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Articulation Agreement

University of
. b h The University of Pittsburgh
P ltts ur g Swanson School of Engineering

Swanson School &
of Engineering Washington & Jefferson College

Overview of Program
The purpose of this document is to establish an Articulation Agreement between the University of Pittsburgh,

Swanson School of Engineering and Washington & Jefferson College. Students are eligible under the guidelines
of this Articulation Agreement if they have completed each of the following requirements:

The student must have been enrolled at Washington & Jefferson College for at least the past two years.

The student must have received cumulative GPA of 3.0 or higher as calculated on a 4.0 scale. Students
intending on applying to Bioengineering must have received a cumulative GPA of 3.5 or higher.

The student must have received a favorable recommendation from the Articulation Agreement Program
Liaison at Washington & Jefferson College. This recommendation must be included in the student’s
application packet to the University of Pittsburgh’s Office of Admissions and Financial Aid.

The student must have successfully completed the specific science and math prerequisite courses for the
intended major listed in the University of Pittsburgh, Swanson School of Engineering Articulation
Agreement Curriculum Guide with a re-calculated GPA of 3.0 in these courses and a grade of C or better
in each course.

The student must have completed or plan to transfer back courses for the major requirement prescribed by
Washington & Jefferson College for graduation.

Admission to the University of Pittsburgh, Swanson School of Engineering is dependent on meeting the above
criteria and space being available in the student’s applied engineering major at the junior-level.
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Introduction
This agreement specifies the terms by which the University of Pittsburgh and Washington & Jefferson College

agree to cooperate in facilitating the transfer of students to pursue dual baccalaureate degrees from the University
of Pittsburgh, Swanson School of Engineering and Washington & Jefferson College.

The articulation agreement program between the University of Pittsburgh and Washington & Jefferson College
will normally consist of three years of instruction at Washington & Jefferson College followed by instruction at
the University of Pittsburgh. While some students may be able to complete the prescribed engineering courses in
four semesters (two years), certain engineering degree programs may necessitate attendance for additional terms
to complete all degree requirements. Due to this fact, this agreement is not a 3/2 agreement.

Provided that all stipulated criteria have been met, the student will receive a Bachelor of Science degree in an
area designed/defined by Washington & Jefferson College and a Bachelor of Science in Engineering degree from
the University of Pittsburgh. /

The Swanson School of Engineering offers a B.S.E. degree with majors in Bioengineering, Chemical Engineering,
Civil Engineering, Computer Engineering, Electrical Engineering, Engineering Science, Environmental
Engineering, Industrial Engineering, Materials Science and Engineering, and Mechanical Engineering.

Students from Washington & Jefferson College who will be transferring to the University of Pittsburgh as part of
this agreement will also be eligible to participate in the School’s other education enhancement programs including
the Cooperative Education Program and the Engineering International Program. Students may also choose to
pursue either a minor or certificate in another engineering or arts and sciences area. Participation in these optional
programs may require additional time to graduate. Interested students should consult the University of Pittsburgh

Undergraduate Catalog for more information (https://catalog.upp.pitt.edu/).

Any and all modifications of this document must occur through formal notification and revision of this agreement.
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Recruitment

The availability of the articulation agreement program between the University of Pittsburgh, Swanson School of
Engineering and Washington & Jefferson College will be included in literature developed and distributed by both
institutions. Washington & Jefferson College is encouraged to develop brochures and other suitable material
outlining the course content and the features of this program. Such information concerning the program may be
distributed through Washington & Jefferson College’s Office of Admissions. Washington & Jefferson College
will be primarily responsible for student recruitment for this articulation agreement program. As required, the
appropriate Swanson School of Engineering faculty and staff will be available by telephone and e-mail to assist
Washington & Jefferson College students, faculty and staff.

All descriptive literature, promotional material or advertising material developed by Washington & Jefferson
College describing or discussing this articulation agreement program should be submitted to the Senior Associate
Dean for Academic Affairs at the University of Pittsburgh, Swanson School of Engineering for review and
approval prior to publication and distribution. Approval by the University of Pittsburgh for such material and
literature will not be unreasonably delayed.

Application for Admission

Students admitted to this program should have a strong background in science and mathematics in order to be
competitive for transfer to the University of Pittsburgh. They should complete the prescribed courses from the
Articulation Agreement Curriculum Guide at Washington & Jefferson College during their first three years at
Washington & Jefferson College in order to be able to complete the University of Pittsburgh course work in the
appropriate time.

A transfer application may also be accessed on-line from: https://admissions.pitt.edu/transfer/.

Transfer application materials can be mailed to:

Office of Admissions and Financial Aid
University of Pittsburgh

4227 Fifth Avenue

Pittsburgh, PA 15213

(412) 624-PITT
pitt.admissions@pitt.edu

Additional information may be found at https://admissions.pitt.edu/.

Completed application materials must indicate that the student is following the terms of this articulation
agreement and must be submitted by July 1 for consideration for Fall semester admission, October 1 for Spring
admission and February 1 for Summer admission. A recommendation from the Washington & Jefferson College
Articulation Agreement Program Liaison is also required and should be sent along with the application materials.

