
MEDICINE MED 

College of Human Medicine 

512. Infectious Diseases 
Fall. 4(3-3) MPH 511, or approval of 

department. Interdepartmental with and ad
ministered by the Department of ,'r/icrobiology 
and Public Health. 
Infectious diseases of man, including biology of 
the causative microorganism, epidemiol(Jgy, 
pathogenesis, host-parasite relationships, clini
cal and laboratory diagnosis, and clincial man
agement. 

520. Biology of Blood Diseases 
Spring. 2(2-0) Enrollment in a college 

of medicine or a graduate program in a hioUJgi
cal science. 
Correlates basic science and clinical concepts of 
hematology. 

. 590. Special Problems in Medicine 
Fall, Winter, Spring, Summer. 1 to 6 

credits. ,\Jay reenroll for a maximum of 12 cred
its. Human Medicine students or approt;a/ of 
department. · 
Each student will work under direction of a staff 
member on an experimental, theoretical or 
applied problem. 

608. Senior Medical Clerkship 
Fall, Winter, Spring, Summer. 1 to 17 

credits. May reenroll fora maximum of 43 cred
its. Primary clerkship, third year Human 
Medicine students. 
Based in community hospitals, this clerkship 
will stress interviewing skills, history, physical 
exmnination, along v,·ith problem solving and 
therapy, and care of the whole patient leading to 
independence in patient management. 

609. Hematology Clerkship 
Fall, Winter, Spring, Summer. 1 to 17 

credits. May reenroll for a maximum of 34 cred
its. MED 608. 
Development of ~kills in data collection, proh
lern ~olving and management related to com
mon hematologic disorder~ of children and 
adults. 

610. Oncology Clerkship 
Fall, Winter, Spring, Summer. 1 to 17 

credits. May reenroll for a maximum of 34 cred
its. MED 608. 
Development of skills in data collection, prob
lem solving and management of the more preva
lent cancers in children and adults. 

611. Cardiology Clerkship 
Fall, Winter, Spring, Summer. 1 to 17 

credits. May reenroll for a maximum of 34 cred
its. H .M 602. 
A clinical clerkship in which students evaluate 
in depth patients with cardiac dheases. This 
includes experiences with special diagnostic 
procedures including cardiac cuticularization, 
phonocardiography, echocardiography and elec
trocardiography. 

612. Sephrology/Vrology Clerkship 
Fall, Winter, Spring, Summer. 1 to 17 

credits. May reenroll for a maximum of 34 cred
its. H M 002. 
Integ-rated concepts of re-nal physiology and 
pathophysiology of renal disease. Clinical expe
rience. 
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613. Dermatology Clerkship 
Fall, Winter, Spring, Summer. 1 to 17 

credits. May reenroll for a maximum of 34 cred
its. If M 602. 
Office based experience with a dermatologist to 
learn clinical skills in dermatology and develop 
ohservatiomtl and diagnostic skills in skin dis
ease. 

614. Medical Chest Clerkship 
Fall, Winter, Spring, Summer. 1 to 17 

credits. May reenrvllfor a maximum of34 cred
its. H M 602. 
A clerkship covering tOm aspects of chest dis
eases: tuberculosis, diagnosis, pulmonary func
tion, and physiology. The student works with 
medical residents, utilizing outpatient and hos
pital fUcilities. 

615. Gastroenterology Clerkship 
Fall, Winter, Spring, Summer. 1 to 17 

credits. May reenroll for a maximum of 34 cred
its. H M 602. 
Referred patients with gastrointestinal prob
lems aw seen as either inpatients or outpatients . 
\1any long tenn problems are fOllowed. Patients 
with psychosocial problems are seen conjointly 
with Social S10rvice. 

616. Allergy Clerkship 
Fall, Winter, Spring, Summer. 1 to 17 

credits. May reenroll for a maximum of34 cred
its. MED 608 and H M 602 or H D 608. 
Office and hospital based experience to learn 
and develop diagnostic skills in allergy with a 
review of basic therapeutics as they relate to 
allergic diseases. 

