of services; identity and monetary theft
by discovering banking and credit card information via banks, retail outlets, Internet web sites and other
business entities; and countermeasures that one should take such as adding computer firewalls, installing
and updating security software, and a plan for backup and disaster recovery. Examples of actual cases are
presented and analyzed along with suggestions for improving security on them. Cannot be used as a CSSE
400-level elective. Core interdisciplinary option.

CSSE 485 Compiler Principles and TeChNIQUES ...........cocervererrerierierieresesee s 5
Lexical analyzers, top and bottom-up parsing and LL(k), LR, etc. grammars, symbol tables, internal forms
and intermediate languages, code generation, code optimization, semantic specifications, error detection
and recovery, comparison methods. Use of software tools for lexical analysis and parsing. Prerequisites:
C (2.00) or better in CSSE 251, CSSE 350 and CSSE 380.

CSSE 486 Software Engineering Project...........coeeeereereneresenenesesese e 5
Meets regularly in the fall quarter, to cover the principles of software engineering, and to initiate software
project activities. Prerequisite: C (2.00) or better in CSSE 370, CSSE 380, CSSE 481 and a major GPA of 2.50
or higher. Co-requisite: CSSE 308.

CSSE 487 Software Engineering and Project Development I.............ccconeirinernnnens 5
Meets regularly in the fall quarter, to cover the principles of software engineering, and to initiate software
project activities. Prerequisite: C (2.00) or better in CSSE 310, CSSE 320, CSSE 370, and CSSE 380 and a
major GPA of 2.50 or higher. Co-requisite: CSSE 308.
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CSSE 488 Software Engineering and Project Development Il ..........cccovvieinerncncne. 3
Meets as required to continue software project work initiated in the fall quarter. Prerequisite: C (2.00) or
better in CSSE 487 or C (2.00) or better in CSSE 486. (winter)

CSSE 489 Software Engineering and Project Development Il ............ccccooeeereicnnnncne 3
Meets as required to complete software projects by end of spring quarter. Prerequisite: C (2.00) or better
in CSSE 488. (spring)

Principles of software engineering and their application in the planning and execution of a three-quarter-
long software development project. Students work in teams to define and carry out software projects from
initial requirements statements to final implementation. Activities include project planning and manage-
ment, as well as analysis, design and implementation of the software project. In CSSE 486 and CSSE 487,
projects are defined and requirement specifications developed by the project teams. The required software
products are then designed and implemented in CSSE 488 and 489, culminating in a formal presentation
of results at the end of the spring quarter. The three courses, CSSE 487 (or CSSE 486 for students pursuing
a B.A. degree), 488, and 489, must be taken as a continuous sequence and together, they fulfill the senior
synthesis core requirement.

CSSE 491-493 SPECIAl TOPICS ...crverireereersere e 1to5
CSSE 496 Independent STUAY ... 1to5
CSSE 497 Directed Reading ........cceeeeierierrerererese e 1to5

CSSE 498 Directed ReSEArCh.......ccueiiiiciiii e 1to5
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Diagnostic Ultrasound

Carolyn Coffin, MPH, RDMS, RVT, RDCS, Chair

Objectives

The diagnostic ultrasound program prepares students for the profession of diagnostic medical sonog-
raphy. Founded on a concentration in basic sciences, the program affords simultaneous opportunities
for receiving a liberal arts education, as well as didactic and practical exposure to a range of ultrasound
specialties. This approach leads not only to competence in the practice of sonography, but also to the
development of future leaders in the field.

Degree Offered

Bachelor of Science in Diagnostic Ultrasound

Major Offered

Diagnostic Ultrasound

Accreditation

The diagnostic ultrasound program is accredited by the Commission on Accreditation of Allied Health
Education Programs, (CAAHEP).

Program Admission

Individuals may apply for the major of diagnostic ultrasound as freshmen or transfer students from
other colleges. Transfer applicants and change of major students will be considered according to admis-
sion requirements of the College of Science and Engineering and the department of diagnostic ultrasound.
Some supplementary materials are required with transfer student applications. Applicants are encouraged
to participate in volunteer or paid health care related activities that promote the development of com-
munication and interpersonal skills and provide an opportunity to evaluate their own suitability to work
with patients and the public. All majors are required to meet with program faculty prior to progressing to
the third year.

Departmental Requirements (Policy 81-3)

Students must earn a grade of C or higher and an average GPA of 2.50 or higher in PHYS 105, 106,
MATH 131, BIOL 161/171, 200, 210 and a biology elective. Any biology, diagnostic ultrasound didactic,
diagnostic ultrasound internship, ultrasound physics or pathophysiology course in which a grade lower
than a C is earned must be repeated. No further ultrasound course may be taken until the student has
earned an acceptable grade. Any course may be repeated only once.

The major requirements, as well as pathophysiology, are taken the third and fourth year of the program.
Prior to the third year of the program all students will have completed the math and science prerequi-
sites and all but fifteen (15) credits of the core requirements. Advancement to the third year courses also
involves review and approval by the department chair and advisors. The final year of the program is 12
months of internship in a health care facility, which is arranged by a clinical coordinator.
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Bachelor of Science in
Diagnostic Ultrasound

In order to earn the degree of bachelor of science in diagnostic ultrasound degree, students must
complete a minimum of 181 quarter credits with a cumulative and major/program grade point average of
2.80, including the following:

I. Core Curriculum Requirements

ENGL 110 College Writing: Inquiry and Argument ............cooooiirerinenennsenseneeeenens 5
PHIL 110 Introduction to Philosophy and Critical Thinking ..........ccccoevevirienicrennens 5
Choose one of the folloWING TWO COUISES: ....cuiuiurirrrrirerirrie et snees 5
HIST 120 Origins of Western Civilization

HIST 121 Studies in Modern Civilization

ENGL 120 Introduction to Literature.........cccoornininnnnnn s 5
PHIL 220 Philosophy of the Human Person........c...ccoeoieineinencnercresereeeeeeeens 5
R Tl 1Y o 11Tl TSR 5
Social Science Il (different discipline from Social Science I).........ccucevcervrcerierienisn s 5
Theology and Religious Studies Phase 11 (200-299) ........ccccoirirrrrnernerrerere e 5
Ethics (upper-division; prefer Health Care Ethics).........cccvoiirienenennsnserse e 5
Theology and Religious Studies Phase Il (300-399) .......c.cccecrirrerimrnerienseeseree e 5

Interdisciplinary satisfied by DIUS 370
Senior Synthesis satisfied by Ultrasound Internship (DIUS 473,474, 487,488)

Il. Major Requirements

91 credits in diagnostic ultrasound, including:

DIUS 304 Pathophysiology - Medical IMaging .........ccoccreierinrnnneseresereeseeseens 4
DIUS 330 Diagnostic UItrasound | ...........ccccveeverenenesnsnncsse e nnens 4
DIUS 331 Diagnostic Ultrasound Il ...........cccovereriiineninienereesesee e 4
DIUS 332 Echocardiography ..o 4
DIUS 333 Methods of Cardiac Evaluation ...........ccccoeoereieneinescrescree e 2
DIUS 334 Vascular Evaluation and Doppler..........ccccvvrvenirienencnne e 4
DIUS 340 Diagnostic Ultrasound Lab | ..o 1
DIUS 341 Diagnostic Ultrasound Lab Il ..o 1
DIUS 342 Diagnostic Ultrasound Lab Il ...........ccoociveriiiencnsesereeeses e 1
DIUS 344 Vascular Evaluation and Doppler Lab.........ccccooeoreririenenenesee e 1
DIUS 350 UItrasound PRYSICS.......cueuereenensereresesessessesesse s sse s ssessssssssssessessessesaens 3
DIUS 351 Instrumentation Lab ... 1
DIUS 355 Human Cross Section Anatomy.......cccocevvviininnnnnine s 5
DIUS 370 Research and Professional ISSUES ............coeoerueierieienencneserese s 4
DIUS 375 Ultrasound Instrumentation ..........ccocoeeeiennnnncnisneseeee s 4
DIUS 380 Advanced Ultrasound TOPICS.......cccrrerrerereereenenrersesseseseseeseesessessessessessenes 2
Senior Synthesis: Ultrasound Internship*

DIUS 471 Clinical Experience in Ultrasound I..........ccocoerierinnencnnencen e *10
DIUS 472 Clinical Experience in Ultrasound Il...........ccocooenenennnninscrcrereneesenens *8
DIUS 473 Clinical Experience in Ultrasound lll..........ccccooeninennsenccnsenieneneseesenens *8
DIUS 474 Clinical Experience in Ultrasound IV...........cccooverininnencnsencneseneneens *8
DIUS 487 Ultrasound Seminar I*

(must be taken four times, 2 credits each).......cccccvverrcrrieervercesseeene, *8
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DIUS 488 Basic Science of Ultrasound*
(must be taken twice, 2 credits each)......ccccecvrvrrvervnrcn e, *4

*A calendar-year internship is necessary for entry into professional employment and certification. This
internship is a part of the degree and follows after the academic course requirements are met. Because of
the professional nature of the program, qualities in addition to a good grade point average are required
of internship candidates.

NOTE: 1. Students must provide physician verification of good health and immunizations prior to ultra-
sound-specific courses. 2. All courses must be graded C (2.00) or higher.

lll. Other Major Department Requirements

BIOL 161/171 Biology I: Molecular and Cellular Biology and Lab
(majors level biology, N0t 100/101).......cccveemrrererirererereserese s *5

BIOL 200 Anatomy and PhySiology | .........cccveririerierienenessseesesese e senneas *5
BIOL 210 Anatomy and Physiology Il...........coooervrnininiinece e *5
BIOL Elective (majors level biology, not 100/101) .......cccecerviernccnerscreneneenens *5
Elective as determined by Diagnostic Ultrasound .............ccocvvereneninnsnscnic s 5
PHYS 105 MECRANICS ... s *5
PHYS 106 Waves, Sound, Electricity and Magnetism...........ccccooveriricrercnnnennennens *5
(@ ToTo LYo i I T o T *50r10
a. MATH 131 Calculus for Life Sciences (preferred) (5)
b. MATH 130 Elements of Calculus for Business (5)
c. MATH 134 Calculus I (5)

MATH 135 Calculus I (5)

NOTE: 1. MATH 120 and MATH 121 are prerequisites to PHYS 105 and MATH 131. Contact the depart-
ment regarding preferred course sequence. 2. A grade of C or higher is required.

Diagnostic Ultrasound Courses

DIUS 304 Pathophysiology—Medical Imaging..........ccccveerrerververerrenesnsensessenesenaens 4
An conceptual approach to alterations in the structure and function that occur in human organ systems
as a result of disease processes. The cellular, biological and/or genetic basis for these pathologies will be
discussed. Prerequisites: BIOL 200 and 210. (fall)

DIUS 330 Diagnostic Ultrasound | ............cccovereriinninicnseseseesesee e 4
Pathophysiology of obstetrics and pelvic organ systems evaluated by ultrasound and their sonographic
appearance. Integration of ultrasound physics, instrumentation, and principles. Prerequisites: DIUS 304,
331, 333, 334, 341, 344,350, 375. Co-requisite: DIUS 340. (spring)

DIUS 331 Diagnostic Ultrasound Il ...........ccovoriimnnirecnenecsse e 4
Pathophysiology of abdominal organ systems evaluated by ultrasound and their sonographic and Doppler
appearance. Introduction to hemodynamics of abdominal and vascular systems. Integration of ultrasound
physics, instrumentation, and principles. Prerequisites: DIUS 304, 355, 350, 370, 375. Co-requisite: DIUS
341. (winter)

DIUS 332 Echocardiography .........ccooeveinierenneeneris e 4
Anatomy, physiology, and pathology of the adult and pediatric heart. Integration of ultrasound physics,
instrumentation, and principles. Prerequisites: DIUS 304, 331, 333, 334, 341, 344, 350, 370, 375. Co-reg-
uisite: DIUS 342. (spring)
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DIUS 333 Methods of Cardiac Evaluation ...........ccccccoeeerenenieicnenncnescreseseeseseseens 2
Integration of various modes of cardiac evaluation with echocardiography. Cardiac catheterization, ECG,
auscultation, and cardiac pharmacology are covered in addition to other pertinent topics. The course
serves to expand students’ knowledge of cardiac physiology and pathophysiology. Open to all qualified
majors, and non-majors by instructor permission. Prerequisite: DIUS 350.

DIUS 334 Vascular Evaluation and Doppler.........cccvcrreririenensensesesee e 4
Introduction to hemodynamics and the application of Doppler ultrasound for the detection and evaluation
of vascular anatomy, physiology, and pathology. Additional methods of evaluating vascular disease which
complement Doppler data. Integration of ultrasound physics, instrumentation, and principles. Prerequi-
sites: DIUS 304, 350, 355, 370. Co-requisite: DIUS 344. (winter)

DIUS 340 Diagnostic Ultrasound Lab | ..o 1
Hands-on experience in scanning pelvic structures. Simulator experience scanning obstetrical model. Prac-
tice in modes of equipment operation and safety. Co-requisite: DIUS 330. (spring)

DIUS 341 Diagnostic Ultrasound Lab Il ..o 1
Hands-on experience in scanning abdominal organ systems. Practice in modes of equipment operation
and safety. Co-requisite: DIUS 331. (winter)

DIUS 342 Echocardiography Lab ..o 1
Hands-on experience in the evaluation of sonographic appearances of the heart with real-time 2-D imag-
ing, Doppler, and M-mode echocardiography. Practice in modes of equipment operation and safety. Co-
requisite: DIUS 332.

DIUS 344 Vascular Evaluation and Doppler Lab.........ccccuoeeverierienenenssesessesesenas 1
Hands-on experience in scanning the peripheral vascular system and extracerebral circulation. Hands-on
experience with physiologic testing equipment. Practice in modes of equipment operation and safety. Co-
requisite: DIUS 334.

DIUS 350 UItrasound PRYSICS.......oueuiririnienesesesessesse s s e ssessssss s s e e ssesnens 3
An introduction to ultrasound physics. Topics include the physics of pulsed ultrasound, including its
production and detection by transducers; characteristics of pulses and sound beams; interaction of ul-
trasound with tissue, including attenuation, impedance, reflection, refraction, scattering and ranging;
hemodynamics; the Doppler effect; introduction to ultrasonic instrumentation. Prerequisites: PHYS 106
or equivalent; MATH 131 or 134; enrollment in the diagnostic ultrasound program or permission of the
diagnostic ultrasound department.

DIUS 351 Instrumentation Lab ... 1
A review of the ultrasound systems and the controls used to change imaging parameters. Students will
learn how each control affects the ultrasound image and the reasons for making changes to the image;
and will participate in simple scanning experiments to demonstrate image manipulation and the proper-
ties of high-frequency sound. Co-requisite: DIUS 350. (fall)

DIUS 355 Human Cross Section ANatomy..........ccocevererneererseesersesssesessee e sseessesnens 5
Survey of cross section anatomy with emphasis on organs of body amenable to ultrasound diagnostic
techniques. Prerequisites: BIOL 210; PHYS 106.

DIUS 370 Research and Professional ISSUES ...........ccoeoerreiermeicnencnesrese e 4
Introduction to basic scientific writing, study design and critique, statistical analysis, and formulation and
testing of hypotheses. Examination of ethical, legal, and psycho-social aspects of health care. Methods
of budgeting, hiring, firing, and departmental administration. The sonographer’s role in relation to the
patient, physician, and staff. Fulfills interdisciplinary core requirement. Open to all qualified majors, and
non-majors by instructor permission.
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DIUS 375 Ultrasound Instrumentation ..........ccoccoeeereesnnencrncnnes e 4
Understanding the operation of diagnostic ultrasound equipment, including B-mode, M mode, 2-D/real-
time and Doppler systems, quality assurance, and safety. Prerequisite: DIUS 350.

DIUS 380 Advanced Ultrasound TOPICS .......ccccererererrereesenresresese s see e s 2
This course will include extensive review of ultrasound images and patient exams in a variety of ultra-
sound specialty areas. Students will organize and present cases and discuss ultrasound findings, correlate
lab results with patient exams and determine a differential diagnosis. This course will also include ad-
vanced lectures in ultrasound imaging and technologies. Prerequisites: DIUS 304, 331, 333, 334, 350, 355,
370, 375. Co-requisites: 330, 332.

DIUS 391-393 SPECial TOPICS ...ciueiireeerere e 1to5
DIUS 396 Directed StudY .......ccoerciriereere s 1to5
DIUS 471 Clinical Experience In Ultrasound I..........c.ccocererenrennsnicnsensesessessesennenns 10

40 hours a week spent in an approved ultrasound clinical practice learning patient care, practical medi-
cal ethics, observing and performing ultrasound procedures and other diagnostic modalities. Prerequi-
site: Successful completion of all DIUS didactic courses and compliance with policy (81-3). Co-requisite:
DIUS 487.

DIUS 472 Clinical Experience in Ultrasound Il............ccoooeirenininninenereeeeeeeeenens 8
40 hours a week in an approved ultrasound clinical practice. Prerequisite: DIUS 471 and compliance with
policy (81-3). Co-requisite: DIUS 487.

DIUS 473 Clinical Experience in Ultrasound Ill...........ccoomiomririicnnnineeeeeereeens 8
40 hours a week in an approved ultrasound clinical practice. Prerequisites: DIUS 471, 472 and compliance
with policy (81-3). Co-requisite: DIUS 487.

DIUS 474 Clinical Experience in Ultrasound IV...........coooiiiiiininnninenecceneeenenens 8
40 hours a week in an approved ultrasound clinical practice. Prerequisites: DIUS 471, 472, 473 and compli-
ance with policy (81-3). Co-requisite: DIUS 487.

DIUS 487 Ultrasound SEMINAr | ........cccooiiriiiiirinece e 2
Seminar to review and discuss cases performed by students and issues of professional interest. Seattle-
based students meet on campus one day every week. Students based outside Seattle area present projects
by distance learning. Program requires this course be taken four times for a maximum of eight credits.
Fulfills senior synthesis core requirement, together with DIUS 488. Co-requisite: 471, 472, 473 or 474.
Prerequisite: Clinical internship assignment. Mandatory CR/F grading.

DIUS 488 Basic Science of UItrasound............coeeeeicrmencreneneescnescree e 2
Project of professional interest assigned by faculty involving critical examination of current literature and
research techniques. Program requires this course be taken twice for a maximum four credits. Fulfills se-
nior synthesis requirement together with DIUS 487. Co-requisites: DIUS 472, 473. Prerequisite: successful
completion of all DIUS didactic courses and compliance with policy (81-3).

