
422. National Defense Policy and 
Military justice 
Spnng. 3(3-1) 

Broad range of American civil-military relations 
and the environmental context in which defense 
policy is formulated. Military justice and the 
laws of war. 

499. Independent Study 
Fall, Winter, Spring, Summer. 1 to 3 

credits. May reenroll for a maximum oj6 credits. 
Juniors and approval of instructor. 
Investigation of an aspect of aerospace activities 
of specific interest to the student and a faculty 
member. 

AFRICAN LANGUAGES 

See Linguistics and Germanic, Slavic, Asian and 
African Languages. 

AGRICULTURE 
AND EXTENSION 
EDUCATION AEE 

(Name change effective July 1, 1983, Formerly 
Agriculture and Natural Resources Education 
Institute.) 

College of Agriculture and Natural 
Resources 

360. Develoving Concurrent 
Work·Education Programs 
Fall. 1(2-0) Approval of department. 

Planning, organizing and implementing effec
tive concurrent work-education programs for 
secondary vocational agribusiness and natural 
resources education students. 

361. FF A in Agribusiness and Natural 
Resources Education 
Winter. 1(2-0) Approval of depart-

ment. 
Planning and organizing an effective FF A pro
gram as an integral part of a secondary voca
tional agribusiness and natural resources 
education program. 

362. Developing a Five-Year Plan 
Spring. 1(2-0) Approval of depart-

ment. 
Developing and organizing a five-year plan for a 
comprehensive secondary vocational agribusi
ness and natural resources education program. 

40 I. Agriculture and Natural Resources 
Communications 
(ANR 401.) Fall, Winter, Spring. 

3(2-2) /RN 201 or other writing course and ap
proval of department. 
Techniques, strategies and practices in develop
ment of agricultural and natural resources infor
mation programs. Including writing, public 
relations, TV and radio production for special
ized and general audiences. 

402. Agriculture and Natural Resources 
Communications Internship 
(ANR 402.) Fall, Winter, Spring, Sum

mer. 1 to 6 credits. May reenroll for a maximum 
of 6 credits. AEE 401, approval of department. 
Internship with professionals in communica
tions field with emphasis on student's areas of 
interest-writing, radio, TV, publications, etc. 

483. Readings and Independent Study 
Fall, Winter, Spring, Summer. 1 to 6 

credits. May reenroll for a maximum of 6 credits. 
Juniors; approval of department. 
Study on an individual basis in the various areas 
of emphasis in agricultural and extension educa
tion. 

826. Methods of Teaching Agricultural 
Mechanics 
(ED 830G .• ANR 826.) Fall at add

numbered years. 3(3-0) Approval of depart
ment. 
Methods of instruction including program plan
ning, scheduling, use of teaching aids, manage
ment of buildings, facilities and equipment; tbe 
selection, organization, and evaluation of activi
ties in farm mechanics. 

828. Teaching Fanner Classes in 
Agriculture 
(ED 828B., ANR 828.) Fall of even

numbered years. 3(3-0) Approval of depart
ment. 
Objectives of adult education in agriculture, or
ganizing and promoting classes, course plan
ning, i~structional procedures, follow-up and 
evaluation. 

AGRICULTURAL 
ECONOMICS AEC 

College of Agriculture and Natural 
Resources 

805. Agricultural Production 
Economics! 
Fall. 4(4-0) PAM 340 or EC 325. 

Economic principles of production. Industry 
supply and factor demand analysis. Manage
ment concepts and choice criteria. Interrelation
ship of production and consumftion decisions. 
Welfare economics. Agricultura economics ap
plications. 

809. Institutions; Behavior and 
Perfonnance 
Fall. 3(3-0) Approval of department. 

Relationships among institutional structure, be
havior, and performance. Concepts of behav
ioral sciences useful in public policy and 
program analysis emphasizing interactions of 
preferences, incentives and institutions. 

810. Economics of Public Choice 
Winter. 3(3-0) Approval of depart

ment. Interdepartmental with the departments 
of Resource Development and Economics. 
Economics of alternative institutions for collec
tive action. Emphasis on property rights and 
natural resources. Public goods, externalities, 
non-marginal change, commonwealth, income 
and power distribution, grants, welfare criteria 
and market failure. 