617. Neurology Clerkship 
Fall, Winter, Spring, Summer. 1 to 17 

credits. May reenroll for a maximum of34 cred
its. If M 602. 

A combined office and inpatient experience that 
will provide the student with an opportunity to 
learn the concepts of evaluation and manage
ment of neurological disease. 

618. Infectious Disease Clerkship 
Fall, Winter, Spring, Summer. 1 to 17 

credits. May reenroll for a maximum of 34 cred
its. H M 602 and AJED 608 or H D 60R. Inter
departmental with the Department of l\Jic
robiology and Public Health. 
The clerkship emphasizes acquisition in depth 
of knowledge and skills essential in ~olution of 
clinical problems in infectiou~ and im
munologic Uiseases. Integrated basic science 
imput is afforded through rele\·ant seminars. 

619. Clinical Pharmacology Clerkship 
Fall, Spring. 4 credits. H M 602; MEJJ 

608 and II D 608. 
Under~tanding and use of drugs: adverse pf
tect.~; and misu~e of drugs. 

620. Endocrinology and Metabolism 
Clerkship 
Fall, Winter, Spring, Summer. 4 to 8 

credits. May reenroll for a maximum of 16 cred
its. JJ M 602. 
Clinical anclior clinical-re~earch clerkship to 
allow the student to work closely with patients 
having endocrine diseases, electrolyte abnor
malities, endocrine hypertension or diabetes 
mellitm. 

621. Computer Medicine Clerkship 
Fall, Winter, Summer. 4 to 16 credits. 

May reenroll for a maximum of 16 credits. II lo,l 
602. 
Learning BASIC (·omputer language; preparing 
flow chart f()r elementary management ofrnedi
cal problem. 

622. Diabetes and Metabolism 
Clerkship 
Fall, Winter, Spring, Summer. 4 cred

its. H M 602; MED 608 and H D 608. 
Clinical experience with diabetic patients and 
other related endocrine disorders. 

624. Geriatrics Clerkship 
Fall, Winter, Spring, Summer. 16 cred

its. H M 602; MED 608 and H D 608. 
Exposure to a wide variety of geriatric medical 
problems. 

626. Phy8ical Medicine and 
Rehabilitation Clerkship 
Fall, Winter, Spring, Summer. 4 to 8 

credits. May reenroll for a maximum of 8 cred
its. H M 602; MED 608 and H D 608. 
Experience in prescription writing for physical 
medicine procedures, occupational therapy and 
rehabilitation skills. 

627. Rheumatology Clerkship 
Fall, Winter, Spring, Summer. 4 cred

its. H M 602; MED 608 and 1-l D 608. 
Combined office and hospital consultative 
clerkship which develops diagnostic skills in 
areas of rheumatic diseases. 

628. Internal Medicine Clerkship 
Fall, Winter, Spring, Summer. 4 to 16 

credits. May reenroll for a maximum of 16 cred
its. H M 602; MED 608 and H D 608. 
Elective experiences in internal medicine. 

630. Emergency ?\Jedicine Clerkship 
Fall, Winter, Spring, Summer. 4 to 8 

credits. May reenroll for a maximum of 8 cred
its. MED 608, H D 608 or SUR 608; H M 602. 
Interdepartmental with the Department of 
Surgery. 
Pathophysiology and other basic concepts will 
he used to explain the development of emergent 
conditions. Clinical diagnosis and treatment of 
emergencies seen in community emergency 
departments will be discussed. 

METALLURGY, MECHANICS 
AND MATERIALS 
SCIENCE MMM 

College of Engineering 

201. Introduction to Engineering 
Mechanics 
W'inter. 4(4-0) PI/Y 237. Inter· 

departmental u:ith the Department of En
gineering. 
Laws of mechanics go\·eming the bel1<1vior of 
rigid and defOnnable bodies emphasizing ho"' 
these law~ influence engineering design. Ex
tensiVE' use of demonstrations. 

