
The Col lege of En gi neer ing pre pares its stu dents to solve tech ni -
cal, as well as so cial, eco nomic, and global prob lems while in still -
ing the es sence of en gi neer ing – the it er a tive pro cess of
de sign ing, pre dict ing per for mance, build ing, and test ing. Our en -
gi neer ing pro grams pro vide fu ture en gi neers with firm knowl edge
and un der stand ing of the fun da men tal en gi neer ing sci ences, of
en gi neer ing meth ods for the ap pli ca tion of this knowl edge and the 
pro ject man age ment and com mu ni ca tions skills to bring de signs
to fruition. Pro grams re quire a strong base in math e mat ics,  com -
put ing, and the sci ences as the tools of the en gi neer.  An  en gi -
neer ing ed u ca tion pro vides a teams-based, sys tems ap proach to
so ci etal prob lems and there fore prepares students for a wide
range of career options, including those outside engineering.

UN DER GRAD U ATE PRO GRAMS

Pro grams With a Ma jor in the 
En gi neer ing Pro fes sional Fields

The Bach e lor of Sci ence de gree may be earned in pro grams de -
signed to pre pare stu dents for work in biosystems en gi neer ing,
chem i cal en gi neer ing, civil en gi neer ing, com puter en gi neer ing,
elec tri cal en gi neer ing, en vi ron men tal en gi neer ing, ma te ri als sci -
ence and en gi neer ing, and me chan i cal en gi neer ing. 

Pro grams With a Ma jor in the 
En gi neering Sci ences

The Bach e lor of Sci ence de gree may also be earned in en gi neer -
ing sci ences with a ma jor in com puter sci ence or ap plied en gi -
neer ing sci ences. A re quired cog nate com bines the Com puter
Sci ence ma jor with stud ies such as busi ness man age ment, the

so cial and be hav ioral or phys i cal sci ences, or a for eign lan guage.
The Ap plied En gi neer ing Sci ences ma jor is an in ter dis ci plin ary
pro gram that com bines a broad foun da tion in core en gi neer ing
dis ci plines with a re quired con cen tra tion area in busi ness law,
com puter sci ence, pack ag ing, sup ply chain man age ment, tech ni -
cal sales, or me dia and information.

En gi neer ing Study Abroad

The field of en gi neer ing in creas ingly re quires a global per spec -
tive. Op por tu ni ties ex ist for stu dents to study in a va ri ety of coun -
tries. Stu dents of ten take ma jor and uni ver sity re quire ments
dur ing their stud ies abroad, so the in ter na tional ex pe ri ence need
not de lay a stu dent’s prog ress to ward grad u a tion.  Stu dents  in ter -
ested in study ing abroad should con tact the En gi neer ing Study
Abroad of fice as early as pos si ble.

Mi nors

Stu dents who are en rolled in bach e lor's de gree pro grams in the
col lege may elect the Mi nor in En vi ron men tal and Sustainability
Stud ies. For ad di tional in for ma tion, re fer to the state ment on Mi -
nor in En vi ron men tal and Sustainability Stud ies in the Col lege of
Nat u ral Sci ence sec tion of this cat a log.

Stu dents who are en rolled in bach e lor’s de gree pro grams in
The Eli Broad Col lege of Busi ness, the Col lege of Com mu ni ca -
tion Arts and Sci ences, and the Col lege of En gi neer ing may elect
a Mi nor in In for ma tion Tech nol ogy. For ad di tional in for ma tion, re -
fer to the state ment on Mi nor in In for ma tion Tech nol ogy in The Eli
Broad Col lege of Busi ness sec tion of this cat a log or con tact The
Eli Broad Col lege of Busi ness.

Stu dents who are en rolled in the Bach e lor of Sci ence de gree in
Com puter Sci ence in the Col lege of En gi neer ing may elect a Mi -
nor in Game De sign and Development. For ad di tional in for ma -
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tion, re fer to the state ment on Mi nor in Game De sign and
Development in the De part ment of Me dia and Information sec tion 
of this cat a log.

Ex pe ri en tial Ed u ca tion - The Cen ter for Spar tan
Engineering

The Col lege of En gi neer ing of fers a va ri ety of op por tu ni ties for
stu dents to gain real-world ex pe ri ence in the field of en gi neer ing. 
These pro grams pre pare stu dents for work in in dus try or to en ter
grad u ate pro grams in en gi neer ing, med i cine,  law, or busi ness.
They in clude co op er a tive ed u ca tion, en gi neer ing in tern ships and
un der grad u ate re search.

Co op er a tive En gi neer ing Ed u ca tion is a pro gram of al ter nat ing  
full–time em ploy ment in in dus try and full–time study on cam pus. 
Em ploy ment pro vides prac ti cal on–the–job experience by ex pos -
ing stu dents to types of work done by en gi neers. Lo ca tions of jobs
are na tion wide and stu dents must be will ing to re lo cate tem po -
rarily.

Stu dents are se lected to par tic i pate in the pro gram on the ba sis
of dem on strated ac a demic abil ity and a firm com mit ment to pur -
su ing ca reers in the tech ni cal sec tor. Cer tif i ca tion in the Co op er a -
tive En gi neer ing Ed u ca tion pro gram re quires a min i mum of three
se mes ters of full–time em ploy ment in a pre-pro fes sional po si tion
that has been ap proved by the Col lege of  En gi neer ing.

En gi neer ing In tern ships are one-time-only, career-based ex -
pe ri ences usu ally com pleted dur ing the sum mer se mes ter and
may or may not be available for ac a demic credit.  Internships pro -
vide prac ti cal on-the-job ex pe ri ence in the field of en gi neer ing.

Un der grad u ate research op por tu ni ties are avail able at Mich i -
gan State Uni ver sity and through out the United States.  Stu dents
who are con sid er ing grad u ate school are en cour aged to par tic i -
pate in an un der grad u ate re search pro gram for ex po sure to re -
search op por tu ni ties and protocol at the graduate level.

Stu dents in ter ested in any of these pro grams should con tact
The Cen ter for Spar tan En gi neer ing in Room 1340 En gi neer ing
Building.

Honors Study

The Col lege of En gi neering en cour ages hon ors stu dents to de -
velop dis tinc tive un der grad u ate pro grams in ei ther the en gi neer -
ing sci ences or in the fields of fered by the sev eral pro fes sional
programs. A mem ber of the fac ulty is  se lected to serve as ad vi sor
to Honors Col lege stu dents in each ma jor field, and will help the
stu dent plan a rig or ous and bal anced pro gram which will also re -
flect the stu dent's spe cial in ter ests and com pe ten cies.

Ac cred i ta tion

The fol low ing de gree pro grams have been ac cred ited by ABET,
Inc.:  Biosystems En gi neering, Chem i cal En gi neering, Civil En gi -
neering, Com puter En gi neering, Com puter Sci ence, Elec tri cal
En gi neering, En vi ron men tal En gi neer ing, Ma te ri als Sci ence and
En gi neering, and Me chan i cal En gi neering. 

Reg is tra tion as a Pro fes sional En gi neer

In Mich i gan, the State Board of Reg is tra tion for Pro fes sional En gi -
neers pro vides an op por tu nity for stu dents dur ing their se nior year 
to take the first half of a six teen–hour, two–part ex am i na tion as the 
first step to ward reg is tra tion, pro vided the de gree is to be
awarded within six months and the de gree pro gram is one that
has been ac cred ited by ABET or de ter mined as equiv a lent by the
State Board. Af ter a min i mum of four years of ex pe ri ence, the ap -
pli cant may take the sec ond half of the ex am i na tion.

Fresh men

Stu dents ad mit ted to the university are en rolled as Un der grad u -
ate Uni ver sity Di vi sion stu dents, but may de clare a pre-en gi neer -
ing ma jor pref er ence in the Col lege of En gi neer ing.  Such
stu dents are guided by a pro fes sional ad vi sor from the college. All 
stu dents are en cour aged to re view their prog ress with an ad vi sor
each se mes ter. Stu dents be come el i gi ble for ad mis sion to the
college upon com ple tion of the re quire ments listed be low in the
Ad mis sion to the Col lege sec tion of this cat a log.

Stu dents in ter ested in en gi neer ing but not yet sure of a ma jor
may be an En gi neer ing No-Pref er ence ma jor un til at tain ing 56
cred its but stu dents are en cour aged to make their ma jor se lec -
tions as early as possible.

Stu dents who elect a pre-en gi neer ing ma jor pref er ence should
be strongly pre pared in math e mat ics and sci ences.  Ad di tional
work in these ar eas is highly de sir able and may make ad vanced
place ment in courses pos si ble.  Stu dents en ter ing with less than
the min i mum math e mat ics pre req ui sites may take some of the
nec es sary courses af ter  en ter ing the Uni ver sity. How ever, such
stu dents will need ad di tional time to com plete the work for the de -
gree.

CoRe Pro gram (Cor ner stone and Res i den tial Ex pe ri ences)

The CoRe pro gram is a com pre hen sive set of ex pe ri ences aimed
at fos ter ing suc cess in en gi neer ing from the very start.

The Cor ner stone En gi neer ing Ex pe ri ence (first-year courses)
pro vides a broad in tro duc tion to en gi neer ing as de sign, the en gi -
neer ing pro fes sion and its ex pec ta tions, work ing in the global
work place, en gi neer ing eth ics, en gi neer ing prob lem-solv ing
skills, and team work skills. Hands-on, team-based de sign is a
ma jor fo cus.

The En gi neer ing Res i den tial Ex pe ri ence pro vides an op por tu -
nity to im merse one's self in the world of en gi neer ing. Live and
learn in a col lab o ra tive en vi ron ment that af fords early con nec -
tions to the pro fes sion through cor po rate part ners, and pre pares
stu dents to face the Na tional Acad emy of En gi neer ing's "Grand
Chal lenges."

Sup port ive Ser vices

The college pro vides a full range of sup port ive ser vices in clud ing
pro fes sional ac a demic ad vis ing, tu tor ing, ser vices for
underrepresented and fe male stu dents, ca reer guid ance and em -
ploy ment as sis tance, fac ulty con nec tions, and peer men tors.

Ad mis sion to the College

Ad mis sion to the Col lege of En gi neer ing and a spe cific ma jor pro -
vides ac cess to en roll in cer tain courses re quired for the ma jor.
En roll ments in the Col lege of En gi neer ing are lim ited.

Ad mis sion is based on the cu mu la tive grade–point av er age of
all courses taken and a grade–point av er age cal cu lated on math -
e mat ics, phys i cal and bi o log i cal sci ences, and en gi neer ing
courses.

For ad di tional in for ma tion, stu dents should con tact the Of fice
of the As so ci ate Dean for Un der grad u ate Stud ies, Col lege of En -
gi neer ing.

Min i mum cri te ria for ad mis sion to the college are:
1. Com ple tion of at least 12 cred its of Mich i gan State Uni ver sity 

courses, in clud ing at least 6 cred its in math e mat ics, phys i cal
and bi o log i cal sci ences, and en gi neer ing for fresh men and
soph o mores, and at least 10 cred its in math e mat ics, phys i -
cal and bi o log i cal sci ences, and en gi neer ing for ju niors and
se niors.

2. Com ple tion of Math e mat ics 132 and 133.
3. A min i mum grade-point av er age of 2.0 in all math e mat ics

courses.
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4. Com ple tion of Chem is try 141 or 151 or ap proved sub sti tu tion 
or waiver. Com puter Sci ence ma jors are not re quired to ful fill
this re quire ment.

5. Com ple tion of Phys ics 183.
6. Com ple tion of En gi neer ing 102 or Com puter Sci ence and

En gi neer ing 231 or Com puter Sci ence and En gi neer ing 220
or ap proved sub sti tu tion or waiver.

7. Com ple tion of En gi neer ing 100.
Fresh men and soph o mores who have de clared spe cific en gi -

neer ing ma jors (ex clud ing En gi neer ing No-Pref er ence) are au to -
mat i cally re viewed at the end of ev ery se mes ter, and are ei ther
ad mit ted or in formed of their prog ress. Oth ers may ap ply for ad -
mis sion dur ing each se mes ter, and ap pli ca tions will be re viewed
af ter the end of each se mes ter. Stu dents must be ad mit ted to a
de gree-grant ing col lege at the time they have com pleted 56 cred -
its.

Ad mis sion to a Sec ond Bach e lor's 
De gree Pro gram

Stu dents seek ing ad mis sion to a sec ond bach e lor's de gree pro -
gram must meet the same re quire ments as for ad mis sion to the
college.

Grad u a tion Re quire ments for All Ma jors

1. The Uni ver sity re quire ments for bach e lor's de grees as de -
scribed in the Un der grad u ate Ed u ca tion sec tion of the cat a -
log; 120 cred its, in clud ing gen eral elec tive cred its, are
re quired for the Bach e lor of Sci ence de gree in Com puter Sci -
ence and the Bach e lor of Sci ence de gree in Ap plied En gi -
neer ing Sci ences; and 128 cred its, in clud ing gen eral elec tive 
cred its, are re quired for the Bach e lor of Sci ence de gree in
the other En gi neer ing majors.

Stu dents who are en rolled in ma jors lead ing to the Bach e -
lor of Sci ence de gree in the Col lege of En gi neering may com -
plete an al ter na tive track to In te gra tive Studies in Bi o log i cal
and Phys i cal Sci ences that con sists of the fol low ing courses:
a. One of the fol low ing courses:  Bi o log i cal Sci ence 161;

Plant Biology 105;  En to mol ogy 205; Mi cro bi ol ogy and
Mo lec u lar Genetics 201, 301; Phys i ol ogy 250; Zo ol ogy
141.

b. Two of the fol low ing courses:  Chem is try 141, Chem is try 
151, Phys ics 183 or 183B,  Phys ics 184.

c. One of the fol low ing lab o ra tory courses:  Plant Biology
106; Chem is try 161; Phys ics 191.

Credits earned in the al ter na tive track may also be counted 
to ward college and ma jor re quire ments for the Bach e lor of
Sci ence de gree.

2. The re quire ments of the Col lege of En gi neering for the Bach -
e lor of Sci ence de gree that are listed be low:
a. Math e mat ics 132, 133, 234, and 235.  Com puter Sci -

ence, and Ap plied En gi neer ing Sciences ma jors are not
re quired to com plete Math e mat ics 235.

b. Chem is try 141 or 151.  Com puter Sci ence ma jors are
not re quired to com plete Chem is try 141 or 151.

c. Phys ics 183 or 183B and 184. 
d. En gi neer ing 102. Com puter Sci ence, Com puter En gi -

neer ing, and Elec tri cal En gi neer ing ma jors are not re -
quired to com plete En gi neer ing 102.

e. En gi neer ing 100.
Stu dents who are en rolled in bach e lor's de gree pro grams in the 

Col lege of En gi neering may elect a Specialization in
Environmental Studies.  For ad di tional in for ma tion, re fer to the
Spe cial iza tion in En vi ron men tal Studies state ment in the Col lege
of Nat u ral Sci ence sec tion of this cat a log.

Stu dents who are en rolled in the Bach e lor of Sci ence De gree in 
Com puter Sci ence in the Col lege of En gi neer ing may elect a Spe -
cial iza tion in Game De sign and De vel op ment.  For ad di tional in -
for ma tion, re fer to the Spe cial iza tion in Game De sign and
De vel op ment state ment in the De part ment of Tele com mu ni ca -
tion, In for ma tion Stud ies and Me dia section of this catalog.

Stu dents who are en rolled in bach e lor’s de gree pro grams in
the Col lege of En gi neer ing may elect a Spe cial iza tion in In for ma -
tion Tech nol ogy.  For ad di tional in for ma tion, re fer to the Spe cial -
iza tion in In for ma tion Tech nol ogy state ment in The Eli Broad
Col lege of Busi ness sec tion of this cat a log.

AP PLIED EN GI NEER ING SCIENCES

The Ap plied En gi neer ing Sci ences ma jor pro vides un der grad u -
ate op por tu ni ties lead ing to the Bach e lor of Sci ence de gree. The
core goal of ap plied en gi neer ing sci ences is to pre pare tech ni -
cally com pe tent, broad-based en gi neer ing grad u ates who have
ac quired a sys tems per spec tive for prob lem-solv ing and busi -
ness ex per tise. The pro gram pro vides a broad foun da tion in sci -
ence and math e mat ics, en gi neer ing, and busi ness man age ment
and is de signed to de velop grad u ates who can ap ply the rigor of
their tech ni cal ed u ca tion to di verse prob lems and set tings. The
pro gram is struc tured to es tab lish skills in ar eas such as ef fec tive
man age ment, con tem po rary tech ni cal is sues, de ploy ment of
new tech nol o gies, re solv ing eth i cal di lem mas, ef fec tive com mu -
ni ca tion across tech ni cal dis ci plines both in oral and writ ten com -
mu ni ca tion, and life long learn ing.

Re quire ments for the Bach e lor of Sci ence De gree
in Ap plied En gi neer ing Sciences
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its,
are re quired for the Bach e lor of Sci ence de gree in Ap plied En gi neer ing Sciences.

The Uni ver sity's Tier II writ ing re quire ment for the Ap plied En gi neer ing Sciences
ma jor is met by com plet ing Ap plied En gi neer ing Sciences 410.  That course is ref er -
enced in item 3. a. be low.

Stu dents who are en rolled in the Col lege of En gi neering may com plete the al ter na -
tive track to In te gra tive Studies in Bi o log i cal and Phys i cal Sci ences that is de scribed in
item 1. un der the head ing Grad u a tion Re quire ments for All Ma jors in the Col lege
state ment.  Cer tain courses ref er enced in re quire ment 3. be low may be used to sat isfy
the al ter na tive track.

2. The re quire ments of the Col lege of En gi neering for the Bach e lor of Sci ence de gree.
The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be

counted to ward Col lege re quire ments as ap pro pri ate.
3. The fol low ing re quire ments for the ma jor:

CREDITS
a. All of the fol low ing courses:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46

ACC 230 Sur vey of Ac count ing Con cepts . . . . . . . . . . . . . . 3
CE 221 Stat ics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . . . . 1
COM 225 In tro duc tion to In ter per sonal Com mu ni ca tion . . . . 3
EC 201 In tro duc tion to Microeconomics . . . . . . . . . . . . . . 3
EC 202 In tro duc tion to Mac ro eco nom ics . . . . . . . . . . . . . . 3
ECE 201 Cir cuits and Sys tems I . . . . . . . . . . . . . . . . . . . . . 3
AESC 210 Global Sys tems: Eco nom ics, En gi neer ing,

En vi ron ment . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
AESC 310 Sus tain able Sys tems Anal y sis . . . . . . . . . . . . . . . 3
AESC 410 Cap stone Pro ject in Ap plied En gi neer ing Sciences3
ME 201 Ther mo dy nam ics. . . . . . . . . . . . . . . . . . . . . . . . . . 3
ME 280 Graphic Com mu ni ca tions . . . . . . . . . . . . . . . . . . . 2
MGT 325 Man age ment Skills and Pro cesses . . . . . . . . . . . . 3
MKT 317 Quan ti ta tive Busi ness Re search Meth ods . . . . . . 3
MSE 250 Ma te ri als Sci ence and En gi neer ing. . . . . . . . . . . . 3
PHY 191 Phys ics Lab o ra tory for Sci en tists, I . . . . . . . . . . . . 1
STT 315 In tro duc tion to Prob a bil ity and Sta tis tics

for Busi ness. . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
b. One of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

BE 230 En gi neer ing Anal y sis of Bi o log i cal Sys tems . . . . . 3
ENE 280 Prin ci ples of En vi ron men tal En gi neer ing

and Science. . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
c. Con cen tra tion:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 to 18

In con sul ta tion with their ac a demic ad vi sor, stu dents must se lect
one of the fol low ing con cen tra tions:  busi ness law, com puter sci -
ence, pack ag ing, sup ply chain man age ment, tech ni cal sales, or
me dia and information. For stu dents in ter ested in com puter sci -
ence, the min i mum cri te ria for ac cep tance is the com ple tion of
Com puter Sci ence and En gi neer ing 231 and 260 with a com bined 
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grade-point av er age in those two courses of 3.0. The con cen tra -
tion will be noted on the student’s academic record.
Busi ness Law (16 cred its)
1. All of the fol low ing courses (13 cred its):

EC 301 In ter me di ate Microeconomics . . . . . . . . . . . . . 3
EC 425 Law and Eco nom ics (W) . . . . . . . . . . . . . . . . . 3
GBL 295 Busi ness Law, Pub lic Pol icy and Ethics . . . . . 3
GBL 480 En vi ron men tal Law and Sustainability for

Busi ness: From Lo cal to Global . . . . . . . . . 3
PHY 192 Phys ics Lab o ra tory for Sci en tists, II . . . . . . . . 1

2. One of the fol low ing courses (3 or 4 cred its):
PHL 345 Busi ness Eth ics. . . . . . . . . . . . . . . . . . . . . . . . 4
PHL 354 Phi los o phy of Law . . . . . . . . . . . . . . . . . . . . . . 3
PLS 320 Ju di cial Politics . . . . . . . . . . . . . . . . . . . . . . . . 3
PLS 321 Con sti tu tional Law. . . . . . . . . . . . . . . . . . . . . . 3
PLS 322 Com par a tive Le gal Sys tems . . . . . . . . . . . . . . 3

Com puter Sci ence (18 cred its)
1. All of the fol low ing courses (12 cred its):

CSE 231 In tro duc tion to Pro gram ming I . . . . . . . . . . . . . 4
CSE 232 In tro duc tion to Pro gram ming II . . . . . . . . . . . . 4
CSE 260 Dis crete Struc tures in Com puter

Sci ence . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
2. One of the fol low ing courses (3 cred its):

CSE 320 Com puter Or ga ni za tion and Ar chi tec ture . . . . 3
CSE 331 Al go rithms and Data Struc tures . . . . . . . . . . . 3
CSE 335 Ob ject-ori ented Soft ware De sign . . . . . . . . . . 3

3. One of the fol low ing courses (3 cred its):
CSE 410 Op er at ing Sys tems . . . . . . . . . . . . . . . . . . . . . 3
CSE 420 Com puter Ar chi tec ture . . . . . . . . . . . . . . . . . . 3
CSE 440 In tro duc tion to Ar ti fi cial In tel li gence. . . . . . . . . 3
CSE 471 Me dia Pro cess ing and Mul ti me dia Computing 3
CSE 472 Com puter Graphics . . . . . . . . . . . . . . . . . . . . . 3

Pack ag ing (18 cred its);
All of the fol low ing courses:
CEM 143 Sur vey of Or ganic Chem is try . . . . . . . . . . . . . . . . 4
PKG 101 Prin ci ples of Pack ag ing. . . . . . . . . . . . . . . . . . . . . 3
PKG 221 Pack ag ing with Glass and Metal . . . . . . . . . . . . . . 3
PKG 322 Pack ag ing with Pa per and Pa per board. . . . . . . . . 4
PKG 323 Pack ag ing with Plas tics. . . . . . . . . . . . . . . . . . . . . 4
Sup ply Chain Man age ment (15 cred its)
All of the fol low ing courses:
FI 320 In tro duc tion to Fi nance . . . . . . . . . . . . . . . . . . . . . 3
MKT 327 In tro duc tion to Mar ket ing. . . . . . . . . . . . . . . . . . . . 3
SCM 303 In tro duc tion to Sup ply Chain Man age ment . . . . . . 3
SCM 371 Pro cure ment and Sup ply Man age ment. . . . . . . . . 3
SCM 372 Man u fac tur ing Plan ning and Con trol . . . . . . . . . . . 3
Tech ni cal Sales (18 cred its)
All of the fol low ing courses:
COM 360 Ad vanced Sales Com mu ni ca tion . . . . . . . . . . . . . 3
COM 483 Practicum in Sales Com mu ni ca tion . . . . . . . . . . . 1
FI 320 In tro duc tion to Fi nance . . . . . . . . . . . . . . . . . . . . . 3
MKT 313 Per sonal Sell ing and Buy ing Pro cesses . . . . . . . . 3
MKT 327 In tro duc tion to Mar ket ing. . . . . . . . . . . . . . . . . . . . 3
MKT 383 Sales Man age ment . . . . . . . . . . . . . . . . . . . . . . . . 3
SCM 474 Ne go ti a tions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
Me dia and Information(18 cred its)
All of the fol low ing courses:
MI 101 Un der stand ing Me dia in the In for ma tion Age . . . . 3
MI 201 In tro duc tion to Me dia and Information

Tech nol o gies and Industries . . . . . . . . . . . . . . . 3
MI 300 Me dia Pol icy and Economics . . . . . . . . . . . . . . . . 3
MI 301 Bring ing Me dia to Mar ket . . . . . . . . . . . . . . . . . . . 3
MI 361 In for ma tion and Com mu ni ca tion Tech nol ogy

Management . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MI 458 Pro ject Man age ment (W) . . . . . . . . . . . . . . . . . . . 3

TEACHER CER TIF I CA TION OP TION

A com puter sci ence dis ci plin ary mi nor in the Col lege of En gi -
neering is avail able for teacher cer tif i ca tion.

Stu dents who elect the com puter sci ence dis ci plin ary mi nor
must con tact the De part ment of Com puter Sci ence and En gi -
neering.

For ad di tional in for ma tion, re fer to the state ment on TEACHER
CER TIF I CA TION in the De part ment of Teacher Ed u ca tion sec -
tion of this cat a log.

GRAD U ATE STUDY

The Col lege of En gi neering of fers pro grams lead ing to the Mas ter 
of Sci ence and Doc tor of Phi los o phy de grees in the fol low ing
fields:

chem i cal en gi neer ing
civil en gi neer ing
com puter sci ence
elec tri cal en gi neer ing
en gi neer ing me chan ics
en vi ron men tal en gi neer ing
ma te ri als sci ence and en gi neer ing
me chan i cal en gi neer ing

Pro grams lead ing to the Mas ter of Sci ence and Doc tor of Phi -
los o phy de grees in biosystems en gi neer ing are of fered through
the Col lege of Ag ri cul ture and Nat u ral Re sources.