Ideally, the student should indicate interest in the program during his/her first year at Washington & Jefferson
College. He/she should consult with the Articulation Agreement Program Liaison to make sure that the
appropriate courses are taken. During the student’s second year, the Washington & Jefferson College Articulation
Agreement Program Liaison should inform the Swanson School of Engineering of the student’s intent to transfer
and indicate the engineering program of interest.

Swanson School of Engineering, University of Pittsburgh & Washington & Jefferson College
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Candidate Selection
The Swanson School of Engineering agrees to review in an expeditious and non-prejudicial manner those students

who follow the articulation agreement between the University of Pittsburgh, Swanson School of Engineering and
Washington & Jefferson College.

To be admitted to the University of Pittsburgh, Swanson School of Engineering, students must meet the following
requirements:

e The student must have been enrolled at Washington & Jefferson College for at least the past two years. -

e The student must have received an overall GPA of 3.0 or higher as calculated on a 4.0 scale. Students
intending on applying to Bioengineering must have received a cumulative GPA of 3.5 or higher.

e The student must have received a favorable recommendation from the Articulation Agreement Program
Liaison at Washington & Jefferson College. This recommendation must be included in the student’s
application packet to the University of Pittsburgh’s Office of Admissions and Financial Aid.

e The student must have successfully completed the specific science and math prerequisite courses for the
intended major listed in the University of Pittsburgh, Swanson School of Engineering Articulation
Agreement Curriculum Guide with a recalculated GPA of 3.0 or higher in these courses and a grade of C
or better in each course.*

e The student must have completed or plan to complete the major requirements prescribed by Washington
& Jefferson College for graduation.

Students must complete their last thirty credits at the University of Pittsburgh. A grade of “C” or better must be
earned in the prescribed courses in order to receive transfer credit and be eligible to fall under this agreement.
Courses in which a grade of C- or lower was received will not be counted for transfer credit.

*Students Unable to Complete Articulation Agreement Curriculum Guide

If a student is unable to complete the prescribed curriculum at Washington & Jefferson College due to the fact
that some courses are not offered at Washington & Jefferson College, students will still be considered for
admission based on the University of Pittsburgh Office of Admissions and Financial Aid’s transfer student
guidelines. Information regarding the standard transfer student guidelines may be obtained by the University of
Pittsburgh’s Office of Admissions and Financial Aid.

Statute of Limitations
All course work must be completed within the 12-year statute of limitations for the University of Pittsburgh.

Swanson School of Engineering, University of Pittsburgh & Washington & Jefferson College
Articulation Agreement 4




DocuSign Envelope ID: 3E640AC9-298A-4C39-9CB2-7BASGE21E0C9

Course Selection
The University of Pittsburgh, Swanson School of Engineering will provide an Articulation Agreement Curriculum

Guide to guide students at Washington & Jefferson College regarding their course selection.

Washington & Jefferson College Articulation Agreement Program Liaison should work to make sure that the
students interested in this program are taking the appropriate courses as prescribed in the Articulation Agreement
Curriculum Guide. Questions about transferability of courses should be made to the University of Pittsburgh,
Swanson School of Engineering’s Coordinator of Transfer Student Services.

The University of Pittsburgh, Swanson School of Engineering’s Coordinator of Transfer Student Services will
update Washington & Jefferson College of all curriculum changes as related to the Articulation Agreement
Curriculum Guide. The provisions and contents of this document are subject to change at any time at the
University of Pittsburgh’s sole discretion. The University of Pittsburgh will make reasonable efforts to allow
students already in the articulation agreement program at the time changes are made, to complete the program
under the conditions in effect at the time of their enrollment in the program.

Advising Services
Washington & Jefferson College’s appropriate advisors and associated faculty will advise students during the

first three years. Students may also contact the University of Pittsburgh, Swanson School of Engineering’s
Coordinator of Transfer Student Services for appropriate advisement regarding transferability of courses.

Student Services

Students transferring from an articulation program to the University of Pittsburgh, Swanson School of
Engineering will be treated on an equal basis with current Swanson School of Engineering students with regard
to selection of courses and other student services. Transferring students will also have the Coordinator of Transfer
Student Services available for questions regarding their assimilation to the University of Pittsburgh. Transfer
students are also encouraged to enroll in an Engineering Transfer Seminar during their first semester at the

University of Pittsburgh.

Swanson School of Engineering, University of Pittsburgh & Washington & Jefferson College
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Terms of the Agreement

The liaisons from both institutions will review this agreement annually, revising it if necessary. An extensive
review will take place five years from the date of signing. Attachments regarding curriculum requirements should
be reviewed as required.

Lacking such a review, the agreement will continue until either the Dean of Washington & Jefferson College or
the Dean of the Swanson School of Engineering receives written notification of termination. Students enrolled in
this program at the time of termination shall be allowed to proceed according to the policies outlined previously
in this agreement. o . ‘

Acting for our respective institutions, we accept the terms of the above agreement.