205. Mechanics 1 
Fall, Winter, Spring, Summer. 4(4~0) 

,\!Til 214 or concurrently. 
\'ector description of fOrces and moments. Two 
and three dimemional equilibriu1n problems. 
Static~ of frames and machines. Friction. Shear 
and moments in beams and shafts. 
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211. Mechanics of Deformable Solids 
Fall, Winter, Spring, Summer. 4(4-0) 

MMM 205; MTH 215, MMM 215 concurrently, 
for A E, C E, ME majors. 
Deformable solids, stress and strain, principal 
axes, material behavior (elastic, plastic, vis
c.-oelastic, temperature dependent). Boundary 
value problems, torsion, beams. Instability, col
umns. 

21.5. Solid Mechanics Laboratory 
Fall, Winter, Spring, Summer. 1(0-2) 

MMM 211 concurrently. 
Instrumentation, physical properties of materi
als, comparison of experiment and theory. 

230. Introduction to Materials 
Science 
Spring. 4(4-0) Sophomores. 

A qualitative sur\"ey of metals, ceramics, and 
polymers, and the relationship of electronic, 
molecular, and crystal structure to the physical, 
mechanical, thermal, electrical and magnetic 
properties. 

280. Manufacturing Proce.<;ses 
0\.f E 280.) Fall, Winter, Spring. 3(2-3) 

An introduction to the materials and processes 
used in manufacturing, to con\"ert ideas into 
products, machines, and structures for the use of 
people. Extensive use is made of audiovisual 
techniques. Field trips required. 

306. Mechanics II 
Fall, Winter, Spring, Summer. 4(4-0) 

MMM 205, MTJ! 215. 
Dynamics of particles and particle systems. En
ergy and momentum principles. Two and three 
dimensional rigid body dymanics. 

341. Materials Chemi.<;try II 
Winter. 4( 4-0) CEM 361 or ME 311. 

An integrated treatment of the phy~ical chemis
try of metals and engineering materials is pre
sented in \1MM 341 and ~H1M 342. Ther
mochemistry, solutions, phase equilibria; elec
trochemistrY; corro~ion; reaction kinetics in liq
uids and soiids; diffu~ion; surface phenomena. 

342. Materials Chemistry III 
Spring. 4(4-0) MMM 341. 

Continuation of M:\1M .341. 

360. Physical Metallurgy I 
Fall. 4(4-0) CEM 153 or approval of 

department. 
Relationship of propertie~ to micro~trud:ure as 
affected bv soliditkation transformations in het
erogeneot;~ ~ystems, cold work, recrystalliza
tion, ami grain growth. Emphasis on the impor
tant commercial metals and alloys. 

.'361. Physical ,Uetallurgy II 
Winter. 4(4-0) l'vHJI\.f 360. 

Continuation of ~IMM 360. 

:J70. Metals and Alloys I 
Fall, Winter. 4(3-3) 

Principles of physical metallurgy applied to en
gineering metals and alloys. 

. '371. Metals and Alloys II 
Winter. 3(3-0) MM,\1 370. 

Continuation oL\1MM .370. 

.'J72. Metals and Alloys III 
Spring. 3(3-0) MM,\.f 371. 

Continuation ofM:\1M 371. 
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.'380. Physical Metallurgy Laboratory 
I 
Fall. 1(0-3) MMM 360 or concurrently. 

First of an integrated sequence of laboratory 
courses designed to illustrate the parallel theory 
courses. Introduction to metallography, 
pyrometry, and testing of metals. 

381. Physical Metallurgy Laboratory 
II 
Winter. 1(0-3) MMM 380; MMM 361 

concurrently. 
Continuation of MMM 380. 

.'382. Physical Metallurgy Laboratory 
III 
Spring. l(U-3) MMM 381. 

Continuation ofMMM 381. 

400. Special Problems 
Fall, Winter, Spring, Summer. 1 to 3 

credits. May reenroll for a maximum of9 cred
its. Approval of department. 
Indi\"idualized reading and research. 

404. Dynamics of Mechanical 
Systems 
Fall. 3(3-0) MMM 306. 

Principles of Newtonian dynamics. Lagrangian 
dynamics of rigid-body systems. Introductory 
orbital mechanic~. Euler's dynamical equations 
and gyroscopic notion. Engineering: applica
tions. 