DIUS 491-493 SPECIAl TOPICS ...erverireerrerere e 1to5
DIUS 496 Independent STUY ... 1to5
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Electrical and Computer Engineering

Paul Neudorfer, PhD, Chair

Objectives

Electrical engineering is concerned with the use of electrical energy for the benefit of society. The
profession of electrical engineering is scientifically based and design oriented. As such, its practice draws
heavily upon the areas of mathematics, physics, and computer science as well as other branches of engi-
neering and natural science.

The program strives to provide a broad foundation that will prepare graduates for productive lifelong
careers in any of the various sub-fields of electrical engineering. The Department of Electrical and Com-
puter Engineering is teaching oriented and offers an undergraduate program that provides an integrated,
contemporary perspective of the electrical engineering profession. The department’s goals are contained
within its mission statement and related objectives:

Mission Statement

Within the rich tradition of Jesuit education, it is the mission of the Department of Electrical and
Computer Engineering to teach and prepare broadly-educated, socially-responsible, articulate, and skilled
engineers for leadership in electrical engineering and related fields.

Program Objectives

The department strives to prepare graduates who have the following traits:

e Technical Proficiency: Basic knowledge in mathematics, physics, computing, and engineering
theory and practice appropriate to the students’ chosen areas of specialization.

e Communication Skills: Ability to communicate effectively and to critically evaluate meaning in
written, oral, and graphical forms.

¢ Professional Development: Appreciation of the broad spectrum of abilities needed in profes-
sional practice including skills in teamwork, leadership, creativity, and project management, and an
understanding of professional ethics, workplace conventions, safety, and economics.

¢ Personal Breadth: Appreciation of non-technical aspects of engineering, including ethical con-
siderations, concern for society and the environment, and multi-cultural perspectives, as well as a
commitment to life-long learning and service to the professional and civic communities.

Degree Offered

Bachelor of Science in Electrical Engineering

Majors Offered
Electrical Engineering
Electrical Engineering with a specialization in Computer Engineering

Minor Offered

Electrical Engineering
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Departmental Requirements

In addition to individual course prerequisites, departmental candidacy in one of the engineering de-
partments is required for entry into 300 and 400 level courses. Candidacy is achieved by successfully com-
pleting all required 100 and 200 level CSSE, ECEGR, MATH, and PHYS courses and ENGL 110 with a com-
bined grade point average of 2.50 or higher. Only courses graded C (2.00) or higher may be transferred
from other institutions. Once enrolled in the department, 300- and 400-level courses may be transferred
only with permission.

The BSEE degree is accredited by the Engineering Accreditation Commission of ABET, formerly known
as the Accreditation Board for Engineering and Technology.

Electrical Engineering Curricular Blocks

Courses taken to fulfill requirements toward the bachelor of science in electrical engineering degree
are grouped into four interrelated curricular blocks. The foundations block includes courses in the natu-
ral sciences, mathematics, and computer science.. The electrical or computer engineering fundamentals
blocks include the 100, 200, and 300 level ECEGR and CSSE courses that are required in the two majors.
The fundamentals block provides the basis for all advanced studies in the field. The advanced ECEGR
block includes elective courses and the three-quarter senior design sequence. The advanced block allows
students an opportunity to explore their individual interests within the field. Finally, the university core
exposes students to a broad range of the humanities, social sciences, and fine arts.

Bachelor of Science in Electrical Engineering
Major in Electrical Engineering

In order to earn the bachelor of science in electrical engineering degree with a major in electrical en-
gineering, students must complete a minimum of 180 quarter credits with cumulative and major/depart-
ment grade point averages of 2.50 or greater. Courses must include the following:

I. Core Curriculum Requirements

Students majoring in electrical engineering must complete a minimum of 50 credits in the core curriculum,

including:

ENGL 110 College Writing: Inquiry and Argument ...........cccocvvenieninncniensesses e 5
PHIL 110 Introduction to Philosophy and Critical Thinking .........ccccccoviriiniinene 5
Choose one of the follOWING TWO COUSES: ....vuruririirririririrrie st nnees 5
HIST 120 Introduction to Western Civilization

HIST 121 Studies in Modern Civilization

ENGL 120 Introduction o Literature..........c.cocoeereicrenneereeree e 5
PHIL 220 Philosophy of the Human Person..........cccoceevverenvnienenensnsensessessesesesaens 5
SOCIAl SCIENCE | e e e 5
Choose one of the folloWING TWO OPTIONS: ....c.cvvvrireeeerererrie s nnees 5

Social Science Il
Fine Arts (one approved 5 credit course, see course descriptions)

Theology and Religious Studies Phase 11 (200-299) ........ccccorererereenmsnensessesesesssssesessessessessesseses 5
Ethics (UPPer diVISION).......cceicieecieiere e s s e e e s renne e 5
Theology and Religious Studies Phase Il (300-399) .........ccouermnrrnrennereerrse s 5

Interdisciplinary satisfied by ECEGR 487, 488, and 489.
Senior synthesis satisfied by ECEGR 487, 488, and 489.
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Il. Major Requirements

A minimum of 70 credits of electrical and computer engineering, including:

ECEGR 100 Intro. to Electrical and Computer Engineering Design ...........ccceeeveerernns 2
ECEGR 101 Engineering Problem Solving With MATLAB...........cccocoviinmrinrenereeneennens 3
ECEGR 201 Digital Operations and Computation............ccceereriririenenesensereeeeeeens 4
ECEGR 210 Electrical CirCUits | .....oovoeeeeeeece e 5
ECEGR 211 Electrical Circuits Il.......ccoveiinierireresss s 4
ECEGR 227 Electrical Circuits Laboratory.........ccocooeeeieinnnccrcrceeeseees e 2
ECEGR 312 Linear System ANaAlYSis........ccccueererierereseneesensessesse s sse s se s e e snens 4
ECEGR 317 Signals and Systems Laboratory..........c.ccocererieninneninreseee e 2
ECEGR 320 EIECtrONICS | ... 4
ECEGR 321 =] [=T T T3 | PSR R 4
ECEGR 328 Electronic Circuits Laboratory.........cccceevverecrsenensenessessesessee e 2
ECEGR 487 Engineering Design ... 3
ECEGR 488 Engineering Design l.........oocoeoirienrecerc e 4
ECEGR 489 Engineering Design I ..........coooeiiienininsesee e 3
ECEGR Upper-division electives (five lecture courses)........cccevrvrcerieriereseennnne. 20
ECEGR Upper-division electives (two laboratories) ..........ccceeerrerernnensersenseniennens 4

lll. Other Major Department Requirements

A minimum of 60 credits including:

CSSE 151 Fundamentals of Computer SCIENCe | .........ccvoerereeriercrerereee s 5
MATH 134 CalCUIUS ... 5
MATH 135 L0 1] 3 | ST 5
MATH 136 L0 1] 3 | SRR 5
MATH 232 Multivariable Calulus ..o 3
MATH 233 Linear Algebra.........oooieenererer s 3
MATH 234 Differential EQUatioNs...........ccooreeriererereseserse e 4
MATH 244 Prob. and Statistics for the Sciences and Engineering ...........c.ccoeeveerernens 5
PHYS 121 =T 1 =T TSN 5
PHYS 122 Electricity and Magnetism .........cccccoierrieienneeneseesee s 5
PHYS 123 Waves and OPLicCS......ccvrerrererrerennensesesesessesssses s s ssessesessessessnssessesns 5
PHYS 330 Electromagnetic Field Theory ........ccccvviiercrsencnies e 5
Elective SCieNCe/ENGINEEIING....cicciuirirrisiiiii e 5

Bachelor of Science in Electrical Engineering
Major in Electrical Engineering with a
Specialization in Computer Engineering

In order to earn the bachelor of science in electrical engineering degree with a specialization in com-
puter engineering, students must complete a minimum of 180 quarter credits with cumulative and depart-
mental/major grade point averages of 2.50 or greater. Courses must include the following:

I. Core Curriculum Requirements

Students majoring in electrical engineering with a specialization in computer engineering must complete
a minimum of 50 credits in the core curriculum, including:

ENGL 110 College Writing: Inquiry and Argument ............cocoerirerinenennsensenesennens 5
PHIL 110 Introduction to Philosophy and Critical Thinking ..........ccccvvvenirienierennens 5
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Choose one of the folloOWING tWO COUISES: ......cuiuiiririiiirieriireieiiree i 5
HIST 120 Origins of Western Civilization

HIST 121 Studies in Modern Civilization

ENGL 120 Introduction 10 Literature.........c.ccooeereeeneesrsercreees e 5
PHIL 220 Philosophy of the Human Person............coceevemrierienienesesessnsessessesessesnens 5
S0Cial SCIENCE I 5
Choose one of the following tWO OPLIONS: ... 5

Social Science Il
Fine Arts (one approved 5 credit course, see course descriptions)

Theology and Religious Studies Phase I (200-299) ..........ccoverrnrrirnennerrerrse s 5
Ethics (UPPer diVISION).......ccccciverirereisee s s r e s 5
Theology and Religious Studies Phase Il (300-399) .......c.cccccrirrerirnmnienreeseree e 5

Interdisciplinary satisfied by ECEGR 487, 488, and 489.
Senior synthesis satisfied by ECEGR 487, 488, and 489.

Il. Major Requirements
78 to 81 credits, including:

ECEGR 100 Intro. to Electrical and Computer Engineering Design ..........ccccccveeernencne 2
ECEGR 101 Engineering Problem Solving With MATLAB.........cccccoctrrininnnennenseneseneens 3
CSSE 151 Fundamentals of Computer SCeNnce |.......c.ccoeirueirenrencrerereee e 5
CSSE 152 Fundamentals of Computer Science Il ..........coceceeeriererenenesenseesesenennens 5
CSSE 250 Data STrUCTUIES......ccciiiirir i 5
CSSE 340 Operating SYStEMS.......cccociiererererere e 5
ECEGR 201 Digital Operations and Computation............ccccecreriererenesnsenserseeereenens 4
ECEGR 210 Electrical GIrcUits | ..o 5
ECEGR 211 Electrical Circuits 11........coeeiineerereresece e 4
ECEGR 227 Electrical Circuits Laboratory..........ccoveereeieineccnecreeree e 2
ECEGR 304 Microprocessor DESIgN ........ccecvererreeseerseessesesneessesseessessee s sssessesssessenneas 4
ECEGR 320 EIECtrONiCS | ..o 4
ECEGR 321 EIeCtroniCS Il ...ceeeeeeeee e 4
ECEGR 328 Electronic Circuits Laboratory........ccceveveniesnnensensesenesesss e snens 2
ECEGR 487 Engineering Design ........cccoieeririerireneecsese s 3
ECEGR 488 Engineering Design ..o s 4
ECEGR 489 Engineering Design I ..........cooeriienineser e 3
ECEGR* ElECHIVES ... s 12to 15
ECEGR* EleCtive Lab.......ccocoeeceeeeer e 2

*Allowable electives consist of ECEGR and/or CSSE approved by the computer engineering program direc-
tor. A list of these can be found in the Electrical and Computer Engineering Student Handbook. Electives
must be selected to ensure that the student has the required 180 credits for graduation.

lll. Other Program Requirements

A minimum of 50 credits including:

MATH 134 (0 1 L1 |11 S SR 5
MATH 135 CalCUIUS Tl 5
MATH 136 (@ 1 (ol ] T | | S 5
MATH 222 Discrete STrUCtUrES .......ccceeecceeecee e e 5
MATH 232 Multivariable Calculus ............cooiriecerrecre e 3

MATH 233 Linear Algebra..........oooieercere s 3
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MATH 234 Differential EQUAtioNS...........coeeceerrcreencrecree e 4
MATH 244 Prob. and Statistics for the Sciences and Engineering ...........c.ccoeevrerernnns 5
PHYS 121 MEChANICS ... 5
PHYS 122 Electricity and Magnetism .........ccccoiirrirecncseneeseese e 5
PHYS 123 Waves and OPticCS......oovrererenrenessrnsessesessessessssessessessessesssssesssssssssssssessesnes 5

Minor in Electrical Engineering

To earn a minor in electrical engineering, students must complete a minimum of thirty credits from among

the following:

ECEGR 100 Intro. to Electrical and Computer Engineering Design .........c.cccecvvevruennen. 2
ECEGR 101 Engineering Problem Solving With MATLAB...........ccoeominmennesreseneens 3
ECEGR 201 Digital Operations and Computation............ccecerveriererrenesnsensenseseseneens 4
ECEGR 210 Electrical Circuits |......oocoeieriniercrere s 5
ECEGR 211 Electrical Circuits 1l........ooeeoeeeeeeeceecree e 4
ECEGR 227 Electrical Circuits Laboratory.......c.ccocveeenesnsenicnsesesesese e 2
ECEGR 312 Linear System Analysis..........cocceeirienerinsesirsese e 4
ECEGR 317 Signals and Systems Laboratory...........ccocuveereniinninncsres s 2
ECEGR 320 EIQCEIONICS | ..o 4
ECEGR 321 Electronics Il ... 4
ECEGR 328 Electronic Circuits Laboratory.........cccocevericnicnccnecreeseeseeseenens 2

See policy for minors (84-1) for more information.

Electrical Engineering Courses

ECEGR 100 Intro. to Electrical and Computer Engineering Design ..........ccccveereerernens 2
Introduction to electrical and computer engineering design and principles of technical communication
through a hands-on robotics design project in which teamwork is emphasized. Design process, engineer-
ing tools, creative and analytical thinking, professionalism, and open-ended problems with interdisciplin-
ary content. Grading based on the quality of deliverables and presentation of design results through
written, oral, and graphical communication. Open to all university students. (fall, winter)

ECEGR 101 Engineering Problem Solving With MATLAB.........cccccoemreninnnensesseneseneens 3
Laboratory oriented course designed to introduce students to programming in MATLAB. The emphasis is
on developing the confidence and skill necessary to generate readable, compact, and verifiably correct
MATLAB programs for obtaining numerical solutions to a wide range of engineering problems and dis-
playing the results with fully annotated graphics. Topics include introduction to the MATLAB environment,
matrix manipulation and computation, MATLAB programming language, writing functions and scripts,
and production of 2D and 3D graphical output. Co-requisite: MATH 134. (fall, winter)

ECEGR 201 Digital Operations and Computation............cccceverrererinneriensenesseesesens 4
Digital processing of information and data, number-systems, Boolean algebra; design of hardware for reg-
isters, counting, and arithmetic operations; organization of computers, storage, and input/output. Intro-
duction to simple logic circuits. Elementary concepts of programming, assembly language, and computer
simulation. Open to all university students. (fall, winter)

ECEGR 210 Electrical CircUits |.....ooeeeeeeeeeseeicrere e 5
Fundamental concepts and units, Kirchhoff's laws, mesh and node analysis, equivalent circuits, linearity
and superposition; first and second order circuits; natural and forced responses, initial conditions; sinusoi-
dal analysis. Co-requisite: MATH 233. Prerequisite: PHYS 122. (winter, spring)
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ECEGR 211 Electrical Circuits 1l........ooeeoeeoeeeeceecre e 4
Phasors and impedance; Laplace transforms; system functions and the s-plane; frequency response de-
scription, Bode diagrams; AC power; two-port analysis; introduction to the digital computer in circuit
analysis and design. Co-requisites: ECEGR 101 and MATH 234, Prerequisite: ECEGR 210. (fall, spring)

ECEGR 227 Electrical Circuits Laboratory.......c.ccooveeenesnnenscsseseseseses s 2
A laboratory covering principles of electrical and electronic circuits. Test instrumentation and general labo-
ratory practice. Technical communications. The course culminates in a class-wide team project. A one-hour
lecture and one four-hour laboratory per week. Co-requisite: ECEGR 211. (fall, spring)

ECEGR 296 Directed StUY ......coceeererrisieciree e 1to5

ECEGR 304 Microprocessor DESIgN ........ccecvererreereerserssererseesessee s e s s e e s seesnesneas 4
Design of digital components and subsystems of a typical microprocessor. Assembly language program-
ming, memory access, Instruction processing, peripherals. Three lectures and one four-hour laboratory per
week. Prerequisites: ECEGR 201, CSSE 151, and junior candidacy. (winter)

ECEGR 312 Linear System ANAlYSis........cccourereriereresensesensesessessesessessessssessss e ssessens 4
Linear systems and response type classifications. Time-domain and frequency-domain signal represen-
tations. System functions. Impulse response. Convolution. Fourier series and transforms. Signal spectra.
Prerequisite: ECEGR 211, MATH 234, and junior candidacy. (fall, winter)

ECEGR 315 Elements of Electrical ENgiNEering.......cccocvvvvercerieriesessssssessessessesessenaens 5
An introduction to major areas of electrical engineering. Topics are selected from basic circuit theory;
linear systems; electronics; digital logic; electromagnetics; and energy conversion and power. Intended for
engineering and natural science students not majoring in electrical engineering; Prerequisite: MATH 234
and PHYS 122. (winter)

ECEGR 317 Signals and Systems Laboratory........c.ccoccuverenennnensensensesessses s 2
Signal acquisition and analysis. Spectral content of signals and frequency response behavior of systems.
Use of spectral and network analyzers. Use of MATLAB and other engineering analysis software. A one-
hour lecture and one four-hour laboratory session per week. Co-requisite: ECEGR 312. Prerequisite: ECEGR
227. (fall, winter)

ECEGR 320 EIECtrONICS | ... 4
Diodes and bipolar and field effect transistor characteristics. Analysis and design of elementary electronic
circuits including diode circuits, transistor amplifiers, and ideal operational amplifier circuits. Prerequisite:
ECEGR 211 and junior candidacy. (fall, winter)

ECEGR 321 =] T=T T T3 | PSR SR 4
Differential and multistage transistor amplifiers. Classes of amplifiers. Frequency response of transistor
circuits. Introduction to feedback. Internal circuitry of the operational amplifier. Operational amplifier
circuits. Prerequisite ECEGR 320. (winter, spring)

ECEGR 328 Electronic Circuits Laboratory........ccocvverenesnneniessessesesesssssssessessesessesnens 2
Continuation of ECEGR 227. Investigation of electronic circuits focusing on the design of a discrete com-
ponent operational amplifier. Prerequisite: ECEGR 227. Co-requisite: ECEGR 321. (winter, spring)

ECEGR 331 Distributed SYStemS........cccveeieerierere e 4
Analysis of distributed systems; steady-state and transient analysis of loss-less lines, lossy lines; wave-
guides. Prerequisite: ECEGR 211, PHYS 123, and junior candidacy.

