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[A-3]COURSE SYLLABUS

1. COURSE DESCRIPTION (Approximately 100 words)

This course introduces students to the theory and practice of vector space; Metric, Norm, Inner
Product space, Linear combination of vectors, dependent/independent vectors, Orthogonal
and orthonormal vectors, Contraction Mapping, Applications in Chemical Engineering,
Eigenvalue Problem, Solution of a set of algebraic equations; Solution of a set of ordinary
differential equations; Solution of a set of non-homogeneous first order ordinary differential
equations (IVPs), Applications of eigenvalue problems, Stability analysis, Bifurcation theory,
Partial Differential equations, Boundary conditions, Principle of Linear superposition, Special
ODEs and Adjoint operators, Theorem for eigenvalues and eigenfunctions, Solution of linear,
homogeneous PDEs by separation of variables: Cartesian coordinate system & different
classes of PDEs, Cylindrical coordinate system ; Spherical Coordinate system Solution of
non-homogeneous PDEs by Green's theorem and Solution of PDEs by several outlined

2. COURSE GOALS AND OBJECTIVES (Approximately 100 words)

Biology is now probing molecular level systems, so the need for physical molecular are
becoming prevalent. Understanding the physical properties of biological systems on the
molecular level allows one to engineer them. The objection of this course is for the
development of a biological engineering major, and serves as a core course that teaches the
fundamentals of thermodynamics and statistical mechanics necessary for upper level
biological engineering courses. It is cross listed for mechanical engineers who wish to develop
a molecular understanding, and serves as part of the bioengineering and nanotechnology
tracks for mechanical engineering majors.

By the end of the course, students will have an understanding of the chemical and
electrochemical potentials, equilibrium states, the behavior of macromolecules in solution and
at interfaces, titration of macromolecules, and solvation. Example problems lnclude protein
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3. TEXTBOOK (Title, Author, Publisher, Year of Publication, etc.)

Dill, K., and S. Bromberg. Molecular Driving Forces. New York, NY: Routledge, 2002. ISBN:
9780815320517.

4. REFERENCE

1. Hill, T. L. An Introduction to Statistical Thermodynamics. New York, NY: Dover, 1987. ISBN:
9780486652429.

2. van Holde, K. E., W. C. Johnson, and P. S. Ho. Principles of Physical Biochemistry. Upper
Saddle River, NJ: Prentice Hall, 1998. ISBN: 9780137204595.

3. Eisenberg, D., and D. Crothers. Physical Chemistry with Applications to the Life Sciences.
Menlo Park, CA: Benjamin/Cummings, 1979. ISBN: 9780805324020.

4. Kittel, C., and H. Kroemer. Thermal Physics. 2nd ed. New York, NY: W.H. Freeman, 1980.
ISBN: 9780716710882.
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5. COURSE REQUIREMENTS AND GRADES

EXAMINATION = 70%
QUIZ = 20%
CAT. =10%

6. COURSE CALENDAR

Week Main Content
1 Introduction of vector space Metric, Norm, Inner Product space Examples
2 Onto, into, one to one function, completeness of space and Vectors
3 Contraction Mapping
4 Matrix, determinants and properties
5 Eigenvalue Problem and its applications
6 Partial Differential equations
7 CAT.
8 Special ODEs and Adjoint operators
9 Solution of linear, homogeneous PDEs by separation of variables
10 Solution of non-homogeneous PDEs by Green's theorem
11 Solution of PDEs by Similarity solution method
12 Solution of PDEs by Integral method
13 Solution of PDEs by Laplace transformation and by Fourier transformation
14 EXAMINATION
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