é) DocuSigned by:
%/ 4 M €. (udd 01-13-2021 | 12:34 PM EST
(Ipate

ay 1 8, 20‘20 { 5@@)236888452_.
Jeffrey A. Frick, PhD Ann E. Cudd, PhD
Vice President for Academic Affairs Provost and Senior Vice Chancellor
and Dean of the College University of Pittsburgh

Washington & Jefferson College

|_QL_JmM L Maytin |

W)AZGBCSMD... 11-23-2020 | 4:48 PM EST
James R. Martin II, PhD
U.S. Steel Dean of Engineering
Swanson School of Engineering
University of Pittsburgh
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Contacts

For assistance with administrative policies and procedures:
Contact the Swanson School of Engineering’s Associate Dean’s Office:

Mary Besterfield-Sacre, PhD
Associate Dean for Academic Affairs
Swanson School of Engineering
mbsacre@pitt.edu

Office of the Associate Dean for Academic Affairs
SSoEAcademicDean@engr.pitt.edua

P: 412-624-9825

F: 412-624-2827

For assistance with transfer admission, engineering departmental, and course content questions:
Contact the Swanson School of Engineering’s Transfer Student Services Office:

Transfer Student Services Office
Swanson School of Engineering
University of Pittsburgh

152B Benedum Hall

Pittsburgh, PA 15261
ssoetransfer@pitt.edu

P: 412-624-9825

F: 412-624-2827

For assistance with student records questions:
Contact the Swanson School of Engineering Strategic Business and Financial Operations:

Strategic Business and Financial Operations
Swanson School of Engineering

University of Pittsburgh

151 Benedum Hall
ssoeadministration@pitt.edu

P: 412-624-9800

F: 412-624-9808

For additional information about the University of Pittsburgh, visit our web site(s):
University of Pittsburgh (http://www.pitt.edu/)

Swanson School of Engineering (http://www.engineering.pitt.edu/)

Office of Admissions (https://admissions.pitt.edu/)

Swanson School of Engineering, University of Pittsburgh & Washington & Jefferson College
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Universitv of The University of Pittsburgh
Y Swanson School of Engineering

P lttSbur g Articulation Agreement

Swanson School Curriculum Guide
of Engineering

The equivalents of the following course are required for students to satisfy the terms of the Articulation Agreement.
Students must complete the foundation engineering courses required for all majors as well as the required courses
for their intended major. Please email the Swanson School of Engineering’s Coordinator for Transfer Student
Services with questions regarding course equivalencies. If your institution does not offer a required course listed in
this guide, please contact your Articulation Agreement Program Liaison about other ways to Sulfill these
requirements.

Foundation Engineering Courses Required for All Majors:

Mathematics
o Calculus 1 —4 credits (MATH 0220)
o Calculus 2 — 4 credits (MATH 0230)

Physics
o Basic Physics for Science and Engineers 1 — 4 credits (PHYS 0174)
o Basic Physics for Science and Engineers 2 — 4 credits (PHYS 0175)

Chemistry
o General Chemistry 1 — 4 credits (CHEM 0110)
o General Chemistry 2 — 4 credits (CHEM 0120)
o All engineering students are required to complete one semester of chemistry lab
at a minimum. If the home institution offers the class and lab separate, students
must take at least one lab.

Engineering / Computer Science
o Engineering Analysis (Programming in HTML & Excel) — 3 credits (ENGR 0015)
e Alternative engineering classes may fill this requirement with approval of
University of Pittsburgh, Swanson School of Engineering’s Coordinator of
Transfer Student Services.
o Engineering Computing (Programming in C & MATLAB) -3 credits (ENGR 0016)

Humanities & Social Sciences
o 6 courses totaling 18 credits (or more) of non-technical coursework taken to satisfy the
Bachelor’s degree awarded by the home institution. Among these courses, students must
take:
o Courses from 3 different academic disciplines.
o 2 courses from the same department or theme. 1 of these courses must be non-
introductory.

Swanson School of Engineering, University of Pittsburgh & Washington & Jefferson College
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REQUIRED FOR ALL MAJORS IN:

Bioengineering
Mathematics
o Analytical Geometry & Calculus 3 — 4 credits (MATH 0240)
o Introduction to Matrices & Linear Algebra — 3 credits (MATH 0280)
o Differential Equations — 3 credits (MATH 0290)
Chemistry
(Both courses below are optional, but recommended for students interested in medical school)
o Organic Chemistry 1 w/ Lab—3 + 1 credits (CHEM 0310 & 0330)
o Organic Chemistry 2 w/ Lab — 3 + 1 credits (CHEM 0320 & 0340)

Biological Sciences

(e}

O 0 0O 0O

Human Physiology — 3 credits (BIOSC 1250)

Foundations of Biology Lab 1 — 1 credit (BIOSC 0050, last offered Summer 2019), OR
Foundations of Biology Research Lab 1 — 1 credit (BIOSC 0057), OR

Foundations of Biology SEA-PHAGES Lab 1 — 1 credit (BIOSC 0058), OR
Foundations of Biology Research Lab 2 — 1 credit (BIOSC 0067), OR

Foundations of Biology SEA-PHAGES Lab 2 — 1 credit (BIOSC 0068)

Note: BIOSC 0058/BIOSC 0068 is a specialized two term sequence, in which students
isolate and characterize a phage in BIOSC 0058 and continue to use this phage in
BIOSC 0068 to perform additional experiments. The Department of Biological Sciences
hopes that students in BIOSC 0058 will continue on (o BIOSC 0068, although there is no
mandatory participation in the latter course. As such, it is recommended that you fake
BIOSC 0057 or BIOSC 0067 if you are only considering 1 credit of biology laboratory
experience.

Engineering

o)

Statics and Mechanics of Materials 1 — 3 credits (ENGR 0135)

Engineering/Science Electives

e}

.