ECEGR 360 Communication SYSTEmS........coceeirierirrrer e 4
Analysis and design of signal transmission systems that include amplitude, phase, frequency, and pulse
modulation. Subsystem synthesis and design with comparative analysis. Communication in the presence
of noise. Prerequisites: ECEGR 312 and MATH 244.
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ECEGR 391-393 SPECIAl TOPICS ...cveeieeee e 1to5
ECEGR 396 Directed StUdY ..o 1to5
ECEGR 401 L ] T 10 N 4

VHDL (Very high speed integrated circuit Hardware Description Language) as a digital system descrip-
tion tool. Digital design principles and their application to programmable logic devices. Use of VHDL as a
design tool for PLD’s is emphasized. Significant laboratory time outside of class is required. Prerequisite:
ECEGR 201 and junior candidacy.

ECEGR 403 Digital Signal Processing ..........cceeerereererrenerenenesesessesesessese e 4
Linear, time invariant, discrete systems; finite moving average and recursive digital filters; Z-transform;
discrete Fourier transform; fast Fourier transform. Prerequisite: ECEGR 312.

ECEGR 404 Introduction to VLSI Circuit DeSign .......cccoeeerreerenernncnesesee e 4
An introduction to the design of very large scale integrated (VLSI) circuits using silicon CMOS process
technology and CAD software. Aspects of manufacturing, design, and testing are covered in lecture. The
laboratory introduces students to professional-level software and culminates in a major circuit design.
Three lectures and one three-hour laboratory per week. Prerequisite: ECEGR 201 and ECEGR 321.

ECEGR 405 Advanced Digital DeSign .........cccevereriirnerienne s 4
Microprocessor-based systems design procedures; LSI circuit specifications and interconnect design; pro-
grammable logic; logic simulation; prototype construction; system debug techniques; hands-on design
carried out in teams. Prerequisites: ECEGR 201 and ECEGR 304.

ECEGR 406 Introduction to Digital Image Processing ..........cccceeerereresrensersersessenennens 4
Introduction to fundamental principles and techniques for digital image processing including image analy-
sis, feature extraction, segmentation, enhancement, restoration, and compression. Hands-on experience
through MATLAB laboratory exercises and projects.

ECEGR 407 Digital Signal Processing Laboratory.............ccccoveiminnenneserescreseneens 2
Use of modern Digital Signal Processing (DSP) software development systems. Debugging and analysis
of program operation on DSP integrated circuits. DSP IC architectures. Analysis of test data in time and
frequency domains. Prerequisite: ECEGR 312. Co-requisite: ECEGR 403.

ECEGR 414 Active Networks and Filters ...........ccovoerirenneinecre e 4
Design of active filters. Operational amplifier circuits. Approximation of frequency response character-
istics. Sensitivity. Frequency transformations. Active two-port networks. Simulation of passive elements.
Switched capacitor filters. Prerequisite: ECEGR 312.

ECEGR 421 Analog CMOS EI@CLroNniCs .......cccereeereerierneereesiesesseesee s e ssee e sseesnesnens 4
Analog CMOS circuits including current sources, voltage references, and basic amplifier stages used in
integrated circuits, the internal circuitry of operational amplifiers, and analog-to-digital and digital-to-
analog converters. Feedback. Fundamentals of integrated circuit layout and fabrication. Prerequisite:
ECEGR 321.

ECEGR 422 LYot 4 0 1 TS | R 4
A continuation of Electronics Il covering topics selected from, but not limited to, feedback and stabil-
ity, active filters, oscillators, data converters, signal generators, and digital electronics. Prerequisite:
ECEGR 321.

ECEGR 424 POWEN EI@CIIONICS ....ovvevereirereee st e s sen e 4
Basic topologies and operating principles of switching power converters. Half-wave, bridge, and poly-
phase rectifier circuits. Phase control converters. Output control and dynamic models. Prerequisite: ECEGR
312 and ECEGR 320.
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ECEGR 428 Advanced Electronics Laboratory ..........c.coeerinninicnnesncseseseseeceee 2
A special topics electronics laboratory focusing on practical applications in electrical and computer engi-
neering. Design projects vary depending on the interests of the students and instructor. The iterative pro-
cess of design, simulation, fabrication, and testing is emphasized. A one-hour lecture and one four-hour
laboratory session per week. Prerequisites: ECEGR 321 and ECEGR 328. (May be retaken for credit with
permission of the department chair.)

ECEGR 432 MiCrowave SYSTEMS ........cceriiieeririer e 4
Propagation of electromagnetic waves and interaction with materials, guided waves, and passive and ac-
tive devices, microstrip and integrated circuits. Prerequisite: ECEGR 312 and PHYS 330.

ECEGR 433 Introduction t0 ANtENNAS.........ccoceiirirenee e 4
Electromagnetic waves and radiating systems used in telecommunications. Software simulation of an-
tenna radiation patterns. Frequency spectra used in modern communications and their effect on antenna
design. Prerequisite: ECEGR 312 and PHYS 330.

ECEGR 437 Antennas Laboratory ... 2
A laboratory covering the measurement and simulation of wire and aperture antenna radiation patterns.
Co-requisite: PHYS 330.

ECEGR 440 CoONErol SYSTEMS ...t 4
Fundamentals of classical and modern system theory; analysis and design of closed-loop systems with
emphasis on stability and transient response using Nyquist, Bode, root-locus, and state-space techniques.
Prerequisite: ECEGR 312.

ECEGR 450 Electromechanical Energy CONVErSioN..........cocvccrverrereressesensensessensessessens 4
Electromechanical energy conversion principles and design. Application and details of electromechanical
devices, such as relays, transformers, and rotating machinery. Prerequisite: ECEGR 211 and junior candi-
dacy.

ECEGR 451 POWEK SYSTEMS......eeeiie e 4
Analysis of power systems: symmetrical components, power system parameters, steady-state operation,
symmetrical and non-symmetrical faults. Prerequisite: ECEGR 450.

ECEGR 457 Electromechanical Energy Conversion Laboratory .........cccecevvirienccnennnns 2
A laboratory covering the principles and practice of electromechanical energy conversion devices. Co-
requisite: ECEGR 450.

ECEGR 461 Data CommuNICations.........ccvveririninin s 4
An introduction to the concepts and methods of data communication. Systems, protocols, and controls
used in data transfer. Media employed for data transmission and multiplexing techniques. Long-range and
local networks used in data and computer communications. Prerequisite: ECEGR 201 and junior candidacy
or permission.

ECEGR 462 MOAEIN OPLICS .. 4
Introduction to modern optics consisting of ray optics; scalar wave optics; diffraction; interferometry; vec-
tor wave optics and polarization; Gaussian beam optics; Fourier optics, including image processing, spatial
filtering, and holography; optical waveguides and fibers; optical resonators; laser amplifiers and systems;
semiconductor lasers and detectors; optical switching and computing. Optional labs in holography and
fiber optics. Prerequisites: ECEGR 312 or PHYS 205; PHYS 330.

ECEGR 463 Wireless Communications Systems...........oocevvrirsnnerienneseses s 4
An introduction to issues and problems associated with modern wireless communications systems. Radio
wave systems. Multipath and fading. Frequency planning. Cellular communications. Registration. Prereq-
uisite: ECEGR 312 and PHYS 123.
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ECEGR 467 Communications Laboratory.............ccoverrenrenncnnessesesese s 2
A laboratory covering basic principles of encoding, modulation, and transmission of electronic signals.
One-hour lecture and one four-hour laboratory per week. Co-requisite: ECEGR 360.

ECEGR 487 Engineering Design ... 3
ECEGR 488 Engineering Design ll.........cocovieiiiieneninse e 4
ECEGR 489 Engineering Design I ..........cooiriieninesesrereeee s 3

A year-long capstone team design project that draws upon all of the student’s previous experience, both
technical and non-technical. Projects require students to investigate and apply concepts not covered in
course work and to master engineering tools needed to complete the assigned task. Particular emphasis
is placed upon project organization and management, principles of engineering design, oral and written
communication, and professionalism and ethics. In ECEGR 487, student teams are formed and industri-
ally-sponsored design problems are assigned. Project proposals are written, critiqued, and presented. In
ECEGR 488 and 489, problem solutions are developed and implemented, culminating in a formal presen-
tation of results. In addition to regularly-scheduled lectures, students are expected to devote significant
time to design team activities. The three courses must be taken as a continuous sequence. The Engineering
Design sequence fulfills the interdisciplinary and synthesis requirements of the university core. Prerequi-
site: advanced junior or senior standing in engineering. (487, fall; 488, winter; 489, spring)

ECEGR 491-493 SPECIAl TOPICS ...evvererrrrcre st nnn e 1to5
ECEGR 496 Independent StUAY ........cocoveerrerirrere e 1to5
ECEGR 497 Directed Reading ........cccoevvrcnrnncnncrreree e 1to5
ECEGR 498 Directed Research..........cooooioririiirercree s 1to5

Independent work by student on topic of mutual interest to student and an instructor. Enrollment is
limited and open only to students who have agreed upon a proposed topic or course of study with the
instructor. May be used as an advanced elective with departmental permission.
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Environmental Science

Jennifer Sorensen, PhD, Director

Objectives

The environmental science degree offers a broad background in the basic and applied sciences, with
foundation courses in general biology and ecology, general and organic chemistry, and environmental
engineering. The major is partially self-designed, allowing each student to take additional upper division
courses in areas of interest, such as water resources, marine biology, or chemical analysis of environmental
samples.

The Bachelor of Science in Environmental Science is also compatible with obtaining a minor in
biology, chemistry, or environmental engineering. The balance of scientific/technical training in the
major and liberal arts in the core provides sound preparation for environmental field work, law school,
advocacy, or graduate school in a variety of disciplines. The major can also be configured to meet pre-
medical requirements.

Degree Offered

Bachelor of Science in Environmental Science

Major Offered

Environmental Science

Bachelor of Science in
Environmental Science

In order to earn the bachelor of science in environmental science degree, students must complete
a minimum of 180 credits with a cumulative and major/department grade point average of 2.00,
including:

I. Core Curriculum Requirements

ENGL 110 College Writing: Inquiry and Argument ...........cccovcveercenenenesennensensesennens 5
PHIL 110 Introduction to Philosophy and Critical Thinking ..........cccccoovnririenicnicnnens 5
Choose one of the fOllOWING TWO COUSES: .......cviuiiieerriieiirierier e 5
HIST 120 Origins of Western Civilization

HIST 121 Studies in Modern Civilization

ENGL 120 Introduction to Literature.........ccccoceeerceesererserersee e 5
Fine Arts (one approved 5 credit course; see course descriptions).........ccceeerrerrererensessensenersenns 5
PHIL 220 Philosophy of the Human Person........c..coecreineinsscnescree e 5
1Yo o T | Yo =T V- 5
Social Science Il (ECON 271 or 272 recommended) ........cocerieerieerieeriensieesseesssesseessesssesssessseesns 5
Theology and Religious Studies Phase 11 (200-299) ........ccccooirirrnrnrnennerere e 5
Ethics (UPPer diVISION).......ccoccieerereree e s 5
Theology and Religious Studies Phase 11 (300-399).......c.ccocererinenmnnennessesesessesseses e sessessessesnes 5
InterdisCiplinary e 3to5

Senior Synthesis (Fulfilled by ISSC 489 and 490)..........cccceirirerererrrrere e 3
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Il. Major Requirements

98 credits in science, engineering and mathematics including:

MATH 134
MATH 135
MATH 244

BIOL 161
BIOL 171
BIOL 162
BIOL 172
BIOL 163
BIOL 173
BIOL 470

CHEM 121
CHEM 131
CHEM 122
CHEM 132
CHEM 123
CHEM 133
CHEM 231
CHEM 241
CHEM 232
CHEM 242

PHYS 105
PHYS 106

CEEGR 341
CEEGR 342
CEEGR 351
CEEGR 473
CEEGR 476
CEEGR 486

CalCUIUS 1. 5
CalCUIUS Tl ——————— 5
Probability and Statistics..........cocveririereneirr s 5
Biology I: Molecular and Cellular Biology ..........ccccuverereneerensensersenscrernnns 4
Biology I Lab ..o 1
Biology II: Evolution and ECology ..........cccoeornmrieriernercrenesee e 4
Biology 11 Lab.....c.oieeeeeeere e 1
Biology IlI: Physiology and Development...........cccceerinnerinsenicnseenennens 4
Lo (o LV [ N I SRR 1
GENEral ECOlOQY ......ccoormrereriesienir s 5
General Chemistry | ..o s 4
General Chemistry I Lab ..o 1
General Chemistry 1. 4
General Chemistry 1 Lab .......cocveeiiiicrere e 1
General Chemistry I ........cocoieee e 4
General Chemistry 1 Lab ......coeovercerierereres e 1
Fundamental Organic Chemistry | ........ccocoovorieninsennsnserce e 4
Fundamental Organic Chemistry | Lab.........ccocooiininireneneserereeeeennens 2
Fundamental Organic Chemistry Il ...........ccoovirierinienenenesnseses s 4
Fundamental Organic Chemistry Il Lab.........cccecvvenininsencnseecseesennens 2
=T el 1 T TSR 5
Wave, Sound, Electricity and Magnetism............ccccvvrierierennsnsessenesennns 5
Biological Principles for Environmental Engineers...........ccooveeveerienierernnns 5
Environmental Engineering Chemistry .........cccocioninnnenenesenserseseneeens 4
Engineering GEOolOgY .......c.ceoveereriererenese s 4
Principles of Environmental ENgineering ...........cccvverevensennnensessensenensens 5
Environmental Law and Impact Studies ...........ccoorererenenennnnierenennens 4
Green ENQiNEeriNg ......ccoovrercrreerirneese e e 4

lll. Other Major Department Requirements

18 credits in science, environmental, and engineering electives from the following: (Additional prerequi-

sites may be Necessary for SOME COUISES.) ...ttt 18
CHEM 319 Quantitative Analysis (5)

CHEM 454 Biochemistry | (3)

CEEGR 105 Civil Engineering Graphics and Communication (3)
CEEGR 302 Engineering Economy (3)

CEEGR 311 Engineering Measurements (4)

CEEGR 474 Water Supply and Wastewater Engineering (5)
CEEGR 475 Hazardous Waste Engineering (5)

MEGR 105 Engineering Graphics and Design (3)

BIOL 235 Invertebrate Zoology (5)

BIOL 240 Genetics (5)

BIOL 252 Taxonomy of Flowering Plants (5)
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BIOL 275 Marine Biology (5)
BIOL 300 Microbiology (5)
BIOL 385 Plant Physiology (5)

NOTE: Credit for CEEGR 105 and MEGR 105 cannot both be applied to the major.

No more than 5 credits of elective from the following environmental classes:

PLSC 300 Environmental Politics

ECON 468 Natural Resources and Environmental Economics
HIST 351 Environmental History

PHIL 378 Environmental Philosophy

THRS 324 Religion and Ecology

ISSC 482 Global Climate Change

Note about minors: A minimum of 30 credits in biology or environmental engineering will constitute
a minor in that area, 35 credits for chemistry. Only one minor can be earned for each degree. A biology
minor would require 10 credits of biology from the elective list. A minor in chemistry would require CHEM
319 and additional chemistry credits to total 35. A minor in environmental engineering would require 4
civil engineering credits from the elective list.
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General Science

Jennifer Sorensen, PhD, Director

Objectives

The general science program provides a broad background in the basic sciences, and allows flexibility
for students interested in interdisciplinary fields involving science. The program can be customized for
premedical, predental, and other allied health studies; a preprofessional specialization is offered to assist
in preparation for health professions. Other curricula can be customized for a student in consultation with
the advisor.

Degree Offered

Bachelor of Science in General Science

Major Offered

General Science

Specialization Offered
Preprofessional
Bachelor of Science in General Science

In order to earn the bachelor of science in general science degree with a major in general science,
students must complete a minimum of 180 credits with a cumulative and major/department grade point
average of 2.00, including the following:

I. Core Curriculum Requirements

ENGL 110 College Writing: Inquiry and Argument ...........cccocvvenieninncniensessenseesenes 5
PHIL 110 Introduction to Philosophy and Critical Thinking .........ccccccvviricniinenns 5
Choose one of the fOllOWING TWO COUSES .....vueururirerirririrrie et snses 5
HIST 120 Origins of Western Civilization

HIST 121 Studies in Modern Civilization

ENGL 120 Introduction o Literature..........coocoeireicrennes e 5
Fine Arts (one approved 5 credit course; see course descriptions).........cccocevenericrserierieesennenns 5
PHIL 220 Philosophy of the Human Person.............cccorueerenmreneeneneneencseseseeeneens 5
R Tl 1Y o 11Tl TSR 5
Social Science Il (different discipline from Social Science I).........cccvcevcrvnceriinieninnsnc s 5
Theology and Religious Studies Phase I (200-299) ..........ccovermnrrnnennereere s 5
Ethics (UPPer diVISION).......ccoceieeririeressie e s n e s re e 5
Theology and Religious Studies Phase Il (300-399) .......c.cccecririeriernenieneeneree e 5

Interdisciplinary satisfied within major
Senior Synthesis (Fulfilled by ISSC 489 and 490)..........ccccererrererernnnsssesese e snens 3
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Il. Major Requirements

95 credits in mathematics, science, engineering, and computer science including:

*Primary CONCENtration ........coocciienirieeririr e 30
*Secondary CONCENTIAtION.......c.cvceeiiie e 20
(May not include introductory mathematics and science courses)

Science Electives (see department).........ccecveerenernneesnss s 0to 15

Courses used to satisfy the following requirements may, in some cases, be applied toward the primary or
secondary concentrations.

Ten credits in chemistry, including:

CHEM 121 General Chemistry | ..o s 4
CHEM 131 General Chemistry Lab | ..o 1
CHEM 122 General Chemistry ... 4
CHEM 132 General Chemistry Lab Il .......cooveeiiieeiereeee e 1
CSSE 1= o SR 5
Interdisciplinary Science (300-400 leVel) .......ccocererenenrincrsere e 3to5
Choose two of the following five OPLIONS: ......ccvveieecrerrere s 10
a. BIOL 161 Biology I: Molecular and Cellular Biology

BIOL 171 Biology | Lab
b. BIOL 162 Biology II: Evolution and Ecology

BIOL 172 Biology Il Lab
c. BIOL 163 Biology IlIl: Physiology and Development

BIOL 173 Biology Il Lab
d. BIOL 200 Anatomy and Physiology |
e. BIOL 210 Anatomy and Physiology Il
Cho0SE OPTION @, B, €, OF . e 10
a. MATH 120 Precalculus: Algebra

MATH 131 Calculus for Life Sciences (note: MATH 121 is co-requisite)
b. MATH 118 College Algebra for Business

MATH 130 Elements of Calculus for Business
c¢. MATH 134 Calculus I (note: MATH 121 is co-requisite)

MATH 135 Calculus I
d. MATH 131 Calculus for Life Sciences (note: MATH 121 is co-requisite)

PSYC 201 Statistics for Non-Majors
ChOO0SE OPTION @ OF Dl 10
a. PHYS 105 Mechanics

PHYS 106 Waves, Sound, Electricity and Magnetism
b. PHYS 121 Mechanics

PHYS 122 Electricity and Magnetism

NOTE: 1. At least 20 credits of the 95 general science required credits must be from 300- or 400-level
classes. An additional 10 credits must be from 300-level, 400-level, or approved 200-level courses. This
may require prerequisites beyond the minimal degree requirements. The approved 200-level courses are
BIOL 240, CEEGR 221/222, CHEM 231/241, CHEM 232/242, MATH 232, MATH 233, MATH 234, MEGR
210, MEGR 230, MEGR 281, PHYS 203, PHYS 204, PHYS 205, and PSYC 240. I1SSC 489/490 does not count
toward major or upper-division science credits. 2. No more than 15 credits from this major will be counted
toward any minors. 3. Students must earn at least a C- in 100 and 200-level science and mathematics
courses that apply to the major.
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*Fields allowed: biology, chemistry, diagnostic ultrasound, engineering (all engineering courses are one
field), mathematics, physics, computer science and interdisciplinary science. See department for approved
science electives.

