
Descriptions- CHEMISTRY 

of 

Courses 

958. Seminar in Organic 
Chemistry 

Fall. Winter, Spring 1(2-0) May 
reenroll for a maximum of 3 credits 
Discussions of recent advances and reports by 
graduate students on rc~earch problems. 

985. Stati~>tica/ Thermodynamics 
Winter of even-numbered years. Spring 

3(3-0) May reenroll fur a maximum of9 credits 
if different topic is taken. Approval of 
department. 
Partition functions, spectroscopic measurements 
and thermodynamic applications. 
Nonequilibrium statistical mechanics and 
thermodynamiCS. Time correlation functions and 
spectroscopic hneshapcs, light scattering;. and 
magnetic relaxation. Transport properties of 
lluids and gases. 

987. Selected Topics in Physical 
Chemistry 

Fall, Winter. 3(3-0) May reenroll for a 
maximum of9 credits if different topic is taken. 
Approval of department. 
Mathematical preparation for quantum 
chemtstry. Selected topics as: kinettcs and 
photochemistry, macromolecular and surface 
chemistry, molecular spectroscopy, electro and 
magnetic properties of matter, application of 
statistical mechanics to chemical problems. 

988. Selected Topics in Physical 
Chemistry 
Winter. Spring. 3(3-0) May reenroll for 

a maximum of 9 credits if different topic is 
taken. Approval of department 
Topics may be chosen from analysis and 
interpretation of the spectra of molecules, 
advanced molecular structure, magnetic 
resonance, spectroscopy, X-rays and crystal 
structure, stattstical mechanics. 

991. Selected Topics in Quantum 
Chemistry 

Fall. Winter. 3(3-0) May reenroll for a 
maximum of9 credits if different topic is taken. 
Approval of department. 
Principles of quantum mechanics and application 
to chemical problems. Selected topics from 
spcctrosc;opy, propertie~ of_atoms and mol~cules 
in clectnc and magnettc ftelds, and theones of 
molecular electronic structure. 

998. Seminar in Physical 
Chemistry 

Fall, Winter, Spring. 1(1-0) May 
reenroll for a maximum of 3 credit. 
Discussions of recent advances and reports by 
graduate students on research problems. 

999. Doctoral Dissertation 
Research 
Fall, Wimer, Spring, Summer. Varible 

credit. Approval of department. 
Research in analytical, inorganic, organic, and 
phystcal chemistry. 
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CHINESE 
See Linguistics and Oriental and African 
Languages. 

CIVIL AND 
SANITARY ENGINEERING 

College of Engineering 

Civil Engineering CE 

251. E/ementarySurveying 
Fall, Spring. 4(3-3) Not open to majors. 

Use of the tape, compass, level, and transit with 
simple maps; traverse closure and area 
computations. Profile, cross section and stadia 
surveys, U.S.land system. 

252. Surveying I 
Fall, Spring. 5(4-3) Engineering majors 

or approval of department. 
Instruments, theory of measurements, error 
analysis, stadia, horizontal and vertical curves, 
U.S. Public Land System, observation for 
meridian. 

280. Introduction to 
Environmental Engineering 

Fall, Winter, Spring. 4(4-0) CEM 141, 
orCEM 131, MTH 112, CPS 120. 
Hydrology; ground water and surface water 
supply systems; wastewater treatment, methods 
of pollutiOn control for solid waste, air, and noise. 

305. Structural Mechanics I 
Winter, Spring. 4(4-0) MMM 211. 

Stability and determinacy of structures. Two and 
three dimensional determinate structures. 
Indeterminate structural analysis by 
displacement and force methods based upon 
equil.ibrium, compatibility and load-deformation 
relatiOnS. 

308. Engineering Materials I 
Winter, Spring. 4(3-3) MMM 211 or 

concurrently. 
Structure; composition; physical, mechanical and 
rheological properties of non-metallic 
construction matenals. Emphasis on aggregates, 
asphalt, inorganic cements, concrete, and wood. 