All pro grams are de signed to pro vide a fun da men tal ap proach
to ba sic en gi neer ing prin ci ples with em pha sis on sci en tific meth -
ods, and to lead to ca reers in en gi neer ing re search and de vel op -
ment or teach ing. Ad vanced work in the ma jor field of
spe cial iza tion is com bined with sup port ing courses in one or
more other fields to de velop in di vid u als ca pa ble of cre ative work
in en gi neer ing sci ence and ar eas of ap pli ca tion.

Stu dents who are en rolled in Mas ter of Sci ence de gree pro -
grams in the De part ment of Biosystems and Ag ri cul tural En gi -
neer ing may elect a Specialization in Food Safety.  For ad di tional
in for ma tion, re fer to the state ment on the spe cial iza tion in the
Col lege of Vet er i nary Med i cine sec tion of this cat a log. 

Mas ter of Sci ence

In ad di tion to meet ing the re quire ments of the Uni ver sity as de -
scribed in the Grad u ate Ed u ca tion sec tion of this cat a log, stu -
dents must meet the re quire ments spec i fied be low.

Ad mis sion 

Reg u lar Sta tus. Ad mis sion to a mas ter's de gree pro gram with
reg u lar sta tus may be granted by the de part ment, sub ject to the
avail abil ity of re sources and to the ap proval of the dean, upon
con sid er ation of the like li hood that the ap pli cant will be able to
pur sue a mas ter's pro gram suc cess fully with out tak ing col lat eral
courses. As ev i dence of el i gi bil ity for ad mis sion, the stu dent may
of fer any of the fol low ing:

a. The pos ses sion of a bach e lor's de gree in an ac cred ited
pro gram in en gi neer ing with a grade–point av er age not
lower than 3.00 for the fi nal two years of the un der grad u -
ate pro gram, or with stand ing in the up per quar ter of the
grad u at ing class in the stu dent's ma jor.

b. The pos ses sion of a bach e lor's de gree in en gi neer ing or 
a re lated field where the ap pli cant has shown very high
ac a demic achieve ment, as cer ti fied by the de part ment.

c. Ev i dence of abil ity and res o lu tion to com plete a mas ter's 
pro gram, as at tested by the de part ment upon re view of
the ap pli cant's ac a demic re cord, test scores, ex pe ri -
ence, ref er ence state ments, pro fes sional qual i fi ca tions, 
pro posed stud ies, and other rel e vant in for ma tion.

Pro vi sional Sta tus. Ad mis sion to a mas ter's de gree pro gram
with pro vi sional sta tus may be granted by the de part ment, sub ject 
to the ap proval of the dean:

a. To an ap pli cant qual i fied for reg u lar ad mis sion ex cept
that col lat eral courses are deemed nec es sary, or

b. To an ap pli cant whose re cord is in com plete.
If col lat eral courses are re quired, the min i mum ac cept able

grades and the se mes ters by which those courses must be com -
pleted will be spec i fied on the ad mis sion form. The pro vi sional
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sta tus will be changed to reg u lar sta tus when the con di tions spec -
i fied on the ad mis sion form have been met, as cer ti fied by the de -
part ment and ap proved by the dean. 

Pro gram Fil ing

The stu dent's pro gram of study must be ap proved be fore the stu -
dent com pletes 6 cred its of grad u ate work in or der for the stu dent
to con tinue to en roll in the  mas ter's de gree pro gram.

For any in de pend ent study or se lected top ics course that is in -
cluded in the stu dent's ap proved pro gram of study, the sub ject
ma te rial and the in struc tor must be spec i fied.

Mod i fi ca tion of Pro gram 

With ref er ence to the stu dent's ap proved pro gram of study, none
of the fol low ing types of changes will be ap proved:
1. Adding or de let ing a course for which a grade has al ready

been as signed un der any of the three grad ing sys tems (nu -
mer i cal, Pass–No Grade, or Credit–No Credit).

2. Adding or de let ing a course for which grad ing was post poned 
by the use of the DF–De ferred marker.

3. Adding or de let ing a course which the stu dent dropped af ter
the mid dle of the se mes ter and for which “W” or “N” or “0.0"
was des ig nated.

4. Adding or de let ing a course dur ing the fi nal se mes ter of en -
roll ment in the mas ter's de gree pro gram.

Re quire ments for the Mas ter of Sci ence De gree

The stu dent must:
1. Com plete a min i mum of 30 cred its in 400–, 800–, and

900–level courses  un der ei ther Plan A (with the sis) or Plan B
(with out the sis).  Courses be low the 400 level may not be
counted to ward the re quire ments for the de gree.
a. Re quire ments for Plan A:  The stu dent must:

(1) Com plete a min i mum of 20 cred its in courses at
the 800–900 level.  

(2) Com plete at least 4, but not more than 8, cred its in
Mas ter's The sis Re search (course num ber 899 in
the de part ment of the stu dent's ma jor).

(3) Pro vide to the ma jor pro fes sor and to the de part -
ment a hard–bound copy of the the sis made from
the orig i nal un bound manu script sub mit ted to the
Of fice of The Grad u ate School.  Ar range ments for
de liv ery of the cop ies shall be made when the orig i -
nal manu script is sub mit ted to the Of fice of The
Grad u ate School. 

b. Re quire ments for Plan B:  The stu dent must:
(1) Com plete a min i mum of 18 cred its in courses at

the 800–900 level.  
2. Pass the fi nal cer ti fy ing ex am i na tion ad min is tered by the stu -

dent's de part ment.  It is the stu dent's re spon si bil ity to ob tain
de tailed in for ma tion about this ex am i na tion from the de part -
ment.

Ac a demic Stan dards 

1. Grades.  The stu dent must earn a grade of 2.0 or higher in
each course in the ap proved pro gram of study.  The stu dent
must re peat any course for which the grade earned was be -
low 2.0.

2. Cu mu la tive Grade–Point Av er age.  The stu dent must
main tain a cu mu la tive grade–point av er age of at least 3.00 in 
the courses in the ap proved pro gram of study. 

3. Probational Sta tus.  A stu dent is placed on probational sta -
tus if the stu dent's cu mu la tive grade–point av er age for the

courses in the ap proved pro gram of study is be low 3.00.  A
stu dent in probational sta tus is not  al lowed to carry more
than 7 cred its per se mes ter or to en roll in any course the pri -
mary fo cus of which is in de pend ent study.

4. Re ten tion In and Dis missal From the Pro gram.
a. Cu mu la tive Grade–Point Av er age.  Should a stu -

dent's cu mu la tive grade–point av er age fall be low 3.00
af ter hav ing com pleted 16 or more cred its in courses in
the ap proved pro gram of study, the stu dent may be en -
rolled in probational sta tus in the mas ter's de gree pro -
gram for one ad di tional se mes ter.  If at the end of the
ad di t ional se mes ter the stu dent 's cu mu la t ive
grade–point av er age is 3.00 or higher, the stu dent may
con tinue to en roll in the mas ter's de gree pro gram.  If at
the end of the ad di tional se mes ter the stu dent's cu mu la -
tive grade–point av er age is still be low 3.00, the stu dent
will be dis missed from the pro gram.

b. Ac a demic Prog ress and Pro fes sional Po ten tial.
Each stu dent's ac a demic prog ress and pro fes sional po -
ten tial are eval u ated by March 15 of each year.  A stu -
dent who in the judg ment of the fac ulty is mak ing
sat is fac tory ac a demic prog ress and has pro fes sional
po ten tial may con tinue to en roll in the mas ter's de gree
pro gram.  A stu dent who in the judg ment of the fac ulty is
not mak ing sat is fac tory ac a demic prog ress or lacks pro -
fes sional po ten tial will be dis missed from the pro gram.

Trans fer Credits

As a mem ber of the Mich i gan Co ali tion for En gi neering Ed u ca tion 
(MCEE), Mich i gan State Uni ver sity will ac cept up to one less than
half of the course cred its re quired for the Mas ter of Sci ence de -
gree pro gram in the Col lege of En gi neering in trans fer from other
MCEE mem ber in sti tu tions pro vided that (1) the stu dent earned a
grade of at least 3.0, or the equiv a lent, in the re lated courses; (2)
the cred its were not earned in re search or the sis courses; and (3)
the to tal num ber of cred its ac cepted in trans fer from MCEE mem -
ber in sti tu tions and from other in sti tu tions does not ex ceed one
less than half of the cred its re quired.

Doc tor of Phi los o phy 

In ad di tion to meet ing the re quire ments of the university as de -
scribed in the Grad u ate Ed u ca tion sec tion of this cat a log, stu -
dents must meet the re quire ments spec i fied be low. 

Ad mis sion 

Reg u lar Sta tus. Ad mis sion to a doc toral de gree pro gram with
reg u lar sta tus may be granted by the de part ment, sub ject to the
avail abil ity of re sources and to the ap proval of the dean, upon
con sid er ation of the like li hood that the ap pli cant will be able to
pur sue a doc toral pro gram suc cess fully with out tak ing col lat eral
courses. As ev i dence of el i gi bil ity for ad mis sion, the stu dent may
of fer any of the fol low ing: 

a. The pos ses sion of a mas ter's de gree in en gi neer ing or a 
re lated field.

b. The com ple tion of the equiv a lent of a mas ter's de gree
pro gram in the ma jor field.

c. Ev i dence of abil ity and res o lu tion to com plete a doc toral
pro gram, as at tested by the de part ment upon re view of
the ap pli cant's ac a demic re cord, test scores, ex pe ri -
ence, ref er ence state ments, pro fes sional qual i fi ca tions, 
pro posed stud ies, and other rel e vant in for ma tion.
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Ad mis sion to the doc toral pro gram with out a mas ter's de -
gree, or the equiv a lent thereof, will re quire spe cial con sid er -
ation by the de part ment and the dean.

Pro vi sional Sta tus. Ad mis sion to a doc toral de gree pro -
gram with pro vi sional sta tus may be granted by the de part -
ment, sub ject to the ap proval of the dean:
a. To an ap pli cant qual i fied for reg u lar ad mis sion ex cept

that col lat eral courses are deemed nec es sary, or
b. To an ap pli cant whose re cord is in com plete.

If col lat eral courses are re quired, the min i mum ac cept able
grades and the se mes ters by which those courses must be com -
pleted will be spec i fied on the ad mis sion form. The pro vi sional
sta tus will be changed to reg u lar sta tus when the con di tions spec -
i fied on the ad mis sion form have been met, as de ter mined by the
de part ment and ap proved by the dean. 

Guid ance Com mit tee 

The stu dent's guid ance com mit tee is ap pointed by the de part -
ment chair per son in con sul ta tion with the stu dent and the ap pro -
pri ate fac ulty mem bers, and with the ap proval of the dean.  At
least two mem bers of the guid ance com mit tee shall be from the
ma jor de part ment and at least one mem ber shall be from a de -
part ment out side of the ma jor de part ment.  The chair per son of the 
guid ance com mit tee will be ap pointed by the de part ment chair -
per son af ter con sul ta tion with the stu dent and the per son rec om -
mended to chair the com mit tee.

Guid ance Com mit tee Re port

The stu dent's pro gram of study shall be sub mit ted for ap proval to
the de part ment and to the Dean by no later than the end of the stu -
dent's sec ond se mes ter of en roll ment in the doc toral pro gram.
For any in de pend ent study or se lected top ics course that is in -
cluded in the stu dent's pro gram of study, the sub ject ma te rial and
the in struc tor must be spec i fied.

The stu dent's pro gram of study must be ap proved in or der for
the stu dent to con tinue to en roll in the doc toral de gree pro gram
be yond the sec ond se mes ter.   

Mod i fi ca tion of Pro gram 

With ref er ence to the stu dent's ap proved guid ance com mit tee re -
port, none of the fol low ing types of changes will be ap proved:
1. Adding or de let ing a course for which a grade has al ready

been as signed un der any of the three grad ing sys tems (nu -
mer i cal, Pass–No Grade, or Credit–No Credit).

2. Adding or de let ing a course for which grad ing was post poned 
by the use of the DF–De ferred marker.

3. Adding or de let ing a course which the stu dent dropped af ter
the mid dle of the se mes ter and for which “W” or “N” or “0.0"
was des ig nated.

4. Adding or de let ing a course dur ing the fi nal se mes ter of en -
roll ment in the doc toral de gree pro gram.

Re quire ments for the Doc tor of Phi los o phy De gree

The stu dent must:
1. Pass the qual i fy ing ex am i na tion ad min is tered by the stu -

dent's de part ment.  It is the stu dent's re spon si bil ity to ob tain
de tailed in for ma tion about this ex am i na tion from the de part -
ment.

2. Pass the doc toral com pre hen sive ex am i na tion at least six
months prior to the fi nal oral ex am i na tion in de fense of the
dis ser ta tion.  The ex am i na tion may be re taken no more than
twice.  It is the stu dent's re spon si bil ity to ob tain de tailed in for -
ma tion about this ex am i na tion from the de part ment.  

3. Pro vide to the ma jor pro fes sor and to the de part ment a
hard–bound copy of the dis ser ta tion made from the orig i nal
un bound manu script sub mit ted to the Of fice of the Grad u ate
School.  Ar range ments for de liv ery of the cop ies shall be
made when the orig i nal manu script is sub mit ted to the Of fice
of The Grad u ate School.

Ac a demic Stan dards

1. Grades.  The stu dent must earn a grade of 2.0 or higher in
each course in the ap proved guid ance com mit tee re port, in -
clud ing col lat eral courses and courses ac cepted in trans fer.
The stu dent must re peat any course for which the grade
earned was be low 2.0.

2. Cu mu la tive Grade–Point Av er age.  The stu dent must
main tain a cu mu la tive grade–point av er age of at least 3.00 in 
courses in the ap proved guid ance com mit tee re port, with the
ex cep tion of col lat eral courses and courses ac cepted in
trans fer.

3. De ferred Grades.  A stu dent may ac cu mu late no more than
3 de ferred grades (iden ti fied by the DF–De ferred marker) in
courses other than those courses the pri mary fo cus of which
is in de pend ent study.

4. Probational Sta tus.  A stu dent is placed on probational sta -
tus if ei ther or both of the fol low ing con di tions ap ply:
a. The stu dent's cu mu la tive grade–point av er age for the

courses in the ap proved guid ance com mit tee re port is
be low 3.00.

b. The stu dent has ac cu mu lated more than three de ferred
grades (iden ti fied by the DF–De ferred marker) in
courses other than those courses the pri mary fo cus of
which is in de pend ent study.

A stu dent in probational sta tus is not al lowed to carry more
than 7 cred its per se mes ter or to en roll in any course the pri -
mary fo cus of which is in de pend ent study.

5. Re ten tion In and Dis missal From the Pro gram.
a. Cu mu la tive Grade–point Av er age.  Should a stu -

dent's cu mu la tive grade–point av er age fall be low 3.00
af ter hav ing com pleted half of the courses in the ap -
proved guid ance com mit tee re port, the stu dent may be
en rolled in probational sta tus in the doc toral de gree pro -
gram for one ad di tional se mes ter.  If at the end of the ad -
di tional se mes ter the stu dent's cu mu la tive grade–point
av er age is 3.00 or higher, the stu dent may con tinue to
en roll in the doc toral de gree pro gram.  If at the end of the 
ad di t ional se mes ter the stu dent 's cu mu la t ive
grade–point av er age is still be low 3.00, the stu dent will
be dis missed from the pro gram.

b. De ferred Grades.  Should a stu dent ac cu mu late more
than 3 de ferred grades (iden ti fied by the DF–De ferred
marker) in courses other than those courses the pri mary 
fo cus of which is in de pend ent study, the stu dent may be
en rolled on probational sta tus in the doc toral de gree
pro gram for one ad di tional se mes ter.  If at the end of the
ad di tional se mes ter the stu dent has no more than 3 de -
ferred grades, the stu dent may con tinue to en roll in the
doc toral de gree pro gram.  If at the end of the ad di tional
se mes ter the stu dent still has more than 3 de ferred
grades, the stu dent will be dis missed from the pro gram.

c. Ac a demic Prog ress and Pro fes sional Po ten tial.
Each stu dent's ac a demic prog ress and pro fes sional po -
ten tial are eval u ated by March 15 of each year.  A stu -
dent who in the judg ment of the fac ulty is mak ing
sat is fac tory ac a demic prog ress and has pro fes sional
po ten tial may con tinue to en roll in the doc toral de gree
pro gram.  A stu dent who in the judg ment of the fac ulty is
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not mak ing sat is fac tory ac a demic prog ress or lacks pro -
fes sional po ten tial will be dis missed from the pro gram.

GRAD U ATE SPE CIAL IZA TION IN EN VI RON MEN TAL
TOX I COL OGY

The Col lege of En gi neering, the Col lege of Ag ri cul ture and Nat u -
ral Re sources, the Col lege of Nat u ral Sci ence, and the Col lege of
Vet er i nary Medicine ad min is ter the Graduate Specialization in
Environmental Toxicology. The Col lege of Ag ri cul ture and Nat u ral 
Re sources is the pri mary ad min is tra tive unit. For ad di tional in for -
ma tion, re fer to the Grad u ate Spe cial iza tion in En vi ron men tal
Tox i col ogy state ment in the Col lege of Ag ri cul ture and Nat u ral
Re sources sec tion of this cat a log.

DE PART MENT of
BIO MED I CAL EN GI NEER ING

The De part ment of Bio med i cal En gi neer ing’s mis sion is to ap ply
en gi neer ing prin ci ples and de sign con cepts to ad vance
healthcare prac tices, in clud ing med i cal di ag no sis, treat ment, and 
mon i tor ing. A par tic u lar fo cus of the re search in bio med i cal en gi -
neer ing is the cross-cut ting topic of translational re search, de -
fined as en gi neer ing re search that makes find ings from ba sic
sci ence use ful for prac ti cal ap pli ca tions that im prove hu man
health. The de part ment is a fo cal point for tech no log i cal in no va -
tions in healthcare tech nol ogy ap plied to med i cal needs as iden ti -
fied by phy si cians, nurses, and health scientists in hospital, clinic,
and home settings.

DE PART MENT of
BIOSYSTEMS and 
AG RI CUL TURAL
EN GI NEERING

Darrell W. Donahue, Chair per son

The De part ment of Biosystems and Ag ri cul tural En gi neer ing is
ad min is tered jointly by the Col lege of En gi neering and the Col -
lege of Ag ri cul ture and Nat u ral Re sources.

UN DER GRAD U ATE PRO GRAM

The de part ment of fers a Bach e lor of Sci ence de gree pro gram
with a ma jor in biosystems en gi neer ing through the Col lege of En -
gi neering. That pro gram is de scribed be low.

The de part ment also of fers a Bach e lor of Sci ence de gree pro -
gram with a ma jor in tech nol ogy sys tems management through
the Col lege of Ag ri cul ture and Nat u ral Re sources.  For in for ma -
tion about that pro gram, re fer to the state ment on the De part ment
of Biosystems and Ag ri cul tural En gi neer ing in the Col lege of Ag ri -
cul ture and Nat u ral Re sources sec tion of this cat a log.

Stu dents who are en rolled in the Bach e lor of Sci ence de gree
pro gram with a ma jor in biosystems en gi neer ing may elect a Mi -
nor in Plant, An i mal and Microbial Bio tech nol ogy.  For ad di tional

in for ma tion, re fer to the Mi nor in Plant, An i mal and Microbial Bio -
tech nol ogy state ment in the Col lege of Ag ri cul ture and Nat u ral
Re sources sec tion of this cat a log.

BIOSYSTEMS EN GI NEERING

Bach e lor of Sci ence

Biosystems en gi neers de sign so lu tions to tech ni cal prob lems
that in volve a crit i cal bi o log i cal com po nent. They ap ply quan ti ta -
tive skills to cre ate prod ucts, pro cesses, and sys tems that im -
prove hu man ex is tence. Work ing at the in ter face of en gi neer ing
and bi ol ogy, biosystems en gi neers are en gaged in the most im -
por tant chal lenges of our time.

There are a wide va ri ety of job func tions and ap pli ca tion ar eas
for our grad u ates, in clud ing eco sys tems pro tec tion, food safety,
bioenergy, biosecurity, and hu man health. Biosystems en gi neers 
may, for ex am ple, de sign ster il iza tion and pas teur iza tion pro -
cesses to elim i nate mi cro bial patho gens and max i mize the nu tri -
tional value of our food. Other grad u ates may de sign con structed
wetlands, which uti lize bi o log i cal sys tems to cap ture pol lut ants
and pro tect our pre cious fresh wa ter re sources. Biosystems en gi -
neers are sought af ter by a wide va ri ety of em ploy ers in clud ing
food man u fac tur ers, en vi ron men tal con sult ing firms, health in -
dus tries, and gov ern ment agen cies who need cre ative in di vid u -
als to in te grate prin ci ples of en gi neer ing and bi ol ogy
suc cess fully.

The Bach e lor of Sci ence De gree pro gram in Biosystems En gi -
neer ing is ac cred ited by the En gi neer ing Ac cred i ta tion Com mis -
sion of ABET, www.abet.org.

Re quire ments for the Bach e lor of Sci ence De gree
in  Biosystems En gi neering
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 128 cred its, in clud ing gen eral elec tive cred its,
are re quired for the Bach e lor of Sci ence de gree in Biosystems En gi neering.

The Uni ver sity's Tier II writ ing re quire ment for the Biosystems En gi neering ma jor is
met by com plet ing Biosystems En gi neering 487.  That course is ref er enced in item 3. a
be low.

Stu dents who are en rolled in the Col lege of En gi neering may com plete the al ter na -
tive track to In te gra tive Studies in Bi o log i cal and Phys i cal Sci ences that is de scribed in
item 1. un der the head ing Grad u a tion Re quire ments for All Ma jors in the Col lege
state ment.  Cer tain courses ref er enced in re quire ment 3. be low may be used to sat isfy
the al ter na tive track.

2. The re quire ments of the Col lege of En gi neering for the Bach e lor of Sci ence de gree.
The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be

counted to ward Col lege re quire ments as ap pro pri ate.
3. The fol low ing re quire ments for the ma jor:

CREDITS
a. All of the fol low ing courses:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46

BE 101 In tro duc tion to Biosystems En gi neer ing . . . . . . . . 1
BE 230 En gi neer ing Anal y sis of Bi o log i cal Sys tems . . . . . 3
BE 332 En gi neer ing Prop er ties of Bi o log i cal Ma te ri als . . . 3
BE 334 Biosystems En gi neer ing Lab o ra tory Prac tice . . . . 3
BE 350 Heat and Mass Trans fer in Biosystems . . . . . . . . 3
BE 351 Ther mo dy nam ics for Bi o log i cal Engineering. . . . . 3
BE 360 Mi cro bial Sys tems En gi neer ing. . . . . . . . . . . . . . . 3
BE 385 En gi neer ing De sign and Op ti mi za tion for

Bi o log i cal Sys tems . . . . . . . . . . . . . . . . . . . . . . 3
BE 485 Biosystems De sign Tech niques . . . . . . . . . . . . . . 3
BE 487 Biosystems De sign Pro ject (W). . . . . . . . . . . . . . . 3
BS 161 Cell and Mo lec u lar Bi ol ogy . . . . . . . . . . . . . . . . . . 3
BS 162 Organismal and Pop u la tion Biology . . . . . . . . . . . 3
CE 221 Stat ics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
CE 321 In tro duc tion to Fluid Me chan ics . . . . . . . . . . . . . . 4
CEM 143 Sur vey of Or ganic Chem is try . . . . . . . . . . . . . . . . 4
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . . . . 1

b. One of the fol low ing courses (2 cred its):
BS 171 Cell and Mo lec u lar Bi ol ogy Lab o ra tory . . . . . . . . . . 2
BS 172 Organismal and Pop u la tion Bi ol ogy Lab o ra tory . . . 2

c. One of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 or 4
MMG 301 In tro duc tory Mi cro bi ol ogy . . . . . . . . . . . . . . . . . . . 3
PLB 301 In tro duc tory Plant Phys i ol ogy . . . . . . . . . . . . . . . . 3
PSL 250 In tro duc tory Phys i ol ogy. . . . . . . . . . . . . . . . . . . . . 4
ZOL 341 Fun da men tal Ge net ics . . . . . . . . . . . . . . . . . . . . . 4
ZOL 355 Zo ol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

d. One of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 or 4
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BLD 450 Eukaryotic Patho gens . . . . . . . . . . . . . . . . . . . . . . 3
CSS 442 Ag ri cul tural Ecol ogy . . . . . . . . . . . . . . . . . . . . . . . 3
FOR 404 For est Ecol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
FSC 440 Food Mi cro bi ol ogy. . . . . . . . . . . . . . . . . . . . . . . . . 3
MMG 425 Mi cro bial Ecol ogy . . . . . . . . . . . . . . . . . . . . . . . . . 3
MMG 445 Mi cro bial Bio tech nol ogy (W) . . . . . . . . . . . . . . . . . 3
PLB 402 Bi ol ogy of Fungi . . . . . . . . . . . . . . . . . . . . . . . . . . 3
PLB 424 Al gal Bi ol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
PSL 425 Phys i o log i cal Bio phys ics . . . . . . . . . . . . . . . . . . . . 3

e. Four of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
BE 445 Biosensors for Med i cal Di ag nos tics . . . . . . . . . . . 3
BE 456 Elec tric Power and Con trol . . . . . . . . . . . . . . . . . . 3
BE 469 Sus tain able Bioenery Sys tems . . . . . . . . . . . . . . . 3
BE 477 Food En gi neer ing: Flu ids . . . . . . . . . . . . . . . . . . . 3
BE 478 Food En gi neer ing: Sol ids . . . . . . . . . . . . . . . . . . . 3
BE 481 Wa ter Re sources Sys tems Anal y sis and Modeling3
BE 482 Dif fuse-Source Pollution Engineering . . . . . . . . . . 3
CHE 468 Bio mass Con ver sion En gi neer ing . . . . . . . . . . . . . 3
ECE 445 Bio med i cal In stru men ta tion. . . . . . . . . . . . . . . . . . 3

Con cen tra tions in Biosystems En gi neer ing

The de part ment of fers con cen tra tions for stu dents who wish to fo -
cus on a spe cific ap pli ca tion area in the dis ci pline. The con cen tra -
tions are avail able to, but not re quired of, any stu dent en rolled in
the Bach e lor of Sci ence de gree pro gram in Biosystems En gi neer -
ing. Courses com pleted to sat isfy re quire ment 3. above may also
be used to sat isfy the re quire ments of a con cen tra tion. The con -
cen tra tion will be noted on the students transcript.
Bioenergy En gi neer ing
To earn a Bach e lor of Sci ence de gree in Biosystems En gi neer ing with a bioenergy
en gi neer ing con cen tra tion, stu dents must com plete de gree re quire ments 1., 2., and
3. above and the fol low ing:

CRED ITS
1. All of the fol low ing courses (9 cred its):

BE 469 Sus tain able Bioenergy Sys tems . . . . . . . . . . . . . . . . . . . 3
CHE 468 Bio mass Con ver sion En gi neer ing . . . . . . . . . . . . . . . . . . 3
CSS 467 Bioenergy Feedstock Pro duc tion . . . . . . . . . . . . . . . . . . 3

2. One of the fol low ing courses (3 or 4 cred its):
MMG 445 Mi cro bial Bio tech nol ogy (W) . . . . . . . . . . . . . . . . . . . . . . 3
PLB 402 Bi ol ogy of Fungi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
PLB 424 Al gal Bi ol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

3. One of the fol low ing courses (3 or 4 cred its):
CHE 481 Bio chem i cal En gi neer ing. . . . . . . . . . . . . . . . . . . . . . . . . 3
CHE 882 Ad vanced Bio chem i cal En gi neer ing . . . . . . . . . . . . . . . . 3
CHE 883 Multidisciplinary Bioprocessing Lab o ra tory . . . . . . . . . . . 3
GLG 471 Ap plied Geo phys ics . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MC 450 In ter na tional En vi ron men tal Law and Pol icy . . . . . . . . . . 3
ME 417 De sign of Al ter na tive En ergy Sys tems . . . . . . . . . . . . . . 3
ME 422 In tro duc tion to Com bus tion . . . . . . . . . . . . . . . . . . . . . . . 3
MMG 445 Mi cro bial Bio tech nol ogy (W) . . . . . . . . . . . . . . . . . . . . . . 3
PLB 402 Bi ol ogy of Fungi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
PLB 424 Al gal Bi ol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
Courses used to ful fill re quire ment 2. in this con cen tra tion may not be
used to ful fill this re quire ment.