Two courses (6 credits total) in advanced life science, computer science, mathematics, or
co-operative education programs. These courses must be approved by the University of
Pittsburgh, Swanson School of Engineering’s Coordinator of Transfer Student Services.

Swanson School of Engineering, University of Pittsburgh & Washington & Jefferson College
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Chemical Engineering

Mathematics

O
)

Analytical Geometry & Calculus 3 — 4 credits (MATH 0240)
Differential Equations — 3 credits (MATH 0290)

Chemistry

o
O

)
o)

Organic Chemistry 1 — 3 credits (CHEM 0310)
Organic Chemistry 2 — 3 credits (CHEM 0320)
o Laboratory portion optional, but recommended for students interested in medical
school & can count towards Advance Science Lab requirements.
Intermediate Physical Chemistry — 3 credits (CHEM 1480)
Biochemistry — 3 credits (CHEM 1810, or CHEM 1880, or BIOSC 1000)

Advanced Science (Choose one course below)

o

O 0O O 0O OO0

Cell Biology — 3 credits (BIOSC 1500)

Molecular Biology — 3 credits (BIOSC 1940)

Introduction to Analytical Chemistry — 3 credits (CHEM 0250)

Inorganic Chemistry — 3 credits (CHEM 1130)

Synthesis & Characterization of Polymers — 3 credits (CHEM 1600)

Intermediate Programming using JAVA — 4 credits (CS 0401)

Principles of Modern Physics 1 — 3 credits (PHYS 0477)

Alternative science classes may fill this requirement with approval of University of
Pittsburgh, Swanson School of Engineering’s Coordinator of Transfer Student Services

Advanced Science Lab (Choose two credits from courses below)

O

O OO0 0O

Foundations of Biology Lab 1 — 1 credit (BIOSC 0057)

Introduction to Analytical Chemistry Lab — 1 credit (CHEM 0260)

Organic Chemistry 1 & 2 Lab — 2 credit (CHEM 0345)

Physical Chemistry Lab 2 — 1 credit (CHEM 1440)

Synthesis & Characterization of Polymers Lab — 1 credit (CHEM 1605)

Alternative science labs may fill this requirement with approval of University of
Pittsburgh, Swanson School of Engineering’s Coordinator of Transfer Student Services

Engineering

o]

Probability and Statistics for Engineers 1 — 4 credits (ENGR 0020)
e Please note that this course must have Calculus as a prerequisite. This course
CANNOT be satisfied through Advanced Placement credit.

Swanson School of Engineering, University of Pittsburgh & Washington & Jefferson College
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Chemical Engineering (continued)

Engineering Elective (Choose one course below)
o Materials Structure and Properties — 3 credits (ENGR 0022)
o Statics and Mechanics of Materials 1 — 3 credits (ENGR 0135)
o Linear Systems and Circuits 1 — 3 credits (COE/ECE 0031)

Professional Electives
o One course (3 credits total) in communication, advanced life science, computer science,
math, or co-op education program. This course must be approved by the University of
Pittsburgh, Swanson School of Engineering’s Coordinator of Transfer Student Services.

Swanson School of Engineering, University of Pittsburgh & Washington & Jefferson College
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Civil Engineering

Mathematics

o
O

Calculus 3 — 4 credits (MATH 0240)
Differential Equations — 3 credits (MATH 0290)

Engineering

O

O O 0O 0 O

Probability and Statistics for Engineers 1 — 4 credits (ENGR 0020)
e Please note that this course must have Calculus as a prerequisite. This course

CANNOT be satisfied through Advanced Placement credit.
Statics for Civil & Environmental Engineers — 3 credits (ENGR 0131)
Mechanics of Materials for Civil & Environmental Engineers — 3 credits (ENGR 0141)
Dynamics for Civil & Environmental Engineering — 3 credits (ENGR 01 51)
Computer Methods in Civil & Environmental Engineering 1 -3 credits (CEE 0109)
Engineering Economic Analysis — 3 credits (IE 1040)

Engineering Elective (Choose one course below)

O
O
O

Linear Systems and Circuits — 3 credits (COE/ECE 0031)

Digital Logic — 3 credits (COE/ECE 0132)

Introduction to Thermodynamics — 3 credits (MEMS 0051)

GIS, GPS, and Computer Methods — 3 credits (GEOL 1445) This course can count as

either an Engineering Elective or Science Elective, but not both.

Science Elective (Choose one course below)

o

O 0O OO0 00O O0O0O0

Foundations of Biology 1 — 3 credits (BIOSC 0150)

Ecology — 3 credits (BIOSC 0370)

Biochemistry — 3 credits (BIOSC 1000)

Microbiology — 3 credits (BIOSC 1850)

Organic Chemistry 1- 3 (CHEM 0310)

Physical Geology — 3 credits (GEOL 0040)

Geology — 3 credits (GEOL 0800)

Environmental Geology — 3 credits (GEOL 0860)

Physical Oceanography — 3 credits (GEOL 0890)

GIS, GPS, and Computer Methods — 3 credits (GEOL 1445) This course can count as
either an Engineering Elective or Science Elective, but not both.