411. Mechanics of Deformable Solids 
II 
Spring. 3(3-0)MMM 211. 

Continuation of MMM 211. L'nsymmetrical 
bending, curved beams, torsion of non-circular 
shapes, shear center, beam columns. Introduc
tion to energy theorems \Vith applications to de
terminate and indeterminate beams, and rings. 

414. Principles and Techniques of 
Experimental Solid Mechanics 
Spring. 3(3-0) MMM 211. 

Fundamental concepts and current technology 
fur static and dynamic measurement of strain 
and acceleration. \1ain topics discussed are re
sistance strain gages, photoelasticity, ac
celerometers, brittle coatings, Moire pattern~. 
and holography. 

4.'30. X~Ray Cyrstallography 
Fall. 4(3-3) MMM 342 or approval of 

department. 
Symmetry, elementary crystallography, general 
properties of X-rays, introduction to radiation 
safety, interaction ofX-rays with matter, applica
tion of X-ray diffraction to materials problem~. 

440. Color and Appearance of 
Materials 
Spring. 3(3-0) Appro~:al of depart

ment. 
Color in art and technology; light and its interac
tion with colored materials; light source~ and 
illuminants; color notation and cla~sification; 
colored materials. 

455. Adranced Physical Metallurgy I 
Winter. 3(3-0) Pill' 364 or approval of 

department. 
Atomic theory of metab and alloys. Xature of 
chemical and metallic bond~. Lattice vibration 
and specific-heat theory. Relation of electron 
energy bands in metals to cohesion, structure, 
p}ectrical and magnetic properties. 

456. Advanced Physical Metallurgy II 
Spring. 3(3-0) MMM 455. 

Nature of interfaces. Driving forces and kinetics 
of phase transformation. Plastic deformation of 
single crystals and relationship to mechanical 
properties of metals and alloys. Strengthening 
mechanisms. 

460. Metallurgical Engineering I 
Fall. 4(3-2) Approwl of department. 

Extractive metallurgy. Mineral dressing, be
neficiation, and physical processing of ores. 
Chemical metallurgy of ore reduction. Produc
tion of iron and steel, copper, aluminum, mag
nesium, nickel, lead and zinc. Stoichiometric 
heat, and material balances. Combustion of 
fuels. 

461. Metallurgical Engineering II 
Winter. 4(3-2) MMM 460 or approt;a[ 

of department. 
Fluid flow and heat transfer in metallurgical 
processes. Reffal..i:Ories. Heat-treating furnaces 
and protective furnace atmospheres. Commer
cial processes for carburizing, cyaniding, and 
nitriding. 

462. Metallurgical Engineering III 
Spring. 4(3-2) MMM 461 or approval 

of department. 
~fechanical proce~sing of metals. Forming, 
shaping and fabricating operation. Rolling mills, 
extrusion presses, forging practice, and welding 
systems. Powder metallurgy processes. Selec
tion of materials and equipment. Quality con
trol. 

465. Mechanical Failure Analysis 
Spring. 3(3-0) Ml'vfl'vl 211, MMM 215, 

MMM 230 or MMM 370 or approval of depart
ment. 
:\lodes and causes of failures of mechanical 
components. Analy~is illustrated through stu
dent projects requiring integration of knowl
edge from several areas. 

470. The Cast Alloys 
Winter. 4(4-0) MMM 372. 

Physical metallurgy of the cast alloys. Solidifica
tion and transformation. Nucleation and inocu
lation. ~lode of ~olidification as influencing 
foundry properties in ferrous and nonferrous al
loys. Casting design as related to foundry prac-
tice. 

47.5. Alloy Derelopment and 
Application 
Fall. 4(4-0) MMM 361, or approwl of 

department. 
Physical metallurgy, development, and applica
tions of special steels and alloys: the high
strength structural ~tee!~, machine steels, ultra 
high-strength steels, maraging steels, 
corrosion-resistant steeh and alloys, high
temperature alloys. 

800. Special Problems 
Fall, Winter, Spring. 1 to 6 credits. 

May reenroll for a maximum of 6 credits. Ap
procal of department. 
Individualized reading and re~earch compatible 
with the student's interest and ability . 