Bio med i cal En gi neer ing
To earn a Bach e lor of Sci ence de gree in Biosystems En gi neer ing with a bio med i cal
en gi neer ing con cen tra tion, stu dents must com plete de gree re quire ments 1., 2., and
3. above and the following:

CRED ITS
1. The fol low ing course (3 cred its):

BE 445 Biosensors for Med i cal Di ag nos tics . . . . . . . . . . . . . . . . 3
2. One of the fol low ing courses (3 cred its):

ECE 445 Bio med i cal In stru men ta tion. . . . . . . . . . . . . . . . . . . . . . . 3
ME 494 Biofluid Me chan ics and Heat Trans fer . . . . . . . . . . . . . . 3

3. One of the fol low ing courses (3 cred its):
BLD 450 Eukaryotic Patho gens . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
PSL 425 Phys i o log i cal Bio phys ics . . . . . . . . . . . . . . . . . . . . . . . . . 3

4. Two of the fol low ing courses (5 or 6 cred its):
BLD 204 Mech a nisms of Dis ease . . . . . . . . . . . . . . . . . . . . . . . . . 3
BLD 430 Mo lec u lar Lab o ra tory Di ag nos tics . . . . . . . . . . . . . . . . . . 2
BLD 434 Clin i cal Im mu nol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
BLD 450 Eukaryotic Patho gens . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ECE 445 Bio med i cal In stru men ta tion. . . . . . . . . . . . . . . . . . . . . . . 3
ME 494 Biofluid Me chan ics and Heat Trans fer . . . . . . . . . . . . . . 3
MSE 425 Biomaterials and Biocompatability . . . . . . . . . . . . . . . . . 3
PLB 400 In tro duc tion to Bioinformatics . . . . . . . . . . . . . . . . . . . . . 3
PSL 425 Phys i o log i cal Bio phys ics . . . . . . . . . . . . . . . . . . . . . . . . . 3
Courses used to ful fill re quire ments 2. and 3. in this con cen tra tion may
not be used to ful fill this re quire ment.

Eco sys tems En gi neer ing
To earn a Bach e lor of Sci ence de gree in Biosystems En gi neer ing with a eco sys -
tems en gi neer ing con cen tra tion, stu dents must com plete de gree re quire ments 1.,
2., and 3. above and the fol low ing: 

CRED ITS
1. All of the fol low ing courses (9 cred its):

BE 481 Wa ter Re sources Sys tems Anal y sis and Modeling. . . . . 3
BE 482 Dif fuse-Source Pollution Engineering . . . . . . . . . . . . . . . 3
MMG 425 Mi cro bial Ecol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

2. Two of the fol low ing courses (5 or 6 cred its):
CE 422 Ap plied Hy drau lics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
CSS 210 Fun da men tals of Soil Sci ence. . . . . . . . . . . . . . . . . . . . . 3
CSS 330 Soil Chem is try . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
CSS 360 Soil Bi ol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
CSS 442 Ag ri cul tural Ecol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
CSS 455 Pol lut ants in the Soil En vi ron ment . . . . . . . . . . . . . . . . . 3
FOR 404 For est Ecol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
FW 417 Wet land Ecol ogy and Man age ment . . . . . . . . . . . . . . . . 3
FW 420 Stream Ecol ogy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
FW 443 Res to ra tion Ecol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Food En gi neer ing
To earn a Bach e lor of Sci ence de gree in Biosystems En gi neer ing with a food en gi -
neer ing con cen tra tion, stu dents must com plete de gree re quire ments 1., 2., and 3.
above and the following:

CRED ITS
1. All of the fol low ing courses (9 cred its):

BE 477 Food En gi neer ing: Flu ids . . . . . . . . . . . . . . . . . . . . . . . . 3
BE 478 Food En gi neer ing: Sol ids . . . . . . . . . . . . . . . . . . . . . . . . 3
FSC 440 Food Mi cro bi ol ogy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

2. Two of the fol low ing courses, one of which must be at the 400-level
(6 or 7 cred its):
BMB 200 In tro duc tion to Bio chem is try . . . . . . . . . . . . . . . . . . . . . . 4
FSC 211 Prin ci ples of Food Sci ence . . . . . . . . . . . . . . . . . . . . . . . 3
FSC 401 Food Chem is try. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
FSC 430 Food Pro cess ing: Fruits and Veg e ta bles . . . . . . . . . . . . 3
FSC 431 Food Pro cess ing: Ce re als. . . . . . . . . . . . . . . . . . . . . . . . 3
FSC 432 Food Pro cess ing: Dairy Foods . . . . . . . . . . . . . . . . . . . . 3
FSC 433 Food Pro cess ing: Mus cle Foods. . . . . . . . . . . . . . . . . . . 3

LINKED BACH E LOR’S-MAS TER’S DE GREE IN
BIOSYSTEMS EN GI NEER ING

Bach e lor of Sci ence De gree in Biosystems En gi neer ing
Mas ter of Sci ence De gree in Biosystems En gi neer ing

The de part ment wel comes ap pli ca tions from  Mich i gan State Uni -
ver sity Biosystems En gi neer ing un der grad u ate stu dents in their
ju nior and se nior year.  Ad mis sion ap pli ca tions must be made
dur ing the prior spring se mes ter for an an tic i pated spring grad u a -
tion or the prior fall se mes ter for an an tic i pated fall grad u a tion to
al low ad mis sion be fore the fi nal se mes ter as a Biosystems En gi -
neer ing un der grad u ate.  Ad mis sion to the pro gram re quires a
min i mum un der grad u ate grade-point av er age of 3.5 and an ap -
proved pro gram of study for the Mas ter of Sci ence de gree in
Biosystems En gi neer ing at the time of ad mis sion. Ad mis sion to
the Linked Bach e lor’s-Mas ter’s program al lows the ap pli ca tion of
up to 9 cred its to ward the mas ter’s pro gram for qual i fy ing
400-level and above course work taken at the un der grad u ate
level at Mich i gan State Uni ver sity or an other postsecondary ac -
cred ited in sti tu tion of com pa ra ble ac a demic quality. The num ber
of ap proved cred its, not to ex ceed 9, are ap plied to ward the credit
re quire ment of the mas ter’s de gree. Cred its ap plied to the Linked
Bach e lor’s-Mas ter’s program are not el i gi ble to be ap plied to any
other grad u ate de gree pro gram.
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GRAD U ATE STUDY

The de part ment of fers Mas ter of Sci ence and Doc tor of Phi los o -
phy pro grams in biosystems en gi neer ing through the Col lege of
Ag ri cul ture and Nat u ral Re sources.  For in for ma tion about those
pro grams, re fer to the state ment on the De part ment of
Biosystems and Ag ri cul tural En gi neer ing in the Col lege of Ag ri -
cul ture and Nat u ral Re sources sec tion of this cat a log.

Stu dents who are en rolled in Mas ter of Sci ence de gree pro -
grams in the De part ment of Biosystems and Ag ri cul tural En gi -
neer ing may elect a Specialization in Food Safety.  For ad di tional
in for ma tion, re fer to the state ment on the spe cial iza tion in the Col -
lege of Vet er i nary Med i cine sec tion of this cat a log. 

DE PART MENT of
CHEM I CAL EN GI NEERING
and MA TE RIALS SCIENCE

Don ald Morelli, Act ing Chair per son 

The un der grad u ate and grad u ate pro grams of the De part ment of
Chem i cal En gi neer ing and Ma te ri als Sci ence have been train ing
top-qual ity grad u ates for over 75 years. Grad u ates from the De -
part ment of Chem i cal En gi neer ing and Ma te ri als Science are
highly sought af ter for work on im por tant so ci etal prob lems. The
fac ulty is ded i cated to strong class room in struc tion and
world-class re search fo cused in the ar eas of en ergy and
sustainability, ad vanced ma te ri als and nanotechnology, and
biotechnology and medicine.

UN DER GRAD U ATE PRO GRAMS

The De part ment of Chem i cal En gi neer ing and Ma te ri als Sci ence
of fers two Bach e lor of Sci ence de gree pro grams, one in chem i cal
en gi neer ing and one in ma te ri als sci ence and en gi neer ing. Stu -
dents learn to con vert low-value raw ma te ri als into high-value
prod ucts. Stu dents learn how to an a lyze and un der stand dif fer ent
pro cesses and how, at the mac ro scopic and mo lec u lar lev els
these pro cesses  re sult in dif fer ent prop er ties in the fi nal prod uct.
Em pha sis is placed on de vel op ing stu dents who un der stand the
tech ni cal as pects of pro duc tion, the en vi ron men tal, eco nomic,
and so ci etal im pact of en gi neer ing, and who pos sess a de sire for
life long learn ing and growth. Op tional con cen tra tions are avail -
able for stu dents to fo cus their pro grams of study on ar eas of par -
tic u lar in ter est.

Grad u ates are trained to suc ceed in multidisciplinary teams
that in ter face be tween dis ci plines. They work across a broad
spec trum of fields in clud ing in dus trial chem i cals, au to mo tive,
plas tics, pe tro leum pro cess ing, pharmaceuticals, tex tiles, food,
elec tron ics, sen sors, con sumer goods, bio med i cal tech nol ogy,
and spe cialty ma te ri als of con struc tion. Within these fields, our
grad u ates are in volved in re search and de vel op ment of prod ucts
and pro cesses, in the de sign and op er a tion of man u fac tur ing fa -
cil i ties, and in man age ment and prod uct qual ity con trol.

CHEM I CAL EN GI NEER ING

Chem i cal en gi neers con vert raw ma te ri als to fin ished prod ucts
via path ways in volv ing chem i cal and phys i cal changes. The prin -
ci ples of mass, en ergy, and mo men tum con ser va tion, chem i cal
re ac tions, ther mo dy nam ics, and eco nom ics are ap plied to de -
velop new prod ucts and to de sign and op er ate man u fac tur ing fa -

cil i ties to pro duce prod ucts that ben e fit so ci ety. Chem i cal
en gi neer ing prin ci ples are, in turn, based on the sci ences of
chem is try, bi ol ogy, math e mat ics, and phys ics, which form the un -
der ly ing foun da tion of the dis ci pline.

Stu dents in this de gree pro gram will study the ap pli ca tion of
chem i cal en gi neer ing prin ci ples to bio chem i cal and bio med i cal
sys tems, nanoscale de vices, poly mer pro cess ing, and novel en -
ergy sys tems. Prin ci ples of sustainability, en vi ron men -
tally-friendly “green” pro cess ing, en tre pre neur ship, and other
emerg ing top ics are also ad dressed in courses and con cen tra -
tions.

The Bach e lor of Sci ence De gree pro gram in Chem i cal En gi -
neer ing is ac cred ited by the En gi neer ing Ac cred i ta tion Com mis -
sion of ABET, www.abet.org.

Re quire ments for the Bach e lor of Sci ence De gree
in Chem i cal En gi neer ing
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 128 cred its, in clud ing gen eral elec tive cred its,
are re quired for the Bach e lor of Sci ence de gree in Chem i cal En gi neer ing.

The Uni ver sity's Tier II writ ing re quire ment for the Chem i cal En gi neer ing ma jor is
met by com plet ing Chem i cal En gi neer ing 316 and 433.  Those courses are ref er enced 
in item 3. a. be low.

Stu dents who are en rolled in the Col lege of En gi neer ing may com plete the al ter na -
tive track to In te gra tive Stud ies in Bi o log i cal and Phys i cal Sci ences that is de scribed in
item 1. un der the head ing Grad u a tion Re quire ments for All Ma jors in the Col lege
state ment.  Cer tain courses ref er enced in re quire ment 3. be low may be used to sat isfy
the al ter na tive track.

2. The re quire ments of the Col lege of En gi neer ing for the Bach e lor of Sci ence de gree.
The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be

counted to ward Col lege re quire ments as ap pro pri ate.
3. The fol low ing re quire ments for the ma jor:

CRED ITS
a. All of the fol low ing courses:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58

BS 161 Cell and Mo lec u lar Biology . . . . . . . . . . . . . . . . . . 3
CEM 151 Gen eral and De scrip tive Chem is try. . . . . . . . . . . . 4
CEM 152 Prin ci ples of Chem is try . . . . . . . . . . . . . . . . . . . . . 3
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . . . . 1
CEM 162 Chem is try Lab o ra tory II . . . . . . . . . . . . . . . . . . . . . 1
CEM 351 Or ganic Chem is try I . . . . . . . . . . . . . . . . . . . . . . . 3
CEM 352 Or ganic Chem is try II . . . . . . . . . . . . . . . . . . . . . . . 3
CEM 355 Or ganic Lab o ra tory I . . . . . . . . . . . . . . . . . . . . . . . 2
CHE 201 Ma te rial and En ergy Bal ances . . . . . . . . . . . . . . . 3
CHE 210 Mod el ing and Anal y sis of Trans port Phenomena . 3
CHE 301 Chem i cal En gi neer ing as a Pro fes sion . . . . . . . . . 1
CHE 311 Fluid Flow and Heat Trans fer . . . . . . . . . . . . . . . . 3
CHE 312 Mass Trans fer and Sep a ra tions . . . . . . . . . . . . . . 4
CHE 316 Lab o ra tory Prac tice and Sta tis ti cal Anal y sis . . . . . 4
CHE 321 Ther mo dy nam ics for Chem i cal En gi neer ing . . . . . 4
CHE 431 Chem i cal Re ac tion En gi neer ing . . . . . . . . . . . . . . 4
CHE 432 Pro cess Anal y sis and Con trol . . . . . . . . . . . . . . . . 3
CHE 433 Pro cess De sign and Op ti mi za tion I . . . . . . . . . . . . 4
CHE 434 Pro cess De sign and Op ti mi za tion II . . . . . . . . . . . 2
CHE 473 Chem i cal En gi neer ing Prin ci ples in Poly mers

and Ma te rial Sys tems . . . . . . . . . . . . . . . . . . . . 3
b. One of the fol low ing: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 or 6

(1) BMB 401 Comprehensive Bio chem is try . . . . . . . . . . . . . 4
(2) BMB 461 Ad vanced Bio chem is try I. . . . . . . . . . . . . . . . . 3

BMB 462 Ad vanced Bio chem is try II . . . . . . . . . . . . . . . . 3
c. One of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

CHE 472 Com pos ite Ma te ri als Pro cess ing. . . . . . . . . . . . . . 3
CHE 481 Bio chem i cal En gi neer ing. . . . . . . . . . . . . . . . . . . . 3

d. One of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
CEM 483 Quan tum Chem is try . . . . . . . . . . . . . . . . . . . . . . . 3
CEM 484 Mo lec u lar Ther mo dy nam ics . . . . . . . . . . . . . . . . . 3

e. Tech ni cal Elec tives.
Stu dents must com plete at least 6 cred its of tech ni cally ori ented
sub ject-re lated courses ap proved by the stu dent’s ad vi sor. Ac -
cept able sub jects in clude, but are not lim ited to, com pos ites pro -
cess ing or bio chem i cal en gi neer ing (in ad di tion to that re quired in
3. c. above), elec tronic ma te ri als, en vi ron ment, ad vanced math e -
mat ics, trans port phe nom ena, ad vanced chem is try, foods, le gal
and reg u la tory is sues, ad vanced ma te ri als, ad vanced bi ol ogy,
sta tis tics, bio med i cal en gi neer ing, bioenergy, and poly mers.
NOTE:  Elec tive courses in item 3. e. must in clude at least 3

cred its of en gi neer ing top ics, which in cludes courses
taught in the Col lege of En gi neer ing as well as courses
taught in ad vanced math e mat ics, ad vanced chem is try,
ad vanced bi ol ogy, ad vanced sta tis tics, and ad vanced
phys ics. If Bio chem is try and Mo lec u lar Bi ol ogy 462 is
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taken to ful fill re quire ment 3.b. it will count as tech ni cal
elec tive credit in item 3.e.

Con cen tra tions in Chem i cal En gi neer ing

In re sponse to in creas ing in ter est in the ap pli ca tion of chem i cal
en gi neer ing prin ci ples to re lated fields, the De part ment of Chem i -
cal En gi neer ing and Ma te ri als Sci ence of fers concentrations in
bio chem i cal en gi neer ing, bioenergy, bio med i cal en gi neer ing, en -
vi ron men tal en gi neer ing, food sci ence, and poly mer sci ence and
en gi neer ing to stu dents wish ing an area of concentration in the
de gree. Concentrations are avail able to, but not re quired of, any
stu dent en rolled in the Bach e lor of Sci ence de gree pro gram  in
chem i cal en gi neer ing. The con cen tra tion will be noted on the stu -
dent's tran script.
NOTE: Com plet ing the Bach e lor of Sci ence de gree in chem i cal

en gi neer ing with a concentration may re quire more than
128 cred its.

Bio chem i cal Engineering
To earn a Bach e lor of Sci ence de gree in Chem i cal En gi neering with a bio chem i cal
en gi neer ing concentration, stu dents must com plete re quire ments 1., 2., 3. a., and
3.d. above and the fol low ing:
Both of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
CHE 481 Bio chem i cal En gi neer ing . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MMG 301 In tro duc tory Mi cro bi ol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
One of the fol low ing: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 or 6
(1) BMB 401 Comprehensive Bio chem is try . . . . . . . . . . . . . . . . . . . . . 4
(2) BMB 461 Ad vanced Bio chem is try I. . . . . . . . . . . . . . . . . . . . . . . . . 3

BMB 462 Ad vanced Bio chem is try II . . . . . . . . . . . . . . . . . . . . . . . . 3
Two or three of the fol low ing courses. Stu dents who chose BMB 401 above must
complete three courses. Stu dents who chose BMB 461 and 462 above must complete
two courses:
BMB 829 Meth ods of Macromolecular Anal y sis and Syn the sis . . . . . . 2
CHE 882 Ad vanced Bio chem i cal En gi neer ing . . . . . . . . . . . . . . . . . . . 3
CHE 883 Multidisciplinary Bioprocessing Lab o ra tory. . . . . . . . . . . . . . 3
MMG 409 Eukaryotic Cell Bi ol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MMG 421 Prokaryotic Cell Phys i ol ogy . . . . . . . . . . . . . . . . . . . . . . . . . 3
MMG 431 Mi cro bial Ge net ics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MMG 445 Microbial Bio tech nol ogy (W) . . . . . . . . . . . . . . . . . . . . . . . . . 3
Bioenergy
To earn a Bach e lor of Sci ence de gree in Chem i cal En gi neer ing with a bioenergy
con cen tra tion, stu dents must com plete re quire ments 1., 2., 3.a., 3.b., and 3.d.
above and the fol low ing:
All of the fol low ing courses:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
BE 469 Sus tain able Bioenergy Sys tems . . . . . . . . . . . . . . . . . . . . . . 3
CHE 468 Bio mass Con ver sion En gi neer ing. . . . . . . . . . . . . . . . . . . . . 3
CHE 481 Bio chem i cal En gi neer ing . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
CSS 467 Bioenergy Feedstock Pro duc tion . . . . . . . . . . . . . . . . . . . . . 3
One of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 or 4
AEC 829 Eco nom ics of En vi ron men tal Re sources . . . . . . . . . . . . . . . 3
CHE 882 Ad vanced Bio chem i cal En gi neer ing . . . . . . . . . . . . . . . . . . . 3
CHE 883 Multidisciplinary Bioprocessing Lab o ra tory. . . . . . . . . . . . . . 3
GLG 471 Ap plied Geo phys ics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MC 450 In ter na tional En vi ron men tal Law and Pol icy. . . . . . . . . . . . . 3
MMG 445 Mi cro bial Bio tech nol ogy (W) . . . . . . . . . . . . . . . . . . . . . . . . . 3
Bio med i cal En gi neer ing
To earn a Bach e lor of Sci ence de gree in Chem i cal En gi neer ing with a bio med i cal en gi -
neer ing con cen tra tion, stu dents must com plete re quire ments 1., 2., 3.a., 3.b., and 3.d.
above and the fol low ing:
All of the fol low ing courses:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
CHE 481 Bio chem i cal En gi neer ing . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MMG 409 Eukaryotic Cell Bi ol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
PSL 431 Hu man Phys i ol ogy I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Two of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 or 7
BMB 471 Ad vanced Bio chem is try Lab o ra tory . . . . . . . . . . . . . . . . . . . 3
CHE 883 Multidisciplinary Bioprocessing Lab o ra tory. . . . . . . . . . . . . . 3
ME 494 Biofluid Me chan ics and Heat Trans fer . . . . . . . . . . . . . . . . . 3
ZOL 341 Fun da men tal Ge net ics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
Environmental
To earn a Bach e lor of Sci ence de gree in Chem i cal En gi neering with an en vi ron men -
tal concentration, the stu dent must com plete re quire ments 1., 2., and 3. a., 3.b., and
3.d. above and the fol low ing:
Both of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
CHE 481 Bio chem i cal En gi neer ing . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ENE 280 Prin ci ples of En vi ron men tal En gi neer ing and Sci ence . . . . . 3
Three of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
CE 485 Land fill De sign . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
CSUS 200 In tro duc tion to Sustainability. . . . . . . . . . . . . . . . . . . . . . . . . 3
CSUS 465 En vi ron men tal Law and Pol icy . . . . . . . . . . . . . . . . . . . . . . . 3
EEP 255 Eco log i cal Eco nom ics. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
EEP 320 En vi ron men tal Eco nom ics . . . . . . . . . . . . . . . . . . . . . . . . . . 3
EEP 405 Cor po rate En vi ron men tal Man age ment . . . . . . . . . . . . . . . . 3
ENE 481 En vi ron men tal Chem is try: Equi lib rium Con cepts . . . . . . . . . 3
ENE 483 Wa ter and Wastewater En gi neer ing. . . . . . . . . . . . . . . . . . . 3
ENE 489 Air Pol lu tion: Sci ence and En gi neer ing. . . . . . . . . . . . . . . . . 3
ZOL 446 En vi ron men tal Is sues and Pub lic Pol icy . . . . . . . . . . . . . . . . 3

Food Sci ence
To earn a Bach e lor of Sci ence de gree in Chem i cal En gi neering with a food sci ence
concentration, stu dents must com plete re quire ments 1., 2., 3. a., 3. b., 3.c., and 3.d.
above and all of the fol low ing:
All of the fol low ing courses:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
FSC 401 Food Chem is try . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
FSC 440 Food Mi cro bi ol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MMG 301 In tro duc tory Mi cro bi ol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
One of the fol low ing courses. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 or 4
BE 477 Food En gi neer ing: Flu ids . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
BE 478 Food En gi neer ing: Sol ids . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
FSC 325 Food Pro cess ing: Unit Op er a tions . . . . . . . . . . . . . . . . . . . . 3
FSC 455 Food and Nu tri tion Laboratory . . . . . . . . . . . . . . . . . . . . . . . 3
FSC 470 In te grated Ap proaches to Food Prod uct De vel op ment. . . . . 3
Poly mer Sci ence and Engineering
To earn a Bach e lor of Sci ence de gree in Chem i cal En gi neering with a poly mer sci -
ence and en gi neer ing concentration, stu dents must com plete re quire ments 1., 2., 3. 
a., 3. b., and 3.d. above and all of the fol low ing:
All of the fol low ing courses:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
CE 221 Stat ics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
CHE 472 Com pos ite Ma te ri als Pro cess ing . . . . . . . . . . . . . . . . . . . . . 3
ME 222 Me chan ics of De form able Sol ids . . . . . . . . . . . . . . . . . . . . . 3
Two of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 or 7
CHE 871 Ma te rial Sur faces and In ter faces . . . . . . . . . . . . . . . . . . . . . 3
CHE 872 Poly mers and Com pos ites: Man u fac turing, Struc ture

and Per for mance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MSE 370 Syn the sis and Pro cess ing of Ma te ri als. . . . . . . . . . . . . . . . . 3
MSE 426 In tro duc tion to Com pos ite Ma te rials . . . . . . . . . . . . . . . . . . . 3
PKG 323 Pack aging with Plas tics . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

MA TE RIALS SCI ENCE and EN GI NEERING

Ma te ri als Sci ence and En gi neer ing ma jors learn to se lect and
cre ate ma te ri als used to re al ize en gi neer ing de signs in fields
such as bio en gi neer ing, mi cro elec tron ics and aero space. They
also learn how to ma nip u late the el e ments of mat ter into the
atomic ar range ments that in sure ef fi cient and cost-ef fec tive ma -
te ri als per for mance, de manded by to day’s ad vanced ap pli ca -
tions.