31 I. Urban Utilities 
Winter of odd-numbered years. 3(3-0) 

Capacities, limitations and cost of public and 
semi-public utilities as they relate to the planning 
and design of the urban environment. Topics 
include transportation, water supply, storm 
drainage, sewage collection and treatment, solid 
waste and municipal finance. 

31'2. Soil Mechanics I 
Spring, Summer. 4(3-3) MMM 211. 

Engineering properties of soils and their 
measurement. Effective stress concept; 
permeability; fluid flow in soils; stress-strain 
behavior; soil strength; compaction and 
consolidation of soils; field exploratton and design 
problems. 

321. Introductory Fluid 
Mechanics 

Fall, Winter, Spring. 5(4-2) M MM 306. 
Fluid properties; hydrostatics; control volume 
aproach to conservation of mass, momentum and 
energy; dimensional analysis and dynamic 
simifitude; fluid resistance; p1pe and open channel 
flows; boundary layer concepts. 

342. Survey of Transportation 
Systems 

Fall. 4(4-0) Juniors; not open to majors. 
Survey of engineering aspects of all forms of 
transportation with emphasis on highway 
transportation including highway systems, 
planning;, economic and financtal aspects, 
geometncs and traffic studies. 

346. Transportation 

113. 
Winter, Spring. Summer. 3(3-0) MTH 

Planning, design and evaluation of transportation 
systems. Operational characteristics of 
transportation modes, traffic !low and techniques 
for system selection. 

347. Transportation Facilities 
Fall, Winter.4(3-3) C E 252 

Geometric design of highways and airports as 
these considerattons affect capacity, contruction 
costs, financing and safety. 

353. Surveying II 
Spring. 4(3-3) C E 251 orC E 252. 

Continuation of C E 252 including 
photogrammetric methods, astronomical 
observations for latitude, longitude and meridian. 
Introduction to geodetic method~. 

370. Cost and Optimization 
Engineering 
Fall, Winter. 3(3-0) MTH I/3 

Formulation of engineering decisions governed by 
current and future costs and returns. Comparison 
and optimization of alternative engineenng 
projects, products and processes. 

372. Construction Estimating 
Fall, Spring., 3(3-0) Juniors. 

Cost studies of contruction activities with 
emphasis on labor productivity and operating 
characteristics of equipment under vanous site 
conditions. Interpretation of drawings and 
specifications. 

374. Legal Aspects of Engineering 
Spring. 3(3-0) Juniors. 

The professional en_gincer's relationship with the 
legal aspects of engmcering. Special emphasis on 
contract documents. 

390. Civil Engineering Analysis 

120. 
Fall, Spring. 4(4-0) MTH 215 and CPS 

Analysis of civil engineering problems by 
numerical and statistical methods. Approximate 
methods and error analysis. Application to 
computer use. 

400. Structural Mechanics II 
Fall, Summer. 4(4-0) C E 305. 

Miscellaneous topics in displacement calculation 
by virtual work. Matrix formulation of the 
general principles of framed structural analysis. 
Exhaust1ve study of the flexibility and stiffness 
methods. 

405. Structural Design in Steel 
Fall, Winter. 4(4-0) C E 305. 

Beams, columns, tension and com~;~ression 
members, connections. Elastic, plasttc and 
ultimate strength concepts. 

406. 

308. 

Structural Design in 
Concrete 
Winter. Spring. 4(4-0) C E 305, C E 

Reinforced concrete beams, columns, slabs, 
footings and retaining walls. Elastic theory and 
ultimate strength concepts. Prestressed theory 
and design. 



407. Structural Design Concepts 
Spring. 3{3-0) C ~- 405, C 1:.' 406. 

Develop and expand design concepts through 
study, mvestigation and project des1gn of various 
structural sy~tems. Criteria for material selection 
and creative design of unusual structural systems 
pursued. 

410. Structural Mechanics Ill 
Winter_ 4(4-0) C £400. CPS 120. 

Continuation of C F. 400. Matrix analysis of 
framed structures. Introduction to inelastic 
behavior of structures. Usc of programmed 
computer solution techniques. 