801. Adranced Engineering 
Mechanics I 
Fall, Summer. 3(3-0) MMM 306. 

Principles of classical dynamics; Lagrangian 
equations for electromechanical systems; 
Hamiltonian fOnnulation; matrix treatment of 
dbration~. 



802. Advanced Engineering 
Mechanics II 
Winter. 3(3-0) MMAJ 801. 

Rigid-body mechanic~; the gyroscope; canom
cal transformations; Hamilton- jacobi theory; 
engineering applications of ach-anced mechan
ics. 

805. Strain and Motion Measurement 
Spring, Summer. 4(3-3) ApprolJa[ of 

department. 
Resistance strain gages and acclerometers are 
examined in detail v,.-ith particular regard to the 
analysb and design of the \vhole measuring sys
tem. Student project involving transducer de
sign. Other motion measurement techniques. 

806. Optical Strain Measurement 
Winter of even-numbered years. 4(3-3) 

Approval of department. 
\Vhole-field techniques such a~ photoelasticity, 
photoelastic coatings, \1oire techniques, and 
brittle coating. Interferometers and model 
analysis. Necessary theory of optics is pre
sented. 

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

Interdepartmental u;ith the department of Ag
ricultural Engineering and Cidl Engineering. 
Theory and application of the finite element 
method to the solution of continuum type prob
lems in heat transfer, fluid mechanics and stres~ 
analysis. 

810. Introduction to the Mechanics of 
a Continuous !Hedium 
Fall, Summer. 4(4-0) MMM 211; MTH 

421 concurrently or approval of deparment. 
Stress, deformation and rate-of-deformation ten
sors. Balance of ma~s, momentum, and energy. 
Field equations. Examples of constitutive equa
tions. Selected special solutions in elasticity and 
Newtonian fluids. 

813. Theory of Elasticity I 
Winter. 4(4-0) MMM 810; MTH 422 or 

approval of department. 
Fundamentah of linear elasticity. Solution of 
plane elasticity problems by use of Airy's stress 
fundions, complex-function theory, variational 
methods, and finite differences. 

815. Advanced Strength of Materials 
I 
Fall, Summer. 3(3-0) MMM 211. 

Elasticity, energy methods, general bending of 
straight bars, curved beams, shear center, tor
sion. 

816. Advanced Strength of Materials 
II 
Winter. 3(3-0) MMM 815; MTII 215. 

Beams on elastic support, beam columns, axially 
symmetric stress distribution, symmetrical 
bending of circular plates, introduction to 
theory of elasticity. 

817. Plasticity 
Spring. 4(4-0) MMM 810; MTH 422 or 

appro1:al of depatment. 
Yield conditions, stress-strain relations, plastic 
potential, hardening theories; torsion, bending, 
thick-walled spherical and cylindrical shells 
under internal pressure; plane strain of per
fectly plastic material. 
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823. Theory of Vibrations I 
Fall. 4(4-0) ,\.f E 455. Interdepartmen

tal with and administered hy the Department of 
Mechanical Engineering. 
Discrete and continous p;trameter systems with 
linear and nonlinear characteristics. \'ariational 
principles: equations of motion. Matrices, quad
ratic fom1s; self-adjoint operators; eigenvalues. 
Transient and random excitations. Theory de
\"eloped through physical problems. 

831. Adt.'anced X-Ray ,\letallography 
Winter. 3(3-0) Approval of depart-

mertt. 
Development of crystallographic space groups, 
theory of the intensity of diffracted X-rays; 
\Veissenberg mf'thod, crystal structure analysis. 

8:J2. Electron Microscopy 
Spring. 4(3-3) MM.Io.f 831 or approval 

of department. 
Theory of image formation in electron micros
copy and intensity of electron diffraction. 
Transmission and replica microscopy. 

840. Symmetry and the Properties of 
Crystals 
Winter. 3(3-0) 

Point-group theory and symmetry in tensor 
properties of crystals; sptematic treatment of 
propteries, e.g., electrical polarization, magnetic 
induction, pyru- and peizo-clectricity, elasticity, 
transport properties and berefringence. 