Through the core course work, stu dents gain the sci en tific and
en gi neer ing foun da tion needed to de sign me tal lic, ce ramic, poly -
meric, and com pos ite ma te ri als and, in turn, com po nents man u -
fac tured from these ma te ri als. Stu dents may en hance the
knowl edge they gain in met als, ce ram ics, and poly mers by com -
plet ing a con cen tra tion in bio med i cal ma te ri als, man u fac tur ing,
poly mers, or met al lurgy. Stu dents may also choose to en roll in
elec tives of com ple men tary fields such as busi ness, elec tronic
ma te ri als or sta tis tics. Hon ors stu dents are en cour aged to re -
quest an hon ors op tion with the in struc tors of MSE courses listed
in item 3. a. be low.

The Bach e lor of Sci ence De gree pro gram in Ma te ri als Sci ence
and En gi neer ing is ac cred ited by the En gi neer ing Ac cred i ta tion
Com mis sion of ABET, www.abet.org.

Re quire ments for the Bach e lor of Sci ence De gree
in Ma te rials Sci ence and En gi neering
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 128 cred its, in clud ing gen eral elec tive cred its,
are re quired for the Bach e lor of Sci ence de gree in Ma te rials Sci ence and En gi neering.

The Uni ver sity's Tier II writ ing re quire ment for the Ma te rials Sci ence and En gi -
neering ma jor is met by com plet ing Ma te rials Sci ence and En gi neering 466.  That
course is ref er enced in item 3. a. be low.

Stu dents who are en rolled in the Col lege of En gi neering may com plete the al ter na -
tive track to In te gra tive Studies in Bi o log i cal and Phys i cal Sci ences that is de scribed in
item 1. un der the head ing Grad u a tion Re quire ments for All Ma jors in the Col lege
state ment.  Cer tain courses ref er enced in re quire ment 3. be low may be used to sat isfy
the al ter na tive track.

2. The re quire ments of the Col lege of En gi neering for the Bach e lor of Sci ence de gree.
The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be

counted to ward Col lege re quire ments as ap pro pri ate.
3. The fol low ing re quire ments for the ma jor:

CREDITS
a. All of the fol low ing courses:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41

CE 221 Stat ics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
CEM 152 Prin ci ples of Chem is try . . . . . . . . . . . . . . . . . . . . 3
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . . . . 1
ECE 345 Elec tronic In stru men ta tion and Sys tems. . . . . . . . 3
ME 222 Me chan ics of De form able Sol ids. . . . . . . . . . . . . . 3
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MSE 250 Ma te ri als Sci ence and En gi neer ing. . . . . . . . . . . . 3
MSE 260 Elec tronic, Mag netic, Ther mal and Op ti cal

Prop er ties of Ma te ri als. . . . . . . . . . . . . . . . . . . . 3
MSE 310 Phase Equi lib ria in Ma te ri als. . . . . . . . . . . . . . . . . 3
MSE 320 Me chan i cal Prop er ties of Ma te ri als . . . . . . . . . . . . 3
MSE 331 Ma te ri als Char ac ter iza tion Meth ods I . . . . . . . . . . 2
MSE 360 Fun da men tals of Microstructural De sign. . . . . . . . 3
MSE 370 Syn the sis and Pro cess ing of Ma te ri als . . . . . . . . . 3
MSE 381 Ma te ri als Char ac ter iza tion Meth ods II. . . . . . . . . . 2
MSE 466 De sign and Fail ure Anal y sis (W). . . . . . . . . . . . . . 3
STT 351 Prob a bil ity and Sta tis tics for En gi neer ing . . . . . . . 3
Elec tri cal and Com puter En gi neer ing 302 and 303 may be sub sti -
tuted for Elec tri cal and Com puter En gi neer ing 345.

b. Four of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
ME 477 Man u fac tur ing Pro cesses . . . . . . . . . . . . . . . . . . . 3
MSE 474 Ce ramic and Re frac tory Ma te ri als. . . . . . . . . . . . . 3
MSE 460 Elec tronic Struc ture and Bond ing in Ma te ri als

and De vices. . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MSE 465 De sign and Ap pli ca tion of En gi neer ing

Ma te ri als . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MSE 476 Phys i cal Met al lurgy of Fer rous and

Alluminum Al loys . . . . . . . . . . . . . . . . . . . . . . . . 3
c. Com plete at least 6 cred its from 400-level courses within the

Col lege of En gi neer ing.
d. Com plete at least 3 cred its in courses se lected from a list of ap -

proved tech ni cal elec tives avail able from the De part ment of
Chem i cal En gi neer ing and Ma te ri als Sci ence.

Concentrations in Ma te ri als Sci ence and En gi neer ing

Stu dents may elect to com plete a more fo cused set of courses to
en hance their abil ity to func tion at the in ter face with an other sci -
en tific, en gi neer ing, or busi ness dis ci pline. Concentrations are
avail able to, but not re quired of, any stu dent en rolled in the Bach -
e lor of Sci ence de gree in Ma te ri als Sci ence and En gi neer ing.
Com plet ing the Bach e lor of Sci ence de gree in Ma te ri als Sci ence
and En gi neer ing with a concentration may re quire more than 128
cred its. The con cen tra tion will be noted on the stu dent's tran -
script.
Bio med i cal Ma te ri als En gi neer ing
To gain in ter dis ci plin ary skills in hu man bi ol ogy and earn a Bach e lor of Sci ence de -
gree in Ma te ri als Sci ence and En gi neer ing with a bio med i cal ma te ri als en gi neer ing
concentration, stu dents must com plete re quire ment 3. a. above and the fol low ing
(28 cred its):
1. All of the fol low ing courses (16 cred its):

ANTR 350 Hu man Gross Anat omy for Pre-Health Professionals. . . 3
CEM 351 Or ganic Chem is try I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ME 495 Tis sue Me chan ics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MSE 425 Biomaterials and Biocompatibility . . . . . . . . . . . . . . . . . . 3
ZOL 341 Fun da men tal Ge net ics . . . . . . . . . . . . . . . . . . . . . . . . . . 4

 2. Two of the fol low ing courses (3 cred its):
ME 477 Man u fac tur ing Pro cesses . . . . . . . . . . . . . . . . . . . . . . . . 3
MSE 474 Ce ram ics and Re frac tory Ma te ri als . . . . . . . . . . . . . . . . . 3
MSE 460 Elec tronic Struc ture and Bond ing in Ma te ri als

and De vices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MSE 465 De sign and Ap pli ca tion of En gi neer ing Ma te ri als . . . . . . 3
MSE 476 Phys i cal Met al lurgy of Fer rous and Alu mi num Al loys . . . 3

3. At least 6 cred its from a list of ap proved tech ni cal elec tives . . . . . . . . . 6

Man u fac tur ing Engineering
To gain in ter dis ci plin ary skills with busi ness and de sign en gi neers for man u fac tur ing 
pro jects and earn a Bach e lor of Sci ence de gree in Ma te ri als Sci ence and En gi neer -
ing with a man u fac tur ing en gi neer ing concentration, stu dents must com plete re -
quire ment 3. a. above and the fol low ing (21 cred its):
1. All of the fol low ing courses (12 cred its):

ECE 415 Com puter Aided Man u fac tur ing . . . . . . . . . . . . . . . . . . . 3
ME 477 Man u fac tur ing Pro cesses . . . . . . . . . . . . . . . . . . . . . . . . 3
ME 478 Prod uct De vel op ment . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MSE 465 De sign and Ap pli ca tion of En gi neer ing Ma te ri als . . . . . . 3

2. Three of the fol low ing courses (9 cred its):
GBL 323 In tro duc tion to Busi ness Law . . . . . . . . . . . . . . . . . . . . . 3
MSE 426 In tro duc tion to Com pos ite Ma te ri als . . . . . . . . . . . . . . . . 3
MSE 474 Ce ramic and Re frac tory Ma te ri als. . . . . . . . . . . . . . . . . . 3
MSE 476 Phys i cal Met al lurgy of Fer rous and Alu mi num Al loys . . . 3

Com ple tion of this concentration ful fills re quire ment 2. of the ad mis sion re quire -
ments for the Mas ter of Sci ence de gree in Man u fac tur ing and En gi neer ing Man age -
ment of fered by The Eli Broad Col lege of Busi ness.

Met al lur gi cal Engineering
To en hance the stu dent’s abil ity to char ac ter ize, pro cess, and de sign with met als in
as so ci a tion with me chan i cal en gi neers and earn a Bach e lor of Sci ence de gree in
Ma te ri als Sci ence and En gi neer ing with a met al lur gi cal en gi neer ing concentration,
stu dents must com plete re quire ment 3. a. above and the fol low ing (21 cred its):
1. All of the fol low ing courses (18 cred its):

ME 423 In ter me di ate Me chan ics of De form able Sol ids . . . . . . . . 3
ME 475 Com puter Aided De sign of Struc tures. . . . . . . . . . . . . . . 3

ME 477 Man u fac tur ing Pro cesses . . . . . . . . . . . . . . . . . . . . . . . . 3
MSE 481 Spec tro scopic and Dif frac tion Anal y sis of Ma te ri als . . . . 3
MSE 465 De sign and Ap pli ca tion of En gi neer ing Ma te ri als . . . . . . 3
MSE 476 Phys i cal Met al lurgy of Fer rous and Alu mi num Al loys . . . 3

2. One of the fol low ing courses (3 cred its):
ME 425 Ex per i men tal Me chan ics . . . . . . . . . . . . . . . . . . . . . . . . . 3
MSE 426 In tro duc tion to Com pos ite Ma te ri als . . . . . . . . . . . . . . . . 3

Poly meric Engineering
To gain in ter dis ci plin ary skills to fa cil i tate in ter ac tions with chem i cal en gi neers and
earn a Bach e lor of Sci ence de gree in Ma te ri als Sci ence and En gi neer ing with a
poly meric en gi neer ing concentration, stu dents must com plete re quire ment 3. a.
above and the fol low ing (21 cred its):
1. All of the fol low ing courses (18 cred its):

CEM 351 Or ganic Chem is try I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
CHE 311 Fluid Flow and Heat Trans fer . . . . . . . . . . . . . . . . . . . . . 3
CHE 472 Com pos ite Ma te ri als Pro cess ing. . . . . . . . . . . . . . . . . . . 3
CHE 473 Chem i cal En gi neer ing Prin ci ples in Poly mers and

Ma te ri als Sys tems . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MSE 426 In tro duc tion to Com pos ite Ma te ri als . . . . . . . . . . . . . . . . 3
MSE 460 Elec tronic Struc ture and Bond ing in Ma te ri als

and De vices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
2. Com plete at least 3 cred its in courses se lected from a list of ap proved tech ni cal 

elec tives avail able from the De part ment of Chem i cal En gi neer ing and Ma te ri als
Sci ence.

MI NOR IN MA TE RI ALS SCI ENCE AND EN GI NEER ING

The Mi nor in Ma te ri als Sci ence and En gi neer ing, which is ad min -
is tered by the De part ment of Chem i cal En gi neer ing and Ma te ri als 
Sci ence, pro vides stu dents with a ba sic foun da tion in ma te ri als
sci ence that is ap pli ca ble to many dis ci plines. The mi nor also of -
fers op por tu ni ties for stu dents to work in in dus try, re search, or
gov ern ment, as well as to pre pare for grad u ate study in ma te ri als
sci ence.

The mi nor is avail able as an elec tive to stu dents in a bach e lor’s
de gree pro gram in the Col lege of En gi neer ing, other than the
Bach e lor of Sci ence De gree in Ma te ri als Sci ence and En gi neer -
ing. With the ap proval of the col lege, the courses that are used to
sat isfy the mi nor may also be used to sat isfy the re quire ments for
the bach e lor’s de gree. At least 12 unique cred its counted to wards 
the re quire ments for a stu dent’s mi nor must not be used to ful fill
the re quire ments for that stu dent’s ma jor.

Stu dents who plan to com plete the re quire ments for the mi nor
must ap ply to the De part ment of Chem i cal En gi neer ing and Ma te -
ri als Sci ence. To be ac cepted into the mi nor, the stu dent must be
ad mit ted into the Col lege of En gi neer ing. En roll ment for some
MSE courses may be lim ited. Ap pli ca tion forms are avail able at
www.chems.msu.edu.

Re quire ments for the Mi nor in Ma te ri als Sci ence and
En gi neer ing

CRED ITS
Com plete 18 cred its from the fol low ing:
1. Both of the fol low ing courses (6 cred its):

MSE 250 Ma te ri als Sci ence and En gi neer ing. . . . . . . . . . . . . . . . . 3
MSE 360 Fun da men tals of Microstructural De sign. . . . . . . . . . . . . 3

2. One of the fol low ing courses (3 cred its):
MSE 260 Elec tronic, Mag netic, Ther mal and Op ti cal

Prop er ties of Ma te ri als . . . . . . . . . . . . . . . . . . . . . . . . 3
MSE 310 Phase Equi lib ria in Ma te ri als. . . . . . . . . . . . . . . . . . . . . . 3
MSE 320 Me chan i cal Prop er ties of Ma te ri als . . . . . . . . . . . . . . . . . 3
MSE 370 Syn the sis and Pro cess ing of Ma te ri als . . . . . . . . . . . . . . 3

3. Three of the fol low ing courses (9 cred its):
MSE 310 Phase Equi lib ria in Ma te ri als. . . . . . . . . . . . . . . . . . . . . . 3
MSE 320 Me chan i cal Prop er ties of Ma te ri als . . . . . . . . . . . . . . . . . 3
MSE 370 Syn the sis and Pro cess ing of Ma te ri als . . . . . . . . . . . . . . 3
MSE 410 Ma te ri als Foun da tions for En ergy Ap pli ca tions. . . . . . . . 3
MSE 425 Biomaterials and Biocompatibility . . . . . . . . . . . . . . . . . . 3
MSE 451 Spec tro scopic and Dif frac tion Anal y sis of Ma te ri als . . . . 3
MSE 454 Ce ramic and Re frac tory Ma te ri als. . . . . . . . . . . . . . . . . . 3
MSE 460 Elec tronic Struc ture and Bond ing in Ma te ri als

and De vices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MSE 465 De sign and Ap pli ca tion of En gi neer ing Ma te ri als . . . . . . 3
MSE 466 De sign andFailure Anal y sis (W) . . . . . . . . . . . . . . . . . . . 3
MSE 476 Phys i cal Met al lurgy of Fer rous and Alu mi num Al loys . . . 3
MSE 477 Man u fac tur ing Pro cesses . . . . . . . . . . . . . . . . . . . . . . . . 3
A course used to ful fill re quire ment 2. above may not be used to ful fill this
re quire ment.
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LINKED BACH E LOR’S-MAS TER’S DE GREE IN
CHEM I CAL EN GI NEER ING

Bach e lor of Sci ence De gree in Chem i cal En gi neer ing
Mas ter of Sci ence De gree in Chem i cal En gi neer ing

The de part ment wel comes ap pli ca tions from  Mich i gan State Uni -
ver sity Chem i cal En gi neer ing un der grad u ate stu dents in their ju -
nior and se nior year.  Ad mis sion ap pli ca tions must be made
dur ing the prior spring se mes ter for an an tic i pated spring grad u a -
tion or the prior fall se mes ter for an an tic i pated fall grad u a tion to
al low ad mis sion be fore the fi nal se mes ter as a Chem i cal En gi -
neer ing un der grad u ate.  Ad mis sion to the pro gram re quires a
min i mum un der grad u ate grade-point av er age of 3.5 and an ap -
proved pro gram of study for the Mas ter of Sci ence de gree in
Chem i cal En gi neer ing at the time of ad mis sion. Ad mis sion to the
Linked Bach e lor’s-Mas ter’s pro gram al lows the ap pli ca tion of up
to 9 cred its to ward the mas ter’s pro gram for qual i fy ing 400-level
and above course work taken at the un der grad u ate level at Mich i -
gan State Uni ver sity or an other postsecondary ac cred ited in sti tu -
tion of com pa ra ble ac a demic qual ity. The num ber of ap proved
cred its, not to ex ceed 9, are ap plied to ward the credit re quire ment 
of the mas ter’s de gree. Cred its ap plied to the Linked Bach e -
lor’s-Mas ter’s pro gram are not el i gi ble to be ap plied to any other
grad u ate de gree pro gram.

LINKED BACH E LOR’S-MAS TER’S DE GREE IN
MA TE RI ALS SCI ENCE AND EN GI NEER ING

Bach e lor of Sci ence De gree in Ma te ri als Sci ence and En gi neer ing
Mas ter of Sci ence De gree in Ma te ri als Sci ence and En gi neer ing

The de part ment wel comes ap pli ca tions from  Mich i gan State Uni -
ver sity Ma te ri als Sci ence and En gi neer ing un der grad u ate stu -
dents in their ju nior and se nior year.  Ad mis sion ap pli ca tions must
be made dur ing the prior spring se mes ter for an an tic i pated spring 
grad u a tion or the prior fall se mes ter for an an tic i pated fall grad u a -
tion to al low ad mis sion be fore the fi nal se mes ter as a Ma te ri als
Sci ence and En gi neer ing un der grad u ate.  Ad mis sion to the pro -
gram re quires a min i mum un der grad u ate grade-point av er age of
3.5 and an ap proved pro gram of study for the Mas ter of Sci ence
de gree in Ma te ri als Sci ence and En gi neer ing at the time of ad mis -
sion. Ad mis sion to the Linked Bach e lor’s-Mas ter’s pro gram al -
lows the ap pli ca tion of up to 9 cred its to ward the mas ter’s
pro gram for qual i fy ing 400-level and above course work taken at
the un der grad u ate level at Mich i gan State Uni ver sity or an other
postsecondary ac cred ited in sti tu tion of com pa ra ble ac a demic
qual ity. The num ber of ap proved cred its, not to ex ceed 9, are ap -
plied to ward the credit re quire ment of the mas ter’s de gree. Cred -
its ap plied to the Linked Bach e lor’s-Mas ter’s pro gram are not
el i gi ble to be ap plied to any other grad u ate de gree pro gram.

GRAD U ATE STUDY

The De part ment of Chem i cal En gi neer ing and Ma te ri als Sci ence
of fers Mas ter of Sci ence and Doc tor of Phi los o phy de gree pro -
grams in chem i cal en gi neer ing and in ma te ri als sci ence and en gi -
neer ing. A wide range of course of fer ings and re search ac tiv i ties
al lows an in di vid ual pro gram to be de signed to fit the back ground,
ca pa bil i ties, and aims of the stu dent. Stud ies in the de part ment
may be sup ple mented with courses of fered by other de part ments
in the Col lege of En gi neer ing and in other col leges.

The grad u ate pro grams in chem i cal en gi neer ing and ma te ri als
sci ence and en gi neer ing are de signed to de velop re search ex -
per tise needed for the grad u ate to serve as a prin ci pal in ves ti ga -
tor in in dus trial or ac a demic re search. Course work is de signed to
ex pand the stu dent’s knowl edge of en gi neer ing prin ci ples and ap -
pli ca tions. Each stu dent con ducts an ex ten sive re search pro ject

that sig nif i cantly ad vances fun da men tal un der stand ing of a
chem i cal en gi neer ing or ma te ri als sci ence sys tem. Re sults of the
re search are doc u mented in a the sis, dis ser ta tion, and re search
pa per(s) for pub li ca tion in a peer-re viewed jour nal.

CHEM I CAL EN GI NEERING

Em pha sis in the grad u ate pro grams in chem i cal en gi neer ing is
placed upon a fun da men tal ap proach to chem i cal en gi neer ing
prin ci ples and the ap pli ca tions of chem is try and ad vanced math -
e mat ics. Se lected top ics in chem i cal en gi neer ing are de vel oped
from a fun da men tal view point, with op por tu nity for study and re -
search in such ar eas as pro cess de sign; ther mo dy nam ics; chem -
i cal re ac tion en gi neer ing; mass, heat, and mo men tum trans fer;
sep a ra tions; poly mers and com pos ite ma te ri als; nanomaterials;
and bio chem i cal and bio med i cal en gi neer ing. The de part ment
has three pri mary the matic ar eas: en ergy and sustainability,
nanotechnology and ma te ri als, and biotechnology and medicine.

Mas ter of Sci ence

In ad di tion to meet ing the re quire ments of the Uni ver sity and of
the Col lege of En gi neering, stu dents must meet the re quire ments 
spec i fied be low.

Ad mis sion

An ap pli cant for ad mis sion to the mas ter's de gree pro gram in
chem i cal en gi neer ing must hold a bach e lor's de gree in chem i cal
en gi neer ing or a re lated field and must have a grade–point av er -
age that would in di cate suc cess in grad u ate study.

In ter na tional ap pli cants must sub mit their scores on the Grad u -
ate Re cord Ex am i na tion Gen eral Test.

Stu dents who are ad mit ted to the pro gram with a bach e lor's de -
gree in a field re lated to chem i cal en gi neer ing will be re quired to
com plete the fol low ing col lat eral courses, in ad di tion to the
courses that are re quired for the mas ter's de gree:

CREDITS
CHE 432 Pro cess Sys tems Con trol . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
CHE 433 Pro cess De sign and Op ti mi za tion I. . . . . . . . . . . . . . . . . . . . 3
CHE 804 Ther mo dy nam ics and Ki net ics in

Chem i cal En gi neering . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
CHE 805 Trans port and Sep a ra tion Pro cesses . . . . . . . . . . . . . . . . . . 3
Equiv a lent un der grad u ate–level chem i cal en gi neer ing courses may be sub sti tuted
for Chem i cal En gi neering 804 and 805.

Re quire ments for the Mas ter of Sci ence De gree
in Chem i cal En gi neering

The stu dents must com plete a to tal of 30 cred its for the de gree
un der Plan A (with the sis) or  Plan B (with out the sis), and meet the 
re quire ments spec i fied be low. Stu dents in Plan A must com plete
a min i mum of 20 cred its at the 800-level or above. Stu dents in
Plan B must com plete a min i mum of 18 cred its at the 800-level or
above. Courses at the 400-level are ac cept able as long as the
min i mum credit re quire ment is met at the 800-level. Courses be -
low the 400-level are not acceptable.

Re quire ments for Both Plan A and Plan B:

CREDITS
1. Core Courses.  All of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . 15

CHE 801 Ad vanced Chem i cal En gi neering Cal cu la tions . . . . . . . . 3
CHE 802 Re search Meth ods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
CHE 821 Ad vanced Chem i cal En gi neering Ther mo dy nam ics . . . . 3
CHE 822 Ad vanced Trans port Phe nom e na . . . . . . . . . . . . . . . . . . 3
CHE 831 Ad vanced Chem i cal Re ac tion En gi neering. . . . . . . . . . . 3

2. Sup porting Courses.  Six cred its in courses out side the
De part ment of Chem i cal En gi neering and Ma te rials Sci ence
 ap proved by the stu dent's ac a demic ad vi sor. . . . . . . . . . . . . . . . . . . . . 6

Ad di tional Re quire ments for Plan A
1. Com plete 6 cred its of CHE 899 Mas ter’s The sis Re search
2. Ad di tional elec tive cred its as ap proved by the stu dent’s ac a demic ad vi sor.
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Ad di tional Re quire ments for Plan B
1. Com plete 6 to 9 cred its in a co or di nated tech ni cal mi nor as ap proved by

the stu dent’s ac a demic ad vi sor.
2. Pass a fi nal ex am i na tion, oral or writ ten, given by the stu dent’s ac a demic ad vi sor.

Doc tor of Phi los o phy

In ad di tion to meet ing the re quire ments of the university and of the 
Col lege of En gi neering, stu dents must meet the re quire ments
spec i fied be low. 

Ad mis sion

An ap pli cant for ad mis sion to the Ph.D. de gree pro gram in chem i -
cal en gi neer ing must hold a bach e lor's or mas ter's de gree in
chem i cal en gi neer ing or a re lated field and must have a
grade–point av er age that would in di cate suc cess in grad u ate
study.

Ap pli cants must sub mit their scores on the Grad u ate Re cord
Ex am i na tion Gen eral Test.

Re quire ments for the Doc tor of Phi los o phy De gree
in Chem i cal En gi neering

In ad di tion to meet ing the re quire ments of the uni ver sity and of the 
Col lege of En gi neer ing, stu dents must meet the re quire ments
spec i fied by their guid ance com mit tees.

The Doc tor of Phi los o phy de gree in Chem i cal En gi neer ing, as
de tailed in the grad u ate hand book for chem i cal en gi neer ing, is
com prised of course work, re search and se lec tion of an ad vi sor, a 
qual i fy ing ex am i na tion, for ma tion of a guid ance com mit tee and
doc toral de gree pro gram, a com pre hen sive ex am i na tion, and
suc cess ful com ple tion of a dis ser ta tion and fi nal oral ex am i na tion
in de fense of the dissertation.

MA TE RIALS SCI ENCE AND EN GI NEERING

Mas ter of Sci ence

In ad di tion to meet ing the re quire ments of the university and of the 
Col lege of En gi neering, stu dents must meet the re quire ments
spec i fied be low.

Ad mis sion

The de part ment wel comes ap pli ca tions from stu dents who pos -
sess a bach e lor's de gree in a re lated en gi neer ing or sci ence dis ci -
pline.

Re quire ments for the Mas ter of Sci ence De gree
in Ma te rials Sci ence and En gi neering

The stu dent must com plete a to tal of 30 cred its for the de gree un -
der ei ther Plan A (with the sis) or Plan B (with out the sis) and meet
the re quire ments spec i fied be low. Stu dents must com plete a min -
i mum of 18 cred its at the 800-level or above.