Swanson School of Engineering, University of Pittsburgh & Washington & Jefferson College
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Computer Engineering

Mathematics

@)
O

Matrices & Linear Algebra — 3 credits (MATH 0280)
Differential Equations — 3 credits (MATH 0290)

Engineering / Computer Science

O

O 0O 0O OO

Linear Circuits & Systems + Lab — 4 credits (ECE 0101)
Digital Circuits & Systems + Lab - 4 credits (ECE 0201)
Embedded Systems & Interf. + Lab — 4 credits (ECE 0202)
Problem Solving C++ - 3 credits (ECE 0301)

Data Structures & Algorithms — 3 credits (ECE 0302)
Analytical Methods — 3 credits (ECE 0401)

Communications (Choose one course below)

o

O O O 0 OO

Argument — 3 credits (COMMRC 0500)

Public Speaking — 3 credits (COMMRC 0520)

Discussion — 3 credits (COMMRC 0540)

Written Professional Communication — 3 credits (ENGCMP 0400)
Research Writing — 3 credits (ENGCMP 0450)

Persuasive Writing — 3 credits (ENGCMP 0515)

Communication Skills for Engineers — 3 credits (ENGR 1010)

Technical Electives

O

Three courses (9 credits total) in advanced life science, computer science, math, or
engineering program. These courses must be approved by the University of Pittsburgh,
Swanson School of Engineering’s Coordinator of Transfer Student Services.

Open Electives

O

Any course (3 credits total) that are NOT of a similar nature to, or lower level than, a
required or previously taken course can be used to fulfill this requirement. Three credits
of Physical Education or three credits of Band, ROTC, or Chorus may also be used as an
open elective.

Swanson School of Engineering, University of Pittsburgh & Washington & Jefferson College
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Electrical Engineering

Mathematics
o Calculus 3 — 4 credits (MATH 0240)
o Matrices & Linear Algebra — 3 credits (MATH 0280)
o Differential Equations — 3 credits (MATH 0290)

Engineering / Computer Science
o Linear Circuits & Systems + Lab — 4 credits (ECE 0101)
Microelectronic Circuits + Lab — 4 credits (ECE 0102)
Digital Circuits & Systems + Lab - 4 credits (ECE 0201)
Problem Solving C++ - 3 credits (ECE 0301)
Analytical Methods — 3 credits (ECE 0401)
Signals, Systems, & Probability — 3 credits (ECE 0402)
Probability and Statistics for Engineers 1 — 4 credits (ENGR 0020)
o Please note that this course must have Calculus as a prerequisite. This course
CANNOT be satisfied through Advanced Placement credit.

O OO0 0O O

Communications (Choose one course below)
o Argument — 3 credits (COMMRC 0500)
Public Speaking — 3 credits (COMMRC 0520)
Discussion — 3 credits (COMMRC 0540)
Written Professional Communication — 3 credits (ENGCMP 0400)
Research Writing — 3 credits (ENGCMP 0450)
Persuasive Writing — 3 credits (ENGCMP 0515)
Communication Skills for Engineers — 3 credits (ENGR 1010)

O 0O 0O 00O

Technical Electives
o Three courses (9 credits total) in advanced life science, computer science, mathematics,

or engineering program. These courses must be approved by the University of Pittsburgh,
Swanson School of Engineering’s Coordinator of Transfer Student Services.

Open Elective
o Any course (3 credits total) that are NOT of a similar nature to, or lower level than, a
required or previously taken course can be used to fulfill this requirement. Three credits
of Physical Education or three credits of Band, ROTC, or Chorus may also be used as an

open elective.

Swanson School of Engineering, University of Pittsburgh & Washington & Jefferson College
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Engineering Science — Al Concentrations

Mathematics
o Calculus 3 —4 credits (MATH 0240)
o Matrices & Linear Algebra — 3 credits (MATH 0280)
o Differential Equations — 3 credits (MATH 0290)
o Complex Variables and Applications — 3 credits (MATH 1560)

Engineering
o Probability and Statistics for Engineers 1 — 4 credits (ENGR 0020)
e Please note that this course must have Calculus as a prerequisite. This course
CANNOT be satisfied through Advanced Placement credit.
o Materials Structure and Properties — 3 credits (ENGR 0022)

Engineering Physics Emphasis
o Basic Laboratory Physics for Science & Engineers — 2 credits (PHYS 0219)
Principles of Modern Physics 1 — 3 credits (PHYS 0480)
Principles of Modern Physics 2 — 3 credits (PHY'S 0481)
Mechanics — 3 credits (PHYS 1331)
Intermediate Electricity and Magnetism — 3 credits (PHYS 1351)
Wave Motion & Optics — 3 credits (PHYS 1361)
Linear Systems and Circuits 1 — 3 credits (MEMS 0031)

O 0O O 0 OO0

Nanotechnology: Chemistry/Bioengineering Emphasis
(Choose three courses below)
o Organic Chemistry 1 w/ Lab—3 + 1 credits (CHEM 0310 & 0330)
o Organic Chemistry 2 w/ Lab—3 + 1 credits (CHEM 0320 & 0340)
e Laboratory portion optional, but may be co-requisite at iransferring institution
Inorganic Chemistry -3 credits (CHEM 1130)
Physical Chemistry 1 — 3 credits (CHEM 1410)
Physical Chemistry 2 — 3 credits (CHEM 1420)
Biochemistry — 3 credits (BIOSC 1000)