Bachelor of Science in General Science
Preprofessional Specialization

This track is for students interested in preparing for post-baccalaureate programs in professions such
as medicine, dentistry, pharmacy, osteopathic medicine, and veterinary medicine. In order to earn the
bachelor of science in general science degree in the preprofessional track, students must complete a
minimum of 180 credits with a cumulative and major/department grade point average of 2.00, including
the following:

I. Core Curriculum Requirements

ENGL 110 College Writing: Inquiry and Argument ............cooorirerienenenensensenereenens 5
PHIL 110 Introduction to Philosophy and Critical Thinking ..........ccocvevnrrersenncrcrnens 5
Choose one of the folloWING TWO COUISES: ....vururiiirrrrierirrie s snees 5
HIST 120 Origins of Western Civilization

HIST 121 Studies in Modern Civilization

ENGL 120 Introduction 1o Literature..........c.ocoeereicrencneere e 5
Fine Arts (one approved 5 credit course; see course descriptions).........ccceeerrereresernersersersernenns 5
PHIL 220 Philosophy of the Human Person...........coceevericrsernesesesesessessessesessennens 5
o Tl 1Y o 11Tl ST RR 5
Social Science Il (different discipline from Social Science I).........cccecevcervercerincenene e 5
Theology and Religious Studies Phase 11 (200-299) ........ccccorerereerenmrnersersesesesssssesessessessessessesns 5
Ethics (PHIL 352 recOmMmeENded)........ccceecuiiiiiiieeiieeiieis e cieesse e s sasessesssessas e sssesnesssessnnesssssnnessnns 5
Theology and Religious Studies Phase 11l (300-399) .......ccccoerirerrnmrnerierere e 5
Interdisciplinary satisfied within major

Senior Synthesis (fulfilled by ISSC 489 and 490)...........ccccrierrererernnenerse e snens 3

Il. Major Requirements

96 credits in mathematics, science, and computer science, including:

BIOL 161 Biology I: Molecular and Cellular Biology ..........c.ccueererererennensessensenernens 4
BIOL 171 Biology | Lab ..o 1
BIOL 162 Biology II: Evolution and ECOlOgY ........cccccrueerienirmecinscnee e 4
BIOL 172 Biology 11 Lab .....ccucieeeeieeirer e 1
BIOL 163 Biology IlI: Physiology and Development...........ccccevrinnerinsienicnsenseennens 4
BIOL 173 Biology I Lab.......ooeeeeeeeeeer e 1
Choose any three among the following six biology COUISES:.......currririrerrrirrres e 15
BIOL 240 Genetics

BIOL 300 Microbiology

BIOL 310 Developmental Biology

BIOL 325 Comparative Anatomy of the Vertebrates

BIOL 388 Animal Physiology

BIOL 485 Cell Biology

CHEM 121 General Chemistry |.......coceeiiierreeer e s 4
CHEM 131 General Chemistry Lab | ..o 1

CHEM 122 General Chemistry [l........ccoeeireenirrere e 4
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CHEM 132 General Chemistry Lab Il ..o 1
CHEM 123 General Chemistry H........coceeeieennersersere e 4
CHEM 133 General Chemistry Lab [ .......ocoooeiiieinee e 1
CHEM 335 0rganic Chemistry | ......cccvceerineiirercsree e 3
CHEM 345 Organic Chemistry Lab L........ccooeoviicrinesenesecs e 2
CHEM 336 Organic Chemistry Il .........coocverireeer e s 3
CHEM 346 Organic Chemistry Lab Il.........cccoiiiiicce s 2
CHEM 337 0Organic Chemistry Il ........coccovreennnsrseres e 4
CHEM 347 Organic Chemistry Lab Il ..o 2
CSSE 1= o TSR 5
Interdisciplinary Science (300-400 I€Vel) .......ccooererrnirierieriereresese e 3to5
ChOOSE SEIES @ OF Do 15
a. PHYS 105 Mechanics

PHYS 106 Waves, Sound, Electricity and Magnetism

PHYS 107 Thermodynamics, Optics, and Modern Physics
b. PHYS 121 Mechanics

PHYS 122 Electricity and Magnetism

PHYS 123 Waves and Optics
ChooSe OPTION @, B, €, OF G..vveeeeccee s 10
a. MATH 118 College Algebra for Business

MATH 130 Elements of Calculus for Business
b. MATH 120 Precalculus: Algebra

MATH 131 Calculus for Life Sciences (MATH 121 is co-requisite)
c. MATH 131 Calculus for Life Sciences (MATH 121 is co-requisite)

PSYC 201 Statistics for Non-Majors
d. MATH 134 Calculus | (MATH 121 is co-requisite)

MATH 135 Calculus lI

NOTE: 1. CHEM 454, CHEM 455, and CHEM 456 are strongly recommended as electives. 2. Students in-
terested in preparing for professions such as chiropractic medicine, podiatry, and physical therapy should
consult with an advisor to determine appropriate courses. 3. No more than 15 credits from this major
will be counted toward any minors. 4. Students must earn at least a C- in 100 and 200-level science and
mathematics courses that apply to the major.

Interdisciplinary Science Courses

ISSC 100 Introduction to Environmental Science ...........cccoeiriinennesnencneneneene 2
Investigation of some significant topics in environmental science at an introductory level and research of
current issues in the literature. Introduction to environmental science career opportunities through hands-
on demonstrations, lectures, and site visits with professionals in the field. Open to all university students.

ISSC 120 Introduction t0 GEOIOgY .......cocvereiriereerire s 5
Study of the principles of modern geology, with consideration of both the physical and historical aspects.
Topics will include modern plate theory, tectonics, uniform processes, and the fossil record. Four hours of
lecture and three hours of laboratory per week. Arranged field trips. (fall, winter, spring) Core lab science.

ISSC 191-193 SPECIAl TOPICS ...cveeieeeeere e 1to5
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ISSC 201 Digital Operations and Computation............ccccecrerrrierienereseesersereneenes 5
Digital processing of information and data, number-systems, Boolean algebra; design of hardware for reg-
isters, counting, and arithmetic operations; organization of computers, storage, and input/output. Intro-
duction to simple logic circuits. Elementary concepts of programming, assembly language, and computer
simulation. Open to all university students. Core lab science. Cross-listed with ECEGR 201. (fall, winter)

ISSC 207 AIr AN WAter ..o e 5
Dynamics of air and water systems. Consideration of the causes and control of air and water pollution.
Monitoring and standards for clean air and water. The role of technology in the deterioration of air and
water quality. Four hours of lecture and three hours of laboratory per week. Core lab science. Prerequisite:
Core math. (winter or spring)

ISSC 291-293 SPECIAl TOPICS ...cveeireeer e 1to5
ISSC 296 Directed StUY ......coceeerererr e s 1to5
ISSC 480 The Human Response to Science and Technology ........cccocevvrrieriencrnennns 5

A comparative-historical approach to the scientization of culture and its contemporary and projected
consequences; critical evaluation of competing claims about science and technology as enlightening allies
of human progress; a personal search for appropriate intellectual and ethical perspectives on science as a
way of knowing and on technology as a way of living. Seminar format; guest lectures; small-group paper
conferences; student-led seminars. Interdisciplinary core option. Prerequisites: junior standing or higher,
PHIL 220, HIST 120 or 121.

ISSC 481 To Feed the WOrld ... s 5
An interdisciplinary approach to the history, production, and distribution of food from the perspectives of
paleontology, anthropology, biology, chemistry, and the social sciences; modes of scientific examination
and interpretation are explored; interrelationships of science, technology, and human needs are empha-
sized. Active participation by students; lectures, movies, and small group discussions. Prerequisite: Phase
Il of core. Interdisciplinary core option.

ISSC 482 Global Climate Change ..o 5
The science of global climate change and its effects on the environment, society and political decisions.
Consideration of the main elements of the climate, measurement and consequences of change, evidence
for past change and predictive tools for future change. Critical evaluation of current scientific literature,
small group discussion and presentation. Prerequisites: Core lab science, junior standing. Interdisciplinary
core option.

ISSC 483 Interdisciplinary Core COUrSe .........couirimnmriernererseeseree e ses e 3to5

ISSC 489 SeNIOr SYNtESIS.......eeceeerc e 2
Initiation of an independent literature or laboratory research project. Searching, reading, and synthesizing
scientific literature. Consideration of relationship between major, Core, and professional goals. Develop-
ment of student portfolio. Oral presentation and written report. Along with I1SSC 490, part of the senior
synthesis requirement for general science and environmental science majors. Prerequisite: general science
or environmental science major. (winter)

ISSC 490 Senior Synthesis SEMINA .........ccccviiiiniinen e 1
Continuation of the project developed in ISSC 489, including final oral and written presentations of the
research. Along with I1SSC 489, part of the senior synthesis requirement for general science and environ-
mental science majors. Prerequisite: ISSC 489. (spring)

I1SSC 491-493 SPECIal TOPICS ...cveeieeeeeere e 1to5
ISSC 496 Independent STUAY ... 1to5
ISSC 497 Directed REAdiNG .....cccevveeerieriiriererere e 1to5

1SSC 498 Directed RESEAICN........cccciuiieceiicctre e s an e sans 1to5
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Mathematics

Jeffrey Boersema, PhD, Chair

Objectives

The Mathematics Department offers three distinct programs. The first two are very flexible programs
that provide for work in a secondary field and lead to either the bachelor of arts or the bachelor of sci-
ence degree. The bachelor of arts degree includes a choice of a specialization in humanities for teaching.
The third program, leading to the bachelor of science in mathematics degree, prepares the student for
advanced study and professional work in mathematics. For this third degree program, the student chooses
either a pure mathematics or an applied mathematics specialization.

Degrees Offered

Bachelor of Arts

Bachelor of Science

Bachelor of Science in Mathematics

Majors Offered

Mathematics

Mathematics, with specialization in Applied Mathematics
Mathematics, with specialization in Humanities for Teaching
Mathematics, with specialization in Pure Mathematics

Minor Offered

Mathematics

Bachelor of Arts
Major in Mathematics

In order to earn the bachelor of arts degree with a major in mathematics, students must complete a
minimum of 180 credits with a cumulative and major/department grade point average of 2.00. This degree
is particularly appropriate for students who intend to teach mathematics at the K-12 level. The bachelor of
arts degree includes either the standard core option with electives or the specialization in humanities for
teaching. Either option can prepare students to enter teacher certification and master degree programs in
education. The program leading to the bachelor of arts degree does not confer a teaching credential, but
is preparation for someone who intends to enter a master's degree in teaching program. The specialization
in humanities for teaching option is for entering freshmen only. Students must choose one of the following
two options:

Bachelor of Arts
Major in Mathematics
Standard Core Option

I. Core Curriculum Requirements

ENGL 110 College Writing: Inquiry and Argument ...........cccocvvenininnicncensesieneeeenes 5
PHIL 110 Introduction to Philosophy and Critical Thinking .........ccccccvveniiiinnenns 5
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Choose one of the folloOWING tWO COUISES: ......cuiuiiririiiirieriireieiiree i 5
HIST 120 Origins of Western Civilization

HIST 121 Studies in Modern Civilization

ENGL 120 Introduction 10 Literature.........c.ccooeereeeneesrsercreees e 5
Lab Science (fulfilled in major)

Fine Arts (one approved 5 credit course; see course descriptions).........cccocevverericrsesierseesennenns 5
PHIL 220 Philosophy of the Human Person.............ccorueerenmrmceenenesreencseses e 5
R Tl 1Y o 11Tl TSP 5
Social Science Il (different discipline from Social Science I).........cccucuvcrvncenienienin s 5
Theology and Religious Studies Phase Il (200-299) ..........ccovermnrirnennereerse s 5
Ethics (UPPer diVISION).......ccoceieerirereesie s s n e s ren s s s 5
Theology and Religious Studies Phase Il (300-399) ........c.cccccrimrerirnerienneseree e 5
InterdisCiplinary oo ————————— 3to5

Senior Synthesis satisfied by MATH 488, 489, 490

Il. Major Requirements

50 credits of mathematics, including:

MATH 134 (0 1 (ol 1] L3 5
MATH 135 CalCUIUS L. e e 5
MATH 136 (@ 1 Lol 1] T | | S 5
MATH 232 Multivariable CalCUlUS .......ccecceerceerreree e re e 3
MATH 233 Linear Algebra.........ccouveeiircrn e 3
MATH 234 Differential EQUAtioNS...........ccceccreeecreercreicre e 4
MATH 310 Introduction to Advanced Mathematics........cccceeceercerinncercerc e 5
MATH 488 SENiOr SYNThESIS | ....cocvveereieecse e 2
MATH 489 Senior SYNthesis Il ... 2
MATH 490 Senior SYNthesis 1l ..o 1
MATH Electives (300 Or @boVe) ........ccccceviieiieirieerie s e 10
Choose one of the follOWING TWO COUISES: ......cuiuiiirireieiecte st 5
MATH 411 Introduction to Abstract Algebra |

MATH 431 Introduction to Real Analysis |

lll. Other Major Department Requirements

o] 1= o S 18
Computer science, economics, psychology, and/or natural science approved by advisor, including at least
one core lab science and one computer application or programming course.

NOTE: A maximum total of 5 credits of Directed Research or Undergraduate Research may be used to
satisfy the math elective requirement.
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Bachelor of Arts
Major in Mathematics
Specialization in Humanities for Teaching

In order to earn the bachelor of arts degree with a major in mathematics and specialization in humani-
ties for teaching, students must complete a minimum of 180 credits, with a cumulative grade point aver-
age of 2.50, and major/department grade point average of 2.00, including the following:

I. Core Curriculum Requirements

HUMT 150 Composition: Language and Thought...........ccccecvierinnencninsenenseeene 5
HUMT 151 Composition: Language and the Arts .........ccoooreririrnnienesssersesenenens 5
HUMT 152 Logic, Ethics and Discernment ..........ccoceeereerrnerscrsennesesesee s 5
HUMT 161 Humanities: Introduction to TUtOring ........c.ccoeeveernencrinserrer e 2
HUMT 162 Humanities: Introduction t0 TUtOring ..........ccoeeirirnericrienesee s 1
HUMT 163 Humanities: Introduction t0 TUtOriNg ........cccveerieriniererese s 1
HUMT 171 Proseminar: Humanistic Foundations of Education ..........cccccoceeriicnnncne 5
HUMT 180 Socio-Cultural Transformations L............cccoeeerennenniennerereseeee s 5
HUMT 181 Socio-Cultural Transformations Il ...........cccoocoreerenninnesreseree e 5
HUMT 182 Socio-Cultural Transformations Il ............occoroenrinninrereresereeeeeeeene 5
HUMT 273 Seminar on Secondary EAucation .........c.ccooeeeimiiniennrncrncneseeeeeeeeenens 5
HUMT 274 Supervised Internship in Secondary Education ..........ccccooerennirsenscnicnnens 5
HUMT 301 Perspectives on the Person I...........cccveererenseniennenessesse s 5
HUMT 302 Perspectives on the Person Il..........ccoooeiinincnincnceeese e 5
HUMT 371 Education and the Polity........c.ccccceeririnenesnsrcreres e 5
HUMT 372 Leadership and Teaching...........cccvvererirsercnsese e 5
HUMT 380 Cultural INterface......coooceeeeeeeeeee e 5
HUMT 400 Seminar on Contemporary Problems..........cccoeovenirinienenennsnsenenennens 5
HUMT 471 Jesuit EdUCation..........ccocririnnnnn 5
HUMT 472 Jesuit Education Practicum ..........ccoccoocroeniicncsccereeesere e 5
CISS 120 POVErty in AMEIICa....ccieeeercreer e 5

Core Lab Science (fulfilled in major)

Il. Major Requirements

50 credits of mathematics, including:

MATH 134 CAlCUIUS L.ttt 5
MATH 135 CalCUIUS L. 5
MATH 136 CalCUIUS T . 5
MATH 232 Multivariable CalCUIUS ..........ccocrerienereees e 3
MATH 233 Linear Algebra.........ooo i 3
MATH 234 Differential EQUAtioNS...........ccooreeriererienere s 4
MATH 244 Probability and Statistics for the Sciences

ANd ENGINEEIING.....cceiciieerieie et 5
MATH 310 Introduction to Advanced Mathematics .........cccocvvvrrinicncnsenccnsesenens 5
MATH 321 Euclidean and Modern GEOMEtries ........ccceevvercercerieresessesessessessesessennens 5
MATH 488 Senior SYNthesis | ..o 2
MATH 489 Senior SYNthesis Il ... 2

MATH 490 Senior SYNthesis 1l .......ccoceveeireenriree e 1
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Choose one of the folloOWING tWO COUISES: ......cuiuiiririiiirieriireieiiree i 5
MATH 411 Introduction to Abstract Algebra |
MATH 431 Introduction to Real Analysis |

lll. Other Major Department Requirements

EIECLIVES ..ottt et e na e s ne e s a e A e e e e R e nne e nenas 18
Computer science, economics, psychology, and/or natural science approved by advisor, including at least
one core lab science and one computer application or programming course

NOTE: For a detailed description of this degree, see the introductory pages for the College of Science and
Engineering.