Re quire ments for Both Plan A and Plan B:

The stu dent must com plete:
1. Core Courses. All of the fol low ing courses (12 cred its):

MSE 851 Ther mo dy nam ics of Sol ids . . . . . . . . . . . . . . . . . . . . . . . 3
MSE 855 Ad vanced Rate The ory and Dif fu sion . . . . . . . . . . . . . . . 3
MSE 860 Ad vanced The ory of Sol ids . . . . . . . . . . . . . . . . . . . . . . . 3
MSE 870 Elec tron Mi cros copy in Ma te ri als Sci ence. . . . . . . . . . . . 3

Or
MSE 881 Ad vanced Spec tros copy and Dif frac tion 

Anal y sis of Ma te ri als. . . . . . . . . . . . . . . . . . . . . . . . . . 3

Ad di tional Re quire ments for Plan A
1. Com plete the fol low ing course:

CHE 802 Re search Meth ods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
2. Com plete 6 cred its of MSE 899 Mas ter’s The sis Re search.
3. One course at the 400-level or above in math e mat ics or sta tis tics as ap -

proved by the stu dent’s ac a demic ad vi sor.

4. Ad di tional elec tive cred its as ap proved by the stu dent’s ac a demic ad vi sor.

Ad di tional Re quire ments for Plan B
1. One course at the 400-level or above in math e mat ics or sta tis tics as ap -

proved by the stu dent’s ac a demic ad vi sor.
2. Ad di tional elec tive cred its as ap proved by the stu dent’s ac a demic ad vi sor.
3. Pass a fi nal ex am i na tion, oral or writ ten, given by the stu dent’s ac a demic ad vi sor.

Doc tor of Phi los o phy

In ad di tion to meet ing the re quire ments of the university and of
the Col lege of En gi neering, stu dents must meet the re quire ments 
spec i fied be low.

Ad mis sion

An ap pli cant for ad mis sion to the Ph.D. de gree pro gram in ma te ri -
als sci ence and en gi neer ing must hold a bach e lor’s or mas ter’s
de gree in ma te ri als sci ence and en gi neer ing or a re lated field and
must have a grade-point av er age that would in di cate suc cess in
grad u ate study. Ap pli cants must sub mit their scores on the Grad -
u ate Record Examination General Test.

Re quire ments for the Doc tor of Phi los o phy De gree
in Ma te rials Sci ence and En gi neering

In ad di tion to meet ing the re quire ments of the uni ver sity and of
the Col lege of En gi neer ing, stu dents must meet the re quire ments 
spec i fied by their guid ance com mit tee.

The Doc tor of Phi los o phy de gree in Ma te ri als Sci ence and En -
gi neer ing, as de tailed in the grad u ate hand book for ma te ri als sci -
ence and en gi neer ing, is com prised of course work, re search and 
se lec tion of an ad vi sor, a qual i fy ing ex am i na tion, for ma tion of a
guid ance com mit tee and doc toral de gree pro gram, a com pre hen -
sive ex am i na tion, and suc cess ful com ple tion of a dis ser ta tion
and fi nal oral ex am i na tion in de fense of the dis ser ta tion.

DE PART MENT of
CIVIL and EN VI RON MEN TAL
EN GI NEERING

Neeraj Buch, Chair per son 

UN DER GRAD U ATE PRO GRAMS

CIVIL EN GI NEER ING

The civil en gi neer ing ma jor is de signed to pro vide grad u ates with
a broad un der stand ing of the phys i cal fac tors in volved in the plan -
ning, de sign, and op er a tion of pub lic and pri vate fa cil i ties. The
bach e lor’s de gree pro gram in civil en gi neer ing is ori ented to the
ap pli ca tion of en gi neer ing prin ci ples to sev eral ar eas of spe cial -
iza tion, in clud ing trans por ta tion, struc tures, geotechnical en gi -
neer ing, en vi ron men tal en gi neer ing, wa ter re sources, and
pave ments and ma te ri als.

The Bach e lor of Sci ence De gree pro gram in Civil  En gi neer ing
is ac cred ited by the En gi neer ing Ac cred i ta tion Com mis sion of
ABET, www.abet.org.
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Re quire ments for the Bach e lor of Sci ence De gree
in Civil En gi neering
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 128 cred its, in clud ing gen eral elec tive cred its, are 
re quired for the Bach e lor of Sci ence de gree in Civil En gi neering.

The Uni ver sity's Tier II writ ing re quire ment for the Civil En gi neering ma jor is met by
com plet ing Civil En gi neering 321 and 341. Those courses are ref er enced in item 3. a.
be low.

Stu dents who are en rolled in the Col lege of En gi neering may com plete the al ter na -
tive track to In te gra tive Studies in Bi o log i cal and Phys i cal Sci ences that is de scribed in
item 1. un der the head ing Grad u a tion Re quire ments for All Ma jors in the Col lege
state ment.  Cer tain courses ref er enced in re quire ment 3. be low may be used to sat isfy
the al ter na tive track.

2. The re quire ments of the Col lege of En gi neering for the Bach e lor of Sci ence de gree.
The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be

counted to ward Col lege re quire ments as ap pro pri ate.
3. The fol low ing re quire ments for the ma jor:

CREDITS
a. All of the fol low ing courses:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42

CE 221 Stat ics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
CE 271 In tro duc tion to Civil and En vi ron men tal

En gi neer ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
CE 272 Civil and En vi ron men tal En gi neer ing Anal y sis . . . 3
CE 305 In tro duc tion to Struc tural Anal y sis. . . . . . . . . . . . . 3
CE 312 Soil Me chan ics . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
CE 321 In tro duc tion to Fluid Me chan ics . . . . . . . . . . . . . . 4
CE 337 Civil En gi neer ing Ma te ri als I . . . . . . . . . . . . . . . . . 4
CE 341 Trans por ta tion En gi neer ing. . . . . . . . . . . . . . . . . . 3
CE 495 Se nior De sign in Civil and En vi ron men tal

En gi neer ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . . . . 1

ENE 280 Prin ci ples of En vi ron men tal En gi neer ing and
Sci ence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

GLG 301 Ge ol ogy of the Great Lakes Re gion . . . . . . . . . . . 3
ME 222 Me chan ics of De form able Sol ids. . . . . . . . . . . . . . 3

b. One of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
CE 461 Com pu ta tional Meth ods in Civil En gi neer ing. . . . . 3
ME 361 Dy nam ics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

c. One of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
BE 351 Ther mo dy nam ics for Bi o log i cal Engineering. . . . . 3
ECE 345 Elec tronic In stru men ta tion and Systems. . . . . . . . 3
ME 201 Thermodynamics. . . . . . . . . . . . . . . . . . . . . . . . . . 3
MSE 250 Ma te ri als Sci ence and En gi neer ing. . . . . . . . . . . . 3

d. Tracks. Com plete 18 cred its of elec tives as spec i fied be low. At
least 9 cred its of one track must be com pleted as spec i fied. The
ad di tional 9 cred its must in clude courses from three dif fer ent
tracks. Con struc tion En gi neer ing and Man age ment courses may
count to wards the ad di tional 9 cred its.
En vi ron men tal Track
1. Both of the fol low ing courses:

ENE 481 En vi ron men tal Chem is try: Equi lib rium
Con cepts . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

ENE 483 Wa ter and Wastewater Engineering . . . . . . . . 3
2. One of the fol low ing courses:

CE 485 Land fill De sign. . . . . . . . . . . . . . . . . . . . . . . . . 3
ENE 421 En gi neer ing Hy drol ogy . . . . . . . . . . . . . . . . . . 3
ENE 487 Mi cro bi ol ogy for En vi ron men tal Sci ence

and En gi neer ing . . . . . . . . . . . . . . . . . . . . . 3
ENE 489 Air Pol lu tion: Sci ence and En gi neer ing . . . . . . 3

Geotechnical Track
1. Both of the fol low ing courses:

CE 418 Geotechnical En gi neer ing . . . . . . . . . . . . . . . . 3
CE 485 Land fill De sign. . . . . . . . . . . . . . . . . . . . . . . . . 3

2. One of the fol low ing courses:
CE 431 Pave ment De sign and Anal y sis I. . . . . . . . . . . 3
CE 815 Se lected Top ics in Geotechnical En gi neer ing. 3
CE 818 Ad vanced Geotechnical De sign . . . . . . . . . . . 3

Pave ments Track
1. Both of the fol low ing courses:

CE 431 Pave ment De sign and Anal y sis I. . . . . . . . . . . 3
CE 432 Pave ment Re ha bil i ta tion . . . . . . . . . . . . . . . . . 3

2. One of the fol low ing courses:
CE 418 Geotechnical En gi neer ing . . . . . . . . . . . . . . . . 3
CE 831 Ad vanced Con crete Pave ment Anal y sis

and De sign . . . . . . . . . . . . . . . . . . . . . . . . . 3
CE 832 Ad vanced As phalt Pave ment Anal y sis

and De sign . . . . . . . . . . . . . . . . . . . . . . . . . 3
Struc tures Track
1. Both of the fol low ing courses:

CE 405 De sign of Steel Struc tures . . . . . . . . . . . . . . . 3
CE 406 De sign of Con crete Struc tures . . . . . . . . . . . . 3

2. One of the fol low ing courses:
CE 400 Struc tural Me chan ics. . . . . . . . . . . . . . . . . . . . 3
CE 805 Ad vanced De sign of Steel Struc tures . . . . . . . 3
CE 806 Ad vanced Struc tural Con crete De sign . . . . . . 3

Trans por ta tion Track
1. Both of the fol low ing courses:

CE 448 Trans por ta tion Plan ning . . . . . . . . . . . . . . . . . 3
CE 449 High way De sign . . . . . . . . . . . . . . . . . . . . . . . 3

2. One of the fol low ing courses:

CE 431 Pave ment De sign and Anal y sis I. . . . . . . . . . . 3
CE 432 Pave ment Re ha bil i ta tion . . . . . . . . . . . . . . . . . 3
CE 444 Prin ci ples of Traf fic En gi neer ing . . . . . . . . . . . 3

Wa ter Re sources Track
1. Both of the fol low ing courses:

ENE 421 En gi neer ing Hy drol ogy . . . . . . . . . . . . . . . . . . 3
ENE 422 Ap plied Hy drau lics. . . . . . . . . . . . . . . . . . . . . . 3

2. One of the fol low ing courses:
ENE 822 Ground wa ter Mod el ing . . . . . . . . . . . . . . . . . . 3
GLG 411 Hydrogeology . . . . . . . . . . . . . . . . . . . . . . . . . 3
GLG 412 Gla cial Ge ol ogy and the Re cord of 

Climate Change . . . . . . . . . . . . . . . . . . . . . 3
Gen eral Track. Stu dents may choose a gen eral track in ful fill -
ment of the Track re quire ment. Stu dents must com plete 12 cred -
its from among four dif fer ent tracks above. Stu dents must also
com plete 6 ad di tional cred its across all tracks which may in clude
course work from Con struc tion En gi neer ing and Man age ment
courses be low.
Con struc tion En gi neer ing and Man age ment Courses

CE 471 Con struc tion En gi neer ing-Equip ment, 
Meth ods and Plan ning. . . . . . . . . . . . . . . . . 3

CMP 311 Con struc tion Pro ject Sched ul ing . . . . . . . . . . . 3
CMP 415 Cost Es ti mat ing and Anal y sis . . . . . . . . . . . . . 3
CMP 423 Con struc tion Pro ject Man age ment . . . . . . . . . 3

EN VI RON MEN TAL EN GI NEER ING

The en vi ron men tal en gi neer ing ma jor is de signed to pro vide
grad u ates with the en gi neer ing and sci en tific prin ci ples to an a -
lyze, de sign, and man age en vi ron men tal sys tems, in clud ing wa -
ter sup plies, wastewater treat ment fa cil i ties, air pol lu tion con trol
sys tems, sur face and ground wa ter re sources, and land fills. The
pro gram of fers a thor ough back ground in en gi neer ing fun da men -
tals, along with a broad un der stand ing of math e mat i cal, phys i cal,
chem i cal, and bi o log i cal con cepts as they re late to en vi ron men tal 
en gi neer ing.

The Bach e lor of Sci ence De gree pro gram in En vi ron men tal 
En gi neer ing is ac cred ited by the En gi neer ing Ac cred i ta tion Com -
mis sion of ABET, www.abet.org.

Re quire ments for the Bach e lor of Sci ence De gree in
En vi ron men tal En gi neer ing
1. The Uni ver sity re quire ments for bach e lor’s de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 128 cred its, in clud ing gen eral elec tive cred its,
are re quired for the Bach e lor of Sci ence de gree in En vi ron men tal En gi neer ing.

The Uni ver sity’s Tier II writ ing re quire ment for the En vi ron men tal En gi neer ing ma jor
is met by com plet ing Civil En gi neer ing 321.  That course is ref er enced in item 3. a. be -
low.

Stu dents who are en rolled in the Col lege of En gi neer ing may com plete the al ter na -
tive track to In te gra tive Stud ies in Bi o log i cal and Phys i cal Sci ences that is de scribed in
item 1. un der the head ing Grad u a tion Re quire ments for All Ma jors in the Col lege state -
ment.  Cer tain courses ref er enced in re quire ment 3. be low may be used to sat isfy the
al ter na tive track.

2. The re quire ments of the Col lege of En gi neer ing for the Bach e lor of Sci ence de gree.
The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be

counted to ward Col lege re quire ments as ap pro pri ate.
3. The fol low ing re quire ments for the ma jor. 

CRED ITS
a. All of the fol low ing courses (47 cred its):

BS 161 Cell and Mo lec u lar Bi ol ogy . . . . . . . . . . . . . . . . . . 3
BS 162 Organismal and Pop u la tion Bi ol ogy . . . . . . . . . . . 3
CE 221 Stat ics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
CE 271 In tro duc tion to Civil and En vi ron men tal 

Engineering . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
CE 272 Civil and En vi ron men tal En gi neer ing Anal y sis . . . 3
CE 321 In tro duc tion to Fluid Me chan ics . . . . . . . . . . . . . . 4
CE 495 Se nior De sign in Civil and En vi ron men tal 

Engineering . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . . . . 1
CHE 201 Ma te rial and En ergy Bal ances . . . . . . . . . . . . . . . 3
ENE 280 Prin ci ples of En vi ron men tal En gi neer ing 

and Sci ence. . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ENE 421 En gi neer ing Hy drol ogy . . . . . . . . . . . . . . . . . . . . . 3
ENE 480 En vi ron men tal Mea sure ments Lab o ra tory . . . . . . 1
ENE 481 En vi ron men tal Chem is try: Equi lib rium Con cepts . 3
ENE 483 Wa ter and Wastewater En gi neer ing . . . . . . . . . . . 3
ENE 487 Mi cro bi ol ogy for En vi ron men tal Sci ence

and En gi neer ing . . . . . . . . . . . . . . . . . . . . . . . . 3
ENE 489 Air Pol lu tion: Sci ence and En gi neer ing . . . . . . . . . 3

b. One of the fol low ing courses (3 cred its):
CEM 142 Gen eral and In or ganic Chem is try . . . . . . . . . . . . . 3
CEM 152 Prin ci ples of Chem is try . . . . . . . . . . . . . . . . . . . . . 3

c. One of the fol low ing courses (3 or 4 cred its):
CHE 321 Ther mo dy nam ics for Chem i cal En gi neer ing . . . . . 4
ME 201 Ther mo dy nam ics. . . . . . . . . . . . . . . . . . . . . . . . . . 3
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d. One of the fol low ing courses (3 or 4 cred its):
GLG 201 The Dy namic Earth . . . . . . . . . . . . . . . . . . . . . . . . 4
GLG 301 Ge ol ogy of the Great Lakes Re gion . . . . . . . . . . . 3

e. Ma jor Tracks. Com plete 12 to 18 cred its of elec tives as 
spec i fied be low.
Geo-en vi ron men tal En gi neer ing Track
All of the fol low ing courses (17 cred its):
CE 312 Soil Me chan ics . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
CE 337 Civil En gi neer ing Ma te ri als I . . . . . . . . . . . . . . . . . 4
CE 418 Geotechnical En gi neer ing . . . . . . . . . . . . . . . . . . . 3
CE 485 Land fill De sign. . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ME 222 Me chan ics of De form able Sol ids. . . . . . . . . . . . . . 3
Wa ter Re sources Track
All of the fol low ing courses (13 cred its):
ENE 422 Ap plied Hy drau lics . . . . . . . . . . . . . . . . . . . . . . . . 3
GLG 411 Hydrogeology . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
GLG 412 Gla cial Ge ol ogy and the Re cord of 

Cli mate Change. . . . . . . . . . . . . . . . . . . . . . . . . 3
GLG 421 En vi ron men tal Geo chem is try . . . . . . . . . . . . . . . . 4

Gen eral Track
1. At least one of the fol low ing courses (3 to 6 cred its):

CE 485 Land fill De sign. . . . . . . . . . . . . . . . . . . . . . . . . 3
ENE 422 Ap plied Hy drau lics. . . . . . . . . . . . . . . . . . . . . . 3

2. Ad di tional cred its in tech ni cal courses at the 300-level or
above ap proved by the de part ment to to tal 12 cred its in the
track.Courses se lected should pro vide some fo cus re lated to 
an ap pli ca tion area of en vi ron men tal en gi neer ing.

LINKED BACH E LOR’S-MAS TER’S DE GREE IN
CIVIL EN GI NEER ING

Bach e lor of Sci ence De gree in Civil En gi neer ing
Mas ter of Sci ence De gree in Civil En gi neer ing

The de part ment wel comes ap pli ca tions from  Mich i gan State Uni -
ver sity Civil En gi neer ing un der grad u ate stu dents in their ju nior
and se nior year.  Ad mis sion ap pli ca tions must be made dur ing the 
prior spring se mes ter for an an tic i pated spring grad u a tion or the
prior fall se mes ter for an an tic i pated fall grad u a tion to al low ad -
mis sion be fore the fi nal se mes ter as a Civil En gi neer ing un der -
grad u ate. Ad mis sion to the pro gram re quires a min i mum
un der grad u ate grade-point av er age of 3.5 and an ap proved pro -
gram of study for the Mas ter of Sci ence de gree in Civil En gi neer -
ing at the time of ad mis sion. Ad mis sion to the Linked
Bach e lor’s-Mas ter’s program al lows the ap pli ca tion of up to 9
cred its to ward the mas ter’s pro gram for qual i fy ing 400-level and
above course work taken at the un der grad u ate level at Mich i gan
State Uni ver sity or an ex ter nal ac cred ited in sti tu tion. The num ber
of ap proved cred its, not to ex ceed 9, are ap plied to ward the credit
re quire ment of the mas ter’s de gree. Cred its ap plied to the Linked
Bach e lor’s-Mas ter’s program are not el i gi ble to be ap plied to any
other grad u ate de gree pro gram.

LINKED BACH E LOR’S-MAS TER’S DE GREE IN
EN VI RON MEN TAL EN GI NEER ING

Bach e lor of Sci ence De gree in Civil En gi neer ing with a
con cen tra tion in En vi ron men tal En gi neer ing

Mas ter of Sci ence De gree in En vi ron men tal En gi neer ing

The de part ment wel comes ap pli ca tions from  Mich i gan State Uni -
ver sity Civil En gi neer ing un der grad u ate stu dents in their ju nior
and se nior year, who are pur su ing an en vi ron men tal en gi neer ing
con cen tra tion within the Bach e lor of Sci ence de gree in Civil En gi -
neer ing.  Ad mis sion ap pli ca tions must be made dur ing the prior
spring se mes ter for an an tic i pated spring grad u a tion or the prior
fall se mes ter for an an tic i pated fall grad u a tion to al low ad mis sion
be fore the fi nal se mes ter as a Civil En gi neer ing un der grad u ate. 
Ad mis sion to the pro gram re quires a min i mum un der grad u ate
grade-point av er age of 3.5 and an ap proved pro gram of study for
the Mas ter of Sci ence de gree in En vi ron men tal En gi neer ing at
the time of ad mis sion. Ad mis sion to the Linked Bach e lor’s-Mas -
ter’s program al lows the ap pli ca tion of up to 9 cred its to ward the
mas ter’s pro gram for qual i fy ing 400-level and above course work

taken at the un der grad u ate level at Mich i gan State Uni ver sity or
an ex ter nal ac cred ited in sti tu tion. The num ber of ap proved cred -
its, not to ex ceed 9, are ap plied to ward the credit re quire ment of
the mas ter’s de gree. Cred its ap plied to the Linked Bach e -
lor’s-Mas ter’s program are not el i gi ble to be ap plied to any other
grad u ate de gree pro gram.

GRAD U ATE STUDY

The De part ment of Civil and En vi ron men tal En gi neering of fers
the grad u ate de gree pro grams that are listed be low:

Mas ter of Sci ence
Civil En gi neering
En vi ron men tal En gi neering

Doc tor of Phi los o phy
Civil En gi neering
En vi ron men tal En gi neer ing

The civil en gi neer ing de grees of fer tracks in struc tural, ma te ri -
als, pave ment, and geotechnical en gi neer ing, and hy drol ogy and
wa ter re sources.  The en vi ron men tal en gi neer ing de grees of fer
spe cial iza tions in en vi ron men tal chem is try and phys i cal-chem i -
cal pro cesses, en vi ron men tal mi cro bi ol ogy and bio tech nol ogy,
en vi  ron men tal  hy drol  ogy and water resources, and
geoenvironmental engineering.

The Mas ter of Sci ence de grees pro vide op por tu ni ties for stu -
dents who seek to en ter pro fes sional prac tice as spe cial ists or to
con tinue study in a doc toral pro gram. The Doc tor of Phi los o phy
de grees are re search fo cused, de signed to pre pare stu dents for
ca reers in teach ing, re search or ad vanced spe cial ized prac tice.

CIVIL EN GI NEERING

Stu dents in the mas ter's and doc toral de gree pro grams in civil en -
gi neer ing may pur sue ad vanced study in the ar eas of struc tures,
fluid me chan ics and hy drau lics, geotechnical en gi neer ing, pave -
ments, and trans por ta tion.

Mas ter of Sci ence

The stu dent plans a pro gram of study with the help of his or her
ac a demic ad vi sor and sub ject to the ap proval of the ad vi sor.

In ad di tion to meet ing the re quire ments of the university and of
the Col lege of En gi neering, stu dents must meet the re quire ments 
spec i fied be low.

Ad mis sion 

An ap pli cant for ad mis sion to the mas ter's de gree pro gram in civil
en gi neer ing should have a bach e lor's de gree in civil en gi neer ing
or a re lated field and should have a grade–point av er age that
would in di cate suc cess in grad u ate study.  Ex am ples of fields that
are re lated to civil en gi neer ing are other en gi neer ing pro fes sional
fields, phys ics, com puter sci ence, ur ban plan ning, and chem is try.

De pending on their un der grad u ate pro grams and their spe cial -
ties within civil en gi neer ing, stu dents who are ad mit ted to the
mas ter's de gree pro gram with bach e lor's de grees in fields re lated 
to civil en gi neer ing may be re quired to com plete col lat eral
courses.

All ap pli cants are en cour aged to sub mit their scores from the
Grad u ate Re cord Ex am i na tion Gen eral Test.
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Re quire ments for the Mas ter of Sci ence De gree
in Civil En gi neering

The stu dent must com plete a to tal of 30 cred its for the de gree un -
der ei ther Plan A (with the sis) or Plan B (with out the sis).

A stu dent un der Plan A must com plete at least 4, but not more
than 8, cred its of Civil En gi neering 899. Should the stu dent com -
plete more than 8 cred its of Civil En gi neering 899, no more than 8
cred its may be counted to ward the re quire ments for the de gree.

A stu dent un der Plan B may choose to com plete a re search
pro ject or a de sign pro ject as part of the 30 cred its re quired for the
de gree. A stu dent who elects ei ther of these op tions must com -
plete at least 1, but not more than 3, cred its of Civil En gi neering
892 or at least 3, but not more than 5, cred its of Civil En gi neering
893.

Doc tor of Phi los o phy

Ad mis sion

All ap pli cants are en cour aged to sub mit their scores from the
Grad u ate Re cord Ex am i na tion Gen eral Test.

Re quire ments for the Doc tor of Phi los o phy De gree
in Civil En gi neering

In ad di tion to meet ing the re quire ments of the university and of the 
Col lege of En gi neering, stu dents must meet the re quire ments
spec i fied by their guid ance com mit tees.

EN VI RON MEN TAL EN GI NEERING

Stu dents in the mas ter's and doc toral de gree pro grams in en vi -
ron men tal en gi neer ing may pur sue ad vanced study in the ar eas
of bi o log i cal and chem i cal treat ment of haz ard ous sub stances in
soils, leachates, in dus trial wastes, and ground wa ter; the fate and
move ment of chem i cal con tam i nants in sur face wa ter, ground wa -
ter, and soils; and en vi ron men tal chem is try.

Mas ter of Sci ence

The stu dent plans a pro gram of study with the help of his or her ac -
a demic ad vi sor and sub ject to the ap proval of the ad vi sor.

In ad di tion to meet ing the re quire ments of the university and of
the Col lege of En gi neering, stu dents must meet the re quire ments
spec i fied be low.

Ad mis sion

Ap pli cants for ad mis sion are ex pected to have a level of com pe -
tency equiv a lent to that achieved by earn ing an un der grad u ate
de gree in en vi ron men tal en gi neer ing, or in civil en gi neer ing with
an en vi ron men tal en gi neer ing spe cial iza tion.  The un der grad u ate 
pro gram should have in cluded courses in math e mat ics through
dif fer en tial equa tions, chem is try, phys ics (me chan ics), fluid me -
chan ics, com puter pro gram ming, and the de sign of wa ter and
wastewater treat ment pro cesses.

De pending on their un der grad u ate pro grams and their spe cial -
ties within en vi ron men tal en gi neer ing, stu dents who are ad mit ted
to the mas ter's de gree pro gram with bach e lor's de grees in fields
re lated to en vi ron men tal en gi neer ing may be re quired to com -
plete col lat eral courses.

All ap pli cants are en cour aged to pro vide their scores from the
Grad u ate Re cord Ex am i na tion Gen eral Test.

Re quire ments for the Mas ter of Sci ence De gree
in En vi ron men tal En gi neering

The stu dent must com plete a to tal of 30 cred its for the de gree un -
der ei ther Plan A (with the sis) or Plan B (with out the sis).

A stu dent un der Plan A must com plete at least 4, but not more
than 8, cred its of En vi ron men tal En gi neering 899. Should the stu -
dent com plete more than 8 cred its of En vi ron men tal En gi neering
899, no more than 8 cred its may be counted to ward the re quire -
ments for the de gree.