419. Soil Mechanics Il 
Fall, Spring. 4(4-0) C E 312. 

Foundation engineering. Immediate, 
consolidation, and secondary settlements; stress 
distribution in soil masses; lateral earth pressures 
on structures; bearing capacity of shallow 
foundations; introduction to stability analysis of 
earth -~tructures. 

421. Hydrology 

390. 
Spring. 4(3-2) C E 280, C E 321. C E 

Engineering hydrology; frequency and 
precipitation analysis: streamflow analy~is and 
the unit hydrograph; flood prediction; rainfall
runoff correlations; urban hydrology. 

422. Hydraulic Systems 
Fall, Winter_ 4(3-2) C E 321, C E 390 

orME351 
Steady flow in pipe networks; open channel flow; 
turbomachincry; groundwater hydraulics; 
introduction to unsteady flows. Applications to 
water supply systems; aquifer analysis; surges and 
water hammer. 

441. Highway Operations. 
Fall. 3(3-0) C E 346 or C E 342. 

Driver and vehicle characteristics affecting 
traffic flow; traffic flow density, headway and 
speed measurements; sigmng and signal control 
for efficient intersectiOn operation, parking 
characteristics and capacity analysis. 

442. Airport Planning and Design 
Fall, Spring. 4(3-2) C E 346. 

The planning and design of the components oft he 
airport system including ground access fact\ities; 
aircraft characteristics; the air traffic control 
system; airport configuration; capacity analysis; 
management systems. 

448. Tram·portation Planning 
Winter. 3( 3--D) C E 342 or C E 346 

Urban transportatm facilities needs and 
programs. Design of transportation models for 
urban highways and public transit including trip 
generation, trip distribution, mode split ani:l 
traffic assignment. Transport agencies function 
and services. 

449. Highway Engineering 
Spring. 3(3-0) C E 308, C E 347. 

Design concepts of roadways, facilities, drainage 
and pavement design. Maintenance, construction 
and supervision methods and procedures. 

471. Scheduling Construction 
Activities 
Winter. 3 credits. Approval of 

department. 
Techniques for coordinating and controlling 
construction projects. Scheduling under the 
constrainb of deadlines, uncertain time estimates 
and limited resources. Computer programs and 
data fib· for dfective management. 

CIVIL AND SANITARY ENGINEERING- Descriptions 

of 

Courses 

481. Water and Wastewater 
Analysis 
Fall. 4(3-3) C E 280. 

Quantitative analysis; bacteriologic and chemical 
characteristics of water and wastewater; 
principles of softening, iron removal, coagulation 
and chlorination; laboratory examination of 
water and wastewater including turbidity, solids, 
coli forms, chlorine, etc. 

483. Water and Wastewater 
Treatment 

Spring. 4(3-2) C E 280. C E 422. Not 
open to graduate majors in sanitary engineering. 
Water treatment theory and design including 
sedimentation, coagulation, softening, iron 
removal and chlorination; wastewater treatment 
theory and design including grit chambers, 
activated sludge, trickling filter, and anaerobic 
digesters. 

485. Environmental Health 
Engineering 
Winter. 3(3-0) MPH 200, C E 280, C E 

321,CE390. 
Design of small water, waste water and solid 
waste facilities. Epidemiology of communicable 
disease transmission by air, water, food and 
arthropods. Engineering measures to control 
disease spread. 

494. Civil Engineering Design 
Project 

Fall, Winter, Spring. 3(2-2) Seniors, 
approval of department. 
Planning, specifications and design of a civil 
engineering project or facility. 

499. Civil Engineering Projects 
Fall, Winter, Sf-!_ring, Summer. 

Variable credit. May reenroll for a maximum of 
6 credits. Approval of department. 
Original civil engineering problem of specific 
interest to the student and a faculty member. 
Student's proposal describing problem required 
prior to approval. 