Bachelor of Science
Major in Mathematics

In order to earn the bachelor of science degree with a major in mathematics, students must complete a
minimum of 180 credits with a cumulative and major/department grade point average of 2.00, including
the following:

I. Core Curriculum Requirements

ENGL 110 College Writing: Inquiry and Argument ...........ccccveereneneseneseneseseseneens 5
PHIL 110 Introduction to Philosophy and Critical Thinking .........ccccevvenieriencerennens 5
Choose one of the folloWING TWO COUISES: .....ucuiuiiirieriricie st neees 5
HIST 120 Origins of Western Civilization

HIST 121 Studies in Modern Civilization

ENGL 120 Introduction to Literature..........ccoriiinincnnnns s 5
Lab Science (fulfilled in major)

Fine Arts (one approved 5 credit course; see course descriptions).........cceeerreresesensessessessersenns 5
PHIL 220 Philosophy of the Human Person..........cccocoeriererinenenenssnsessessesesesaens 5
SOCIAl SCIENCE | e e e e 5
Social Science Il (different discipline from Social Science I).........cccvcercrcercerierenene s 5
Theology and Religious Studies Phase I (200-299) ........c.ccoverirreriernesiesseesessee e 5
Ethics (UPPer diVISION).......ccoocieeereeee e e s 5
Theology and Religious Studies Phase 111 (300-399).......c.ccocererireenmnnennessesesesessesessessesessessennas 5
InterdisCiplinary oo 3to5

Senior Synthesis satisfied by MATH 488, 489, 490

Il. Major Requirements

60 credits of mathematics, including:

MATH 134 (@ 1 Lol ] L3 S 5
MATH 135 CalCUIUS Tl 5
MATH 136 (@0 a1 113 | | SR 5
MATH 232 Multivariable CalCUlUS .........coeeree e 3
MATH 233 Linear Algebra.........coo e 3
MATH 234 Differential EQUAtiONS...........ccueererierenienese s 4
MATH 310 Introduction to Advanced Mathematics ........cccceeveerirrirccnccecreceee 5
MATH 488 SeNior SYNThESIS | .....cccverercre e 2

MATH 489 Senior SYNThESIS Il ......occeeierirerirce e 2
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MATH 490 Senior SYNthesis I ... 1
MATH Electives (300 Or @boVe) ........cccvcevveenveerieerre s e se e e e eneens 10
Choose one of the folloWiNg three COUSES: ......cviiieiiririe e neees 5
MATH 351 Probability

MATH 361 Applied Mathematics |

MATH 371 Introduction to Numerical Methods

Choose two of the fOllOWING fiVe COUSES: .....vuiuimiiiriiriircire e 10
MATH 411 Introduction to Abstract Algebra |

MATH 412 Introduction to Abstract Algebra Il

MATH 431 Introduction to Real Analysis |

MATH 432 Introduction to Real Analysis I

MATH 461 Applied Mathematics Il

lll. Other Major Department Requirements

o] 1= o 7S 28
Computer science, engineering, natural science, and/or social science approved by advisor, including at
least one core lab science and one computer application or programming course.

NOTE: Under special circumstances, with approval from the department chair, MATH 244 may be substi-
tuted for MATH 351. A maximum total of 5 credits of Directed Research or Undergraduate Research may
be used to satisfy the math elective requirement.

Bachelor of Science in Mathematics

In order to earn the bachelor of science in mathematics degree with a major in mathematics, students
must complete a minimum of 180 credits with a cumulative and major/department grade point average
of 2.50. Students must choose one of the following two options:

Pure Mathematics Specialization

This specialization is appropriate for any student planning to pursue graduate studies in mathematics.

I. Core Curriculum Requirements

ENGL 110 College Writing: Inquiry and Argument ............cccoorirernnenennsnsenereenens 5
PHIL 110 Introduction to Philosophy and Critical Thinking ..........ccccvvvnvnerserncrcrnnns 5
Choose one of the folloWING TWO COUISES: ....vururuiirrrerririrrie st sesnees 5
HIST 120 Origins of Western Civilization

HIST 121 Studies in Modern Civilization

ENGL 120 Introduction 10 Literature..........c.cocoeereicrencneiere e 5
Lab Science (fulfilled in major)

Fine Arts (one approved 5 credit course; see course descriptions).........cucveerrereresessessessessersenns 5
PHIL 220 Philosophy of the Human Person..........cccocecveercerienienesesssensessesseseseseens 5
SOCIAl SCEBNCE | e a e 5
Social Science Il (different discipline from Social Science I).........cccuercrvrcerierienese s 5
Theology and Religious Studies Phase 11 (200-299) ........ccccoererirrnnnennessesesessessesessessessessessesns 5
Ethics (UPPer diVISION).......ccooiieeeiieeee e e e 5
Theology and Religious Studies Phase 1l (300-399) .......ccccooerereereenmrnersersmsesessessesessessesessessesnes 5
INterdisCiplinary oo —————————————————————— 3to5

Senior Synthesis satisfied by MATH 488, 489, 490
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Il. Major Requirements

70 to 72 credits in mathematics, including:

MATH 134 CalCUIUS 1. 5
MATH 135 CalCUIUS Tl ——————— 5
MATH 136 CalCUIUS T e 5
MATH 232 Multivariable Calulus ... 3
MATH 233 Linear Algebra.........coooiirereere s 3
MATH 234 Differential EQUAtioNS...........cceoceericreeicrecrie e 4
MATH 310 Introduction to Advanced Mathematics ...........cccoeeriirecncsnescrcscneens 5
MATH 411 Introduction to Abstract Algebra I...........ccooriernien e, 5
MATH 412 Introduction to Abstract Algebra ll...........cooororreieeeees 5
MATH 431 Introduction to Real ANalysis ........ccccoereneernnenserseresesesee s 5
MATH 432 Introduction to Real Analysis Il ..o 5
MATH 488 Senior SYNtheSIs | ... 2
MATH 489 Senior SYNthesis Il ... 2
MATH 490 Senior SYNthesis ..o s 1
MATH 499 Undergraduate Research* ...........coccoiiiiiiininnencres e 0to2
MATH Electives (numbered 222 or above)........cccvcevveercievveerresree e 10
Choose one of the folloWINgG fOUr COUISES:......cumiiminiirrie i nees 5
MATH 244 Fundamentals of Probability and Statistics

MATH 351 Probability

MATH 361 Applied Mathematics |

MATH 371 Introduction to Numerical Methods

lll. Other Major Department Requirements

EIECHIVES ..ttt et e et ae bR e s e e e e e R e Renr e renr s 18
Computer science, economics and/or natural science approved by advisor, including at least one core lab
science and one computer application or programming course.

NOTE: 1. In certain circumstances, with approval of the chair, 10 credits of upper-division work in com-
puter science or a physical science may be substituted for 10 credits in mathematics. 2. *The MATH 499
requirement will be waived for a student who completes a National Science Foundation Research Experi-
ence for Undergraduates, senior design project, or approved research project in another department. 3. A
maximum total of 5 credits of Directed Research or Undergraduate Research may be used to satisfy the
math elective requirement.

Applied Mathematics Specialization

This specialization is appropriate for students planning to pursue a career in industry or to pursue gradu-
ate studies in applied mathematics.

l. Core Curriculum Requirements

ENGL 110 College Writing: Inquiry and Argument ...........ccccveerennesenenneseseseseens 5
PHIL 110 Introduction to Philosophy and Critical Thinking ..........ccocoeverierienicrernens 5
Choose one of the folloWING TWO COUISES: ......cuiuiiirireiririicier st 5
HIST 120 Origins of Western Civilization

HIST 121 Studies in Modern Civilization
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ENGL 120 Introduction 10 Literature.........c.ccooeereeeneesrsercreees e 5
Lab Science (fulfilled in major)

Fine Arts (one approved 5 credit course; see course descriptions).........cccoceeveneriersesiesseesennenns 5
PHIL 220 Philosophy of the Human Person.............cccorueerenermceeneneneeescseses e 5
R Tl 1Y o 11Tl TSP 5
Social Science Il (different discipline from Social Science I).........cccucevcrvnceriineninnn s 5
Theology and Religious Studies Phase Il (200-299) ..........ccouerrnrinnennereere s 5
Ethics (UPPer diVISION).......ccccciverirereisee s s r e s 5
Theology and Religious Studies Phase Il (300-399) .......c.cccccrirrerierreriene e 5
InterdisCiplinary oo ————————— 3to5

Senior Synthesis satisfied by MATH 488, 489, 490

Il. Major Requirements

70 to 72 credits in mathematics, including:

MATH 134 CalCUIUS L. 5
MATH 135 CalCUIUS Tl 5
MATH 136 CalCUIUS T e 5
MATH 232 Multivariable Calculus ............cooiiiererrec e 3
MATH 233 Linear Algebra.........ccou e 3
MATH 234 Differential EQUAtiONS..........ccoeoceeeecreercrecree s 4
MATH 310 Introduction to Advanced Mathematics ..........coccoovrerereresesensensensenennens 5
MATH 361 Applied Mathematics I.........cocvrivnerienienisesn e 5
MATH 371 Introduction to Numerical Methods ... 5
MATH 461 Applied Mathematics ll..........cooooriririenrere s 5
MATH 488 SeNiOr SYNThESIS | ....cccvveeieiere e 2
MATH 489 Senior SYNthesis Il ... 2
MATH 490 Senior SYNthesis 1l ..o 1
MATH 499 Undergraduate Research* ...........cccoovverninsnsensenenes s Oto2
MATH Elective (222 0OF QBOVE)....c...oieereecereereece et 5
Choose one of the folloWinNg three COUTSES: ... 5
MATH 244 Fundamentals of Probability and Statistics

MATH 331 Introduction to Complex Variables

MATH 351 Probability

Choose two of the folloOWINg FOUF COUISES:.......uiuiiiriirieirieireei bbb 10
MATH 411 Introduction to Abstract Algebra |

MATH 412 Introduction to Abstract Algebra Il

MATH 431 Introduction to Real Analysis |

MATH 432 Introduction to Real Analysis Il

lll. Other Major Department Requirements
PHYS 121 1 =Tel ) T TSRS 5

EIECHIVES ..ooneeiieieeiete ettt a e e e s s e s e e s e s e e ae e e e ne e e e n e e e e nennennn 13
Computer science, economics, and/or natural science approved by advisor, including a computer applica-
tion or programming course.

NOTE: 1. In certain circumstances, with approval of the chair, 10 credits of upper division work in com-
puter science or a physical science may be substituted for 10 credits in mathematics. 2. *The MATH 499
requirement will be waived for a student who completes a National Science Foundation Research Experi-
ence for Undergraduates, senior design project, or approved research project in another department. 3. A
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maximum total of 5 credits of Directed Research or Undergraduate Research may be used to satisfy the
math elective requirement.

Minor in Mathematics

In order to earn a minor in mathematics, students must complete 30 credits in mathematics, including:

MATH 134 CalCUIUS ... 5
MATH 135 CalCUIUS Tl 5
MATH 136 CalCUIUS T o 5
Approved mathematics courses (222 or higher) .......c.ccoovveerrnsrsenieniese e 15

See policy for minors (84-1) for more information.

Advanced Placement in Calculus

Students who have completed a college-level course in calculus in high school and have taken the
advanced placement test in calculus of the College Entrance Examination Board may petition the depart-
ment for placement on the basis of their test results. Advanced placement and credit may be granted to
students whose test scores are 3 or above. Advanced placement may also be obtained through depart-
mental testing.

Proper Sequence for Taking Courses

The normal sequence of elementary mathematics courses is MATH 110; MATH 118 or MATH 120;
MATH 130 or MATH 131 or MATH 134. A student who has received a 2.00 or better in any course of this
sequence or its equivalent cannot subsequently receive credit for a course that appears before it in the
sequence. A student may not receive credit for more than two courses among MATH 107, MATH 110, and
MATH 200. A student may not receive credit for more than one course from each of the following groups:
MATH 118 and 120; MATH 130, MATH 131, and MATH 134; MATH 244 and MATH 351. A student who has
taken MATH 130 or MATH 131 and, due to a change of major, is required to take MATH 134 as preparation
for MATH 135 will receive credit for both MATH 130 (or MATH 131) and MATH 134. In these cases credit
for MATH 134 will be contingent on completing MATH 135 with a 2.00 or better.

Mathematics Courses

Eligibility to remain in courses for which students are registered will be based on the criteria listed within
each course description, and will be determined by the instructor after the first day of class.

MATH 107 Mathematical Reasoning and Its Applications .........c.ccocevvrvnnsersenscnennens 5
An introduction to mathematical ideas, emphasizing quantitative methods applied to life experiences,
with a focus on logical thinking and algorithmic processes. Topics studied: graphing, exponential growth,
probability, and statistics. Additional topics may include voting theory, graph theory, geometry, or other
mathematical concepts and applications. Credit not granted to a student who has previously received
credit for MATH 118 or a higher numbered mathematics course. Core mathematics option. Prerequisite:
one year each of high school algebra and geometry. (fall, winter, spring)

MATH 110 Functions and Algebraic Methods ...........ccocovirinienninneereen 5
Functions including linear, quadratic, other polynomial, and exponential. Modeling applications and prob-
lem solving emphasized. Supporting topics include equations, inequalities, systems of equations, rational
expressions, exponents and radicals. Graphing calculator required. Core mathematics option. Prerequisite:
university mathematics entrance requirements or satisfactory score on the Mathematics Placement Exam.
(fall, winter, spring)



436 Mathematics College of Science and Engineering

MATH 118 College Algebra for BUSINESS.........c.cocoererreerereresseeseses e sesneneenes 5
Functions, graphing; linear, quadratic, exponential, logarithmic functions; systems of linear equations; in-
equalities; linear programming; applications to business. Graphing calculator required. Credit not granted
for both MATH 118 and MATH 120. Core mathematics option. Prerequisite: a grade of C- or better in
MATH 110 or satisfactory score on SAT or ACT or Mathematics Placement Exam. (fall, winter, spring)

MATH 120 Precalculus: Algebra..........coeieeirienereerre s 5
A study of functions including polynomial, rational, exponential, and logarithmic functions; composite and
inverse functions; theory of polynomial equations; other selected topics. Provides review and extension of
basic algebraic methods for solving equations and inequalities. Problem solving and mathematical writing
are emphasized as well as algebraic skill. Graphing calculator required. Credit not granted for both MATH
118 and 120. Core mathematics option. Prerequisite: a grade of C- or better in MATH 110, or a satisfactory
score on SAT or ACT or the Mathematics Placement Exam. (fall, winter, spring)

MATH 121 Precalculus: TrigoNOmMEetry.......ccecevieereriense s s 2
Radian measure, trigonometric functions and their graphs, identities, trigonometric equations, inverse
trigonometric functions. Graphing calculator required. Prerequisite: a grade of C- or better in MATH 118
or MATH 120, or a satisfactory score on SAT or ACT or the Mathematics Placement Exam. (fall, winter,
spring)

MATH 130 Elements of Calculus for BUSINESS .......cc.cccrueermeiermenerrenereese e 5
Limits; continuity; rate of change; derivative, basic differentiation formulas, extrema; area under a curve;
the definite integral and applications. Graphing calculator required. Core mathematics option. Prerequi-
site: a grade of C- or better in MATH 118 or MATH 120, or satisfactory score on SAT or ACT or the Math-
ematics Placement Exam. (fall, winter, spring)

MATH 131 Calculus for Life SCIENCES ......ccvvruerereireriresee e 5
Limits; rate of change; derivatives, basic differentiation formulas, extrema; the definite integral. Applica-
tions to the life and social sciences. Graphing calculator required. Core mathematics option. Co-requisite:
MATH 121, unless exempted by qualifying examination. Prerequisite: a grade of C- or better in MATH 118
or MATH 120 or satisfactory score on SAT or ACT or the Mathematics Placement Exam. (winter, spring)

MATH 134 CalCUIUS L.t —————— 5
Limits and derivatives of rational, exponential, and trigonometric functions; applications of limits and
derivatives. Computer laboratory component. Graphing calculator required. Core mathematics option. Co-
requisite: MATH 121, unless exempted by qualifying examination. Prerequisite: a grade of C- or better in
MATH 120, or satisfactory score on SAT or ACT or the Mathematics Placement Exam. (fall, winter, spring)

MATH 135 L0 1] 3 | SRR 5
Theory, techniques, and applications of integration; differentiation and integration of trigonometric, expo-
nential, and logarithmic functions; indeterminate forms; improper integrals. Graphing calculator required.
Prerequisite: a grade of C- or better in MATH 134. (fall, winter, spring)

MATH 136 CalculUs Tl ... 5
Infinite series; Taylor's theorem; vectors; polar coordinates; solid analytic geometry. Graphing calculator
required. Prerequisite: a grade of C- or better in MATH 135. (fall, winter, spring)

MATH 200 Mathematics for K-8 Teachers ........cocorereirennereereereereeeeeneens 5
Systems of numeration; algorithms; elementary logic; sets; introduction to probability and statistics. Em-
phasis on logic and problem solving. Prerequisite: MATH 110 or 107 or equivalent. (winter of even years)
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MATH 222 Discrete STrUCTUIES ..... oo s 5
Introduction to methods of proof, based on logic; set theory, quantifiers, mathematical induction, func-
tions; equivalence relations and partitions; algebraic structures, including Boolean algebras; combinator-
ics; graph theory and other applications to computer science used as context for proof. Prerequisites: a
grade of C- or better in MATH 135 or instructor permission; a computer programming course. (fall of even
years)

MATH 232 Multivariable CalCulUus ..........coo i 3
Partial derivatives, multiple integration, and applications. Graphing calculator required. Prerequisite: a
grade of C- or better in MATH 136. (fall, winter, spring)

MATH 233 Linear Algebra.........ccoo i 3
Matrices, determinants, vector spaces, linear transformations, eigenvalues. Graphing calculator required.
Prerequisite: a grade of C- or better in MATH 136. (fall, winter, spring)

MATH 234 Differential EQUAtiONS..........cccvveeerererernsie e 4
First and second order differential equations; linear differential equations; systems of differential equa-
tions; power series solutions. Co-requisite or prerequisite: MATH 232. Prerequisite: a grade of C- or better
in MATH 233. (fall, winter, spring)

MATH 244 Probability and Statistics for the Sciences and Engineering............ccc.... 5
Probability models; discrete and continuous random variables, basic concepts of descriptive and statistical
inference; applications. The course will include use of computer software. Cannot apply both MATH 244
and MATH 351 toward a mathematics major. Prerequisite: a grade of C- or better in MATH 135 or instruc-
tor permission. (winter, spring)

MATH 291-293 SPECIAl TOPICS .cuveeireererirre e s 1to5
MATH 296 Directed StUY ......coceeererie e s 1to5
MATH 310 Introduction to Advanced Mathematics .........ccccoeveieeircieen e 5

Logic and proofs; quantifiers; basic notions of set theory; induction, Cartesian products and relations;
equivalence relations; functions; cardinality. Prerequisite: a grade of C or better in MATH 136. (spring)

MATH 321 Euclidean and Modern GEOMELIes .........cceverveerierseerersenssesesssesesseessesens 5
An axiomatic approach to finite geometries and basic Euclidean geometry; straight-edge and compass
constructions; problems of antiquity; special topics in Euclidean geometry. Geometric transformations,
the fifth postulate and non-Euclidean geometries. Prerequisite or co-requisite: MATH 310. (spring of odd
years)