811. Public Program Analysis 
Spring. Summer of odd-numbered 

years. 3(3-0) EC 324 or approval of department. 
Interdepartmental with the departments of Eco
nomics and Resource Development. 
Application of benefit-cost analysis to public 
programs of resources development. Issues and 
case studies in budgeting, investment criteria, 
pricing, externalities, and coordination. 

Agricultural Economics - Descriptions 
of 

Courses 

8 31. Food Marketing Management 
Fall, Spring. 4(4-0) May reenroll for a 

maximum of 8 C1'edits. Interdepartmental with 
and administered by the Department of Market
ing and Transportation Administration. 
Food industry adjustmenttochangingsocial, ec
onomic and internal company environment. 
Managerial principles and techniques applied to 
food processing and distribution. Student inter
action with industry, labor and government rep
resentatives. 

835. Introduction to Econometrics 
Spring, Summer. 3(3-0) EC 325, STT 

422; not open to students with credit in EC 836. 
Interdepartmental with and administered by 
the Department of Economics. 
Specification, estimation and interpretation of 
economic models. Applications to empirical 
problems. 

837. Applied Operations Research I 
Spring. 4(4-0) MTH 113 or MTH 228. 

Approval of department. 
Use and interpretation of operations research 
techniques for problems encountered by agricul
tural economists. Emphasis on linear program
ming and its variations such as transportation 
models, network analysis, spatial equilibrium 
models. 

838. Applied Operations Research II 
Summer. 2(2-0) MTH 113 or MTH 

228, STT 422. Approval of department. 
Use and interpretation of operations research 
techniques for problems encountered by agricul
tural economists. Emphasis on techniques such 
as Markov processes, dynamic programming co
hort analysis, queuing. Monte-Carlo tech
niques, elementary simulation. 

841. Industrial Organization of 
Agricultural Markets 
Fall. 3(3-0) Approval of department. 

Market organization and evaluation of perform
ance. Pricing and market coordination prob
lems. Group action in agricultural markets. Role 
of marketing in economic development. 

843. Commodity Market Analysis 
Winter. 3(3-0) STT 422, EC 325. 

Economic forecasting in agricultural commod
ity markets, short run and long run. Futures 
markets, hedging, speculation. Plant location 
and size. Selected topics. Emphasis on tech
niques of use to firm manager. 

8 51. Advanced Fann Management 
Summer. 3(2-2) FSM 430 or approval 

of department. 
Emphasizes identification, analysis, and meth
ods of solving problems of farm organization and 
operation; new technology, specialization and 
scale. Farm case studies, role-playing, computer 
games and farm business simulation. 

860. Rural Welfare and Development 
Policy 
Spring. 3(3-0) Approval of depart

ment. 
Analysis of policies and programs for U.S. rural 
economic and human development. Develop
ment strategies. Public decision processes. 
Growth and distribution of income and public 
services. Poverty and income maintenance. 
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Descriptions- Agricultural Economics 

of 

Courses 

861. Agricultural Trade Policies 
Fall of odd-numhered yean;;; Summer 

of even-numbered years. 3(3-0) EC 428 or ap
proval of department. 
International trade in agricultural products, ar
eas of competition, change.~ in comparative ad
vantage, interrelationship of national and 
international poliev regional grouping.~, trade 
and economic development, current policy pro
posals. 

862. Agriculture in Economic 
Development 
Winter. 3(3-0) PAl'vf 462 or approval of 

department. 
Agricultural and industrial sector interactions in 
thC develoj)[nent process. Theories and models of 
the agricu tural development process. Tramfor
mation of agriculture in less-dew·loped coun
tries. 

865. llural Development 
Administration 
Winter. 3(3-0) Appro1;al of depart

ml'nf 

Concepts and principles of development admin
istration and their application in the analysi.\ of 
the processes and.~tructures through which rural 
development activities are formnlated and im
plemented in less developed countries. 

