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Description
The zeroth law of thermodynamics and the concept of temperature. The First law and the
conservation of energy. The Second law and the direction of natural process. Carnot's
engine. Concept of entropy. Absolute scale of temperature. The Third law and simple
applications. The principle of statistical mechanics: Thermodynamic weight, Statistical
mechanical ideas of entropy and the connection with thermodynamics; the
Maxwell-Boltzmann, the Bose-Einstein, and the Fermi-Dirac distributions.
Objectives
After completing this course the students will know the basic principles and laws of
thermodynamics and statistical mechanics and their mathematical formulation as well as
methods of investigations of basic thermodynamic phenomena and clear idea about the
limits of applicability of physical model and theories used in this course. The students
will know the role of thermodynamics and statistical mechanics in the scientific and
technical progress and will be able to apply these to actual physical problems. The
student will have mastered and practiced the application of simple mathematical
techniques to solve basic problems.
Course Content
Topic
1. Fundamental concepts of thermodynamics like scope of
thermodynamics, thermodynamic systems, thermodynamic
equilibrium, temperature and pressure.
2. The zeroth law. Equation of state.
3. The first law of thermodynamics. Work. Internal energy.
Heat flow. Heat capacity.

Assigned time (hours)
3

3
3

4. Enthalpy. Adiabatic process. The Carno cycle. The heat
engine and refrigerator.
5. Entropy and the second law of thermodynamics.
Thermodynamic temperature, Entropy.
6. The principle of increase of entropy, The Clausius and
Kelvin-Plank statements of the second law. Combined first
and second law.
7. Thermodynamic potentials. The Helmholtz and the Gibs
functions. Phase transitions.
8. The third law of thermodynamics. Applications of
thermodynamics to simple systems.
9. Kinetic theory. Classical theory of specific heat capacity.
10. Intermolecular forces. Transport phenomena.
11. Statistical mechanics. Macrostates and microstates.
Thermodynamic probability.
12. The Bose-Einstein, Fermi-dirac and
Maxwell-Boltzmann statistics.
13. Application of statistics to gases.
14. Applications of statistics to other systems, heat capacity
of solid.
15. Blackbody radiation, paramagnetism, the electron gas.
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45 contact hours

Instructional Strategy
The main instructional tool in this class is lecturing. The emphasis in this course is to
introduce and train the student in solving thermodynamics and statistical mechanics
problems using elementary mathematical methods which are mainly based on solving
differential equations. As such pure theoretical derivations are kept to a minimum and are
only used to introduce the basic concepts. Weekly homework assignments allow the
student to practice problem solving techniques discussed in class and to develop a deeper
understanding of the material. Solutions of homework problems are subsequently
discussed in class, where a student usually presents his/her solution.
Minimum Require Facilities
Traditional lecture room.
Student Evaluation
Since the emphasis of this course is on problem solving techniques, the grades are mainly
based on three exams where the student will work on problems similar to the ones
encountered in class and in the homework problems, as well as on the performance in
homework assignments.
Grading System

The overall score is determined by calculating the percentage of points obtained by the
student. Grades are then assigned according to the standard curve: 100-90% = A, 89-80%
= B, 79-70% = C, 69-60% = D, 59-0% = F.
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Rights of Students with Disabilities
UPR complies with all federal and state laws and regulations regarding discrimination,
including the Americans with Disabilities Act 1990 (ADA) and the Commonwealth of
Puerto Rico Law 51. Students with disabilities will receive a reasonable accommodation
for equal access to education or services at UPR.