850. Modem Ceramic Material<J I 
Fall. 3(3-0) GEM 462; PIIY 840; or ap

proval of department. 
Crvstalline macrostructttre and microstructure 
of~eramics and glasses; dependence of micros
tructure on amounts, size, shape, and distribu
tion of phases; modification of microstructure by 
control of nucleation and growth; composite ma
terials. 

851. Modem Ceramic Materials II 
Winter. 3(3-0) MM ,\J 850. 

Propertie~ of ceramic materials with specific 
reference to mechanical, optical, electrical, 
magnetic and thermal properties. 

852. Modem Ceramic Materials Ill 
Spring. 3(3-0) MMM 851. 

Applications of ceramic materials. Glass
ceramics, nuclear fuel elements, hot-pressed 
translucent oxides, pre-stressed ceramics, 
ceramic coating, pyrolytic materials. 

860. Theoretical Metallurgy I 
Fall. 3(3-0) MMM 342. 

:\1etallurgical thermodynamics, introduction to 
statistical thermodvnarnics, kinetics of metal
lurgical processes .. 

861. Theoretical Metallurgy II 
Winter. 3(3-0) MMM 860. 

Intnxluction to quantum theory of metals, phys
ical properties of metals and alloys. 

862. Theoretical Metallurgy Ill 
Spring. 3(3-0) MMM 861. 

Irnperlection in crystalline solids, dislocation 
theory and mechanical properties of metals and 
alloys. 

875. Ferrous Metallurgy 
Fall. 3(3-0) MMM 462. 

Stoichiometric material and heat balance calcu
lations of the blast furnace, open hearth and 
electic fumace processes. 

876. Nonferrous Process Metallurgy 
Winter. 3(3-0) MMM 462. 

Stoichion1etric material and heat balance calcu
lation in nonferrous extracth·e metallnrgy. 

880. Metals and Alloys 1 
Fall. 3(3-0) MMM 372. 

Topics in engineering properties and applica
tion of wrought steels fOr engineers other than 
metallttrgical. 

881. Metals and Alloys II 
Winter. 3(3-0) [\,fMM 372. 

Similar to :\Hvl.\1 R45, hut with reference to non
ICrrous alloys. 

882. Metals and Alloys Ill 
Spring. 3(3-0) MMM 372. 

Similar to \1\.IM 1)45 but \Vith reference to cast 
alloys. 

885. Seminar 
Fall, Winter, Spring. 1 credit. MM.\1 

899 concurrently. 

890. Selected Topics 
Fall, Winter, Spring, Summer. 3(3-0) 

May reenroll for a maximum of 18 credits if a 
different topic is taken. Approwl of depart
ment. 
A newly developing area in metallnrgy, me
chanics, or materiab· science selected by the 
departm('nt for offering each term. Information 
on the specific topic to be covered should be 
obtained from the department office before reg
istration. 

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

able credit. Approval of department. 

900. Special Problems 
Fall, Winter, Spring, Summer. 1 to 6 

credits. May reenroll for a maximum of 6 cred
its. Approval of department. 
Individualized reading and research compatible 
with the student's interest and ability. 

909. Elastic Thin Shells 
Spring. 4(4-0) MMM 815 urC E 804 or 

approval of department; MTII 421. Inter
departmental with and administered hy Civil 
Engineering. 
Elements of differential geometry, membrane 
theory of shells, Pucher'; stress function, de
formation and bending of shells of revolution 
and shallow shells. 

910. Nonlinear Continua 
Winter of e~en-numhered years. 4(4-0) 

MMM 810. 
Modern nonlinear theories of continua. Equa
ticms of balance and constitutive equations. 
Topics selected from finite elasticity, nonlinear 
viscosity and viscoelasticity, electroelasticity. 
General tensors are introduced and used 
throughout. 

911. Theory of Elastic Stability 
Fall of odd-numbered years. 4( 4-0) 

MMM 815 or approval of department. 
Theory and methods of determining buckling 
strength and post-buckling behavior of bar, 
plate and shell elements and of elastic systems. 