R6R. Data Colh•ctiun in Developing 
(.'ountries 
Spring of even-nmnben:d years, Sum

mer (~f udd-numhrred years. 3(3-0) AEC 830 or 
STT R25 or approval of department. 
Principles for conducting honsehold/Yillage 
level studies of produclion and marketing in 
developing conntries. Preparing research pro
posal, methudologie~ for data collection. 
processing and analysis. Field research adminis
tration 

R 76. StatU.ticallnference in Economic.~ I 
Fall. 3(3-0) EC 812A or EC 8U5A; STT 

443 or STT 863; or approval of department. In
terdepartmental with the departments of Eco
nomin. and Statistics and Probability. 
Administered hy the Department of Emnomics. 
Review and cxtemion of single-equation regres
sion models. Properties of least-squares estima
tors under alternative specifications. Problems 
of analyzing nonexpcrimental data. Errors in 
variables, autoregressive and hetcrosccdastie 
models. -

8 77. Statistical Inference in 
Economics II 
Winter. 3(-3-0) EC 876 or appronal of 

department. Interdepartmental with the de
partments of F-conomics. and Statistics and 
Probability. Admini.1·tered by the Department of 
Economics. 
Specification interpretation and estimation of si
multaneous equation models. Nonlinear models. 
Bayesian approach to estimation problem~. Re
cent developments in econometrics. 

8 78. Statistical Inference in 
Economics Ill 
Spring. 3(3-0) EC 877 or approt;;al of 

department. lnterdepar/mental with the de
partments of Economics, and Statistics and 
Probahility. Administered by the Department of 
Economics. 
Validation and application of dynamic econo
metric models. Bayesian approach to estimation 
problems. Recent developments in econometric 
method'i and in applied econometric re.\earch. 
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882. Independent and Supervised Study 
Fall, Winter, Spring, Summer. 1 to 12 

credits. Afay reenroll for a maximum of 12 (:red
its. ApprotJal of department. 
Arranged seminars initiated by faculty or stu
dents: supervised readings; individual study of 
special problems. 

884. Selected Topics 
Fall, \\linter, Spring, Summer. 1 to 4 

crrdits. A-fay reenroll for a maximum of 12 cred
its if different topics are taken. Approval of de
partment. 

899. Alaster's Thesi.~ Research 
Fall. Winter, Spring, Summer. Varia

ble credit. Approwl of department. 

906. Agricultural Production 
Economics II 
Winter. 4(4-0) AEC 805. 

Re~ource allocation and efficiency in agriculture 
as related to management under conditions of 
both perfect and imperfect knowledge of price. 
institutional, technological and human change. 
Advanced topics. 

910. Resource Economics Proseminar 
Spring. 3(3-0) Afay reenroll for a maxi

mum of 9 credits. Approval of department. ln
terdr'partmental u:ith the departments of 
Forestry, and Resource Development. i\dmini.~
tered by the Department of Forestry. 
A seminar \vherein advanced graduate student;, 
in the fields of resource econOmics participate 
\Vith faculty in the joint conduct of a major re
search project in resource economics and policy. 

941. Seminar in Food Systems 
Organization and Policy 
Spring of odd-numbered ymrs, Sum

mer of even-numhcred years. 3(3-0) Approval of 
departnwnt_ 
Alternative methods of organization and control 
of food systems. Policy and program analysis. 
Development and presentation of position pa
pers. 

960. Agricultural Policy in Developed 
Economies 
Wintn. 3(3-IJ) FSAf 421 and one year 

of graduate work in social science or appro1;al of 
department. 
Sectoral interrelationships and the impact of ec
onomic policies relating to agriculture in ad
vanced economies. Public decision processes. 
Current issues in food and fiber policy. 

962. Development Planning and 
Agricultural Sector Analys-is 
Spring. 3(3-0) AEC 862; one year of 

graduate study in agricultural r'cmwmics or eco
nomics or approt:al of department. 
Seminar in development planning \Vith special 
reference to sectoral interrelationships. Agricul
tural sector analysis. Project preparation and ap
praisal. 

972. ,Uethodological Approaches to 
Research 
Fall of nen-numbered years, Summer 

of odd-numbered years. 3(3-0) Tu:o terms of 
graduate study in social science or approral of 
department. Interdepartmental u:ith the De
partment of Economics. 
Selection, planning and conduct of research. Al
ternative research approaches. Role of theory. 
beliefs and valuations. Critical appraisal of re
search ~tudies. 

990C. Mathematical Economics and 
Econometrics Workshop 
Fall, Winter, Spring. 3 to 16 rredits. 