MATH 331 Introduction to Complex Variables ...........ccocvverirnencninsercree e 5
The complex number system; analytic functions including exponential, logarithmic, and trigonometric
functions; series; residues. Prerequisite: a grade of C or better in MATH 234. (fall of even years)

MATH 351 Probability ......cccooereieeereeereee s 5
Basic concepts and theorems in probability theory; the binomial, Poisson, normal, and other fundamental
probability distributions; moments; limit theorems. Cannot apply both MATH 244 and MATH 351 toward a
mathematics major. Prerequisite: a grade of C or better in MATH 232. (fall of odd years)

MATH 361 Applied Mathematics I.........ccooeiririrererse s 5
Introduction to numerical methods for solving differential equations, phase plane analysis of nonlinear
differential equations. Introduction to modeling. Computer laboratory component. Prerequisite: PHYS 121
and a grade of C or better in MATH 234. (winter of even years)
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MATH 371 Introduction to Numerical Methods ... 5
Approximation and errors; solution of equations and systems of linear equations; numerical integration.
Four lecture hours and one computer laboratory hour per week. Prerequisites: a grade of C or better in
MATH 233; proficiency in a programming language. (winter of odd years)

MATH 391-393 SPECIAl TOPICS ...ervererrerrerere e 1to5
MATH 396 Directed StUAY ......ccoeeireiecrcrc e 1to5
MATH 411 Introduction to Abstract Algebra I.........cooooiiiiineeees 5
MATH 412 Introduction to Abstract Algebra ll..........coocoverniene e 5

Theory of groups, rings, fields, and field extensions; vector spaces and linear transformations; special top-
ics. Prerequisites: for MATH 411, instructor permission granted on first day of class; for MATH 412, a grade
of C or better in MATH 411. (offered in sequence: fall of even years, winter of odd years)

MATH 431 Introduction to Real Analysis |........ccccoeeerenrnenireresereee e 5

MATH 432 Introduction to Real Analysis Il ..........ocoveririnineree e 5
The real number system; continuity; point set theory; partial differentiation; Riemann-Stieltjes integrals;
sequences and series of functions; power series; uniform convergence. Prerequisites: for MATH 431,
instructor permission granted on first day of class; for MATH 432, a grade of C or better in MATH 431.
(offered in sequence: fall of odd years, winter of even years)

MATH 461 Applied Mathematics ll..........ccoceoriririene s 5
Introduction to partial differential equations and the boundary value problems of mathematical physics;
separation of variables, applications of Fourier series, Fourier transform. Computer laboratory component.
Prerequisite: a grade of C or better in both MATH 232 and MATH 361. (spring of even years)

MATH 480-483 Interdisciplinary Core COUISE ........ooummmmmmrmrrerrmrrmnsessnsessessessessessesssssssessessessens 3to5
Title and content change each term.

MATH 488 Senior SYNheSis | ..o 2
Exploration of mathematical problems and applications. Each student will choose a topic to pursue.
Library research. Development of student portfolio. Investigation of relationship between major and
Core. Oral and written presentations. Required for all mathematics majors. Prerequisite: permission of
instructor granted on first day of class. (fall)

MATH 489 Senior SYNthesis 1l ... e 2
Continued development of synthesis topic and portfolio. Academic self-assessment. Additional mathemat-
ical topics including the history of mathematics. Required for all mathematics majors. Prerequisite: MATH
488. (winter)

MATH 490 Senior SYNthesis I ... 1
Presentation of the Senior Synthesis project, including both an oral and written presentation. Required
for all mathematics majors. The sequence MATH 488, 489, 490 satisfies the core Senior Synthesis require-
ment. Prerequisite: MATH 489. (spring)

MATH 491-493 SPECIAl TOPICS ...cveeeeeeeerere e 1to5
MATH 496 Independent StUdy ..o 1to5
MATH 497 Directed Reading ........ccceveririeeniriese s 1to5
MATH 498 Directed ReSEArCh..........ccovieeerceercee e 1to5
MATH 499 Undergraduate Research .........cccocvenersnnsnssnsessesese s 1to5

Mathematical investigation of a research problem in collaboration with a faculty advisor culminating in an
oral or written presentation. Prerequisite: permission of faculty advisor and of chair.
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Mechanical Engineering

Greg S. Mason, PhD, PE, Chair

Objectives

Mechanical Engineering is among the broadest and most versatile of the engineering professions.
Mechanical engineering encompasses many diverse activities and fields of interest, including design for
environment, machine design, solid mechanics, materials, environmentally conscious energy systems, fluid
mechanics, heat transfer, thermodynamics, combustion, control systems, manufacturing, or a combination
of these fields as is often the case in the development of complex projects. Mechanical engineers can
pursue careers in design, manufacturing, research and development, sales, management, and consulting.

The mission of the Department of Mechanical Engineering is to provide educational opportunities for
students seeking to enter the mechanical engineering profession, so that they can achieve competence in
the field while recognizing their social responsibilities. The program provides a strong foundation in the
areas of mathematics, basic sciences, engineering theory and practice, and the humanities and social sci-
ences. It encourages further self development and life-long intellectual achievement. The program seeks
to build student skills in written and oral communication, socially, economically and environmentally
responsible decision making, and professionalism.

The following program objectives have been designed to support both the departmental and university
missions:

e Technical Proficiency: Ability to apply knowledge of mathematics, physics and the principles of
engineering appropriate to the students’ chosen areas of specialization, to the solution of contem-
porary problems in mechanical engineering.

e Communications Skills: Ability to communicate effectively in written, graphical, and oral for-
mats.

¢ Professional Skills: Mastery of the broad spectrum of abilities needed in professional practice
including skills in teamwork, leadership, creativity and project management, and an understanding
of professional ethics, business practices, safety, and economics.

¢ Personal Breadth: Appreciation of the non-technical aspects of engineering, including ethical con-
siderations, concern for society and the environment, and multi-cultural perspectives, as well as a
commitment to life-long learning and service to the professional and civic communities.

Degree Offered

Bachelor of Science in Mechanical Engineering

Major Offered

Mechanical Engineering

Departmental Requirements

In addition to the prerequisites, departmental candidacy is required for entry into 300- and 400-level
courses. Candidacy is achieved by successfully completing all required 100 and 200 level CEEGR, CHEM,
MEGR, MATH, and PHYS courses with a combined grade point average of at least 2.50, and completing
ENGL 110. Only courses graded C (2.00) or better may be transferred to offset degree requirements. Both
the cumulative grade point average and the College of Science and Engineering grade point average must
be at least 2.50 for graduation. Before completing the design sequence (MEGR 487/488/489) students
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must take a comprehensive exam (for details, refer to the Mechanical Engineering Student Handbook).
Taking the Fundamentals of Engineering (FE) examination is required for the degree. This degree is ac-
credited by the Engineering Accreditation Commission of ABET, formerly know as the Accreditation Board
for Engineering and Technology.

Bachelor of Science in Mechanical Engineering
Major in Mechanical Engineering

In order to earn the bachelor of science in mechanical engineering degree with a major in mechanical
engineering, students must complete a minimum of 180 credits including at least 45 credits in the core
curriculum. A cumulative 2.50 grade point average is required, in addition to a science and engineering
grade point average of 2.50, including the following:

I. Core Curriculum Requirements

45 credits in the core curriculum, including:

ENGL 110 College Writing: Inquiry and Argument ...........cocuererrerrenesenessensessesennens 5
PHIL 110 Introduction to Philosophy and Critical Thinking ........cccocvvvnenierienieniennnns 5
Choose one of the fOllOWING TWO COUISES: ......cuiuiiirireiierircie sttt 5
HIST 120 Origins of Western Civilization

HIST 121 Studies in Modern Civilization

ENGL 120 Introduction to Literature.........cccoceverieineniensiesessese e 5
PHIL 220 Philosophy of the Human Person...........ccoceoverirsernesesesesessessessesessennens 5
Social Science | (N0t @CONOMICS) ...ccvirieiriieiiiesire s e e s ee s e s e e e s s e s ae e ae e s s e sne s aeesanesanesneessnanns 5
Social Science Il satisfied by CEEGR 302

Theology and Religious Studies Phase 11 (200-299) ........ccccorerererenernessessesesesssssesessessessessessesns 5
Ethics (UPPEr diVISION).......cccceieririerisie e s r e s 5
Theology and Religious Studies Phase 11l (300-399) .......ccccooirirerrnrnerrerere e 5

Interdisciplinary satisfied within major.
Senior Synthesis filled by MEGR 487, 488, 489.

Il. Major Program Requirements

74 credits in mechanical engineering, including:

MEGR 105 Engineering Graphics and Design.........cccuveerneriersesiesesessssessessessesessessens 3
MEGR 106 MaChing SHOP ..o 1
MEGR 181 Innovative Design.........cccvivciiniiincn 2
MEGR 210 1) 1TSS 4
MEGR 230 DYNAMICS....cueiieeeirienee st s e s s e s s s s s s e sen e ennennnas 4
MEGR 281 Engineering Methods............couoeiininrnnic e 4
MEGR 304 Data Acquisition and Instrumentation..........c.ccoceeveenerienesnsnsensesseseneens 4
MEGR 321 ThermodyNamiCs.......c.cueerreenerersre e s 5
MEGR 324 Heat TranSfer... ..o 5
MEGR 350 Materials SCIENCE........coviireiereeeeercree e 5
MEGR 371 Machine Elements..........ccoooiiiiriiinire s 5
MEGR 435 Dynamic SYSteMS ..o 5
MEGR 438 CONLIOI SYSTEMS ... 4
MEGR 487 Engineering Design L........ccooieriicieneree e 3
MEGR 488 Engineering Design ..o 4
MEGR 489 Engineering Design I ... 3

Engineering Electives (approved by department)...........ccooceeveririnsiniescese e 9
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Choose one of the folloOWING tWO COUISES: ......cuiuiiririiiirieriireieiiree i 4
MEGR 322 Thermodynamics I
MEGR 372 Machine Elements Il

lll. Other Major Department Requirements

61 credits in math, science and engineering, including:

CEEGR 221 Mechanics of Materials L..........ccoerrrireicrereere e 4
CEEGR 302 Engineering ECONOMY ..........ocvoiriiiinirinee e 3
CEEGR 331 Fluid Mechanics ........ccviriineriereceese e 4
CHEM 121 General Chemistry | ... 4
CHEM 131 General Chemistry Lab | ..o 1
ECEGR 315 Elements of Electrical ENGiN@Ering......cccccrveerreermencrrrnereeerese e 5
MATH 134 CalCUIUS ... 5
MATH 135 CalCUIUS L. 5
MATH 136 CalCUIUS T o 5
MATH 232 Multivariable Calculus ... 3
MATH 233 Linear Algebra.........ccoo i 3
MATH 234 Differential EQUAtiONS...........ccoorierrerereresesersee e 4
PHYS 121 MECRANIES ...t 5
PHYS 122 Electricity and Magnetism...........cccoorininisnnnncne s 5
PHYS 123 Waves and OPticS......ccorrerrerererrernernerseresessesessessesse s s ssessesessessesessessesns 5

NOTE: 1. A minimum of 45 credits in core curriculum courses is required for graduation. 2. The Fundamen-
tals of Engineering (FE) examination is required for graduation.

Mechanical Engineering Courses

MEGR 100 Introduction to Mechanical Engineering ..........cccoveerveennsenesenescncseneens 1
An overview of mechanical engineering. Course includes seminars by practicing mechanical engineers
who discuss day-to-day engineering and the latest advances in the industry. Typical industries represented
include: aerospace, transportation, HVAC, power generation, manufacturing, medical equipment, and
sports equipment. Graded CR/F. One seminar per week. (spring)

MEGR 105 Engineering Graphics and Design..........c.cceverierennenensensesesseese s 3
Technical sketching. Isometric, orthographic, auxiliary, and sectional views. Dimensioning. Introduction to
computer-aided drafting (CAD) and solid modeling. Includes design project using CAD. Three two-hour
sessions per week. Laboratory. (fall, winter)

MEGR 106 Maching SHOP ..o 1
Manufacturing processes including casting, welding, forging, plastics forming and metal cutting. Lab in-
cludes industry tours and hands-on machine shop projects focusing on fundamental theory and operation
of precision measuring instruments, hand tools, metal lathes and CNC mills. Pre or co-requisite: MEGR
105. Prerequisite: CEEGR 221. (fall, winter, spring)

MEGR 181 INNOVALIVE DESIGN ... 2
The design process, including performance prediction and prototype construction and testing. Includes a
guided class project, team evaluation of an existing engineering design, and a major team design project.
Final exam will consist of an oral presentation and performance demonstration of the team design. Two 70
minute sessions per week. Laboratory. Prerequisite: freshman or sophomore standing. (fall, winter)
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MEGR 210 ) | T oL RSP RRRPTR 4
Vector algebra. Equilibrium of forces and moments, distributed forces, hydrostatics, friction, virtual work;
all applied to simple bodies. Four lectures per week. Prerequisites: MATH 135, PHYS 121. (fall, winter)

MEGR 230 DYNAMICS....cueiieieiiieec e 4
Vectors applied to kinematics and kinetics. Particle, system of particles, and rigid bodies related to transla-
tion, rotation, plane motion, relative motion, forces, impulse-momentum, work-energy. Four lectures per
week. Prerequisites: MEGR 210. (winter, spring)

MEGR 281 Engineering Methods............coooeirinrercrc e 4
Modern methods using computers to solve problems encountered in mechanical and civil engineering.
Examples are stress analysis and beams (numerical integration, matrix methods, systems of simultaneous
equations), stability of mechanical systems and columns (differential equations). Four lectures per week.
Co-requisites: MEGR 230, MATH 233. (fall, spring)

MEGR 291-293 SPECIAl TOPICS ..ureeirereeririe et 1to5
MEGR 296 Directed StUY ......coceeerrireerircire e s 1to5
MEGR 304 Data Acquisition and Instrumentation..........c.ccoceereereriennsnsnsessensenennens 4

Introduction to computer based data acquisition, including D to A and A to D conversion, real time operat-
ing systems, digital filtering, sensor selection and sensor interface design. Three lectures, one laboratory
per week and a final design project. Pre or co-requisite: ECEGR 315. Prerequisite: MEGR 281. (spring)

MEGR 321 ThermodyNamiCs.......c.curerierrerernre e e 5
Thermal properties of ideal and real gases, liquids, vapors and mixtures. Conservation of energy. Second
law. Conversion of thermal energy to work. Power, efficiency, cycles, air-conditioning, compressible gas
flow. Four lectures and one laboratory per week. (fall)

MEGR 322 Thermodynamics Il.......ccoriiiiiere s 4
Continuation of MEGR 321. Thermodynamics applied to ideal and real cycles, internal and external com-
bustion engines, fans, blowers, compressors, nozzles, refrigeration, air-conditioning. Second-law analysis.
Design problem. Four lectures per week. Prerequisite: MEGR 321. (winter)

MEGR 324 Heat Transfer. ... 5
Heat transfer—conduction, convection and radiation. Conduction in one and two dimensions, steady
state and transient. Forced and natural convection with phase change. Radiation between two or three
black and gray bodies. Heat exchangers. Design problem. Four lectures and one laboratory per week. Pre-
requisite: MEGR 321. Pre- or co-requisite: CEEGR 331. (spring)

MEGR 342 Manufacturing ProCESSES.......cuveververerersesiesissese s s ssesssses e s ssessesaens 3
Overview of manufacturing processes including casting, forming, machining and welding; physics govern-
ing processes, the associated process parameters and their influences. Two lectures and one laboratory or
field trip per week. Prerequisite: MEGR 350.

MEGR 350 Materials SCIENCE......co.o et 5
Atomic structure. Metallic bond. Structure of metals and non-metals. Equilibrium diagrams. Time-depen-
dent transformations. Relation of structure to properties. Elastic and plastic deformation. Four lectures and
one laboratory per week. (fall)

MEGR 371 Machine Elements...........ccooeoeiricrnnenerese e 5
Advanced strength of materials including combined loading, beams, columns, connection forces and stress
concentrations. Introduction to statistics and reliability. Introduction to finite element analysis. Material
failure including static failure theories, fracture mechanics and fatigue. Design problem. Four lectures and
one laboratory per week. Prerequisite: CEEGR 221. (winter)
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MEGR 372 Machine EIements 1l ... 4
Continuation of MEGR 371. Fasteners, welds, springs, bearings, gears, shafts, lubrication, clutches and
brakes. Design problem. Four lectures per week. Prerequisite: MEGR 371. (spring)

MEGR 391-393 SPECIal TOPICS ...cueeireeeeere e e 1to5
MEGR 396 Directed StUY .......ccoeriirerrere s 1to5
MEGR 404 Experimental Design........c.cecvvereriereresnsie s se s se s nnens 3

An introduction to the application of statistics in engineering problems. Topics include point estimates,
population inference using p-values and confidence intervals, type 1 and type 2 error estimates, and ANO-
VA analysis when applied to engineering and manufacturing problems. Applications of statistics include
statistical process control, sample size selection and experiment design using a factorial design approach.
Three lectures per week. Prerequisite: junior standing.

MEGR 405 Introduction to Finite Elements..........ccoooreireineinecre e 3
Development of theory and concepts of finite element analysis. Applications in all areas of mechanical
engineering, including mechanics of solids, heat transfer, fluid mechanics and design. Weekly computer
exercises. Three lectures per week. Prerequisites: MEGR 371, MEGR 324, and senior standing.

MEGR 422 Energy and ENVIronmMeNt...........cccvvererinnenicnnesesee s ses e 3
Overview and discussion of primary energy consumption and energy conservation techniques. Theory and
design of environmentally conscious energy conversion and relevant pollution reduction technologies. As-
sessment of energy conversion technologies with life-cycle analysis. Design and research projects. Three
lectures per week. Prerequisites: MEGR 321 and junior standing.

MEGR 423 Introduction t0 COMbBUSEION ... 3
An introduction to the topic of combustion. The areas of study include the thermodynamics of combustion,
chemical kinetics and combustion reaction analysis, study of diffusion and premixed flames, combustion
related to spark-ignited and diesel engines, and special topics of combustion including pollution reduc-
tion, instrumentation for combustion processes, and microscale combustion. Three lectures per week.
Prerequisites: MEGR 321 and junior standing.

MEGR 426 Heat/Ventilation/Refrigeration ............ccocveeneincinssnesree e 3
Psychometrics; space heating and cooling loads; air conditioning; fans and ducts; heat exchangers; solar
systems; refrigeration. Three lectures per week. Prerequisites: MEGR 321, MEGR 324.