A stu dent un der Plan B may choose to com plete a re search
pro ject or a de sign pro ject as part of the 30 cred its re quired for the
de gree.  A stu dent who elects ei ther of these op tions must com -
plete at least 1, but not more than 3, cred its of En vi ron men tal En -
gi neering 892 or at least 3, but not more than 5, cred its of
En vi ron men tal En gi neering 893.

Doc tor of Phi los o phy

Ad mis sion

All ap pli cants are en cour aged to sub mit their scores from the
Grad u ate Re cord Ex am i na tion Gen eral Test.

Re quire ments for the Doc tor of Phi los o phy De gree
in En vi ron men tal En gi neering

In ad di tion to meet ing the re quire ments of the university and of
the Col lege of En gi neering, stu dents must meet the re quire ments 
spec i fied by their guid ance com mit tees.

DE PART MENT of
COM PUTER SCI ENCE
and EN GI NEERING

Matt W. Mutka, Chair per son

Com puter sci ence en com passes the broad ar eas of in for ma tion
pro cess ing and prob lem solv ing us ing dig i tal com put ers. Stu -
dents learn to an a lyze, de sign, and build in te grated soft ware and
hard ware dig i tal sys tems that pro cess, trans mit, and rea son
about in for ma tion in or der to solve prob lems. Com puter sci ence
grad u ates are em ployed in es sen tially all ar eas of in dus try, gov -
ern ment, and ed u ca tion. They serve as sys tem an a lysts in volved
with prob lems in busi ness and re search, de sign ers and plan ners
of pro cess and pro duc tion con trol soft ware sys tems, com puter
com po nent and sys tem de sign ers, pro gram mers, and teach ers.

UN DER GRAD U ATE PRO GRAM

The Bach e lor of Sci ence pro gram pro vides both a the o ret i cal
foun da tion in com puter sci ence, re quired for con tin ued suc cess
in this rap idly chang ing field, as well as prac ti cal ex pe ri ence with
cur rent tools and tech niques. To achieve these goals, stu dents
take courses that span a spec trum of knowl edge rang ing from
the o ret i cal foun da tions, which en able rig or ous anal y sis of com -
pu ta tional prob lems and so lu tions, to ap plied de sign and en gi -
neer ing meth ods. At the up per level, stu dents choose from a wide 
range of elec tive courses fo cus ing on com puter net works, com -
puter ar chi tec ture, ar ti fi cial in tel li gence, da ta base sys tems, com -
puter se cu rity, soft ware en gi neer ing, and com puter graphics. The 
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se nior year cul mi nates with a team-ori ented de sign course build -
ing on much of what one has learned through out the un der grad u -
ate ex pe ri ence. Com ple ment ing these ma jor ar eas, the cog nate
pro vides an ex cel lent op por tu nity to de velop an in di vid u ally se -
lected area of in ter est.

Stu dents ma jor ing in com puter sci ence with in ter ests in other
ar eas have the op por tu nity to con sult and work with in ter ested
fac ulty from a wide range of ac a demic dis ci plines.

Stu dents who are en rolled in the Bach e lor of Sci ence de gree
pro gram with a ma jor in com puter sci ence may elect a Spe cial iza -
tion in Game De sign and De vel op ment. For ad di tional in for ma -
tion, re fer to the Spe cial iza tion in Game De sign and De vel op ment
state ment in the De part ment of Tele com mu ni ca tion, In for ma tion
Stud ies and Me dia sec tion of this cat a log.

The Bach e lor of Sci ence de gree pro gram in Com puter Sci ence
is ac cred ited by the Com put ing Ac cred i ta tion Com mis sion of
ABET, www.abet.org.

Re quire ments for the Bach e lor of Sci ence De gree
in  Com puter Sci ence
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its, are 
re quired for the Bach e lor of Sci ence de gree in Com puter Sci ence.

The Uni ver sity's Tier II writ ing re quire ment for the Com puter Sci ence  ma jor is met by 
com plet ing Com puter Sci ence  and En gi neering 498, ref er enced in item  3. b.  be low.

Stu dents who are en rolled in the Col lege of En gi neering may com plete the al ter na -
tive track to In te gra tive Studies in Bi o log i cal and Phys i cal Sci ences  that is de scribed in
item 1. un der the head ing Grad u a tion Re quire ments for All Ma jors in the Col lege
state ment. 

2. The re quire ments of the Col lege of En gi neering for the Bach e lor of Sci ence de gree.
The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be

counted to ward Col lege re quire ments as ap pro pri ate.
3. The fol low ing re quire ments for the ma jor:

CREDITS
a. Bio sci ence - Courses may not be used to sat isfy both (1) and

( 2) be low . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 to 6
(1) One of the fol low ing courses:

BS 161 Cell and Mo lec u lar Bi ol ogy . . . . . . . . . . . . . . . 3
ENT 205 Pests, So ci ety and En vi ron ment . . . . . . . . . . . 3
MMG 201 Fun da men tals of Mi cro bi ol ogy . . . . . . . . . . . . 3
PLB 105 Plant Bi ol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . 3
PSL 250 In tro duc tory Phys i ol ogy. . . . . . . . . . . . . . . . . . 4
ZOL 141 In tro duc tory Hu man Ge net ics . . . . . . . . . . . . . 3

(2) One of the fol low ing courses:
BS 171 Cell and Mo lec u lar Bi ol ogy Lab o ra tory . . . . . . 2
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . 1
CEM 162 Chem is try Lab o ra tory II . . . . . . . . . . . . . . . . . . 1
PHY 191 Phys ics Lab o ra tory for Sci en tists, I . . . . . . . . . 1
PHY 192 Phys ics Lab o ra tory for Sci en tists, II . . . . . . . . 1
PLB 106 Plant Bi ol ogy Lab o ra tory . . . . . . . . . . . . . . . . . 1

b. All of the fol low ing courses:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
CSE 100 Com puter Sci ence as a Pro fes sion. . . . . . . . . . . . 1
CSE 231 In tro duc tion to Pro gram ming I . . . . . . . . . . . . . . . . 4
CSE 232 In tro duc tion to Pro gramming II . . . . . . . . . . . . . . . 4
CSE 260 Dis crete Struc tures in Com puter Sci ence . . . . . . . 4
CSE 320 Com puter Or ga ni za tion and Ar chi tec ture . . . . . . . 3
CSE 331 Al go rithms and Data Struc tures . . . . . . . . . . . . . . 3
CSE 335 Ob ject-Ori ented Soft ware De sign . . . . . . . . . . . . . 4
CSE 410 Op er ating Sys tems . . . . . . . . . . . . . . . . . . . . . . . . 3
CSE 498 Col lab o ra tive De sign (W) . . . . . . . . . . . . . . . . . . . 4
STT 351 Prob a bil ity and Sta tis tics for En gi neering . . . . . . . 3

c. An ad di tional five courses se lected from the fol low ing:. . . . . . . . . 15
CSE 420 Com puter Ar chi tec ture . . . . . . . . . . . . . . . . . . . . . 3
CSE 422 Com puter Net works . . . . . . . . . . . . . . . . . . . . . . . 3
CSE 425 In tro duc tion to Com puter Se cu rity. . . . . . . . . . . . . 3
CSE 435 Soft ware En gi neer ing . . . . . . . . . . . . . . . . . . . . . . 3
CSE 440 In tro duc tion to Ar ti fi cial In tel li gence. . . . . . . . . . . . 3
CSE 450 Trans la tion of Pro gramming Lan guages . . . . . . . . 3
CSE 460 Computability and For mal Lan guage The ory . . . . 3
CSE 471 Me dia Pro cessing and Mul ti me dia Com put ing . . . 3
CSE 472 Com puter Graphics . . . . . . . . . . . . . . . . . . . . . . . . 3
CSE 473 Fun da men tals of 3D Game De vel op ment. . . . . . . 3
CSE 476 Mo bile Ap pli ca tion De vel op ment. . . . . . . . . . . . . . 3
CSE 477 Web Ap pli ca tion Ar chi tec ture and De vel op ment. . 3
CSE 480 Da ta base Sys tems . . . . . . . . . . . . . . . . . . . . . . . . 3
CSE 484 In for ma tion Re trieval . . . . . . . . . . . . . . . . . . . . . . . 3
CSE 491 Se lected Top ics in Com puter Sci ence . . . . . . 1 to 4
MTH 451 Nu mer i cal Anal y sis I . . . . . . . . . . . . . . . . . . . . . . . 3

d. Re quired Cog nate: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
Cog nates in the fol low ing ar eas are avail able to stu dents in Com -
puter Sci ence: busi ness, com mu ni ca tion arts and sci ences, for -
eign lan guage, math e mat ics, the nat u ral sci ences, phi los o phy,
psy chol ogy, the so cial sci ences, and tele com mu ni ca tion.  Stu -
dents may com plete cog nates in other ar eas with the ap proval of

the De part ment of Com puter Sci ence and En gi neer ing ac a demic
ad vi sor. The cog nate should en hance the stu dent’s abil ity to ap ply 
an a lyt i cal pro ce dures in a spe cific sub ject area.

The cog nate re quires a min i mum of four courses to tal ing 15 or
more cred its out side the Col lege of En gi neer ing se lected from (1)
or (2) be low. The ac a demic ad vi sor of the De part ment of Com puter 
Sci ence and En gi neer ing must pre ap prove both the cog nate and
the cog nate courses.
(1) At least 6 of the 15 cred its must be in courses at the 300-400

level.  The cog nate in The Eli Broad Col lege of Busi ness re -
quires a spe cific set of courses: ACC 230, EC 210, FI
320, GBL 323, and MKT 327. 

(2) A se quence of at least four courses in a for eign lan guage.

MI NOR IN COM PUTER SCI ENCE

The Mi nor in Com puter Sci ence and En gi neer ing is ad min is tered
by the De part ment of Com puter Sci ence and En gi neer ing. This
mi nor will pro vide stu dents with a ba sic foun da tion in com puter
sci ence that is ap pli ca ble to many dis ci plines. This will also pro -
vide op por tu ni ties for stu dents in in dus try or gov ern ment, as well
as pre pare stu dents for grad u ate-level study in com puter sci -
ence.

The mi nor is avail able as an elec tive to stu dents who are en -
rolled in bach e lor’s de gree pro grams at Mich i gan State Uni ver sity
other than the Bach e lor of Sci ence De gree in Com puter Sci ence
or the Bach e lor of Sci ence De gree in Com puter En gi neer ing . 
With the ap proval of the de part ment and col lege that ad min is ters
the stu dent’s de gree pro gram, the courses that are used to sat isfy 
the mi nor may also be used to sat isfy the re quire ments for the
bach e lor’s de gree. 

Stu dents who plan to com plete the re quire ments for the mi nor
must ap ply to the De part ment of Com puter Sci ence and En gi -
neer ing. The min i mum cri te ria for ac cep tance is the com ple tion of 
Com puter Sci ence and En gi neer ing 231 and 260 with a com -
bined grade-point av er age in those two courses of 3.0. En roll -
ment may be lim ited. Ap pli ca tion forms are avail able at
www.cse.msu.edu.

Re quire ments for the Mi nor in Com puter Sci ence

Com plete a min i mum of 18 cred its in the De part ment of Com puter Sci ence and En -
gi neer ing from the fol low ing:

CRED ITS
1. All of the fol low ing courses (12 cred its):

CSE 231 In tro duc tion to Pro gram ming I. . . . . . . . . . . . . . . . . . . . . 4
CSE 232 In tro duc tion to Pro gram ming II . . . . . . . . . . . . . . . . . . . . 4
CSE 260 Dis crete Struc tures in Com puter Science . . . . . . . . . . . . 4

2. Two of the fol low ing courses (6 or 7 cred its):
CSE 320 Com puter Or ga ni za tion and Ar chi tec ture . . . . . . . . . . . . 3
CSE 331 Al go rithms and Data Struc tures . . . . . . . . . . . . . . . . . . . 3
CSE 335 Ob ject-Ori ented Soft ware De sign . . . . . . . . . . . . . . . . . . 4
CSE 410 Op er at ing Sys tems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
CSE 420 Com puter Ar chi tec ture . . . . . . . . . . . . . . . . . . . . . . . . . . 3
CSE 422 Com puter Net works . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
CSE 425 In tro duc tion to Com puter Se cu rity. . . . . . . . . . . . . . . . . . 3
CSE 435 Soft ware En gi neer ing . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
CSE 440 In tro duc tion to Ar ti fi cial In tel li gence. . . . . . . . . . . . . . . . . 3
CSE 450 Trans la tion of Pro gram ming Lan guages . . . . . . . . . . . . . 3
CSE 460 Computability and For mat Lan guage The ory . . . . . . . . . 3
CSE 471 Me dia Pro cess ing and Mul ti me dia Com put ing . . . . . . . . 3
CSE 472 Com puter Graphics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
CSE 473 Fun da men tals of 3D Game De vel op ment. . . . . . . . . . . . 3
CSE 476 Mo bile Ap pli ca tion De vel op ment. . . . . . . . . . . . . . . . . . . 3
CSE 477 Web Ap pli ca tion Ar chi tec ture and De vel op ment. . . . . . . 3
CSE 480 Da ta base Sys tems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
CSE 484 In for ma tion Re trieval . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

TEACHER CER TIF I CA TION OP TION

A com puter sci ence dis ci plin ary mi nor is avail able for teacher cer -
tif i ca tion.

Stu dents who elect the com puter sci ence dis ci plin ary mi nor
must con tact the De part ment of Com puter Sci ence and En gi -
neering.
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For ad di tional in for ma tion, re fer to the state ment on TEACHER
CER TIF I CA TION in the De part ment of Teacher Ed u ca tion sec -
tion of this cat a log.

LINKED BACH E LOR’S-MAS TER’S DE GREE IN 
COM PUTER SCI ENCE

Bach e lor of Sci ence De gree in Com puter En gi neer ing
Mas ter of Sci ence De gree in Com puter Sci ence

The de part ment wel comes ap pli ca tions from Mich i gan State Uni -
ver sity Com puter En gi neer ing un der grad u ate stu dents in their ju -
nior and se nior year.  Ad mis sion ap pli ca tions must be made
dur ing the prior spring se mes ter for an an tic i pated spring grad u a -
tion or the prior fall se mes ter for an an tic i pated fall grad u a tion to
al low ad mis sion be fore the fi nal se mes ter as a Com puter En gi -
neer ing un der grad u ate.  Ad mis sion to the pro gram re quires a
min i mum un der grad u ate grade-point av er age of 3.5 and an ap -
proved pro gram of study for the Mas ter of Sci ence de gree in
Com puter Sci ence at the time of ad mis sion. Ad mis sion to the
Linked Bach e lor’s-Mas ter’s pro gram al lows the ap pli ca tion of up
to 9 cred its to ward the mas ter’s pro gram for qual i fy ing 400-level
and above course work taken at the un der grad u ate level at Mich i -
gan State Uni ver sity or an ex ter nal ac cred ited in sti tu tion. The
num ber of ap proved cred its, not to ex ceed 9, are ap plied to ward
the credit re quire ment of the mas ter’s de gree. Cred its ap plied to
the Linked Bach e lor’s-Mas ter’s pro gram are not el i gi ble to be ap -

plied to any other grad u ate de gree pro gram.

LINKED BACH E LOR’S-MAS TER’S DE GREE IN
COM PUTER SCI ENCE

Bach e lor of Sci ence De gree in Com puter Sci ence
Mas ter of Sci ence De gree in Com puter Sci ence

The de part ment wel comes ap pli ca tions from  Mich i gan State Uni -
ver sity Com puter Sci ence un der grad u ate stu dents in their ju nior
and se nior year.  Ad mis sion ap pli ca tions must be made dur ing the 
prior spring se mes ter for an an tic i pated spring grad u a tion or the
prior fall se mes ter for an an tic i pated fall grad u a tion to al low ad -
mis sion be fore the fi nal se mes ter as a Com puter Sci ence un der -
grad u ate.  Ad mis sion to the pro gram re quires a min i mum
un der grad u ate grade-point av er age of 3.5 and an ap proved pro -
gram of study for the Mas ter of Sci ence de gree in Com puter Sci -
ence at the time of ad mis sion. Ad mis sion to the Linked
Bach e lor’s-Mas ter’s program al lows the ap pli ca tion of up to 9
cred its to ward the mas ter’s pro gram for qual i fy ing 400-level and
above course work taken at the un der grad u ate level at Mich i gan
State Uni ver sity or an ex ter nal ac cred ited in sti tu tion. The num ber
of ap proved cred its, not to ex ceed 9, are ap plied to ward the credit
re quire ment of the mas ter’s de gree. Cred its ap plied to the Linked
Bach e lor’s-Mas ter’s program are not el i gi ble to be ap plied to any
other grad u ate de gree pro gram.

GRAD U ATE STUDY

The De part ment of Com puter Sci ence and En gi neer ing of fers
pro grams lead ing to the Mas ter of Sci ence and Doc tor of Phi los o -
phy de grees.  Ad vanced study is avail able in a va ri ety of com puter 
sci ence re search ar eas such as al go rithms, com puter se cu rity,
da ta bases, data min ing, ma chine learn ing, nat u ral lan guage pro -
cess ing, net work ing, pat tern rec og ni tion and im age pro cess ing,
and soft ware en gi neer ing, as well as many in ter dis ci plin ary re -
search ar eas such as bioinformatics, cog ni tive sci ence, and dig i -
tal evo lu tion. 

Stu dents who are en rolled in mas ter’s or doc toral de gree pro -
grams in the De part ment of Com puter Sci ence and En gi neering

may elect an Interdepartmental Specialization in Cognitive
Science. For ad di tional in for ma tion, re fer to the state ment on In -
ter de part men tal Grad u ate Spe cial iza tions in Cog ni tive Sci ence
in the Col lege of So cial Sci ence sec tion of this cat a log. For ad di -
tional in for ma tion, con tact the De part ment of Com puter Sci ence
and En gi neering.

Mas ter of Sci ence

In ad di tion to meet ing the re quire ments of the university and of
the Col lege of En gi neering, stu dents must meet the re quire ments 
spec i fied be low.

Ad mis sion

Ap pli cants for ad mis sion should pos sess a bach e lor's de gree in
com puter sci ence or a re lated field such as math e mat ics, phys -
ics, or elec tri cal en gi neer ing.  All ap pli cants must sub mit their
scores from the Grad u ate Re cord Ex am i na tion (GRE) Gen eral
Test. Ad di tional in for ma tion is avail able on the De part ment's Web 
site at http://cse.msu.edu.  

Re quire ments for the Mas ter of Sci ence De gree
in Com puter Sci ence

The stu dent must com plete a to tal of 30 cred its for the de gree un -
der ei ther Plan A (with the sis) or Plan B (with out the sis) and meet
the re quire ments spec i fied be low:

Re quire ments for Both Plan A and Plan B:  

The stu dent must com plete:
1. The breadth re quire ment as de scribed in the Grad u ate

Hand book which is avail able on the De part ment's Web site
at http://www.cse.msu.edu.

2. At least 18 cred its in courses el i gi ble to sat isfy the breadth re -
quire ment as ap proved by the stu dent's ac a demic advisor.

Ad di tional Re quire ments for Plan A:

The stu dent must com plete:
1. A min i mum of 21 cred its in 800-900 level courses ex clud ing

Com puter Sci ence and En gi neer ing 801, 890, and 899.
2. At least 6, but not more than 8, cred its of CSE 899 Mas ter's

The sis Re search.

Ad di tional Re quire ments for Plan B:

1. Com plete a min i mum of 24 cred its in 800-900 level courses
ex clud ing Com puter Sci ence 801, 890, and 899.

Doc tor of Phi los o phy

In ad di tion to meet ing the re quire ments of the university and of
the Col lege of En gi neering, stu dents must meet the re quire ments 
spec i fied be low.

Ad mis sion

Ap pli cants should be in the top 25 per cent of their mas ter's de -
gree classes and should have a grade–point av er age of at least
3.50 on a scale of 4.0.

Ap pli cants must sub mit their scores on the Grad u ate Re cord
Ex am i na tion Gen eral Test.

Ap pli cants who have a Bach e lor of Sci ence de gree and who
dem on strate ex cep tional po ten tial for grad u ate study may be ac -
cepted for ad mis sion to the doc toral pro gram.

Ad di tional in for ma tion is avail able on the De part ment's Web
site at http://cse.msu.edu.
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Re quire ments for the Doc tor of Phi los o phy De gree
in Com puter Sci ence

In ad di tion to meet ing the re quire ments of the uni ver sity and of the 
Col lege of En gi neer ing, stu dents must meet the re quire ments
spec i fied by the de part ment in the Grad u ate Hand book avail able
at http://cse.msu.edu as well re quire ments specificed by their
guid ance com mit tees.  All courses that are used to sat isfy the re -
quire ments for the de gree must have been com pleted un der the
nu mer i cal grad ing sys tem.

DE PART MENT of
ELEC TRI CAL and
COM PUTER EN GI NEERING

Tim Hogan, Act ing Chair per son 

The De part ment of Elec tri cal and Com puter En gi neer ing of fers
two un der grad u ate pro grams and a con cen tra tion lead ing to a
Bach e lor of Sci ence de gree. The com puter en gi neer ing pro gram
pro vides stu dents the op por tu nity to cus tom ize their pro gram
through core elec tives in com puter ar chi tec ture, com puter net -
works, and VLSI de sign and fo cus elec tives in hard ware or soft -
ware tracks. The pro gram in elec tri cal en gi neer ing al lows
stu dents to choose their ma jor elec tives from seven ar eas in clud -
ing: electromagnetics, power, in te grated cir cuits/VLSI, solid-state 
elec tron ics/electroptics, com mu ni ca tions/sig nal pro cess ing, con -
trol/ro bot ics, and bio med i cal en gi neer ing. In ad di tion, stu dents
can choose a bio med i cal en gi neer ing con cen tra tion that is noted
on the stu dent's tran script.

UN DER GRAD U ATE PRO GRAMS

COM PUTER EN GI NEERING

Com puter en gi neer ing is con cerned with the or ga ni za tion and de -
sign of com put ers and com puter sys tems. The study of com puter
hard ware and soft ware, and their in te gra tion and ap pli ca tion, is
em pha sized. The un der grad u ate pro gram in com puter en gi neer -
ing in te grates stud ies in math e mat ics, ba sic sci ences, en gi neer -
ing sci ences, and en gi neer ing de sign. The pro gram is struc tured
to es tab lish an a lyt i cal and de sign skills in ar eas such as com puter 
ar chi tec ture, dig i tal logic de sign, an a log and mixed-sig nal cir -
cuits, com puter com mu ni ca tion net works, dig i tal com puter con -
trol, in te grated cir cuit en gi neer ing, soft ware en gi neer ing,
op er at ing sys tems, data struc tures and al go rithms, com -
puter–aided en gi neer ing, and elec tronic de sign au to ma tion.
Com ple menting these fun da men tals, the pro gram also pro vides
op por tu ni ties for spe cial iza tion in in di vid u ally  se lected ar eas of
in ter est.

The Bach e lor of Sci ence De gree pro gram in Com puter En gi -
neer ing is ac cred ited by the En gi neer ing Ac cred i ta tion Com mis -
sion of ABET, www.abet.org. 

Re quire ments for the Bach e lor of Sci ence De gree
in Com puter En gi neering
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 128 cred its, in clud ing gen eral elec tive cred its, are 
re quired for the Bach e lor of Sci ence de gree in Com puter En gi neering.

The Uni ver sity's Tier II writ ing re quire ment for the Com puter En gi neering ma jor is
met by com plet ing Elec tri cal and Com puter En gi neering 480.  That course is ref er -
enced in item  3. b.  be low.

Stu dents who are en rolled in the Col lege of En gi neering may com plete the al ter na -
tive track to In te gra tive Studies in Bi o log i cal and Phys i cal Sci ences that is de scribed in
item 1. un der the head ing Grad u a tion Re quire ments for All Ma jors in the Col lege
state ment.  Cer tain courses ref er enced in re quire ment 3. be low may be used to sat isfy
the al ter na tive track.