802. Structural Dynamics 1 
Fall. 3(3-0) C E 405, C E 406, or 

approval of department. 
Basic concepb in structural dynamics; dynamic 
loading on structures due to blasts and 
earthquake~; dynamic properties of structures; 
methods of analysis; des1gn approach to blast and 
earthquake resistant structures; dynamic behavior 
of bridges and other topics. 

804. Advanced Structural Theory 1 
Winter. 4(4-0) C E 400, or approval of 

department. 
Energy principles and their application in the 
analysis of elastic structures, Advanced force and 
displacement methods and their matrix 
formulation. Introduction to finite element 
methods. 

805. Advanced Theory of 
Reinforced Concrete I 
Winter. 3(3..0) C E 406. 

Deflection, torsion, shrinkage, plastic now, and 
ultimate strength of concrete structures. 
Prestressed concrete. 

807. Model Analysis 
Fall. 3(2-3) C E 406. 

Basic theory of the analysis of structures by 
means of models. Laboratory work on models, 
Bcgg's deformeter and electric resistance type 
gauges_ for _the measurement of static and 
dynamtc strams. 

809. Finite Element Method 
Fall. 4(4-0) Approval of department. 

Interdepartmental with the departments of 
Metallurgy, Mechanics and Materials Science, 
and Agricultural Engineering. Administered by 
the Department of Metallurgy. Mechanics and 
Matenals Science. 
Theory and application of the finite element 
method to the solution of continuum type 
problems in heat transfer, fluid mechanics and 
stress analysis. 

815. Principles of Highway and 
Airport Soils 
Fall. 4(4-0) C E 347 

Foundation problems as related to highways and 
airports, relation of subsoil conditions to design 
and construction, analytical review of laboratory 
and field results. 

817. Mechanical Properties of 
Soils 
Fall. 4(3-3) C E 419 or approval of 

department 
Mechanical properties of soil including stress
strain behavior; conditions of failure and shear 
strength; consolidation theory and permeability. 
Laboratory determination of sot\ properties 
including Interpretation of experimental data for 
use in practice. 

818. Advanced Soil Mechanics 
Winter. 4(4-0) C E 419; C E 817 

recommended. 
Foundations and earth retainin~ structures; 
bearing capacitv, lateral res1stance and 
settlement of deep'foundations; earth pressures on 
braced excavations and sheet pile walls; design of 
caissons and cofferdams. 

819. Soil Stabilization in 
Geotechnical Engineering 

Summer. 3(3-0) C E 419. 
Techniques to improve the performance of soil in 
engineering applications; compactions. blending, 
admixture, grouting, electrosmosis, 
vibroflotation, compactiOn piles, thermal 
treatment, load bearing and hydraulic fills, 
prccompression, reinforced earth. 

820. Geotechnical Engineering/or 
Cold Regions 

Spring. 3(3-0) C E 419 or approval of 
department. 
Physical and thermal properties of ice and frozen 
soils; ,ground thermal regime; mechanical 
properties of frozen ground; thaw consolidation 
problems; foundation design; slope stability 
problems; and artificial freezmg for construction. 

821. Flow of Fluids in Porous 
Media 

Fall. 4(4-0) C E 422 or approval of 
department. 
Structure and properties of porous media. Fluid 
flow in saturated and unsaturated media. Two
phase flow. Darcy's and Navier Stokes equations. 
Two-dimensional sink flow. Multiple sources and 
sinks. Potential theory and conformal mapping. 
Permeability in an anisotropic medium. 

827. Environmental Fluid 
Mechanics 

Spring of even-numbered years. 4(4-0) 
C E 422 or approval of department. 
Review of turbulent flow and transport processes 
in water quality control. Analysis and solution of 
ecological problems related to diffusion and 
disposal in rivers, estuaries, lakes and the ocean 
environment. 
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Descriptions- CIVIL AND SANITARY ENGINEERING 

of 

Courses 

828. Open Channel Flow 
Winrcr_ 3(3-0} CF4:':' or approval of 

department 
Fund:JnH'.ntah of fret ~urfa<:t tlow; ~tcady 
uniform :1nd nununiform ..:om:cpts;_ energy and 
nwrno.::mum prmnplo.::~: subcntical and 
~upo.::rcriuc~tl rcgimc~:. gr:tdually and rapidly 
varir.::d tlow: dc~1gn :1ppl1cat10ns. 