MEGR 431 Vehicle DYNAMICS .......ccceveeirieirieirieense s 3
Application of the principles of engineering mechanics to the dynamics of ground vehicles. Familiarization
with methods to analyze, predict and design for vehicle dynamic performance. Acceleration and braking
performance, aerodynamics and road loads, ride, directional response, rollover. Three lectures per week.
Prerequisite: MEGR 230.

MEGR 432 Mechanical Vibrations............cccociirninnnnsnr s 3
Analysis of structural vibrations of mechanical systems. Modeling of lumped and distributed parameter
systems. Topics include: single- and multi-degree of freedom systems, free and forced vibrations, periodic
and non-periodic forcing functions, mass/stiffness matrices, Lagrange’s equations, and modal analysis.
Continuous systems (string, rod, and beam vibrations). Design considerations and experimental testing
methods. Three lectures per week. Prerequisite: junior standing.

MEGR 435 DYNamic SYSTEMS ......ccereeeercreere e 5
Modeling of mechanical, thermal, hydraulic, pneumatic, and electrical linear and non-linear systems. Intro-
duction to computer modeling and simulation using existing symbolic computer programs. Laplace trans-
forms, stability criteria, and frequency response. Four lectures and one laboratory per week. Prerequisite:
ECEGR 315 and MEGR 281; Pre- or co-requisite: MEGR 324. (fall)
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MEGR 438 CONErOl SYSTEMS ... 4
Feedback control system analysis. Proportional, integral and derivative control. Control system design,
compensation. Root locus, Nyquist and Bode plots. Analog and digital simulation. Four lectures per week.
Prerequisite: MEGR 435. (winter)

MEGR 451 Mechanics of Composite Materials ...........cccoverieririererieneneses s 3
Introduction, basic concepts, fabrication methods, stress and strain analysis of fiber-reinforced composite
materials. Elastic behavior of unidirectional lamina, lamination theory, effects of temperature and mois-
ture, stress and failure analysis of laminates, composite structural design, and experimental characteriza-
tion. Three lectures per week. Prerequisite: junior standing.

MEGR 471 Kinematics and Dynamics of Machinery...........cccoeerennenrennencreneneens 3
Analysis and synthesis of mechanisms based on combinations of linkages and cams. Considers geometry
of motion, velocity and acceleration profiles, and associated forces. Uses manual analytical and graphical
methods as well as more advanced computer methods. Three lectures per week. Prerequisite: MEGR 230.

MEGR 487 Engineering Design ..o 3
MEGR 488 Engineering Design H.........ccooeorcrirereeesee e 4
MEGR 489 Engineering Design I ..........cooooiiieniniese e 3

Group design project focusing on the integrative aspects of engineering subject matter. The project fo-
cuses on: (1) philosophy of design, a creative approach, and a comprehensive design project; planning,
organizing and leading an engineering project; exercising judgment and considering economic factors;
and (2) integrated aspects of creative design and analysis; case studies; design of a novel device or system.
Format consists of classroom lectures and individual design team meetings each week. The three courses
must be taken as a continuous sequence. Fulfills the senior synthesis core requirement. Prerequisite: de-
partment permission. (487 fall; 488 winter; 489 spring)

MEGR 491-493 SPECIAl TOPICS . .erverirrerrirere e 1to5
MEGR 496 Independent STUY ... 1to5
MEGR 497 Directed Reading ........ccceeeierierierererese s 1to5
MEGR 498 Directed Research..........cooovcivririinincssere e 1to5
MEGR 499 Undergraduate Research ........cccoceenenenesnsenseseses e 1to5

Analytical, numerical, or laboratory investigation of a research problem in mechanical engineering under
the supervision of a mechanical engineering department faculty member. Graded CR/F. Prerequisite: junior
standing.
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Physics

David Boness, PhD, Chair

Objectives

The Physics Department offers two degree programs, the bachelor of science (BS) and the bachelor
of arts (BA). There are two versions of the BA program: the bachelor of arts with a major in physics, and
the bachelor of arts with a major in physics and with a specialization in humanities for teaching (BAHT
program).

For those who wish a career in physics, the bachelor of science in physics program takes the student
from classical mechanics through quantum mechanics, including advanced laboratory work emphasizing
modern physics. The curriculum is designed to prepare students for advanced work in pure and applied
physics in graduate school or in industry, but the degree is also excellent preparation for careers in engi-
neering or computer programming, or for admission to medical, dental, law, or business school. Graduates
with the BS degree in physics work in industry, federally funded national laboratories, academic institu-
tions, or other places where a strong problem solving background is valued.

The bachelor of arts program is ideal for those who desire a solid background in physics but who also
want the flexibility to pursue other interests. Students planning to go on to teach at the high school level
can enter teacher certification and master degree programs in education regardless of which physics
degree is earned, but the BAHT program is specially designed for physics majors seeking a career in high
school teaching. Note that the BAHT program does not by itself give state teacher certification; further
work is needed.

Degrees Offered
Bachelor of Arts
Bachelor of Science in Physics

Majors Offered
Physics
Physics with specialization in Humanities for Teaching

Minor Offered
Physics

Bachelor of Arts
Major in Physics

In order to earn the bachelor of arts degree with a major in physics, students must complete a mini-
mum of 180 credits with a cumulative and major/department grade point average of 2.00, including the
following:

I. Core Curriculum Requirements

ENGL 110 College Writing: Inquiry and Argument ...........cccovevrenenennesnneseseseseens 5
PHIL 110 Introduction to Philosophy and Critical Thinking ..........ccocvvvnenierienserennnns 5
Choose one of the folloWING TWO COUISES: ....cucuiiiiirireiriiicie et neees 5
HIST 120 Origins of Western Civilization

HIST 121 Studies in Modern Civilization
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ENGL 120 Introduction 10 Literature.........c.ccooeereeeneesrsercreees e 5
Fine Arts (one approved 5 credit course; see course descriptions).........cuceverrereresessessessesersenns 5
PHIL 220 Philosophy of the Human Person...........ccoceevverceninienenennsensessessesesenaens 5
SOCIAl SCIENCE | e e ne e 5
Social Science Il (different discipline from Social Science I).........cccuercrvrierierieniese s 5
Theology and Religious Studies Phase Il (200-299) ........ccccoerienerinneniereseree e 5
Ethics (UPPer diVISION).......ccoocieeereeee e s e 5
Theology and Religious Studies Phase 1l (300-399) .......c.ccocererereenmnnennessesesessessesessessessessessesnes 5
InterdisCiplinary e 3to5
SENIOr SYNTRESIS oo 3

Il. Major Requirements
45 credits in physics, including:

PHYS 121 =Tl 1 T TS 5
PHYS 122 Electricity and MagnetisSm .........ccoceeirercrennesere e 5
PHYS 123 Waves and OPLiCS......covrererenrnrensenseresessesseses s sesse s e ssessessssessesssesessesnes 5
PHYS 204 RelatiVity......cceceereeriesre s 2
PHYS 205 Introduction to Quantum PhySics ..o 3
PHYS 206 Modern Physics Laboratory .........ccceeererenennnenceniesesesesss s nnens 3
PHYS 230 Computing Tools for Physical Science..........cceceeerenrinenenriesereeeeeeeeeene 3
PHYS 250 Mathematical Methods for Physics ..........cccccreireininnerresereereeneens 4
PHYS 310 Classical MeChanics ........occorieerenercrirerre e 5
PHYS 330 Electromagnetic Field Theory ... 5
PHYS Electives (300 level or @bove).........cccvcceevceercerrrcersceercee e s 5

lll. Other Major Department Requirements

MATH 134 CalCUIUS L. 5
MATH 135 CalCUIUS .ot 5
MATH 136 CalCUlUS Tl ... 5
MATH 232 Multivariable Calculus ... 3
MATH 233 Linear Algebra........coooiinir 3
MATH 234 Differential EQUAtioNSs...........ccueerceriererenesressse s 4
Related science electives (approved by department).........cccccoevreriinencrsencnsee e 15

NOTE: No physics courses numbered 120 or below may be counted toward the major.

Bachelor of Arts
Major in Physics
Specialization in Humanities for Teaching

In order to earn the bachelor of arts degree with a major in physics and with a specialization in hu-
manities for teaching, students must complete a minimum of 180 credits with a cumulative grade point
average of 2.50, and major/department grade point average of 2.00, including the following:

I. Core Curriculum Requirements

HUMT 150 Composition: Language and Thought............cccoorirircnininennrerserenennens 5
HUMT 151 Composition: Language and the Arts .........cocuvevvcnincenenenesnsesseseseneens 5
HUMT 152 Logic, Ethics, and Discernment ............ccooooeeirneririnnenerese s 5
HUMT 161 Humanities: Introduction t0 TUtOriNg ........ccccveericreeriererene s 2

HUMT 162 Humanities: Introduction t0 TUtOIING .......cccvvercerieriererese s 1
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HUMT 163 Humanities: Introduction t0 TUtOring .......c.cccvvervcnnsnncresree s 1
HUMT 171 Proseminar: Humanistic Foundations of Education...........ccccooeereicnnnncne 5
HUMT 180 Socio-Cultural Transformations I............cccooeeeeenrerenenneserese e 5
HUMT 181 Socio-Cultural Transformations Il ...........cccoceereenrennennerresereee s 5
HUMT 182 Socio-Cultural Transformations Il ............cccoreireininnerrese s 5
HUMT 273 Seminar on Secondary Education ...........ccceeceriencnnenicnsescnee e 5
HUMT 274 Supervised Internship in Secondary Education ..............cccoveireercnennnns 5
HUMT 301 Perspectives on the Person I.........ccocveeenennnnnscssessesesssseses s ssessesnens 5
HUMT 302 Perspectives on the Person ll...........cccocvverirnenccnnenenseesesessees e 5
HUMT 371 Education and the Polity...........cccouemiimniiicnrc s 5
HUMT 372 Leadership and Teaching........c.ccecevrerererenesnsescsseses s nnens 5
HUMT 380 Cultural Interface.........oocoeeeeeeeeeee e 5
HUMT 400 Seminar on Contemporary Problems...........cccoeerinninnennesneseneseneens 5
HUMT 471 Jesuit EAUCAtioN ......co.ccceeeceeceeeeee s 5
HUMT 472 Jesuit Education Practicum..........ccocrorinincnnnccnene s 5
CISS 120 Poverty in AMeriCa.......occviiimicniicr s 5

Il. Major Requirements
48 credits in physics, including:

PHYS 121 =Tl 1 T TS 5
PHYS 122 Electricity and MagnetisSm .........ccoceeirercrennesere e 5
PHYS 123 Waves and OPLiCS......covrererenrnrensenseresessesseses s sesse s e ssessessssessesssesessesnes 5
PHYS 204 RelatiVity......cceceereeriesre s 2
PHYS 205 Introduction to Quantum PhySics ..o 3
PHYS 206 Modern Physics Laboratory .........ccceeererenennnenceniesesesesss s nnens 3
PHYS 230 Computing Tools for Physical Science..........ccoeeerenerinerenercesereseeeseeene 3
PHYS 250 Mathematical Methods for Physics ..........cccccreireininnerresereereeneens 4
PHYS 310 Classical MeChanics ........occoerieerenererirerere e 5
PHYS 330 Electromagnetic Field Theory ... 5
PHYS 487 Senior SYNTheSIs. ..o 3
PHYS Electives (300 level or above)..........cccceeeeevieeriensieescee e 5

lll. Other Major Department Requirements

MATH 134 CalCUIUS L. s 5
MATH 135 L0 1] 3 | SRS SR RRN 5
MATH 136 CalCUIUS T o 5
MATH 232 Multivariable CalCuIUS ..o 3
MATH 233 Linear Algebra.........ccoco e 3
MATH 234 Differential EQUAtiONS..........cccucererierirenese e 4
CHEM 121 General Chemistry | ... 4
CHEM 131 General Chemistry Lab | ......cccooeeveicncene e 1
CHEM 260 Laboratory Safety ... 2
Related Science Electives (approved by department)...........ccooeeereirirsrnnncriese s 8

NOTE: For a secondary endorsement in general science, 5 credits of earth science and 5 credits of BIOL
161/171 will satisfy science electives. For a detailed description of this degree see the introductory pages
for the College of Science and Engineering. Students interested in teaching should contact the Master in
Teaching program (206) 296-5759 or visit the website seattleu.edu/coe/mit.
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Bachelor of Science in Physics

In order to earn the bachelor of science in physics degree, students must complete a minimum of 180
credits with a cumulative and major/department grade point average of 2.00, including the following:

I. Core Curriculum Requirements

ENGL 110 College Writing: Inquiry and Argument ............cooooiirerinenennsenseneeeenens 5
PHIL 110 Introduction to Philosophy and Critical Thinking ..........ccccoeveririenierennens 5
Choose one of the folloWING TWO COUISES: ....vururiiirrrreiiererrie st snees 5
HIST 120 Origins of Western Civilization

HIST 121 Studies in Modern Civilization

ENGL 120 Introduction to Literature.........cccoorninininnnn s 5
Fine Arts (one approved 5 credit course; see course descriptions).........cccceeereerereserrersersersernens 5
PHIL 220 Philosophy of the Human Person............ccceoveecriensenesssssensensessesesennens 5
Social SCIENCE I e ——————————————————————— 5
Social Science Il (different discipline from Social Science I).........cccecevcervercerincenese s 5
Theology and Religious Studies Phase 11 (200-299) ........ccccooererernnennersessesesessesse s e sessessessesnas 5
Ethics (UPPer diVISION).......ccciciiieiie e s s nne e 5
Theology and Religious Studies Phase 11l (300-399) .......c.ccoerirrrrnmrnerierere e 5
INterdisCiplinary e 3to5
Senior SYNThESIS o nnn 3

Il. Major Requirements
65 credits in physics, including:

PHYS 121 MECNANIES ...ttt 5
PHYS 122 Electricity and Magnetism...........cocceveriineniennencnsesesee e 5
PHYS 123 Waves and OPtics.......ovrmrerereerersersereresesseses s sse e sessessesesnessesnes 5
PHYS 203 ThermodyNamics.......ccvverereninrsirer e 3
PHYS 204 RelatiVity......ccoceereereesee e s 2
PHYS 205 Introduction to Quantum PhySics ........coeceriiiiiincinrcre s 3
PHYS 206 Modern Physics Laboratory .........cccocererenennsnncssesesesese s 3
PHYS 230 Computing Tools for Physical Science.........ccovvrvrcercerieninesnsssenesenaens 3
PHYS 250 Mathematical Methods for Physics ..........cccccieiniinisnesrese s 4
PHYS 310 Classical MeChanics .........ooceereeerenerererere e 5
PHYS 330 Electromagnetic Field Theory ........ccccvviiercrsencnies e 5
PHYS 370 Advanced Physics Laboratory ..o 4
PHYS 385 QuaNtUM MEChANICS ......coerueereieeee e 5
PHYS 410 Advanced Classical PhysSics.........cccuverieinenninnenesseese e 5
PHYS Electives (300 level or @bove).........ccceceerceerrerrersceerree e e 8
lll. Other Major Department Requirements..........coocurrrcmnsmnsmssssnnsssssssssssssssssssnssnsns
MATH 134 CalCUIUS L.t —————— 5
MATH 135 CalCUIUS e 5
MATH 136 L0 T 11T || RS 5
MATH 232 Multivariable Calculus ... 3
MATH 233 Linear Algebra....... oo 3
MATH 234 Differential EQUAtioNSs...........ccuoreerrererenese s 4
Related Science Electives (approved by department)..........ccccoeererieririenesssse e 5

NOTE: No physics courses numbered 120 or below may be counted toward the major.
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Minor in Physics

In order to earn a minor in physics, students must complete 30 credits in physics, including:

PHYS 121 MECNANIES ...t 5
PHYS 122 Electricity and Magnetism...........coceverirnenensenesseesesee e 5
PHYS 123 Waves and OPtics.......ovrmrerereerersersereresesseses s sse e sessessesesnessesnes 5
PHYS 205 Introduction to Quantum PRYSICS ........ccovireerierieriere e 3
PHYS Electives (200-level and above)..........ccocceeveveierceinccee e 12

NOTE: No physics courses numbered 120 or below may be counted toward the minor.

See Policy for minors (84-1) for more information.

Physics Courses

NOTE: 1. PHYS 101, PHYS 102, PHYS 104, PHYS 105, PHYS 106, PHYS 107, PHYS 121, PHYS 122, and
PHYS 123 combine lectures and discussion with laboratory sessions. Any of these satisfies the core Phase
One laboratory science requirement. 2. Credit may be received for only one of the following series: PHYS
105/106/107 or PHYS 121/122/123.

PHYS 100 From Quarks to the COSMOS .........cccoierriireree e 2
A non-mathematical introduction to some of the most interesting aspects of contemporary physics. Topics
include the nature of space and time, the fundamental constituents of matter, and the evolution of the uni-
verse from the big bang to the present epoch of accelerated expansion. Evaluation in the course is based
on class participation, essay exams, and a term paper. Grading is CR/F. There are no prerequisites. (fall)

PHYS 101 Astronomy: The Solar System ........c.ccocooerinrnnnrsnrere s 5
An introduction to astronomy for non-science students that satisfies the Core laboratory science require-
ment. Topics considered include a description of the motions of celestial objects as seen from earth; ex-
planation of the motions from the early Greeks through the moderns; a survey of the physical properties
and origins of the solar system, including the latest findings of space probes. The course may include an
astrobiology emphasis. Course includes laboratory component. Prerequisite: core mathematics or place-
ment in MATH 120 or higher.

PHYS 102 Astronomy: Stars, Galaxies, and CoSMOIOGY........ccceeerrererrerenserserserserenns 5
An introduction to astronomy for non-science students that satisfies the Core laboratory science require-
ment. Topics include light and telescopes; the distance, motion, and brightness of stars; the birth and
death of stars; black holes; normal and abnormal galaxies; the big bang, the expanding universe, curved
spacetime, and the fate of the universe. Course includes laboratory component. Prerequisite: core math-
ematics or placement in MATH 120 or higher.

PHYS 104 Science as @ HUMAN Process .........cooeeerrnerersesessees e 5
How science is actually done by real people; history of physics; concepts of relativity and quantum physics
and their effect on society; additional topics may include recent controversies in science, such as global
warming, ozone depletion, or what caused the death of the dinosaurs. Course includes laboratory compo-
nent. Prerequisite: core mathematics or placement in MATH 120 or higher.