2. The re quire ments of the Col lege of En gi neering for the Bach e lor of Sci ence de gree.
The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be

counted to ward Col lege re quire ments as ap pro pri ate.
3. The fol low ing re quire ments for the ma jor:

CREDITS
a. One of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . . . . 1
PHY 191 Phys ics Lab o ra tory for Sci en tists, I . . . . . . . . . . . . 1

b. All of the fol low ing courses:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
CSE 231 In tro duc tion to Pro gramming I . . . . . . . . . . . . . . . . 4
CSE 232 In tro duc tion to Pro gramming II . . . . . . . . . . . . . . . 4
CSE 260 Dis crete Struc tures in Com puter Sci ence . . . . . . . 4
CSE 331 Al go rithms and Data Struc tures . . . . . . . . . . . . . . 3
CSE 410 Op er at ing Sys tems . . . . . . . . . . . . . . . . . . . . . . . . 3
ECE 201 Cir cuits and Sys tems I . . . . . . . . . . . . . . . . . . . . . 3
ECE 202 Cir cuits and Sys tems II . . . . . . . . . . . . . . . . . . . . . 3
ECE 203 Elec tric Cir cuits and Sys tems Lab o ra tory . . . . . . . 1
ECE 230 Dig i tal Logic Fun da men tals. . . . . . . . . . . . . . . . . . 3
ECE 280 Elec tri cal En gi neer ing Anal y sis . . . . . . . . . . . . . . . 3
ECE 302 Elec tronic Cir cuits . . . . . . . . . . . . . . . . . . . . . . . . . 3
ECE 303 Elec tron ics Lab o ra tory . . . . . . . . . . . . . . . . . . . . . 1
ECE 331 Mi cro pro ces sors and Dig i tal Sys tems . . . . . . . . . . 4

ECE 390 Eth ics, Pro fes sion al ism and Con tem po rary
Is sues . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

ECE 480 Se nior De sign . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
c. Elec tives

Com plete 24 cred its of elec tives as spec i fied be low. At least 18
cred its must be from core and fo cus track elec tives com bined,
with at least one course with a laboratory. Ad di tional cred its to
meet the 24 credit re quire ment may be taken from other courses
listed be low, any 400-level Com puter Sci ence and En gi neer ing
(CSE) or Elec tri cal and Com puter En gi neer ing (ECE) courses, or
by com plet ing an ap proved 3 or 4 credit ex pe ri en tial, out-of-class -
room ed u ca tion ex pe ri ence ob tained through en gi neer ing co op -
er a tive ed u ca tion or in de pend ent study.
Core
At least 6 cred its from the fol low ing:
CSE 420 Com puter Ar chi tec ture . . . . . . . . . . . . . . . . . . . . . 3
CSE 422 Com puter Net works . . . . . . . . . . . . . . . . . . . . . . . 3

or
ECE 442 In tro duc tion to Com mu ni ca tion Net works . . . . . . . 3
ECE 410 VLSI De sign . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
Both CSE 422 and ECE 442 may not be used to ful fill this re quire -
ment.
Fo cus Track
At least 12 cred its from the fol low ing:
Hard ware
ECE 402 Ap pli ca tions of An a log In te grated Cir cuits . . . . . . 4
ECE 411 Elec tronic De sign Au to ma tion . . . . . . . . . . . . . . . . 4
ECE 412 In tro duc tion to Mixed-Sig nal Cir cuit De sign . . . . . 4
ECE 445 Bio med i cal In stru men ta tion. . . . . . . . . . . . . . . . . . 3
Soft ware
CSE 335 Ob ject-ori ented Soft ware De sign . . . . . . . . . . . . . 3
CSE 450 Trans la tion of Pro gram ming Lan guages . . . . . . . . 3
CSE 471 Me dia Pro cess ing and Mul ti me dia Com put ing . . . 3
ECE 366 In tro duc tion to Sig nal Pro cess ing . . . . . . . . . . . . . 3
Rec om mended Elec tives
ECE 305 Elec tro mag netic Fields and Waves I. . . . . . . . . . . 4
ECE 313 Con trol Sys tems . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ECE 404 Ra dio Fre quency Elec tronic Cir cuits . . . . . . . . . . . 4
ECE 415 Com puter Aided Man u fac tur ing . . . . . . . . . . . . . . 3
ECE 416 Dig i tal Con trol . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ECE 457 Com mu ni ca tion Sys tems . . . . . . . . . . . . . . . . . . . 3
ECE 458 Com mu ni ca tion Sys tems Lab o ra tory . . . . . . . . . . 1
ECE 466 Dig i tal Sig nal Pro cess ing and Fil ter De sign . . . . . 3
ECE 474 Prin ci ples of Elec tron ics De vices . . . . . . . . . . . . . 3

Bio med i cal En gi neer ing Con cen tra tion

The de part ment of fers a con cen tra tion for stu dents who plan to
pur sue grad u ate work in bio med i cal ar eas or seek em ploy ment in
se lected med i cal-re lated ar eas. The con cen tra tion is avail able to, 
but not re quired of, any stu dent en rolled in the Bach e lor of Sci -
ence de gree pro gram in Com puter En gi neer ing. Courses com -
pleted to sat isfy re quire ment 3. above may also be used to sat isfy
the re quire ments of the con cen tra tion. The con cen tra tion will be
noted on the stu dent’s tran script.
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Bio med i cal En gi neer ing

To earn a Bach e lor of Sci ence de gree in Com puter En gi neer ing
with a bio med i cal en gi neer ing con cen tra tion, stu dents must com -
plete re quire ments 1., 2., and 3. above and the fol low ing:

CRED ITS
1. Com plete 6 cred its from the fol low ing courses: . . . . . . . . . . . . . . . . . . .

ANTR 350 Hu man Gross Anat omy for Pre-Health Professionals. . . 3
BS 161 Cell and Mo lec u lar Biology . . . . . . . . . . . . . . . . . . . . . . . 3
PSL 250 In tro duc tory Phys i ol ogy. . . . . . . . . . . . . . . . . . . . . . . . . . 4
PSL 310 Phys i ol ogy for Pre-Health Professionals . . . . . . . . . . . . . 4

2. Com plete 6 cred its from the fol low ing courses:
ECE 445 Bio med i cal In stru men ta tion. . . . . . . . . . . . . . . . . . . . . . . 3
ECE 446 Bio med i cal Sig nal Pro cess ing. . . . . . . . . . . . . . . . . . . . . 3
ECE 447 In tro duc tion to Bio med i cal Im ag ing . . . . . . . . . . . . . . . . . 3
ECE 448 Mod el ing and Anal y sis of Bioelectrical Sys tems . . . . . . . 3

3. Com plete 3 cred its from the fol low ing courses:
BE 445 Biosensors for Med i cal Di ag nos tics . . . . . . . . . . . . . . . . 3
ME 494 Biofluid Me chan ics and Heat Trans fer . . . . . . . . . . . . . . 3
ME 495 Tis sue Me chan ics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MSE 425 Biomaterials and Biocompatability . . . . . . . . . . . . . . . . . 3
A 400-level listed above or other ap proved Elec tri cal and Com puter En -
gi neer ing (ECE) courses with bio med i cal en gi neer ing con tent as ap -
proved by the stu dent’s ad vi sor. The course used to ful fill this
re quire ment may not be used to ful fill con cen tra tion re quire ment  1. or 2.

ELEC TRI CAL AND COM PUTER EN GI NEER ING

The Bach e lor of Sci ence de gree in Elec tri cal and Com puter En gi -
neer ing is of fered only at the MSU Dubai in struc tional site. The
pro gram is de signed to pro vide stu dents with an op por tu nity to
study elec tri cal en gi neer ing and com puter en gi neer ing in clud ing
ex plo ra tion of both hard ware and soft ware.

Re quire ments for the Bach e lor of Sci ence De gree
in Elec tri cal and Com puter En gi neer ing
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the  Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 128 cred its, in clud ing gen eral elec tive cred its, are 
re quired for the Bach e lor of Sci ence de gree in Elec tri cal and Com puter En gi neer ing.

The Uni ver sity's Tier II writ ing re quire ment for the Elec tri cal and Computer En gi neer -
ing ma jor is met by com plet ing Elec tri cal and Com puter  En gi neer ing 480.  That course
is ref er enced in item 3. b. be low.

Stu dents who are en rolled in the Col lege of En gi neer ing may com plete the al ter na -
tive track to In te gra tive Stud ies in Bi o log i cal and Phys i cal Sci ences that is de scribed in
item 1. un der the head ing Grad u a tion Re quire ments for All Ma jors in the Col lege
state ment.  Cer tain courses ref er enced in re quire ment 3. be low may be used to sat isfy
the al ter na tive track.

2. The re quire ments of the Col lege of En gi neer ing for the Bach e lor of Sci ence de gree.
The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be

counted to ward Col lege re quire ments as ap pro pri ate.
3. The fol low ing re quire ments for the ma jor:

CRED ITS
a. One of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . . . . 1
PHY 191 Phys ics Lab o ra tory for Sci en tists, I . . . . . . . . . . . . 1

b. All of the fol low ing courses:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43
CSE 232 In tro duc tion to Pro gram ming II . . . . . . . . . . . . . . . 4
CSE 260 Dis crete Struc tures in Com puter Sci ence . . . . . . . 4
CSE 331 Al go rithms and Data Struc tures . . . . . . . . . . . . . . 3
ECE 201 Cir cuits and Sys tems I . . . . . . . . . . . . . . . . . . . . . 3
ECE 202 Cir cuits and Sys tems II . . . . . . . . . . . . . . . . . . . . . 3
ECE 203 Cir cuits and Sys tems Lab o ra tory . . . . . . . . . . . . . 1
ECE 230 Dig i tal Logic Fun da men tals. . . . . . . . . . . . . . . . . . 3
ECE 280 Elec tri cal En gi neer ing Anal y sis . . . . . . . . . . . . . . . 3
ECE 302 Elec tronic Cir cuits . . . . . . . . . . . . . . . . . . . . . . . . . 3
ECE 303 Elec tron ics Lab o ra tory . . . . . . . . . . . . . . . . . . . . . 1
ECE 313 Con trol Sys tems . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ECE 331 Mi cro pro ces sors and Dig i tal Sys tems . . . . . . . . . . 4
ECE 366 In tro duc tion to Sig nal Pro cess ing . . . . . . . . . . . . . 3
ECE 390 Eth ics, Pro fes sion al ism and Con tem po rary

Is sues . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
ECE 480 Se nior De sign . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

c. Com plete a min i mum of 21 cred its from the fol low ing courses.
Spe cific courses of fered at the Dubai in struc tional site can be ex -
pected to be a sub set of this list dur ing an in di vid ual stu dent’s de -
gree pur suit.
(1) At least one of the fol low ing lab o ra tory courses:

ECE 402 Ap pli ca tions of An a log In te grated Cir cuits . . . 4
ECE 404 Ra dio Fre quency Elec tronic Circuits . . . . . . . . 4
ECE 410 VLSI De sign . . . . . . . . . . . . . . . . . . . . . . . . . . 4
ECE 411 Elec tronic De sign Au to ma tion . . . . . . . . . . . . . 4
ECE 412 In tro duc tion to Mixed-Sig nal In te grated

Cir cuits . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
ECE 416 Dig i tal Con trol . . . . . . . . . . . . . . . . . . . . . . . . . 3
ECE 458 Com mu ni ca tion Sys tems Lab o ra tory . . . . . . . 1

(2) At least one of the fol low ing courses:

CSE 335 Ob ject-ori ented Soft ware De sign . . . . . . . . . . 3
CSE 410 Op er at ing Sys tems . . . . . . . . . . . . . . . . . . . . . 3
CSE 420 Com puter Ar chi tec ture . . . . . . . . . . . . . . . . . . 3
CSE 450 Trans la tion of Pro gram ming Lan guages . . . . . 3
CSE 471 Me dia Pro cess ing and Mul ti me dia Com put ing 3

(3) At least one of the fol low ing courses:
ECE 305 Elec tro mag netic Fields and Waves I. . . . . . . . 4
ECE 320 En ergy Con ver sion and Power Elec tron ics . . . 3
ECE 423 Power Sys tem Anal y sis. . . . . . . . . . . . . . . . . . 3
ECE 442 In tro duc tion to Com mu ni ca tion Net works . . . . 3
ECE 457 Com mu ni ca tion Sys tems. . . . . . . . . . . . . . . . . 3
ECE 466 Dig i tal Sig nal Pro cess ing and Fil ter De sign . . 3
ECE 474 Prin ci ples of Elec tronic De vices . . . . . . . . . . . 3

Stu dents may use reg is tered ‘out of class room’ ex pe ri ences to sub sti -
tute for cred its in this re quire ment. Stu dents who com plete a to tal of
three ex pe ri ences doc u mented by pre-ap proved En gi neer ing 393 or
Elec tri cal and Com puter En gi neer ing 490 or 499 cred its, may re duce
this re quire ment to 18 cred its. All sub sti tu tions must be ap proved by the
stu dent’s ac a demic ad vi sor.

ELEC TRI CAL EN GI NEERING

The pro gram pro vides both re quired and elec tive stud ies in com -
mu ni ca tions, com put ers, con trol sys tems, electromagnetics,
elec tron ics, ma te ri als pro cess ing, power, sig nals, solid state, and
bio med i cal en gi neer ing. It places em pha sis on the fun da men tals
of sci ence and math e mat ics and their ap pli ca tion to the so lu tion
of con tem po rary prob lems that are within the pur view of pro fes -
sional elec tri cal en gi neers. The pro gram is de signed to es tab lish
a sound sci en tific ba sis for con tin u ous growth in pro fes sional
com pe tence.

The Bach e lor of Sci ence De gree pro gram in Elec tri cal En gi -
neer ing is ac cred ited by the En gi neer ing Ac cred i ta tion Com mis -
sion of ABET, www.abet.org. 

Re quire ments for the Bach e lor of Sci ence De gree
in Elec tri cal En gi neering
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the  Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 128 cred its, in clud ing gen eral elec tive cred its,
are re quired for the Bach e lor of Sci ence de gree in Elec tri cal En gi neering.

The Uni ver sity's Tier II writ ing re quire ment for the Elec tri cal  En gi neering ma jor is
met by com plet ing Elec tri cal and Com puter  En gi neering 480.  That course is ref er -
enced in item 3. b. be low.

Stu dents who are en rolled in the Col lege of En gi neering may com plete the al ter na -
tive track to In te gra tive Studies in Bi o log i cal and Phys i cal Sci ences that is de scribed in
item 1. un der the head ing Grad u a tion Re quire ments for All Ma jors in the Col lege
state ment.  Cer tain courses ref er enced in re quire ment 3. be low may be used to sat isfy
the al ter na tive track.

2. The re quire ments of the Col lege of En gi neering for the Bach e lor of Sci ence de gree.
The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be

counted to ward Col lege re quire ments as ap pro pri ate.
3. The fol low ing re quire ments for the ma jor:

CREDITS
a. One of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . . . . 1
PHY 191 Phys ics Lab o ra tory for Sci en tists, I . . . . . . . . . . . . 1

b. All of the fol low ing courses:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
CSE 220 Pro gram ming in C . . . . . . . . . . . . . . . . . . . . . . . . . 3
ECE 201 Cir cuits and Sys tems I . . . . . . . . . . . . . . . . . . . . . 3
ECE 202 Cir cuits and Sys tems II . . . . . . . . . . . . . . . . . . . . . 3
ECE 203 Elec tric Cir cuits and Sys tems Lab o ra tory . . . . . . . 1
ECE 230 Dig i tal Logic Fun da men tals. . . . . . . . . . . . . . . . . . 3
ECE 280 Elec tri cal En gi neer ing Anal y sis . . . . . . . . . . . . . . . 3
ECE 302 Elec tronic Cir cuits . . . . . . . . . . . . . . . . . . . . . . . . . 3
ECE 303 Elec tron ics Lab o ra tory . . . . . . . . . . . . . . . . . . . . . 1
ECE 305 Elec tro mag netic Fields and Waves I. . . . . . . . . . . 4
ECE 313 Con trol Sys tems . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ECE 320 En ergy Con ver sion and Power Elec tron ics . . . . . . 3
ECE 331 Mi cro pro ces sors and Dig i tal Sys tems . . . . . . . . . . 4
ECE 366 In tro duc tion to Sig nal Pro cessing . . . . . . . . . . . . . 3
ECE 390 Eth ics, Pro fes sion al ism and Con tem po rary

Is sues . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
ECE 480 Se nior De sign . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

c. One of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
CE 221 Stat ics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

 ME 201 Ther mo dy nam ics. . . . . . . . . . . . . . . . . . . . . . . . . . 3
d. A min i mum of six courses to tal ing a min i mum of 18 cred its, of 3 or

4 cred its each, se lected from at least four dif fer ent ar eas. A lab o -
ra tory course must be in cluded. Stu dents may sub sti tute, for one
of the six re quired courses, a 3 or 4 credit ex pe ri en tial ed u ca tion
ex pe ri ence ob tained in a min i mum of three out-of-class room ex -
pe ri ences through en gi neer ing co op er a tive ed u ca tion or in de -
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pend ent study. Stu dents in ter ested in the ex pe ri en tial ed u ca tion
ex pe ri ence must contact the department for approval.
Electromagnetics
ECE 405 Elec tro mag netic Fields and Waves II . . . . . . . . . . 4
ECE 407 Elec tro mag netic Com pat i bil ity . . . . . . . . . . . . . . . . 4
Power
ECE 420 Ma chines and Power Lab o ra tory. . . . . . . . . . . . . . 1
ECE 423 Power Sys tem Anal y sis. . . . . . . . . . . . . . . . . . . . . 3
ECE 425 Solid State Power Con ver sion. . . . . . . . . . . . . . . . 3
In te grated Cir cuits/VLSI
ECE 402 Ap pli ca tions of An a log In te grated Cir cuits . . . . . . 4
ECE 404 Ra dio Fre quency Elec tronic Cir cuits . . . . . . . . . . . 4
ECE 410 VLSI De sign . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
ECE 411 Elec tronic De sign Au to ma tion . . . . . . . . . . . . . . . . 4
ECE 412 In tro duc tion to Mixed-Sig nal Cir cuit De sign . . . . . 4
Solid-State Elec tron ics/Elec tro-op tics
ECE 474 Prin ci ples of Elec tronic De vices . . . . . . . . . . . . . . 3
ECE 476 Elec tro-Op tics . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
ECE 477 Mi cro elec tronic Fab ri ca tion . . . . . . . . . . . . . . . . . . 3
Com mu ni ca tions/Sig nal Pro cess ing
ECE 442 In tro duc tion to Com mu ni ca tion Net works . . . . . . . 3
ECE 457 Com mu ni ca tion Sys tems . . . . . . . . . . . . . . . . . . . 3
ECE 458 Com mu ni ca tion Sys tems Lab o ra tory . . . . . . . . . . 1
ECE 466 Dig i tal Sig nal Pro cess ing and Fil ter De sign . . . . . 3
Con trol/Ro bot ics
ECE 415 Com puter Aided Man u fac tur ing . . . . . . . . . . . . . . 3
ECE 416 Dig i tal Con trol . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Bio med i cal En gi neer ing
ECE 445 Bio med i cal In stru men ta tion. . . . . . . . . . . . . . . . . . 3
ECE 446 Bio med i cal Sig nal Pro cess ing. . . . . . . . . . . . . . . . 3
ECE 447 In tro duc tion to Bio med i cal Im ag ing . . . . . . . . . . . . 3
ECE 448 Mod el ing and Anal y sis of Bioelectrical Sys tems . . 3

Biomedical En gi neer ing Con cen tra tion

The de part ment of fers a con cen tra tion for stu dents who plan to
pur sue grad u ate work in bio med i cal ar eas or seek em ploy ment in
se lected med i cal-re lated ar eas. The con cen tra tion is avail able to, 
but not re quired of, any stu dent en rolled in the Bach e lor of Sci -
ence de gree pro gram in Elec tri cal En gi neer ing. Courses com -
pleted to sat isfy re quire ment 3. above may also be used to sat isfy
the re quire ments of the con cen tra tion. The con cen tra tion will be
noted on the stu dent’s transcript.

Biomedical En gi neer ing

To earn a Bach e lor of Sci ence de gree in Electrical En gi neer ing
with a biomedical en gi neer ing con cen tra tion, stu dents must com -
plete re quire ments 1., 2., and 3. above and the fol low ing:

CRED ITS
1. Com plete 6 cred its from the fol low ing courses: . . . . . . . . . . . . . . . . . . .

ANTR 350 Hu man Gross Anat omy for Pre-Health Professionals. . . 3
BS 161 Cell and Mo lec u lar Biology . . . . . . . . . . . . . . . . . . . . . . . 3
PSL 250 In tro duc tory Phys i ol ogy. . . . . . . . . . . . . . . . . . . . . . . . . . 4
PSL 310 Phys i ol ogy for Pre-Health Professionals . . . . . . . . . . . . . 4

2. Com plete 6 cred its from the fol low ing courses:
ECE 445 Bio med i cal In stru men ta tion. . . . . . . . . . . . . . . . . . . . . . . 3
ECE 446 Bio med i cal Sig nal Pro cess ing. . . . . . . . . . . . . . . . . . . . . 3
ECE 447 In tro duc tion to Bio med i cal Im ag ing . . . . . . . . . . . . . . . . . 3
ECE 448 Mod el ing and Anal y sis of Bioelectrical Systems . . . . . . . 3

3. Com plete 3 cred its from the fol low ing courses:
BE 445 Biosensors for Med i cal Di ag nos tics . . . . . . . . . . . . . . . . 3
ME 494 Biofluid Me chan ics and Heat Trans fer . . . . . . . . . . . . . . 3
ME 495 Tis sue Me chan ics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MSE 425 Biomaterials and Biocompatability . . . . . . . . . . . . . . . . . 3
A 400-level listed above or other ap proved Elec tri cal and Com puter
Engineering (ECE) courses with bio med i cal engineering con tent as
approved by the stu dent’s ad vi sor. The course used to ful fill this re quire -
ment may not be used to ful fill con cen tra tion re quire ment  1. or 2.

LINKED BACH E LOR’S-MAS TER’S DE GREE IN 
COM PUTER SCI ENCE

Bach e lor of Sci ence De gree in Com puter En gi neer ing
Mas ter of Sci ence De gree in Com puter Sci ence

The de part ment wel comes ap pli ca tions from Mich i gan State Uni -
ver sity Com puter En gi neer ing un der grad u ate stu dents in their ju -
nior and se nior year.  Ad mis sion ap pli ca tions must be made
dur ing the prior spring se mes ter for an an tic i pated spring grad u a -
tion or the prior fall se mes ter for an an tic i pated fall grad u a tion to
al low ad mis sion be fore the fi nal se mes ter as a Com puter En gi -
neer ing un der grad u ate.  Ad mis sion to the pro gram re quires a

min i mum un der grad u ate grade-point av er age of 3.5 and an ap -
proved pro gram of study for the Mas ter of Sci ence de gree in
Com puter Sci ence at the time of ad mis sion. Ad mis sion to the
Linked Bach e lor’s-Mas ter’s pro gram al lows the ap pli ca tion of up
to 9 cred its to ward the mas ter’s pro gram for qual i fy ing 400-level
and above course work taken at the un der grad u ate level at Mich i -
gan State Uni ver sity or an ex ter nal ac cred ited in sti tu tion. The
num ber of ap proved cred its, not to ex ceed 9, are ap plied to ward
the credit re quire ment of the mas ter’s de gree. Cred its ap plied to
the Linked Bach e lor’s-Mas ter’s pro gram are not el i gi ble to be ap -

plied to any other grad u ate de gree pro gram.

LINKED BACH E LOR’S-MAS TER’S DE GREE IN 
ELEC TRI CAL EN GI NEER ING

Bach e lor of Sci ence De gree in Com puter En gi neer ing
Mas ter of Sci ence De gree in Elec tri cal En gi neer ing

The de part ment wel comes ap pli ca tions from Mich i gan State Uni -
ver sity Com puter En gi neer ing un der grad u ate stu dents in their ju -
nior and se nior year.  Ad mis sion ap pli ca tions must be made
dur ing the prior spring se mes ter for an an tic i pated spring grad u a -
tion or the prior fall se mes ter for an an tic i pated fall grad u a tion to
al low ad mis sion be fore the fi nal se mes ter as a Com puter En gi -
neer ing un der grad u ate.  Ad mis sion to the pro gram re quires a
min i mum un der grad u ate grade-point av er age of 3.5 and an ap -
proved pro gram of study for the Mas ter of Sci ence de gree in Elec -
tri cal En gi neer ing at the time of ad mis sion. Ad mis sion to the
Linked Bach e lor’s-Mas ter’s pro gram al lows the ap pli ca tion of up
to 9 cred its to ward the mas ter’s pro gram for qual i fy ing 400-level
and above course work taken at the un der grad u ate level at Mich i -
gan State Uni ver sity or an ex ter nal ac cred ited in sti tu tion. The
num ber of ap proved cred its, not to ex ceed 9, are ap plied to ward
the credit re quire ment of the mas ter’s de gree. Cred its ap plied to
the Linked Bach e lor’s-Mas ter’s pro gram are not el i gi ble to be ap -

plied to any other grad u ate de gree pro gram.

LINKED BACH E LOR’S-MAS TER’S DE GREE IN
ELEC TRI CAL EN GI NEER ING

Bach e lor of Sci ence De gree in Elec tri cal En gi neer ing
Mas ter of Sci ence De gree in Elec tri cal En gi neer ing

The de part ment wel comes ap pli ca tions from  Mich i gan State Uni -
ver sity Elec tri cal En gi neer ing un der grad u ate stu dents in their ju -
nior and se nior year.  Ad mis sion ap pli ca tions must be made
dur ing the prior spring se mes ter for an an tic i pated spring grad u a -
tion or the prior Fall se mes ter for an an tic i pated Fall grad u a tion to
al low ad mis sion be fore the fi nal se mes ter as a Elec tri cal En gi -
neer ing un der grad u ate.  Ad mis sion to the pro gram re quires a
min i mum un der grad u ate grade-point av er age of 3.5 and an ap -
proved pro gram of study for the Mas ter of Sci ence de gree in Elec -
tri cal En gi neer ing at the time of ad mis sion. Ad mis sion to the
Linked Bach e lor’s-Mas ter’s program al lows the ap pli ca tion of up
to 9 cred its to ward the mas ter’s pro gram for qual i fy ing 400-level
and above course work taken at the un der grad u ate level at Mich i -
gan State Uni ver sity or an ex ter nal ac cred ited in sti tu tion. The
num ber of ap proved cred its, not to ex ceed 9, are ap plied to ward
the credit re quire ment of the mas ter’s de gree. Cred its ap plied to
the Linked Bach e lor’s-Mas ter’s program are not el i gi ble to be ap -
plied to any other grad u ate de gree program.
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GRAD U ATE STUDY

The De part ment of Elec tri cal and Com puter En gi neering of fers
pro grams lead ing to the Mas ter of Sci ence and Doc tor of Phi los o -
phy de grees. Grad u ate study in the de part ment in or ga nized into
three groups: computer engineering in clud ing com puter ar chi tec -
ture, com puter net works, and VLSI/mi cro elec tron ics;
electrosciences in clud ing electromagnetics and elec tronic ma te -
ri als and de vices; and systems in clud ing con trol and ro bot ics, bio -
med i cal en gi neer ing, power, and sig nal pro cess ing and
com mu ni ca tions. An in ter dis ci plin ary ap proach marks many of
the re search pro jects that fac ulty share with grad u ate stu dents.

Mas ter of Sci ence

In ad di tion to meet ing the re quire ments of the university and of the 
Col lege of En gi neering, stu dents must meet the re quire ments
spec i fied be low.

Ad mis sion

Ap pli cants for ad mis sion should pos sess a Bach e lor of Sci ence
de gree in elec tri cal en gi neer ing or a re lated field such as phys ics,
math e mat ics, or com puter sci ence, and should have a
grade–point av er age that would in di cate  suc cess in grad u ate
study.  

Stu dents who are ad mit ted with out a Bach e lor of Sci ence de -
gree in elec tri cal en gi neer ing may be re quired to com plete col lat -
eral courses.

In ter na tional ap pli cants are re quired to sub mit Grad u ate Re -
cord Ex am i na tion Gen eral Test scores.