829. Fluid Tram;ients 
.\'prim~ of odd-numberi!d years. 4(4-0) 

(·f.' i·L'S or approval ofdepartment. 
-\ppli..:atJOn of un~tcady !low concept~ and wave 
mo.::chamc~ kl hydraul1c engmeenng: method of 
charactcn~tics: surge~ and watcrhammcr in 
piping ~ystcrn~: un~te;:dy open channel flow; 
u~niLJLun· waves: strnthtudc and rnoclds. For 
~tudo.::nts i"ntcn:~tcd in !luid mechanics. 

,f/40. Pul·ement Design 
Spring of even-rwmberi!d years. 3( 3-0) 

(' /-_- 44Y. 
Pavement types and whr.::d loads. ~tressc~ in 
ilc\ibk p:1v..-ments. stres~e~ in rigid pavcmenh, 
p:J\'Clllent behavior~ under lmdings; climate 
effects on p:Jvcment performance, evaluating 
~ub~oil ~trcngth~ .. ~ubgrad t~. and pa vcment design 
cr1 ten a. 

841. Optimi:ation of Urban 
Traffic Flow 

Fall o( odd-numbered rears 3(3-0) 
Apprura/ •/dep~Jr/m(•nl. lmerdepaftmenral with 
uml <IIi ministered bt· Srstems Science 
Traffic tlow mOd.::!~ u~cd m design of 
..:omputo.::nJcd traffic control. ~y~tcms .. <;>ptimal 
frecwav ramp mctcnng ;d_gunthms. Olf1me and 
onltnc :lptimization of 1rafftc ~1gnal timing. 

842. Pa~·ement Rehabilitation 
.)"pring of odd-numbered years. 4(4-0) 

c 1:."449 
Strengthening exi.\iting pavements, pavement 
ov..::ri:Jv de~tl!n ..::ntena. epoxy and polye~ter re~in 
rcpatr· -ana rehabilitation. evaluation of 
r..:~urfactng practices for bituminou~ and cemo.::nt 
pavcmenl\. 

843. Traffic Engineering 
Characteristic~· 

Wimer of odd-numbered yl:"arS. 3(3-0} 
c F 34o. srr 4:'.1 
S.tfety analyse~ .. _ i"luw and eapactty 
ch.~rancri~ucs. ~tatJSttcal pmpertie~ of traffic, 
4ucuing characteristic~ at inters<.:clions, dcla) 
charactcrhttcs and analy~e_, 

844. Traffic Engineering Theory 
and Control 

Spring of odd-numbered years. 3(3-0) 
C L 843 
Application of tho: theory uf traffic flow to the 
de\1gn and control of traffic streams. 
Dt~patchmg. ,chcdul1ng :Jnd network analysts. 
Application to lllglmays. airport operation and 
urban trctn~ponation modes 

8-15. Emirunmental/mpuctsof 
Tramportation Facility Design 
Decisions 

.':!pring of even-numbered years. 1(3-0) 
C F 34] ur C !:" 340, Ct." 448: or approval uf 
dcpanmem 
The context in which current transportation 
planning and design _decisions . arc . made: 
k:gJ~btam: \Ocio-ccononllc effecb; atr, no1se, and 
w:Jtr.::r pollut10n. Preparation of environmental 
1111pact ,talo.::mcnts. 
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846. HighwayP/anning 
Fall of odd-numbned ~'ears. 3(3-0) C E 

346 or appru~·al ofdepartment. -
Highway inventory, road use studies and 
programming. analysis of highway costs, 
economic considerations in location and design. 

847. 

C E 347. 