PHYS 105 MEChANICS ... 5
A non-calculus survey of classical mechanics. Topics covered include kinematics in one and two dimen-
sions; dynamics, Newton's laws and gravitation; work and energy; momentum, rotational motion, and
equilibrium. Course includes laboratory component. Prerequisites: MATH 120, 121, or equivalent.
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PHYS 106 Waves, Sound, Electricity and Magnetism...........cocccvvvnnnnnnnnncncccnnnes 5
Continuation of the non-calculus survey of introductory physics. Topics covered include fluids; simple har-
monic motion; mechanical waves and sound; electric charge, field, and potential; electric energy and ca-
pacitance; electric current and resistance; magnetic fields and electromagnetic induction. Course includes
laboratory component. Prerequisite: PHYS 105. (winter)

PHYS 107 Thermodynamics, Optics, and Modern Physics .........c.ccooeerierneererienseesenne 5
Completion of the non-calculus survey of introductory physics. Topics treated include temperature and
kinetic theory; heat and the laws of thermodynamics; ray and wave optics; introduction to the ideas
of quantum mechanics; radioactivity and radiation. Course includes laboratory component. Prerequisite:
PHYS 106. (spring)

PHYS 121 1=l 1P T3S 5
An introduction to calculus-based physics for students of science and engineering. Topics treated include
vectors; kinematics; force and Newton’s laws; work, energy, and power; conservation of momentum and
collisions; rotational dynamics and rigid body motion; gravitation. Course includes laboratory component.
Prerequisite or co-requisite: MATH 135. (winter, spring)

PHYS 122 Electricity and Magnetism...........cocceveriinenensenenseese s 5
Continuation of calculus-based physics for students of science and engineering. Topics covered include
electric charge, forces, field, flux; Gauss' law; electric potential; conductors, dielectrics, capacitance; cur-
rent, resistance, and DC circuits; magnetic forces and fields; Ampere’s law; Faraday’s law and inductance;
Maxwell's equations. Course includes laboratory component. Prerequisites: PHYS 121, MATH 135. (fall,
spring)

PHYS 123 Waves and OPtiCS......cooererierrirerire e e 5
Completion of the calculus-based survey of physics for students of science and engineering. Topics cov-
ered include harmonic motion; mechanical, and electromagnetic waves; electromagnetic properties of
materials; reflection, refraction, dispersion, interference, diffraction, and polarization of waves. Course
includes laboratory component. Prerequisites: PHYS 122, MATH 136. (fall, winter)

PHYS 203 ThermodyNamics........cvverererreseesre e 3
An introduction to thermodynamics for students of science and engineering. Topics treated include tem-
perature, work, heat, and internal energy; reversible processes; entropy and its interpretations; thermody-
namic equilibrium; the laws of thermodynamics; ideal gases; kinetic theory and distributions; heat engines
and refrigerators; phase transitions; application to physical systems. Prerequisites: PHYS 122, MATH 136.
(winter)

PHYS 204 REIATIVITY...cceceeeceecee e 2
An introduction to special relativity for students of science and engineering. Topics covered include the
Lorentz transformation and its consequences; relativistic kinematics; relativistic dynamics, collisions, and
conservation laws. Prerequisite: PHYS 123. (spring)

PHYS 205 Introduction to Quantum PRYSICS ........ccovvveerierieriere e 3
An introduction to quantum mechanics for students of science and engineering. Topics covered include
evidence for the quantization of light, matter, and energy; the wave nature of matter; the Bohr model of
the atom; wave-particle duality; the uncertainty principle; the Schrédinger equation and its applications;
the Pauli exclusion principle and the periodic table of the elements. Prerequisites: PHYS 123, MATH 232.

(spring)
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PHYS 206 Modern Physics Laboratory ...........cceoreeerenesinesnseseesee s 3
A rigorous introduction to experimental physics through modern physics laboratory investigations. Em-
phasis is on experimental method, including experimental design, proper use of laboratory notebooks and
record keeping, data acquisition, data analysis and interpretation, measurement statistics and uncertainty,
quantitative support of conclusions, and presentation and dissemination of results. Physics topics for in-
vestigation emphasize 20th century physics. Prerequisite or co-requisite: PHYS 205. (spring)

PHYS 230 Computing Tools for Physical Science..........ocooeeererenenrenercesereeeeecenene 3
An introduction to scientific computer programming for students of science and engineering. Emphasis is
on numerical and symbolic computation methods with applications in the physical sciences. Instruction in
the use of programming languages or packages such as MATLAB, Fortran 95, and Mathematica are given
at an elementary level. Elementary programming skills required for doing scientific computation, such as
numerical evaluation and plots of functions, statistical analysis and plots of data, numerical computations
and symbolic calculations are emphasized. Prerequisite: PHYS 122. (winter)

PHYS 250 Mathematical Methods for Physics ..........cccccreineiniinesresereerceneens 4
A course to facilitate the understanding and use of mathematics in the physical sciences. Topics include
applications of vector calculus; Fourier analysis; applications of differential equations; coordinate systems;
special functions. Prerequisites: PHYS 123, MATH 234. (fall)

PHYS 291-293 SPECIAl TOPICS ...ervererresreersrre st 1to5
PHYS 296 Directed StUY ......coceeerererer e 1to5
PHYS 310 Classical MeChaniCs .......c.ccooeeererrrercrrcr e 5

Newtonian mechanics for students of physics. Topics include point-particle mechanics in 3-dimensions;
oscillations; Newton's theory of gravitation; central force motion; dynamics of systems of particles; La-
grangian and Hamiltonian dynamics; dynamics of rigid bodies. Prerequisites: PHYS 230 or equivalent,
PHYS 250. (winter)

PHYS 330 Electromagnetic Field Theory ........ccocvcreercnnenenseescreeseses e 5
The theory of electromagnetism using vector calculus for students of physics and electrical engineering.
Topics covered include static electric and magnetic fields in vacuum and linear isotropic media; time-vary-
ing fields and Maxwell's equations; the wave equation and boundary conditions; propagation of electro-
magnetic waves in non-conducting media. Prerequisites: PHYS 123, MATH 234. (fall)

PHYS 340 Nonlinear Dynamical Systems and Chaos...........ccccccovirerrenrencrcncneens 4
An introduction to nonlinear dynamical systems. Topics include coupled linear and nonlinear difference
equations; coupled linear and nonlinear ordinary differential equations; fixed points; equilibrium points;
stability; bifurcations; limit cycles; logistic equation; Feigenbaum scaling; fractals; Hausdorff dimension;
dissipative and Hamiltonian systems; Liapunov's method; strange attractors; nonlinear oscillations; pertur-
bation theory; Lorenz equations; chaos; predictability; computer programming and graphics. Prerequisites:
PHYS 123, PHYS 230 or equivalent, MATH 234. (winter)

PHYS 362 Introduction 10 AStrOPhYSICS........ccoeverireseerrserere e 4
An introduction to the physics of stars and galaxies. Topics include observational properties of stars; equa-
tions of stellar structure; physics of stellar interiors; birth, evolution, and death of stars; globular clusters;
galaxies. Prerequisites: PHYS 203, PHYS 230 or equivalent, PHYS 250.

PHYS 363 Introduction to GEOPhYSICS ......occeriereerirerre s 4
An introduction to physics of the earth. Topics include earth formation; plate tectonics; geomagnetism;
continuum mechanics; earthquakes and seismology; physical properties of the deep earth; high-pressure
geophysics. Prerequisites: PHYS 203, PHYS 230 or equivalent, PHYS 250.
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PHYS 370 Advanced Physics Laboratory ...........ccoeerenrinninncssessese e 4
Experimental physics laboratory to introduce students to the work of a professional experimental physi-
cist. Students will design and execute a few experiments in depth in such areas as chaotic dynamical sys-
tems, laser diode spectroscopy, nuclear magnetic resonance, sonoluminescence, plasma physics, supercon-
ductivity, and nuclear physics, and will learn state-of-the-art computer-based data acquisition techniques,
such as LabView. Students will present a talk in the style of a professional physics conference and prepare
a paper in the style of a professional physics research journal. Prerequisites: PHYS 205, 206, MATH 234.
(winter of alternate years)

PHYS 385 Quantum Mechanics ... 5
A mathematical treatment of quantum mechanics using complex vector spaces, operators, wave func-
tions, and abstract Dirac notation. Topics treated include wave-particle duality, the state function, the
Schrédinger equation, one-dimensional problems, the operator formalism, matrices, central forces, angu-
lar momentum, spin, identical particles. Prerequisites: PHYS 205, 310. (spring)

PHYS 391-393 SPECIAl TOPICS ...cveeieereererc e 1to5
PHYS 396 Directed StUY ......coceoereeeeeree s 1to5
PHYS 410 Advanced Classical PhysSics.........cccureriineniinnenersiese e 5

A course in advanced classical physics, emphasizing continuous matter and fields. Topics may include
these: normal modes of finite and continuous systems; Laplace’s and Poisson’s equations; the heat/diffu-
sion equation; the wave equation; equations of continuity; and Euler's and the Navier-Stokes equation.
Prerequisites: PHYS 310, 330. (fall)

PHYS 430 Modern Optics for Physicists and ENgineers ........ccccocerrerrernsensersensenennnns 4
Introduction to modern optics consisting of ray optics; scalar wave optics; diffraction; interferometry; vec-
tor wave optics and polarization; Gaussian beam optics; Fourier optics, including image processing, spatial
filtering, and holography; optical waveguides and fibers; optical resonators; laser amplifiers and systems;
semiconductor lasers and detectors; optical switching and computing. Optional labs in holography and
fiber optics. Prerequisites: PHYS 330.

PHYS 450 ALOMIC PRYSICS ... s e se s se s s 4
Introduction to modern atomic physics. Topics may include: single electron without spin in central po-
tential, radiative transitions, spin and the fine structure of the hydrogen spectrum, two electron systems,
independent electron approximation, shells, electronic configurations, spectroscopic notation, interaction
with external fields, hyperfine structure, isotope shifts, optical and radiofrequency spectroscopy, atomic
beam methods, measurement of atomic lifetimes and oscillator strengths, electronic and atomic collisions.
Prerequisites: PHYS 330, 385.

PHYS 470 SOlid-State PRYSICS.....ccucerereririerirsee e 4
An introduction to the physics of solids for physics students. Topics covered include symmetry; crystal
structure; x-ray and neutron diffraction; types of solids and bonding; vibrations in solids—phonons; elec-
tronic band structure; metals and semiconductors; p-n junctions. Prerequisite: PHYS 385.

PHYS 480-483 Interdisciplinary Core CoUrSes.........cournmmrmrrirnmrerseenersesseesesssessesees 3to5
Title and content change each term these courses are offered.

PHYS 481 Origins: Cosmology and CUlUIe ........c.ccocvrererrernsenserere e 5
A study of the origin and evolution of the universe and the cultural and historical influences that have
shaped our understanding of the cosmos. Satisfies the core interdisciplinary requirement. Does not count
for physics elective credit. Prerequisite: junior standing.
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PHYS 486 Particle and Nuclear PhySiCs ..........ccourrrereneneseneeree s 5
An introduction to the physics of nuclei and elementary particles for physics students. Topics covered
include an historical introduction to the elementary particles; symmetries and conservation laws; quan-
tum electrodynamics; the weak interaction; introduction to quantum chromodynamics; properties of
nuclei; nuclear radiations and their detection; nuclear structure and nuclear models. Prerequisites:
PHYS 330, 385.

PHYS 487 SeNIOr SYNtESIS. ...t 3
Capstone course integrating physics and the humanities through investigation of one or more themes.
Readings, classroom discussion, essays, and student presentations. Satisfies core senior synthesis require-
ment. Does not count for physics elective credit. Prerequisite: permission of chair.

PHYS 491-493 SPECIAl TOPICS ...cveeieereererc e 1to5
PHYS 496 Independent StUdy ........coooeiieririre e 1to5
PHYS 497 Directed Reading ........cocceveririienerieserieeer e 1to5
PHYS 498 Directed RESEAICN ..........coivieercercee e 1to5
PHYS 499 Undergraduate Research .........cccoceenennnnsnsensessesese s 1to6

Literature search and laboratory or computer investigation of a research problem in physics under the
supervision of a faculty member. Prerequisite: permission of department chair.
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Premedical and Predental

Margaret L. Hudson, PhD, Advisor

If you are interested in careers in medicine, dentistry, veterinary medicine, optometry, physical therapy,
pharmacy, or biomedical research, please meet with Dr. Hudson early during your first year at Seattle
University, and after that on a regular basis, so that we can work together toward your professional goals.
It is important also to meet regularly with your academic advisor in your major department. You will prob-
ably want to get involved in the PreHealth Club, which sponsors speakers, outings, and projects of interest
to students preparing for careers in the health professions. The PreHealth Handbook, available online
through the Seattle University website, should be helpful at all stages of your planning and exploration of
careers in the health professions.

Most of Seattle University's premedical, predental, preveterinary, preoptometry, and other pre-health
professions students major in biology, chemistry, biochemistry, physics, general science, or psychology, but
you may choose any academic major at Seattle University as long as you complete at least the minimum
science course work listed below. Within the framework of any one of these undergraduate degree pro-
grams, students obtain strong backgrounds in the liberal arts through the core curriculum.

Most medical, dental, and veterinary schools typically require the following undergraduate science
sequences: CHEM 121, 122, 123, 131, 132, 133, 335, 336, 337, 345, 346, 347; BIOL 161/171, 162/172,
163/173; PHYS 105, 106, 107 or PHYS 121, 122, 123. Schools of optometry generally require less organic
chemistry. Professional schools also recommend or require calculus, cell physiology, and biochemistry. Check
the Bulletins of the professional schools of interest to you and talk with Dr. Hudson to learn about specific
requirements. Most professional schools require, as a part of the application process, nationally standard-
ized exams that draw on your college science background and analytical skills. These exams are taken a year
to a year and a half in advance of the time you expect to enroll in the professional school, so planning the
timing of required science courses is important.

Competition for entrance into medical, dental, veterinary, optometry, and other health professions
schools is strong. The schools look for evidence of intellectual ability, understanding of the profession
based on your own direct experience, a sense of service, and personal qualities appropriate to the profes-
sion. Since required academic course work is challenging and professional demands are high, it is impor-
tant that you regularly assess whether your original goal is still right for you.

The application process for entering graduate programs or professional school should start at least a
year in advance of the time you hope to enroll. Dr. Hudson and your academic advisor will be happy to as-
sist you. The required standardized tests such as the Medical College Admissions Test (MCAT), Optometry
Admission Test (OAT), Graduate Record Exam (GRE) and the Dental Admission Test (DAT) are administered
individually on computer by appointment with a testing service. The health professions schools to which
you are applying will ask you to provide to them transcripts and individual letters of recommendation
from people who are able to speak directly about your strengths.

The Premedical/Predental Advisory Committee is available to conduct an interview with each applicant
and subsequently will write a supportive letter of evaluation for each qualified applicant. Interviews with
the Committee are scheduled with Dr. Hudson and are held in May.
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Post-baccalaureate Pre-professional Health
Studies Certificate Program

Margaret Hudson, PhD, Advisor

Objectives

This program is focused on assisting individuals who have not already taken the science courses re-
quired for admission by health professions schools, and who may benefit by advice and assistance in
preparation for a career in the health professions. Those interested in medicine, dentistry, veterinary medi-
cine, physical therapy, optometry, and physician assisting have participated successfully in the post-bac-
calaureate program at Seattle University.

Admission

The post-baccalaureate premedical certificate program is open to applicants with at least a bachelor’s
degree from a regionally accredited program. Applicants will need to complete an application form and
provide transcripts of all college level course work and degrees. Because our program is kept small, to
gain admission, applicants must clearly communicate their intentions, motivation, and plans through the
application process. Applications must be received by March 1 to be considered for entrance the following
fall quarter. Applicants are expected to have a GPA of at least 3.00 in the last two years of their degree
work plus any post-baccalaureate course work taken prior to enrollment at Seattle University or permis-
sion of the chief premedical/predental advisor.

Program

Students in the program are advised by the program director, take classes along with our undergradu-
ate students, and interview with our Premedical/Predental Advisory Committee in preparation for their
interviews at professional schools. Both individual faculty members and the Committee write letters of
recommendation for post-baccalaureate students, to be sent to the professional schools of their choice.
Post-baccalaureate students are also welcome to participate in the Seattle University PreHealth Club and
so can take part in service activities, field trips, and a mock MCAT exam, as well as meetings with health
care professionals, with other students in the process of applying to professional schools, and with admis-
sions officers from health professions schools. The program advisor offers advice about career exploration,
about individual professional schools, about strategy and practice for professional school interviews, and
provides feedback on the personal statement and other essays for application to professional school.

Certificate of Post-baccalaureate Studies
Pre-professional Health Studies

In order to earn the certificate, a student must complete a minimum of 30 credits in the courses listed
below at Seattle University with a minimum cumulative grade point average of 3.00.

Requirements

BIOL 161 Biology I: Molecular and Cellular Biology ..........ccccoeererennnnnenieriennenennens 4
BIOL 171 Biology 1 Lab .....ceeeeee e 1
BIOL 162 Biology II: Evolution and ECOIOgY .........ccouvrevrimnerienienisesiesisses e nnens 4
BIOL 172 BIOIOGY 11 LD ....eeovcveecveeeeeseeeeessesssasessasessassssssssass s st sssssssssssessssnssens 1

BIOL 163 Biology llI: Physiology and Development...........cocccrinrennenrcncreneneens 4
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BIOL 173 Lo (o LV [ N I SRR 1
CHEM 121 General Chemistry | .....cocveeenesnsere e 4
CHEM 131 General Chemistry Lab | ......c.cooeeiiinineeee e 1
CHEM 122 General Chemistry ... 4
CHEM 132 General Chemistry Lab Il .......ooeoveiceviereneresessse e 1
CHEM 123 General Chemistry ..o s 4
CHEM 133 General Chemistry Lab 1 ........ccoiiiiiiiiicrcee s 1
Choose option a. or b. in consultation with an advisor and based on intended course of post-graduate
SEUIES vttt b bbb 12t0 16
a. CHEM 231 Fundamental Organic Chemistry | (4)

CHEM 241 Fundamental Organic Chemistry Lab I (2)

CHEM 232 Fundamental Organic Chemistry Il (4)

CHEM 242 Fundamental Organic Chemistry Lab Il (2)
b. CHEM 335 Organic Chemistry | (3)

CHEM 345 Organic Chemistry Lab | (2)

CHEM 336 Organic Chemistry Il (3)

CHEM 346 Organic Chemistry Lab 1l (2)

CHEM 337 Organic Chemistry Il (4)

CHEM 347 Organic Chemistry Lab Il (2)
L@ oo LYo oo I o o TR 15
a. PHYS 105 Mechanics

PHYS 106 Waves, Sound, Electricity and Magnetism

PHYS 107 Thermodynamics, Optics, and Modern Physics
b. PHYS 121 Mechanics

PHYS 122 Electricity and Magnetism

PHYS 123 Waves and Optics