Re quire ments for the Mas ter of Sci ence De gree
in Elec tri cal En gi neering

The stu dent must com plete a to tal of 30 cred its un der ei ther Plan A (with the sis) or
Plan B (with out the sis) and meet the re quire ments spec i fied be low:

CREDITS
Re quire ments for Both Plan A and Plan B:
1. Core Courses.  Com plete a min i mum of four Elec tri cal and Com puter En gi neer ing

courses at the 800 or 900-level to tal ing at least 12 cred its. Two of the courses must be
se lected from the fol low ing:
ECE 813 Ad vanced VLSI De sign . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ECE 820 Ad vanced Com puter Ar chi tec ture . . . . . . . . . . . . . . . . . . 3
ECE 821 Ad vanced Power Elec tron ics and Ap pli ca tions . . . . . . . . 3
ECE 826 Lin ear Con trol Sys tems. . . . . . . . . . . . . . . . . . . . . . . . . . 3
ECE 835 Ad vanced Elec tro mag netic Fields and Waves I . . . . . . . 3
ECE 863 Anal y sis of Sto chas tic Sys tems . . . . . . . . . . . . . . . . . . . 3
ECE 874 Phys i cal Elec tron ics . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Elec tri cal and Com puter En gi neer ing 801 can not be used to ful fill
this re quire ment

2. Sup port ing Courses: At least 6 cred its in ap proved courses in ar eas such as math e -
mat ics, sta tis tics, or phys ics.

3. Sem i nar Re quire ment. First-year grad u ate stu dents are reuqired to at tend seven
sem i nars from the grad u ate sem i nar se ries.

Doc tor of Phi los o phy

Ad mis sion

In ter na tional ap pli cants are re quired  to sub mit Grad u ate Re cord
Ex am i na tion Gen eral Test scores.

Re quire ments for the Doc tor of Phi los o phy De gree
in Elec tri cal En gi neering

In ad di tion to meet ing the re quire ments of the university and of the 
Col lege of En gi neering, stu dents must meet the re quire ments
spec i fied by their guid ance com mit tees.
1. The doc toral pro gram must in clude a min i mum of 36 cred its,

in ad di tion to 24 cred its of Elec tri cal and Com puter En gi neer -
ing 999.

2. No 800-900 level in de pend ent study cred its taken be yond
the bach e lor’s de gree may be counted to wards the doc toral
de gree.

3. A min i mum of 3 cred its must be taken out side of the Col lege
of En gi neer ing in dis ci plin ary ar eas such as math e mat ics,
sta tis tics, or phys ics.

4. All courses that are used to sat isfy the re quire ments for the
de gree must have been com pleted un der the nu mer i cal
grad ing sys tem.

5. Stu dents may re quest up to 3 cred its of mas ter’s the sis re -
search be ap plied to wards this re quire ment.

6. First year grad u ate stu dents are re quired to at tend seven
sem i nars from the grad u ate sem i nar se ries.

DE PART MENT of
ME CHAN I CAL EN GI NEERING

Alejandro R. Diaz, Chair per son 

UN DER GRAD U ATE PRO GRAMS

Me chan i cal en gi neers con trib ute to the de sign and man u fac ture
of vir tu ally ev ery com mod ity in the mod ern world. They work in al -
most ev ery in dus try in clud ing aero space, au to mo bile, bio tech nol -
ogy, en ergy pro duc tion, food pro duc tion, man u fac tur ing, and
phar ma ceu ti cals. The flex i bil ity that al lows me chan i cal en gi neers 
to work in such var ied fields re quires study in a di verse breadth of
sub jects that in clude solid me chan ics, ther mo dy nam ics, con trol
the ory, fluid me chan ics, ma chine de sign, heat trans fer, and vi bra -
tions. The De part ment of Me chan i cal En gi neer ing pro vides a cur -
ric u lum that com bines a foun da tion in these math e mat ics and
sci ence-based courses with the cre ative pro cesses of en gi neer -
ing de sign. Stu dents learn the skills to de velop ideas from con -
cept to prod uct. The pro gram in te grates in di vid ual mas tery of
these sub jects with team work-based so lu tions to open-ended de -
sign prob lems and real-world ex pe ri ences. Along with re quired
courses, op tional concentrations are also available for students
to focus their programs of study on areas of particular interest.

ME CHAN I CAL EN GI NEERING

Me chan i cal en gi neers ap ply the fun da men tal prin ci ples of mo tion 
(me chan ics) and en ergy (thermosciences) to serve the needs of
peo ple through the cre ative prob lem-solv ing pro cess known as
en gi neer ing de sign. These prin ci ples are rep re sented in the sub -
jects of solid and fluid me chan ics, ther mo dy nam ics, heat trans fer, 
me chan i cal sys tems, and ma te rial sci ence. Prac tic ing me chan i -
cal en gi neers work in many ap pli ca tion ar eas, which in clude such
in dus tries as au to mo tive, chem i cal, en ergy, con sumer prod uct,
aero space, com puter and electronic, and biomedical.

The un der grad u ate me chan i cal en gi neer ing pro gram pre pares 
its grad u ates for the me chan i cal en gi neer ing pro fes sion through
a foun da tion of en gi neer ing fun da men tals; the de vel op ment of
an a lyt i cal, com pu ta tional, and ex per i men tal ca pa bil i ties to rec og -
nize, model, and solve en gi neer ing prob lems; and the ap pli ca tion
of the en gi neer ing de sign method.  Com mu ni ca tion and team ing
skills are in te grated throughout the program.

For stu dents who de sire an in ter na tional ex pe ri ence as part of
their ed u ca tion, the de part ment spon sors var i ous pro grams such
as "Me chan i cal En gi neer ing in Aachen, Ger many." Dur ing the
spring se mes ter, a small group of ju niors and se niors pur sue their 
nor mal stud ies abroad at the Tech ni cal Uni ver sity of Aachen
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where they have out stand ing op por tu ni ties to par tic i pate in ad -
vanced re search, ex plore in dus trial ac tiv i ties, and ex pe ri ence Eu -
ro pean culture and lifestyle.

The Bach e lor of Sci ence De gree pro gram in Me chan i cal En gi -
neer ing is ac cred ited by the En gi neer ing Ac cred i ta tion Com mis -
sion of ABET, www.abet.org.

Re quire ments for the Bach e lor of Sci ence De gree
in Me chan i cal En gi neering
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 128 cred its, in clud ing gen eral elec tive cred its, are 
re quired for the Bach e lor of Sci ence de gree in Me chan i cal En gi neering.

The Uni ver sity's Tier II writ ing re quire ment for the Me chan i cal  En gi neering ma jor is
met by com plet ing Me chan i cal En gi neering 332, 412, 451, 461, and 481. Those
courses are ref er enced in item 3. b. (1) be low.

Stu dents who are en rolled in the Col lege of En gi neering may com plete the al ter na -
tive track to In te gra tive Studies in Bi o log i cal and Phys i cal Sci ences that is de scribed in
item 1. un der the head ing Grad u a tion Re quire ments for All Ma jors in the Col lege
state ment.  Cer tain courses ref er enced in re quire ment 3. be low may be used to sat isfy
the al ter na tive track.

2. The re quire ments of the Col lege of En gi neering for the Bach e lor of Sci ence de gree.
The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be

counted to ward Col lege re quire ments as ap pro pri ate.
3. The fol low ing re quire ments for the ma jor: . . . . . . . . . . . . . . . . . . . . . . . CREDITS

a. All of the fol low ing courses out side the De part ment of
Me chan i cal En gi neering:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
CE 221 Stat ics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . . . . 1
ECE 345 Elec tronic In stru men ta tion and Sys tems. . . . . . . . 3
MSE 250 Ma te ri als Sci ence and En gi neer ing. . . . . . . . . . . . 3
STT 351 Prob a bil ity and Sta tis tics for En gi neer ing . . . . . . . 3

b. All of the fol low ing courses in the De part ment of
Me chan i cal En gi neering:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
ME 222 Me chan ics of De form able Sol ids. . . . . . . . . . . . . . 3
ME 280 Graphic Com mu ni ca tions . . . . . . . . . . . . . . . . . . . 2
ME 361 Dy nam ics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

 ME 201 Ther mo dy nam ics. . . . . . . . . . . . . . . . . . . . . . . . . . 3
ME 332 Fluid Me chan ics . . . . . . . . . . . . . . . . . . . . . . . . . . 4
ME 371 Me chan i cal De sign I . . . . . . . . . . . . . . . . . . . . . . . 3
ME 391 Me chan i cal En gi neer ing Anal y sis . . . . . . . . . . . . . 3
ME 410 Heat Trans fer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ME 412 Heat Trans fer Lab o ra tory . . . . . . . . . . . . . . . . . . . 2
ME 451 Con trol Sys tems . . . . . . . . . . . . . . . . . . . . . . . . . . 4
ME 461 Me chan i cal Vi bra tions . . . . . . . . . . . . . . . . . . . . . . 3
ME 471 Me chan i cal De sign II . . . . . . . . . . . . . . . . . . . . . . . 3
ME 481 Me chan i cal En gi neer ing De sign Pro jects . . . . . . . 3

c. Se nior Elec tives (a min i mum of 9 cred its):
ME 416 Com puter As sisted De sign of Ther mal Sys tems. . 3
ME 417 De sign of Al ter na tive En ergy Sys tems . . . . . . . . . 3
ME 422 In tro duc tion to Com bus tion . . . . . . . . . . . . . . . . . . 3
ME 423 In ter me di ate Me chan ics of De form able Sol ids . . . 3
ME 425 Ex per i men tal Me chan ics . . . . . . . . . . . . . . . . . . . . 3
ME 426 In tro duc tion to Com pos ite Ma te ri als . . . . . . . . . . . 3
ME 440 Aero space En gi neer ing Fun da men tals . . . . . . . . . 3
ME 442 Turbomachinery . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ME 444 Au to mo tive En gines . . . . . . . . . . . . . . . . . . . . . . . 3
ME 445 Au to mo tive Powertrain De sign . . . . . . . . . . . . . . . 3
ME 456 Mechatronic Sys tem De sign . . . . . . . . . . . . . . . . . 3
ME 464 In ter me di ate Dy nam ics . . . . . . . . . . . . . . . . . . . . . 3
ME 465 Com puter Aided Op ti mal De sign. . . . . . . . . . . . . . 3
ME 475 Com puter Aided De sign of Struc tures. . . . . . . . . . 3
ME 477 Man u fac tur ing Pro cesses . . . . . . . . . . . . . . . . . . . 3
ME 478 Prod uct De vel op ment . . . . . . . . . . . . . . . . . . . . . . 3
ME 490 In de pend ent Study in Me chan i cal

En gi neer ing . . . . . . . . . . . . . . . . . . . . . . . . 1 to 3
ME 491 Se lected Top ics in Me chan i cal En gi neer ing . 1 to 4
ME 494 Biofluid Me chan ics and Heat Trans fer . . . . . . . . . 3
ME 495 Tis sue Me chan ics . . . . . . . . . . . . . . . . . . . . . . . . . 3

d. De sign-in ten sive Se nior Electives (a min i mum of 3 cred its):
ME 416 Com puter As sisted De sign of Ther mal 

Sys tems. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ME 417 De sign of Al ter na tive En ergy Sys tems . . . . . . . . . 3
ME 442 Turbomachinery . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ME 445 Au to mo tive Powertrain De sign . . . . . . . . . . . . . . . 3
ME 456 Mechatronic Sys tem De sign . . . . . . . . . . . . . . . . . 3
ME 465 Com puter Aided Op ti mal De sign. . . . . . . . . . . . . . 3
ME 475 Com puter Aided De sign of Struc tures. . . . . . . . . . 3
ME 497 Biomechanical De sign in Prod uct Development . . 3
Courses used to ful fill item 3. c. may not be used to ful fill item 3. d.

Con cen tra tion in Biomechanical En gi neer ing

A concentration in Biomechanical En gi neer ing is avail able to, but
not re quired of, any stu dent en rolled in the Bach e lor of Sci ence
de gree in Me chan i cal En gi neer ing. Com plet ing the Bach e lor of
Sci ence de gree in Me chan i cal En gi neer ing with a concentration

in biomechanical en gi neer ing may require more than 128 cred its.
The con cen tra tion will be noted on the stu dent's tran script.

Biomechanical En gi neer ing

To earn a Bach e lor of Sci ence de gree in Me chan i cal En gi neer ing with a
biomechanical en gi neer ing concentration, stu dents must com plete re quire ments
1., 2., 3.a., 3.b., and 3.d. above and the following:

CRED ITS
Both of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
BS 161 Cell and Mo lec u lar Biology . . . . . . . . . . . . . . . . . . . . . . . . . . 3
PSL 250 In tro duc tory Phys i ol ogy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
Nine cred its from the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
ME 494 Biofluid Me chan ics and Heat Trans fer . . . . . . . . . . . . . . . . . 3
ME 495 Tis sue Me chan ics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ME 497 Biomechanical De sign in Prod uct Development. . . . . . . . . . 3
ME 490 In de pend ent Study in Me chan i cal En gi neer ing . . . . . . . . . . 1 to 4
ME 491 Se lected Top ics in Me chan i cal En gi neer ing . . . . . . . . . . . . . 1 to 4
MSE 425 Biomaterials and Biocompatibility . . . . . . . . . . . . . . . . . . . . . 3
Stu dents must ob tain de part ment ap proval prior to en roll ment in ME 490 or 491.

Con cen tra tion in En gi neering Me chanics

A concentration in En gi neering Me chanics is avail able to, but not
re quired of, any stu dent en rolled in the Bach e lor of Sci ence de -
gree in Mechanical Engineering. Com pleting the Bach e lor of Sci -
ence de gree in Me chan i cal En gi neering with a concentration in
en gi neer ing me chan ics may re quire more than 128 cred its. The
con cen tra tion will be noted on the stu dent's tran script.

En gi neering Me chanics

To earn a Bach e lor of Sci ence de gree in Me chan i cal En gi neering with a en gi neer ing 
me chan ics concentration, stu dents must com plete re quire ments 1., 2., and 3.a.,
and 3.b. above and the fol low ing:

CREDITS
The fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
ME 423 In ter me di ate Me chanics of De form able Solids . . . . . . . . . . . 3
ME 425 Ex per i men tal Me chan ics. . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ME 464 In ter me di ate Dy nam ics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ME 475 Com puter Aided De sign of Struc tures . . . . . . . . . . . . . . . . . 3

Concentration in Man u fac turing En gi neering

A concentration in Man u fac turing En gi neering is avail able to, but
not re quired of, any stu dent en rolled in the Bach e lor of Sci ence
de gree in Mechanical Engineering. Com pleting the Bach e lor of
Sci ence de gree in Me chan i cal En gi neering with a concentration
in man u fac tur ing en gi neer ing may re quire more than 128 cred its.
The con cen tra tion will be noted on the stu dent's tran script.

Man u fac turing En gi neer ing

To earn a Bach e lor of Sci ence de gree in Me chan i cal En gi neering with a man u fac -
tur ing en gi neer ing concentration, stu dents must com plete re quire ments 1., 2., 3.a.,
3.b., and 3.d. above and the fol low ing:

CREDITS
All of the fol low ing courses:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
EC 210 Eco nom ics Prin ci ples Us ing Cal cu lus. . . . . . . . . . . . . . . . . . 3
ME 372 Ma chine Tool Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
ME 477 Man u fac turing Pro cesses . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ME 478 Prod uct De vel op ment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
One of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
CHE 472 Com pos ite Ma te rials Pro cessing . . . . . . . . . . . . . . . . . . . . . 3
ECE 415 Com puter Aided Man u fac turing . . . . . . . . . . . . . . . . . . . . . . 3
MSE 426 In tro duc tion to Com pos ite Ma te rials . . . . . . . . . . . . . . . . . . . 3

Con cen tra tion in Global En gi neer ing

A con cen tra tion in Global En gi neer ing is avail able to, but not re -
quired of, any stu dent en rolled in the Bach e lor of Sci ence de gree
in Me chan i cal En gi neer ing. Com plet ing the Bach e lor of Sci ence
de gree in Me chan i cal En gi neer ing with a con cen tra tion in global
en gi neer ing may require more than 128 cred its. The con cen tra -
tion will be noted on the stu dent's tran script.
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Global En gi neer ing

To earn a Bach e lor of Sci ence de gree in Me chan i cal En gi neer ing with a global en gi -
neer ing con cen tra tion, stu dents must com plete re quire ments 1., 2., 3.a., and 3.b.
above and 12 cred its of ap proved me chan i cal en gi neer ing courses from a MSU
co-spon sored Study Abroad in sti tu tion. At least 3 cred its must include a team design 
project.

LINKED BACH E LOR’S-MAS TER’S DE GREE IN
EN GI NEER ING MECHANICS

Bach e lor of Sci ence De gree in Me chan i cal En gi neer ing
with a con cen tra tion in En gi neer ing Mechanics

Mas ter of Sci ence De gree in En gi neer ing Mechanics

The de part ment wel comes ap pli ca tions from  Mich i gan State Uni -
ver sity Me chan i cal En gi neer ing un der grad u ate stu dents in their
ju nior and se nior year, who are pur su ing an en gi neer ing me chan -
ics con cen tra tion within the Bach e lor of Sci ence de gree in Me -
chan i cal En gi neer ing. Ad mis sion ap pli ca tions must be made
dur ing the prior spring se mes ter for an an tic i pated spring grad u a -
tion or the prior fall se mes ter for an an tic i pated fall grad u a tion to
al low ad mis sion be fore the fi nal se mes ter as a Me chan i cal En gi -
neer ing un der grad u ate.  Ad mis sion to the pro gram re quires a
min i mum un der grad u ate grade-point av er age of 3.5 and an ap -
proved pro gram of study for the Mas ter of Sci ence de gree in En gi -
neer ing Me chan ics at the time of ad mis sion. Ad mis sion to the
Linked Bach e lor’s-Mas ter’s program al lows the ap pli ca tion of up
to 9 cred its to ward the mas ter’s pro gram for qual i fy ing 400-level
and above course work taken at the un der grad u ate level at Mich i -
gan State Uni ver sity or an ex ter nal ac cred ited in sti tu tion. The
num ber of ap proved cred its, not to ex ceed 9, are ap plied to ward
the credit re quire ment of the mas ter’s de gree. Cred its ap plied to
the Linked Bach e lor’s-Mas ter’s program are not el i gi ble to be ap -
plied to any other grad u ate de gree pro gram.

LINKED BACH E LOR’S-MAS TER’S DE GREE IN
ME CHAN I CAL EN GI NEER ING

Bach e lor of Sci ence De gree in Me chan i cal En gi neer ing
Mas ter of Sci ence De gree in Me chan i cal En gi neer ing

The de part ment wel comes ap pli ca tions from  Mich i gan State Uni -
ver sity Me chan i cal En gi neer ing un der grad u ate stu dents in their
ju nior and se nior year.  Ad mis sion ap pli ca tions must be made dur -
ing the prior spring se mes ter for an an tic i pated spring grad u a tion
or the prior fall se mes ter for an an tic i pated fall grad u a tion to al low
ad mis sion be fore the fi nal se mes ter as a Me chan i cal En gi neer ing 
un der grad u ate.  Ad mis sion to the pro gram re quires a min i mum
un der grad u ate grade-point av er age of 3.5 and an ap proved pro -
gram of study for the Mas ter of Sci ence de gree in Me chan i cal En -
gi neer ing at the time of ad mis sion. Ad mis sion to the Linked
Bach e lor’s-Mas ter’s program al lows the ap pli ca tion of up to 9
cred its to ward the mas ter’s pro gram for qual i fy ing 400-level and
above course work taken at the un der grad u ate level at Mich i gan
State Uni ver sity or an ex ter nal ac cred ited in sti tu tion. The num ber
of ap proved cred its, not to ex ceed 9, are ap plied to ward the credit
re quire ment of the mas ter’s de gree. Cred its ap plied to the Linked
Bach e lor’s-Mas ter’s program are not el i gi ble to be ap plied to any
other grad u ate de gree pro gram.

GRAD U ATE STUDY

The De part ment of Me chan i cal En gi neering of fers pro grams
lead ing to Mas ter of Sci ence and Doc tor of Phi los o phy de grees,
both in mechanical engineering and in engineering mechanics.
In di vid ual pro grams can be de signed from a wide range of
courses to suit the back ground, ca pa bil i ties and aims of the stu -
dent. Studies in the de part ment may be sup ple mented by courses 

of fered by other de part ments in the Col lege of En gi neering and in
other col leges. Courses and re search op por tu ni ties are avail able
in the fol low ing ar eas: fluid me chan ics, com bus tion, heat trans fer, 
ther mo dy nam ics, bio en gi neer ing, in ter nal com bus tion en gines,
turbomachinery, com pu ta tional fluid dy nam ics, sys tem dy nam -
ics, con trols, vi bra tions, non lin ear dy nam ics, mechatronics, man -
u fac tur ing, com pu ta tional de sign, com pu ta tional solid
me chan ics, me chan ics and pro cess ing of com pos ite ma te ri als,
elas tic ity, non lin ear elas tic ity, plas tic ity, ex per i men tal me chan ics,
and micromechanics.

EN GI NEERING ME CHANICS

Mas ter of Sci ence

In ad di tion to meet ing the re quire ments of the university and of
the Col lege of En gi neering, stu dents must meet the re quire ments 
spec i fied be low.

Ad mis sion

The de part ment wel comes ap pli ca tions from stu dents who pos -
sess a bach e lor's de gree in a re lated en gi neer ing or sci ence dis -
ci pline.

Stu dents who are ad mit ted to the mas ter's pro gram with a de -
gree in a dis ci pline other than en gi neer ing me chan ics and who
have not com pleted Me chan i cal En gi neering 221, 222, 361, and
423 or equiv a lent courses may be ad mit ted with pro vi sional sta -
tus. Such stu dents will be re quired to dem on strate pro fi ciency in
the ma te rial in the courses ref er enced above, ei ther by com plet -
ing each of those courses with a grade of at least 3.0 or by pass ing 
an ex am i na tion on the ma te rial in those courses sanc tioned by
the department Grad u ate Studies Com mit tee.  Of the courses ref -
er enced above, only Me chan i cal En gi neering 423 may be
counted to ward the re quire ments for the mas ter's de gree.

Re quire ments for the Mas ter of Sci ence De gree
in En gi neering  Me chanics

The stu dent must com plete a to tal of 30 cred its for the de gree un -
der ei ther Plan A (with the sis) or Plan B (with out the sis) and must
meet the re quire ments spec i fied be low:

Re quire ments for Both Plan A and Plan B:

1. The fol low ing core courses in en gi neer ing me chan ics:  Me -
chan i cal En gi neering 825 or 861, 820, and 821.

2. At least one of the fol low ing core courses in me chan i cal en -
gi neer ing: Ma te rials Sci ence and En gi neering 851, 855, 862, 
or 865.

3. At least one credit of Ma te rials Sci ence and Engineering
885.

4. At least one course in math e mat ics or sta tis tics at the
400–level or above ap proved by the stu dent's ac a demic ad -
vi sor.

Doc tor of Phi los o phy

In ad di tion to meet ing the re quire ments of the university and of
the Col lege of En gi neering, stu dents must meet the re quire ments 
spec i fied be low.

Ad mis sion

An ap pli cant for ad mis sion must iden tify at least one pro spec tive
fac ulty ad vi sor that he or she would like to di rect his or her pro -
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gram of study.  Ad mis sion to the Ph.D pro gram is con tin gent on a
fac ulty ad vi sor ac cept ing the stu dent as an advisee.

Re quire ments for the Doc tor of Phi los o phy De gree
in En gi neering Me chanics

The stu dent must com plete:
1. At least one of the fol low ing core courses in ma te ri als sci -

ence and en gi neer ing:  Ma te rials Sci ence and En gi neering
851, 855, 862, or 865.

2. At least one course in math e mat ics or sta tis tics at the
400–level or above. 

These re quire ments are waived for those stu dents who com -
pleted equiv a lent courses prior to en roll ing in the doc toral pro -
gram.

ME CHAN I CAL EN GI NEERING

Mas ter of Sci ence

In ad di tion to meet ing the re quire ments of the university and of the 
Col lege of En gi neering, stu dents must meet the re quire ments
spec i fied be low.  

Ad mis sion

An ap pli cant should pos sess a bach e lor's de gree in me chan i cal
en gi neer ing or a re lated field.  

The ap pli cant must sub mit scores from the Grad u ate Re cord
Ex am i na tion Gen eral Test.

Re quire ments for the Mas ter of Sci ence De gree
in  Me chan i cal En gi neering

The stu dent must com plete a to tal of 30 cred its for the de gree un -
der ei ther Plan A (with the sis) or Plan B (with out the sis) and meet
the re quire ments  spec i fied be low:

Re quire ments for Both Plan A and Plan B:

The stu dent must:
1. Com plete at least one course in three of the fol low ing four ar -

eas:

a. Dy nam i cal Sys tems: Me chan i cal En gi neering 852 and
860.

b. Fluid Me chanics: Me chan i cal En gi neering 830
c. Solid and Struc tural Me chanics: Ma te rials Sci ence and

Me chanics 810 and 815.
d. Ther mal Sci ences: Me chan i cal En gi neering 802 , 812

and 814.
2. Com plete at least 6 ad di tional cred its in Me chan i cal En gi -

neering courses at the 800-900 level, not in clud ing Me chan i -
cal En gi neering 898 or 899.

Ad di tional Re quire ments for Plan A:

The stu dent must:
1. Com plete at least 20 cred its in courses at the 800–900 level

in clud ing at least 6, but not more than 8, cred its in Me chan i -
cal En gi neering 899.

2. Sub mit a brief the sis pro posal for ap proval by the stu dent's
ac a demic ad vi sor early in the stu dent's pro gram of study.

Ad di tional Re quire ments for Plan B:

The stu dent must com plete at least 22 cred its in courses at the
800–900 level.

Doc tor of Phi los o phy

In ad di tion to meet ing the re quire ments of the university and of
the Col lege of En gi neering, stu dents must meet the re quire ments 
spec i fied be low.

Ad mis sion

The ap pli cant must sub mit scores from the Grad u ate Re cord Ex -
am i na tion Gen eral Test.

Re quire ments for the Doc tor of Phi los o phy De gree
in Me chan i cal En gi neering

In ad di tion to meet ing the re quire ments of the university and the
Col lege of En gi neering, stu dents must meet the re quire ments
spec i fied by their guid ance com mit tees.
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