Geometric De!>·ign of 
Highwayj· 
Winrer of even-numbned years. 3(3-0) 

Design of streets and highways including 
inter~euions, parking facilities, capacity, 
channelization and roadway appurtenances. 

848. Transportation Models 
Spring of udd-numhned years. 3(3-0) 

C E 448. 
Analysis of transportation modeling process, 
including error propagation and parameter 
sensitivity analysis. Comparative attributes of 
zonal size and model sequence decisions on the 
evaluation of system alternatives. 

880. Special Problems in Civil 
Engineering 
Fall, Wimer, Spring. Summer 

Variable credit. Approval of department. 
Ro.::search problems of limited scope not 
pertaining to thesis accomplished under C E 899 
orCE999. 

899. Master's The!>"ij' Research 
Fall. Winter, Spring, Summer. 

Variable credit. Approval ofdepartmenr . 

905. Advanced Theory and Design 
of Reinforced Concrete I I 

Spring_ 3(3-U) C E 805. 
Continuation of C E 805 with application of 
theory to analysis and design of tanks, rigid 
frames, and shells. 

906. Advanced Structural Steel 
Design 

Spring. 3(3-0} C E 406. 
Analysis and design of multiple-story building 
frames, Continuous trusses and rigid-frame girder 
bridges in structural steel. Pla~tic design. 

909. EJaj·tic Thin Shells 
Sprin;r 4(4-0) (' t: 804 or MMM 8/5 or 

approval uj department: MTH 421. 
lnterdepartmenwl with the Department of 
Metallurgy. Mechanics and Materials Science. 
Elements t1f differential geometry, membrane 
theorv of shells, Pucher's stress function, 
dcforination and bending of shells of revolution 
and shallow shells. 

912. Theory of Plates 
Winter. 4(4-0} C E 804 or M M M 8 f 5 or 

approval of departmem; MTH 422. 
Interdepartmental with and administered by the 
Department of Metallurgy, Mechanics and 
Materials Science. 
Bending of thin clastic plates with various shapes 
and boundary conditions; application of energy 
principles and approximate methods of solution; 
thick plates, large dcncction theory; sandwich 
plate~. 

915. Earth Structure 
Spring. 3(3-0) (' F 8 f 7 or approval of 

department. 
Embankments, earth dams, natural and cut 
slopes. stability of circular and composite slip 
surfaces; performance of embankments on soft 
foundations; seepage through earth dams: 
instrumentation for field performance evaluation. 

916. Soil Dynamics 
Winter. 4(4-0! C 1:' 8!7 or approval of 

deparrment. 
Characteristics of ground motion~ during 
earthquakes; dynamic soil properties; liquefaction 
:1nd settlement under transient _and repeated 
loadings; foundation design for VIbratory loads; 
wave propagation in soil media. 

941. Mass Transit Routing and 
Scheduling 
Fall of even-numbered vears. 3(3-0) 

C E 848 or approval ofdepartment. 
Routing algorithms for mass transit vehicles in 
urban networks; dispatching of vehicles by 
dynamic programming and other algorithms; 
variable headway, vartable route transLt system 
studies. 

999. Doctoral Dissertation 
Research 

Fall, Winter. Spring. Summer 
Variable credit. Approval of department. 

Sanitary Engineering 

800. Environmental Engineering 
Seminar 

SE 

Fafl. Winter. Spring. 1(1-0) Mur 
reenroll for a maximum oj 3 credits. Graduaie 
majorinCEorSE. 
Current research, reports, and literature reviews. 

802. Physical Chemical Procen·e!>· 
of Environmental Engineering 
Fail. 5(4-3) CE 481. Cl:" 483 or 

concurrently. 
Analysis of physical and chemical principles 
which form the basis of atr and water pollution 
control and ~olid wa~te disposal: process 
dynamics, sedimentation, coagulation. filtration, 
adsorption. absorption, oxidation. 

804. Biological Processes of 
Environmental Engineering 
Winter. 4(4-0) MPH 200, S 1:" 802. 

Aerobic and anerobic degradation of liquid and 
solid wastes. Biochemical reactions; activated 
sludge and trickling filter kinetics; sludge 
digestion and compost mg. 