O 0O 0O O

Nanotechnology: Physics/Materials Emphasis .
o Basic Laboratory Physics for Science & Engineers — 2 credits (PHYS 0219)
o Principles of Modern Physics 1 — 3 credits (PHYS 0480)
o Principles of Modern Physics 2 — 3 credits (PHYS 0481)
o Linear Systems and Circuits 1 — 3 credits (MEMS 0031)

Intermediate Electricity and Magnetism — 3 credits (PHYS 1351)

OR
o Wave Motion & Optics — 3 credits (PHYS 1361)

O

Swanson School of Engineering, University of Pittsburgh & Washington & Jefferson College
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Environmental Engineering

Mathematics
o Calculus 3 — 4 credits (MATH 0240)
o Differential Equations — 3 credits (MATH 0290)

Required Chemistry and Biology Courses
o Organic Chemistry 1-3 (CHEM 0310)
o Foundations of Biology 1 — 3 credits (BIOSC 0150)

Engineering

o Probability and Statistics for Engineers 1 — 4 credits (ENGR 0020)

e Please note that this course must have Calculus as a prerequisite. This course

CANNOT be satisfied through Advanced Placement credit.

Statics for Civil & Environmental Engineers — 3 credits (ENGR 0131)
Mechanics of Materials for Civil & Environmental Engineers — 3 credits (ENGR 0141)
Computer Methods in Civil & Environmental Engineering 1 — 3 credits (CEE 0109)
Engineering Economic Analysis — 3 credits (IE 1040)

O O O O

Earth Science Elective (Choose one course below)
o GEOL 0040 Physical Geology

o GEOL 0800 Geology
o Alternative Earth Science courses may fill this requirement with approval of University of
Pittsburgh, Swanson School of Engineering’s Coordinator of Transfer Student Services

Environmental Program Electives (Choose up to four)

o CHEM 0260 Analytical Chemistry

o CHEM 0320 Organic Chemistry 2

o CHEM 1130 Inorganic Chemistry

o CHEM 1410 Physical Chemistry

o CHEM 1810 Chemical Biology

o GEOL 0820 Natural Disasters

o GEOL 1051 Groundwater Geology

o GEOL 1055 Environmental Science, Ethics, & Public Policy

o GEOL 1445 GIS, GPS, and Computer Methods for Earth Sciences
o GEOL 1446 Advanced Geographic Information Systems

o GEOL 1460 Remote Sensing of the Earth

o Alternative Environmental Program courses may fill this requirement with approval of

University of Pittsburgh, Swanson School of Engineering’s Coordinator of Transfer
Student Services

Swanson School of Engineering, University of Pittsburgh & Washington & Jefferson College
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Industrial Engineering

Mathematics
o Calculus 3 — 4 credits (MATH 0240)
o Matrices & Linear Algebra — 3 credits (MATH 0280)
o Differential Equations — 3 credits (MATH 0290)

Engineering (Courses may be taken at Pitt through PCHE cross registration (if available))
o Probability, Random Variables, and Distributions — 3 credits (IE 1070)
e Please note that this course must have Calculus as a prerequisite. This course
CANNOT be satisfied through Advanced Placement credit.
o Engineering Economic Analysis — 3 credits (IE 1040)
o Statistical Testing and Regression — 3 credits (IE 1071)

Engineering (Maximum of 2 courses listed below)
o Materials Structure and Properties — 3 credits (ENGR 0022)
o Statics and Mechanics of Materials 1 — 3 credits (ENGR 0135)
o Linear Systems and Circuits 1 — 3 credits (COE/ECE 0031)
o Introduction to Thermodynamics — 3 credits (MEMS 0051)

Additional Humanities/Social Science Elective — 3 credits

Technical Electives
o Two courses (6 credits total) in advanced engineering, life science, computer science,
math or other technical areas. These courses must be approved by the University of
Pittsburgh, Swanson School of Engineering’s Coordinator of Transfer Student Services.

Swanson School of Engineering, University of Pittsburgh & Washington & Jefferson College
Articulation Agreement 17




DocuSign Envelope ID: 3E640AC9-298A-4C39-9CB2-7BASGE21E0C9

Materials Science & Engineering

Mathematics
o Calculus 3 — 4 credits (MATH 0240)
o Matrices & Linear Algebra — 3 credits (MATH 0280)
o Differential Equations — 3 credits (MATH 0290)

Engineering

o Statics — 3 credits (ENGR 0131)

o Mechanics of Materials — 3 credits (ENGR 0141)

o Electrical Circuits — 3 credits (MEMS 0031)

o Probability & Statistics for Engineers 1 — 4 credits (ENGR0020)

e Please note that this course must have Calculus as a prerequisite. This course
CANNOT be satisfied through Advanced Placement credit.