EC 812A, EC &32, or approval of department. 
Interdepartmental with and administered by 
the Department of Economics. 
Critical evaluation of research reports by staff 
and other students. Students writing doctoral 
dissertations in the appropriate areas are en
couraged to participate in workshop and may do 
so while registered for AEC 999. 

999. Doctoral Dissertation Research 
Falf, Winter, Spring, Summer. Varia

ble credit. Approval of department. 

Food Systems Economics and 
Management FSM 

200. Introduction to Food Systems 
J<fanagement 
FaN. 4(4-0) 

Organization of modern industrialized food pro
duction and distribution svstems. Problems 
faced by managers of firms irl food systems. Ap
plication of economic and management princi
ples in the solution of these problems. 

.'330. Food Production Management 
Fall, Spring. 3(3-0) 

Problems encountered by managers of farms and 
input supply firm~. Identification and evalua
tion of alternative solutions using economic prin
ciples, financial statements and budgeting. 

.3.3.5. Food Proce.~sing and Distribution 
Alanagement 
Winter. 3(3-0) FSM 200 or M1'A 300. 

Interdepartmental with and administered hy 
the Department of Afarketing and Transporta
tion Administration. 
Analysis of problems faced in the food processing 
and distribution system. Inclndes functional in
terrelationships, consumer orientation and fu
ture development. 

3 70. Applied Statistics 
Winter. 3(3-0) Students may not re

ceit:e credit in both FSM 370 and AEC 830. One 
course in statistics. one course in food ~ysterns 
economics and management or public affairs 
management. interdepartmental with and ad
rnini.~tcred by Public Affairs Management. 
Interpretation and usc of statistical result~ in de
cision making. Sampling. index numbers, tabu
lar analysis, trend estimation, regre.~sion 
models, decision theory. 

412. Financing the Food System 
Winter. 3(3-0) FSAI 330 or PAA·I 340. 

Financial analvsis of farm hminesses. Financial 
markets andcr~dit institutions affecting agricul
ture. Capital budgeting of durable investments. 
Property valuation and financial leasing. 

4 I 7. Land Economics 
Fall. Spring. 4(4-0) Interdepartmental 

with Public Affairs A!anagemr:nt and the depart
ments of Resource Decelopmcnt. and Ecorwm
ics. Administered by the Department of 
Resource Development. 
Factors affecting the economic use of land and 
space resources by people. Input-output rela
tionships; development, investment, and enter
prise location decisions. Land markets; property 
rights, area planning; zoning and land use con
trols. 



421. Public Policy and the Food System 
Winter. 3(3-0) FSM 200 or EC 201, 

PAM 320 recommended. 
Policy issues identified and analyzed in relation 
to performance goals of society and groups 
within the food system. Empahsis on price and 
income policies and regulations affecting the 
food system, 

430. Advanced Food Production 
Management 
Spring. 3(3-0) FSM 412. 

Management applied to farms and input supply 
firms; computerized applications of budgeting 
and forward planning, income tax manage
ment, estate management, insurance, and risk 
and uncertainty. 

439. Advanced Food Processing and 
DistributWn Management 
Fall. 3(3-0) MTA 335. Interdepart

mental with and administered by the Depart
ment of Marketing and Transportation 
Administration. 
Managerial principles and techniques applied to 
food processing and distribution. Emphasizes 
adjustment to changing social, economic and in
ternal company environment. Student interac
tion with industry, labor and government 
representatives. Field trips, special projects. 

44I. Commodity and Futures 
Marketing 
Spring. 3(3-0) STT 201, EC 201; FSM 

370 or STT 317 recommended. 
Commodity pricing and use of marketing alter
natives. Special emphasis on the futures markets 
and the institutional arrangements useful to 
farmers, elevator operators and commodity 
traders. 

443. Cooperatives: Group Action in 
Marketing 
Spring. 3(3-0) EC 200, Juniors, or ap

proval of department. 
Organization and operation of cooperatives. 
Emphasis on economics, legal foundations, and 
feasibility of cooperatives and other forms of 
group action in the U.S. food system. 

460. Regional Economics 
Winter. 4(4-0) R D 417 or EC 324. In

terdepartmental with Public Affairs Manage
ment and the departments of Economics, and 
Resource Development. Administered by the 
Department of Resource Development. 
Forces affecting location decisions of firms, 
households and governments. Applications to 
agricultural, industrial, and regional develop
ments. 