812. Water Treatment Plant 
Design 
Winter. 4(3-3} C E 370, C E 483. C E 

828, S E 802. 
Theory and de~ign of water treatment processes. 
Coagulation and 11occulation: softening: 
sedimentation; filtration; disinfection. 

814. Wastewater Treatment Plant 
Design 

Spr.ing. 4(3-3} C 1:" 370. C E 483, C E 
828, S E 804 
Theory and design of wastewater treatment 
processes. Racks, screens, ~cdimentation basins. 
trickling filters, aeration tanks, digesters. 

816. Treatment of Industrial 
Wastes 

Spring. 4(3-3)S E 804. 
Theory of industrial waste management. 
Application of physio-chemical and biological 
treatment to selected industries. Examples 
include: apparel; food processing: materials 
processing and chemical industry. 



822. Air Resource Management 
Fall of even-numbered years. 4(4--0) S E 

802 or concurrently. 
Characteristics of air contaminants and noise; 
sources and source inventory; microclimitology 
and pollutant transport; pollutant effects, 
introduction to sampling and control. 

880. Special Problems in 
Environmental Engineering 
Fall, Winter, Spring, Summer. I to 6 

credits. May reenroll jor a maximum of 12 
credits in C E 880 and S E 880 combined. 
Approval of department. 
Solution of environmental engineering problems, 
of limited scope not pertaining to thesis. 

899. Master's Thesis Research 
Fall, Winter, Spring, Summer. 

Variable credit. Approval of department. 

922. Air Pollution Control 
Winter o( odd-numbered years. 4(3-3} 

C E 32/;S E 802, S E 822. 
Application of physical and chemical principles 
to control of gaseous and particulate air 
pollutants. Cyclones, bag houses, electrostatic 
precipitators, adsorption, absorption, combustion. 

924. Air Sampling and Analysis 
Spring of odd-numbered years. 

s 1:."922. 
4(3-3) 

Theory and design of air sampling programs. 
Quantitative analysis of ambient air samples and 
stack samples. Analysis for sulfur oxides, nitrogen 
oxides and partculates. 

999. Doctoral Dissertation 
Research 
Fall, Winter, Spring, Summer. 

Variable credit. Approval of department. 

CLASSICAL STUDIES 
Sec Romance and Classical Languages. 

COMMUNICATION COM 

College of Communication Arts and 
Sciences 

100. Human Communication I 
Fall, Winter, Spring, Summer. 3(3-0). 

Process and functions of communication. 
Principles underlying communication behavior. 
Practice in analyzing communication situations 
and in speaking and writing. 

101. Human Communication ll 
Fall, Winter. Spring, Summer. 3(3-0) 

COM !00. 
Continuation of COM 100, with greater emphasis 
on speaking and writing, and on analyzing 
mcreasingly complex communication situations. 

Il5. Oral Communication 
Fall, Winter. Spring, Summer. 3(3-0) 

COM 100 or approval of department. 
Principles and practice in adapting to audiences, 
crcatin& and structuring messages, and 
developmg effective delivery of formal and 
informal speeches. Critical evaluation of speeches 
by instructor and peers. 

I99. Methodsoflnquiry 
Fall, Winter, Spring, Summer. 3(3-0) 

Majors and minors only. COM 101 
Major theoretic orientations toward 
communication. Primary tools of scholarly 
inquiry. 

205. Persuasion 
Fall, Winter, Spring, Summer. 4(4-0) 

COM 101. 
Process of influencing human behavior through 
persuasive communication. Experience in 
creating persuasive messages and m evaluating 
the acceptability of persuas1ve attempts. 

210. Leadership 
Fall, Winter. Spring, Summer. 4(4-0) 

COM 100. 
Principles and practice in the utilization of 
communication for effective leadership. 

299. Individual Projects 
Fall, Winter. Spring, Summer. 

Variable credit. May reenroll for a maximum of 
15 credits. COM 199, approval of project 
proposal by department. 
Independent research, experience m 
communication laboratories, or tutorial work in 
communication skills. 