A-143 



Descriptions -Metallurgy, Mechanics and Materials Science 

of 

Courses 

912. Theory of Plates 
Winter. 4(4-0! MMM SIS or C E 804 or 

approval of department; MTH 422. Inter
departmental u:ith Civil Engineering. 
Bending: of thin ela~tic plates with ,·arious 
~hapes and boundal) condition~; application of 
energy principle~ and approxim<lte methods of 
solution; thick plates; large deflection theory; 
sandwich plates. 

91.5. Theory of Elasticity II 
Spring. 3(3-0) ,'\,fMM 8I3 or approval 

of department. 
Saint-\'enant bending and torsion. Problems in 
three-dimensional linear elasticity using the 
Galerkin vector and Neuber-Papkovich ftmc
tions. 

918. Theon) of Viscoelasticity 
Fall of even-numbered years. 3(3-0) 

M.,HM 810; MTH 422 or appro1Jal of depart-
ment. 
Fundamental linear viscoelastic stress-strain re
lations. Model representation. Three dimen
sional and general dPformation law~. Corre
spondence principle. Q1tasi-static, dynamic and 
buckling: problems. 

920. Theory of Vibrations II 
Winter of odd-numbered years. 4( 4-0) 

MTH 422; l'vf E 823 or approml of department. 
Interdepartmental u:ith the Department ofJJe
chanical Engineering. 
Vibrations of one, two, and three dimensional 
models of clastic and inelastic continua. lnterac.~ 
tion phenomena. Stability. Variational methods. 
Applications to ;teronantics, aerospace, and 
undersea technology. 

921. Theon} of Vibrations 111 
Spring of odd-numbered years, Sum

mer. 4( 4-0) MMM 920 or appro!;al of depart
ment. Interdepartmental with the Department 
of Mechanical Engineering. 
Nonlinear oscillations. Resonance; subhar
monics; self-sustained motions; stabilitv. 
Methods of Poincare, \"an der Pol, etc. Randoffi 
dhrations. Parametric excitations; ~tochastic 
processes; power spectra. Applications. 

942. Advanced Topics in the Kinetics 
of Phase Transformation 
Fall of odd-numbered years; Winter 

and Spring of et:en-numbered years. 3(3-0) Mau 
reenroll fora maximum of9 credits. 

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

able credit. Appror;al of department. 

MICROBIOLOGY AND 
PUBLIC HEALTH MPH 

College of Human Medicine 
College of Natural Science 
College of Osteopathic Medicine 
College of Veterinary Medicine 

200. Elementary Microbiology 
Fall, Winter. 4(3-2) Three terms of 

Natural Science. Primarily for majors outside 
the College of Natural Science. 
Description of bacteria and related forms of mic
roorganisms, their growth and nature, their ap
plication in industry, and their control in public 
health. 
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234. Elementary Medical 
Microbiology 
Fall. 5(4-4) CEM 130, B S 211, ap

pror;al of department. 
Sur\"ey of inunnnology and microbiology with 
emphasi~ on pathogenic microorganisms, an
timicrobial agents, and laboratory diagnosis. 

301. lnfroductonJ Microbiology 
Fall, Winter, Spring. 3(3-0) CEM 242, 

CEM 244 or BCJJ 200. 
Fundamentals of microbiology. Hange~ of cell 
structure and acti\"itie~; nutrition, gro\vth, and 
importance ofmaJ·or microbial groups. 

."302. Introductory Microbiology 
Laboratory 
Fall, Winter, Spring. 2(0-4) l'rfPll 301 

or concurrently. 
\lethodology of microbiology including micros
copy, ~taining, asepsis, cttltural media and quan
tification. 

310. Food Safety and Microbiology 
Fall. 4(3-3) Juniors; GEM 132 or con

currently or uppror;al of department. Not open 
to students with credit in FSC 440. Inter
departmental with and administered by thp 
Department of Food Science. 
Ell"ects of flwd handling, preparation and serv
ice on bod safety. \1icroorg:anisms in foods. 
sanitation, fOod borne di~ea~e and food ~cn·ice 
regulations. 