46I. Regional Economics Laboratory 
Spring. 1(0-2) R D 460and approval of 

department. Interdepartmental with Public Af
fairs Management and the departments of Eco
nomics and Resource Development. 
Administered by the Department of Resource 
Development. 
Evaluation and use of analytical models de
signed to solve regional economic problems. 

462. Agriculture and Rural 
Development in Developing 
Nations 
Fall. 3(3-0) PAM 201 or EC 201; PAM 

260 recommended. Interdepartmental with 
Public Affairs Management and Agriculture and 
Natural'liesources. 
Traditional agricultural systems and the incen
tive environment for economic growth in rural 
areas. Adjustment to technological, institutional 
and human change. Strategies for rapid agricul
tural transformation. 

473. Introduction to Systems Analysis 
Spring. 3(3-0) MTH 111. Interdepart

mental with and administered by Public Affairs 
Management. 
Principles of systems analysis applied to ecologi
cal, physical, economic and social phenomena. 
Case studies. Interpretation and design of sys
tems models. Systems concepts in decision mak
ing. 

480. Independent and Supervised Study 
Fall, Winter, Spring, Summer. 1 to 9 

credits. May reenroll for a maximum of 9 credits. 
Approval of department. 

484. Selected Topics 
Fall, Winter, Spring, Summer. 1 to 4 

credits. May reenroll for a maximum of 12 cred
its if different topics are taken. Approval of de
partment. 

Public Affairs Management 

201. Introduction to Community 
Economics 
Fall, Spring. 3(3-0) 

PAM 

Identification and analysis of problems faced by 
public decision makers in managing public reve
nues and services and governing private resource 
use. Impact of political and economic structures 
on resource use. 

260. World Food, Population and 
Poverty 
Winter. 4(4-0) 

Description, analysis and alternative solutions of 
food, technology transfer, population and pov
erty problems, emphasizing trade and aid pro
grams and the role of multinational firms in low 
income nations. 

303. Welfare, Health and Education 
Policy 
Fall. 3(3-0) PAM 201 or EC 200. 

Evaluation of selected welfare health and educa
tion policies and alternatives. Role of public and 
private sectors. Impact of values, beliefs, costs, 
benefit distributions, political power and other 
factors on policy. 

306. Government Programs for Workers 
Winter, Spring. 4(4-0) EC 201. Inter

departmental with and administered by the De
partment of Economics. 
Economics of selected government institutions 
and programs for workers. Social security, 
worker's compensation, Unemployment Insur
ance, OSHA, employment and training pro
grams, wages and hours legislation, 
anti-discrimination programs. 

320. Economic Policy Processes I 
Fall. 3(3-0)PAM 201 or EC 201. 

Analysis of processes by which f.ublic economic 
policy is established at various evels of govern
ment. Role of economic interests and pressures. 
Alternative processes for economic policy formu
lation. Case studies. 

321. Economic Policy Processes II 
Winter. 3(3-0) PAM 320 or approval of 

department. 
Analysis of socioeconomic forces as they affect 
the public decision processes for economic pol
icy. Means of increasing effectiveness of staff 
persons in the decision process. Case studies. 

Agricultural Economics - Descriptions 
of 

Courses 

340. Managerial Economics 
Spring. 3(3-0) EC 201. 

Production, consumption decisions and their in
terrelation. Pricing of market and non-market 
goods. Effects of monetary and fiscal policies. 
Applications to problems in food system or com
munity management. 

363. Economic Development of 
Tropical Africa 
Spring. 3(3-0) EC 200 and EC 201, or 

EC 210. Interdepartmental with and adminis
tered by the Department of Economics. 
African economic development in historical per
spective. Analysis of contemporary economic de
velopment problems faced by tropical African 
countries. Alternative strategies for African eco
nomic development. 

3 70. Applied Statistics 
Winter. 3(3-0) Students may not re

ceive credit in both FSM 370 and AEC 830. One 
course in statistics, one course in food systems 
economics and management or public affairs 
management. Interdepartment al with Food 
Systems Economics and Management. 
Interpretation and use of statistical results in de
cision making. Sampling index numbers, tabu
lar analvsis, trend estimation, regression 
models, decision theory. 