Communications (Choose one course below)

o Argument — 3 credits (COMMRC 0500)
Public Speaking — 3 credits (COMMRC 0520)
Discussion — 3 credits (COMMRC 0540)
Written Professional Communication — 3 credits (ENGCMP0400)
Communication Skills for Engineers — 3 credits (ENGR1010)

O O O O
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Mechanical Engineering

Mathematics
o Calculus 3 — 4 credits (MATH 0240)
o Matrices & Linear Algebra — 3 credits (MATH 0280)
o Differential Equations — 3 credits (MATH 0290)

Engineering
o Statics — 3 credits (ENGR 0131)
o Mechanics of Materials — 3 credits (ENGR 0141)
o Electrical Circuits — 3 credits (MEMS 0031)
o Dynamics — 3 credits (MEMS 1015)

Communications (Choose one course below)
o Argument— 3 credits (COMMRC 0500)
Public Speaking — 3 credits (COMMRC 0520)
Discussion — 3 credits (COMMRC 0540)
Written Professional Communication — 3 credits (ENGCMP0400)
Communication Skills for Engineers — 3 credits (ENGR1010)

0O 0 0 O
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Course Descriptions

Chemistry
CHEM 0110 General Chemistry 1 (4 credits) This is the first half of an introductory two-term

general chemistry sequence. It includes 3 hours of lecture per week and one 4-hour session per
week comprising one hour of recitation and 3 hours of laboratory. Chemistry 0110 covers
stoichiometry, atomic and molecular structure, and states of matter. (Prerequisite: High School

Algebra)

CHEM 0120 General Chemistry 2 (4 credits) This is the second half of the introductory two-
term general chemistry sequence. It includes 3 hours of lecture per week and one 4 hour session
per week comprising one hour of recitation and 3 hours of laboratory. Chemistry 0120 covers
chemical thermodynamics, equilibrium, electrochemistry, nuclear chemistry, kinetics, and
descriptive chemistry. (Prerequisite: CHEM 0110)

CHEM 0250 Introduction to Analytical Chemistry (3 credits) This course is concerned with
the rigorous treatment of chemical equilibrium as it applies to aqueous solutions. Acid/base
equilibria, buffers, titrations, absorption spectrophotometry, potentiometry and potentiometric
sensors, chromatography and electrophoresis will be discussed. Three hours of lecture per week.
(Prerequisite: CHEM 0120)

CHEM 0260 Introduction to Analytical Chemistry Lab (1 credit) The primary objectives of
this course are to introduce the student to current analytical methods and to cultivate sound
experimental technique. Laboratory work includes ion-exchange separations, complexometric
and potentiometric acid-base titrations, absorption spectrophotometry and gas chromatography.

CHEM 0310 Organic Chemistry 1 (3 credits) This course is an introduction to the theory and
practice of organic chemistry through the study of structural principles, reaction mechanisms,
and synthesis. The basic goals of the course are to develop appreciation and skill in the methods
of molecular analysis which have made organic chemistry such a powerful intellectual discipline.
Topics covered will include conformational analysis of alkanes, stereochemistry and various
reactions of alkanes, alkenes, alkynes, and conjugated systems. The course will prepare the
student for work in advanced topics in organic chemistry, biochemistry, chemical engineering
and the health related sciences. (Prerequisite: CHEM 0120)

CHEM 0320 Organic Chemistry 2 (3 credits) This course is a continuation of Chemistry 0310.
The reactions of aromatic molecules and more complex functional groups such as alcohols,
aldehydes, ketones and carboxylic acids will be considered. Molecules of biological interest may
be discussed toward the end of the term. (Prerequisite: CHEM 0310)

CHEM 0330 Organic Chemistry Laboratory 1 (1 credit) The laboratory program in organic
chemistry is designed to train students in the important techniques used by the professional
organic chemist and to demonstrate many of the principles discussed in the organic lecture
courses. Chemistry 0330 is devoted to the purification, characterization, and identification of
organic molecules using the techniques of recrystallization distillation, thin-layer, column, and
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gas-liquid chromatography, melting point determination and infrared and nuclear magnetic
resonance spectroscopy. (Prerequisite or Co-requisite: CHEM 0310)

CHEM 0340 Organic Chemistry Laboratory 2 (1 credit) The second term organic lab course,
Chem 0340, provides students with an opportunity to carry out important multistep synthetic
schemes and characterize the products using techniques mastered in Chemistry 0330. Students
will also gain experience using library resources and developing skills in computer based
molecular modeling. (Prerequisite or Co-requisite: CHEM 0320)

CHEM 1130 Inorganic Chemistry (3 credits) Molecular orbital and hybridization bonding
theories are developed to allow the interrelationship of molecular structure, bonding, and trends
within the periodic table to be applied to a large number of inorganic complexes and materials.
Topics include drawing connections between molecular shapes and group theory in regards to
MO's that support certain geometries of complexes. Bonding interactions are connected to
spectral and chemical properties for molecules. Common structures of ionic solids and
condensed phase materials, the acid/base behavior of ligands in both sigma and pi bonding
modes, and introductory transition metal and organometallic chemistry are discussed. The
interaction between a metal's dn configuration, its requisite ligands, its reactivity and structures
of its complexes are stressed.

CHEM 1410 Physical Chemistry 1 (3 credits) Basic lecture course dealihg with quantum
theory, atomic and molecular structure, symmetry, spectroscopy and diffraction methods. Three
hours of lecture per week. (Prerequisites: CHEM 0120, PHYS 0175, and MATH 0240)

CHEM 1420 Physical Chemistry 2 (3 credits) Basic lecture course dealing with
thermodynamics, equilibria, kinetic theory, introductory statistical mechanics and reaction

kinetics.