400. Bacteriology for High Sehoul 
Science 
Summer. 4(4-4) Bachelor's degree and 

teaching certificate. 
Fundamental concepts, experiments, and proj
ech usefi.1l in secondary school science courses. 

400H. Honors Research 
Fall, Winter, Spring, Summer. 2 cred

its. May reenroll for a maximum of l:l credit.<;. 
Appro~ul of deparment. 
A four-term research project with thesis. 

406. Medical Mycology 
Fall, Spring. 4(2-6) BOT 402 or ap

proval of department. Interdepartmental with 
and administered bu the Department of Botany 
and Plant Pathology. 
Chamcteristic~, habits, <Wd laborator} id~ntifi
cation of fungus diseases infecting humans. 
Emphasis on laboratory techniques and mor
phological characteristics of the variou~ my
coses. 

413. General Virology 
Winter. 3(3-0) MPH 427 or concur-

rently. 
Physical, chemical, and biological properties of 
the viruses. 

414. General Virology Laboratory 
Winter. 1(0-4) MPH 4I3 or concur-

rently. 
Laboratory procedures employed for cultivation 
and identification of vimses. 

416. General Parasitology 
Fall. 3(3-0) B S 210, B S 211, B S 212 or 

LBC 141. 
Life history, host-parasite relationships (includ
ing physiology, immunology, immunopathology 
and pathology) and epidemiology of selected 
groups and species of protozoan, tremotode, ces
tode and nematode parasites. 

417. General Parasitology Laboratory 
Fall. 2(0-4) MPH 416 or concurrently 

or apprond of department. 
Identification and life hi~tories of representa
tive species of major groups of aniwal parasites. 
Selected concepts of host-parasite associations 
will be tested Pxperimentally. 

420. Ecology uf Animal Parasites 
Summer. 6 credits. B S 212 or ap· 

prowl of department. Git:en at W. K. Kellogg 
Biological Station. Interdepartmental with the 
departments of Fisherie~ and Wildlife, and 
Zoology. 
Parasitism of animals by protm:oa, helminths 
and anthropods with emphasis on the interrela· 
tionships of host-para~ite associations with the 
natural environmenh. 

421. Microbial Physiology and 
Genetics 
Winter. 4(4-0) MPH 301, MPH 302: 

BCH 401 or BCJI 452 or concurrently. 
Cell structure and function, macromolecular 
synthesis and control, genetic capabilities of 
micToorganisms. 

422. Microbial Physiology 
Laboratory 
Winter. 2(0-6) ,lo,fPH 421 or concur-

rently. 
Laboratory work based upon the subject matter 
in \1PH 421. 

424. Microbial Genetics Laboratory 
Spring. 2(0-6) 

Laboratory work in microbial genetics. 

42.5. Microbiallicology 
Spring. 4(4·0) MPH 301 or approval of 

department. 
Fundamental concepts of microbial ecology. 
Emphasis will be placed on aquatic and soil 
habitats. 

427. lmmunobiology 
Winter. 3(3-0) B S 212; BCH 200 or 

BCH 401. 
Biological and biochemical mechnanisms of the 
immune response. Emphasis is on concepts of 
immunity. 

428. lmmunobiology Laboratory 
Winter. 2(0-6) MPH 427 or concur-

rently. 
Basic lahoratol)· technique~ in immunobiology. 

429. Microbiology of Infectious 
Diseases 
Spring. 5(2-8) MPH 302, MPH 427. 

Biology, immunology, pathogenicity, and medi
cal aspects of microorganisms associated with 
infectious diseases of man. Methods of isolation 
and identification are emphasized in the labora
tol)·. 

4.31. Bacterial Diversity 
Spring. 5(3-4) MPH 421. 

Morphological and physiological properties of 
divene groups of bacteria, and how these prop
erties relate to their ecological niche and impor
tance. Representative grOups will be i~olated 
and characterized. 

437. Introductory ;\Jedical 
Parasitology Laboratory 
Fall, Winter. 2(1-4) MPH 416 or con· 

C!trrently or appro~al of department. Primarily 
for Medical Technology students. 
Laboratol)' diagnosis of protozoan, helminth, 
and arthropod infections of man. 