404. Social Accounts and Community 
Choice 
Winter. 3(3-0) PAM 303 or approval of 

department. 
Social accounting as a framework for problem 
definition and measurement of policy effective
ness. Conceptualization of social accounts. Use 
of selected social indicators in policy formulation 
and decision making. 

406. Public Expenditure: Theory and 
Policy 
Fall, Spring. 4(4-0) EC 201 or EC 210. 

Interdepartmental with and administered by 
the Department of Economics. 
Expenditure theory; objectives and rationale of 
government activity in the market system; effe
ciency criteria in government decision making; 
planning-programming-budgeting systems and 
cost-benefit analysis. 

41 7. l~and Economics 
Fall, Spring. 4(4-0) Interdepartmental 

with Food Systems Economics and Management 
and the departments of Economics, and Re
source Development. Administered by the De
partment of Resource Development. 
Factors affecting the economic use of land and 
space resources by people. Input-output rela
tionships; development, investment, and enter
prise location decisions. Land markets; property 
rights, area planning; zoning and land use con
trols. 

431. Law and Social Change 
Fall, Spring. 3(3-0) GEL 430 or ap

proval of department. Interdepartmental with 
and administered by the Department of Re
source Development. 
Law as applied to urban and rural context of 
social change. A review of both formal and in
formal aspects of system accessibility, institu
tional formation, government, civil rights, and 
human service. 
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Descriptions - Agricultural Economics 
of 
Courses 

453. WomenandWork:Issuesand 
Policy Analysis 
Winter. 3(3-0) PAM 201 or EC 200 or 

EC 201 or approval of department. Interdepart
mental with the Department of Economics. 
Quantity and quality of labor force participa
tion by women, current status and past trends. 
Issues analyzed include differential earnings and 
occupations of men and women, employment 
discrimination and labor legislation. 

460. Regional Economics 
Winter. 4(4-0) R D 417 or EC 324. In

terdepartmental with Food Systems Economics 
and Management and the departments of Eco
nomics and Resource Development. AJminis
tered by the Department of Resource 
Development. 
Forces affecting location decisions of firms, 
households and governments. Applications to 
agricultural, industrial, and regional develop
ments. 

461. Regional Ecotwmics Laboratory 
Spring.1(0-2)R D460andapprovalof 

department. Interdepartmental with Food Sys
tems Economics and Management and the de
partments of Economics and Resource 
Development. Administered by the Department 
of Resource Development. 
Evaluation and use of analytical models de
signed to solve regional economic problems. 

462. Agricultural and Rural 
Development in Developing 
Nations 
Fall. 3(3-0) PAM 201 or EC 201; PAM 

260 recommended. Interdepartmental with Ag
riculture and Natural Resources, and Food Sys
tems Economics and Management. 
Administered by Food Systems Economics and 
Management. 
Traditional agricultural systems and the incen
tive environment for economic growth in rural 
areas. Adjustment to rechnological, institutional 
and human change. Strategies for rapid agricul
tural transformation. 

473. Introduction to Systems Analysis 
Spring. 3(3-0) MTH 111. Interdepart

mental with Food Systems Economics and Man
agement. 
Principles of systems analysis applied to ecologi
cal, physical, economic and social phenomena. 
Case studies. Interpretation and design of sys
tems models. Systems concepts in decision mak
ing. 

480. Independent and Supervised Study 
Fall, Winter, Spring, Summer. 1 to 9 

credits. May reenroll for a maximum of 9 credits. 
Approval of department. 

484. Selected Topics 
Fall, Winter, Spring, Summer. 1 to 4 

credits. May reenroll for a maximum of 12 cred
its if different topics are taken. Approval of de~ 
partment. 

490. Supervised Field Experience 
Fall, Winter, Spring, Summer. 3 to 9 

credits. May reenroll for a maximum of 9 credits. 
PAM Juniors, approval of department. 
Supervised field work in federal, state, or local 
government or organizations dealing with gov
ernment. 
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AGRICULTURAL 
ENGINEERING AE 

College of Agriculture and Natural 
Resources 

I 52. Introduction to Agricultural 
Engineering 
Fall, Spring. 1(1-0) Interdepartmental 

with Agricultural Engineering Technology. 
An introduction to the agricultural engineering 
profession with an examination of existing prob
lems. 