CHEM 1440 Physical Chemistry Lab 2 (1 credit) This course has one four hour lab each
week. Approximately 7 experiments are performed during the term, with an empbhasis on the
macroscopic properties of matter. The course is designed to expand upon the principles and
techniques covered in Chemistry 1430 as well as to introduce the student to newer methods such
as the study of fast reactions using pulsed dye lasers.

CHEM 1480 Intermediate Physical Chemistry (3 credits) This lecture course emphasizes the
applications of physical chemistry of importance to engineering students. (Prerequisites: CHEM

0120, MATH 0240, and PHYS 0175)

CHEM 1600 Synthesis & Characteristics of Polymers (3 credits) The synthesis and
characterization of polymers is the focus of this course. Current methods of polymer synthesis
will be surveyed. Particular attention will be paid to the practical implementation of these
reactions and the kinetic consequences of particular reaction strategies in homopolymer,
copolymer, and block copolymer synthesis. Techniques for the characterization of polymer
molecular weight (light scattering, gel permeation chromatography, vapor pressure osmometry,
viscosity, etc.), chemical composition, and stereochemistry (FT-IR, NMR, other spectroscopic
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and chemical methods) will be discussed. A brief treatment of polymer solution thermodynamics
and selected topics of current interest in polymer chemistry will be included.

CHEM 1605 Synthesis & Characteristics of Polymers Lab (1 credit) This course includes a
weekly 4 hour laboratory complementing the lecture material covered in Chemistry 1600. The
laboratory is divided evenly between polymer synthesis and characterization.

CHEM 1810 Chemical Biology (3 credits) Revolutionary transformations in chemistry and
biology have led to the merging of these disciplines where contributions from both fields impact
our molecular and quantitative understanding of biology. Rapid growth in this area has been
driven in part by students and researchers applying synthesis, quantitative analysis, and
theoretical reasoning to the study complex cellular processes. This course focuses on enzyme
mechanisms in biological pathways, kinetics and thermodynamics, and chemical tools to probe
and screen components of the cell. Some other topics include DNA/RNA processing,
macromolecular interactions, chemical signaling, posttranslational modifications, chemical
syntheses of biomolecules, and development of assays for high throughput drug screening.

CHEM 1880 Chemical Biology for Engineers (3 credits) Chemical engineers have made
significant contributions towards the development of pharmaceutical research and
manufacturing, and there are now also growing opportunities in field of biotechnology. In this
course students broadly examine the nomenclature, functions and mechanisms utilized by DNA,
RNA and proteins and learn foundation knowledge in order to contribute to these fields. This
includes examination of enzyme mechanisms of therapeutic targets and how pathways of
enzymes can produce natural products, such as terpenes and polyketides, that are common
antibiotic and antifungal agents. Specialized topics will also be considered such as the
engineering of proteins with new catalytic functions and metabolic engineering to produce
therapeutics and commodity chemicals. Students also learn about the molecular mechanisms
involved in the cellular processes of replication, transcription and translation. These topics
include recombinant DNA technology and new therapeutic strategies that have emerged in
manufacturing such as antisense oligonucleotide technology.

Mathematics

MATH 0220 Calculus 1 (4 credits) This is the first course in the basic calculus sequence and is
intended for all mathematics, engineering, science, and statistics students. Math 0220 covers the
derivative and integral of functions of a single variable. A lab component in which students
apply numeric, algebraic, and graphing technologies to calculus problems is an integral part of
the course. For additional information refer to the web page http:/calculus.math.pitt.edu.

MATH 0230 Calculus 2 (4 credits) This is the second course in the basic calculus sequence and
is intended for all mathematics, engineering, science, and statistics students. Math 0230 covers
symbolic and numerical integration techniques and applications, modeling, differential
equations, and Taylor series. A lab component in which students apply numeric, algebraic, and
graphing technologies to calculus problems is an integral part of the course. (Prerequisite:
MATH 0220)
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MATH 0240 Calculus 3 (4 credits) This is the third course in the calculus sequence and is
intended for honors students majoring in mathematics, engineering, science and statistics. It
covers vectors, parameterized curves and surfaces, differentiation of functions of several
variables, optimization, integration of functions of two and three variables, line integrals, flux
integrals, and calculus of vector fields. (Prerequisite: MATH 0230)

MATH 0280 Matrices & Linear Algebra (3 credits) This course is designed primarily for
engineering students. The main subject of the course is ordinary differential equations. Topics
include first order differential equations, higher order linear differential equations and systems of
first order linear and nonlinear differential equations. Matrix methods will be introduced and
used to solve systems of linear equations. The computer package MATLAB will be used to assist
in computations. (Prerequisite: MATH 0220)

MATH 0290 Differential Equations (3 credits) This course presents an introduction to the
theory of differential equations from an applied perspective. Topics include linear and nonlinear
ordinary differential equations, Laplace transform, and introduction to partial differential
equations. (Prerequisite: MATH 0230)

MATH 1560 Complex Variables and Applications (3 credits) This course covers the
following topics: elementary operations with complex numbers, derivatives, integrals, Cauchy's
Theorem and its consequences such as the integral formula, power series, residue theorem,
applications to real integrals, series and, as time allows, conformal mapping.

Physics
PHYS 0174 Basic Physics for Science and Engineers 1 (4 credits) The first term in a two-term

introductory lecture-demonstration sequence in physics for science and engineering students.