300. The Effects of Mass 
Communication I 

Fafl, Winta, Spring, Summer. 4(3-0) 
Majors must enroll in COM 300R concurrently. 
Major social effects of mass media on audience 
behavior. Political communication. Media effects 
on children. Message strategies producing 
attitude change. Interrelationship between mass 
media and interpersonal communication. 
Decision making in mass media. 

300R. Effect~· ofCommunication 
II 

Fall. Winter, Spring, Summer. I credit. 
Majors. COM 300concurrently. 
In-depth consideration of effects of 
communication. 

315. Organizational 
Communication 

Fall, Winter. Spring. 4(4-0) COM 101. 
Principles and practice in the management of 
communication systems, with emphases on 
conflict resolution, information exchange, 
innovativeness, and information management. 

326. Communication in Business 
(B/0 326.) Fall, Winter. Spring, 

Summer. 4(4-0) Juniors. 
Study and analysis of business and industrial 
communication problems; extensive instruction 
and practice in writing. 

350. Signs and Sign-Behavior I 
Fall, Winter, Spring, Summer. 4(4-0) 

COM 100; majors mw·t enroll in COM 350R 
concurrently. 
Theories of man's symbolic behaviors. Semiotics 
and general semantics. 

350R. Signs and Sign-Behavior II 
Fall, Winter. Spring, Summer. I credit 

Majors. COM 350concurrently. 
In-depth consideration of signs and sign behavior 

35I. MessageAnalysis 
Winter. 4(4-()) COM 350. 

Methods of describing messages and message 
codes, with emphasis on the concept of 
information. 

COMMUNICATION- Descriptions 

of 

Courses 

352. Non-Verbal Communication 
Spring. 4(4-0) COM 350. 

Continuation of COM 351. with emphasi~ on 
non-verbal codes: gesture, expression, time and 
space, hghL 

360. Critical Perspectives on 
Communication 

Fall, Winter, Spring. 4(3-0) COM 100. 
Interdependence of communication and other 
societal factors, emphasizing criteria for ethical 
and social appropriateness. 

399. Special Topics in 
Communication 
Fall. Winter, Spring, Summer. 4(4-0) 

May reenroll for a maximum of 8 credits. 
Juniors. 
Contemporary issues in communication. 

405. Quantitative Strategies in 
Communication Research 

Fa!( Spring. 5(5-0) Seniors. 
Design . and statistical strategies in 
commumcation research. Project design and 
evaluation schema. Basic data handling and 
presentation. 

4IO. Classroom Communication 
Spring. 3(3-0) Majors and minors or 

approval of department. 
Classroom as a communication system with 
emphasis on operationalizing philosophies of 
education in the environment, teacher and student 
roles and styles, affective and cognitive 
interactions, methods of systematic observation. 

4II. Directing the Debate and 
Forensic Program 

Fall. 3(3-0) Majors and minors or 
approval of department. 
Principles of and practice in argumentation; 
methods of coaching debate and individual events 
and managing tournaments; observation of high 
school tournaments, prachces, and student 
congress. 

4I3. Seminar in Communication 
Education 
Winter, Summer. 4(4-0) ED 327. 

Philosophies of curricular and co-curricular 
programs in communication education. 
Internship experience in those programs. 

420. Message Design 
Winter. 4(4-0) COM /01. 

Principles and practice in message-media 
construction and selection. 

499. Special Projects 
Fall, Winter, Spring, Summer. 

Variable credit. May reenroll for a maximum of 
!5 credits. Approval of project proposal by 
department. 
Independent research, group research, student
directed group projects. 

805. Communication Research 
Fall. 5(4-2) Majors. 

Communication research strategy and 
methodology. Scientific process, bases for 
derivation and verification of hypotheses, and 
basic methods of designing research in 
communication. 

806. Communication Research 
Winter. 4(5-0) COM 805. 

Continuation of COM 805. 
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