352. Physical Principles of Biological 
Processes 
Winter. 4(4-0) A E 353. 

Basic scientific principles and engineering the
ory applied to biological systems and products. 

35 3. Physical Principles of Plant 
Environment 
Fall. 4(4-0) CPS 120, MTH 310, GEM 

152 or GEM 132. 
Physical processes and properties of the bio
sphere as related to engineering the plant envi
ronment. 

354. Physical Principles of Animal 
Environment 
Spring. 3(2-2) A E 352. 

Interrelationship of environmental factors and 
physiological responses of animals for planning, 
design and control of optimum environmental 
systems. 

356. Electric Power and Control 
Winter. 4(3-2) PHY 288. 

Alternating current calculations; sizing conduc
tors of single- and three-phase loads; electric mo
tors, their control and protection; switching 
logic; microprocessor applications. Examples 
drawn from agricultural applications. 

376. Food Process Engineering 
Spring. 3(2-2) A E 352, C E 321. 

Analysis of unit processes involved in handling, 
processing, and distribution of liquid and solid 
biological materials. Flow of liquids, heating 
and cooling, freezing, concentration, dehydra
tion, and separation. 

394. Systems of Agricultural Machines 
Fall. 4(3-2) MMM 211. 

Functional requirements and operational char
acteristics of agricultural machines. Engineer
ing principles of machines dealing with soil and 
plant materials. Aspects of agricultural machin
ery management and economics. 

410. Professional Ethics and 
Responsibilities 
Spring. 1(2-0) Senior majors. 

Personal and professional ethics and social re
sponsibilities will be addressed as related to the 
professions of engineering and engineering tech
nology. 

46 I. Design of Agricultural Structures 
Fall. 4(4-0) MMM 211, MMM 215. 

The analysis of structural systems and the design 
of components and connections. Examples se
lected from agricultural machinery and build
ings. 

474. Processing Biological Products 
Spring. 3(3-0) A E 352, M E 311 or 

CEM361. 
Engineering principles of unsteady-state heat 
transfer, heat exchangers, drying, storage and 
refrigeration as applied to the processing of bio
logical products. 

480. Special Problems 
Fall, Winter, Spring, Summer. 1 to 5 

credits. May reenroll for a maximum of 5 credits. 
Approval of department. 
Individual student research and study in: agri
cultural machines and tractors, waste manage
ment, food processing, structures and 
environment, materials processing and han
dling, water management, meteorology and cli
matology, agricultural systems analysis. 

481. Soil and Water Conservation 
Engineering 
Winter. 4(5-0) C E 321, A E 353. 

Engineering analysis, design and construction of 
drainage, irrigation and erosion control systems. 

482. IrrigatWn Design Management 
Spring. 4(3·2) A E 481. 

Water supply including wells, water transport, 
pumping and pump selection, water require
ments, power supplies and irrigation equipment 
with emphasis on sprinkler and trickle methods 
and design for agricultural application. 

492. Tractors and Power Transmission 
Systems 
Winter. 4(4-0) A E 394. 

Functional requirements, operational charac
terisitics, analysis and design of tractors includ
ing power trains, hydraulics, traction, hitches, 
vehicle dynamics and operator comfort. 

493. Power and Control Hydraulics 
Winter. 4(3-2) CPS 120, C E 321. 

Properties of hydraulic fluids; performance pa
rameters of fixed and variable displacement 
pumps and motors; characteristics of control 
valves and components; analysis and design of 
hydraulic systems. 

495. Fundamentals of Design 
Spring. 3(3-0) Third-term junior ma

jors or approval of department. 
Problem identification, working media, models, 
procedures, and developing specifications. Se
lection of individual design problem for A E 496 
andAE497. 

496. Design Project Laboratory 
Fall, Winter, Spring, Summer. 1 to 4 

credits. May reenroll for a maximum of 4 credits. 
A E495. 
Individual or team pursuit of the design project 
selected in A E 495. Activities include informa
tion expansion, developing alternatives, evalua
tion and selection, and concluding project. 

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

Interdepartmental with the Department of Met
allurgy, Mechanics, and Materials Science, and 
Civil Engineering. Administered by the Depart
ment of Metallurgy, Mechanics, and Materials 
Science. 
Theory and application of the finite element 
method to the solution of continuum type prob
lems in heat transfer, fluid mechanics and stress 
analysis. 




