54.422-Thermodynamics Fall 2006


54.422 Thermodynamics (3)  

-Course Syllabus
Instructor: Dr. Ju Xin

Office: Hartline Building 57

Phone: ~5309/~2769 (lab)
e-mail: jxin@bloomu.edu
Homepage:  http://facstaff.bloomu.edu/jxin
Meet Times: 
 M/W/F:  09:00-09:50 am, HSC 065
Office Hours:  M/F 10:00-12:00; T: 08:50-09:50, W: 11:00~12:00, or walk-in and by appointment.
Introduction: Presents concepts and principles of classical thermodynamics, thermo-dynamics of simple systems, and introduction to kinetic theory and statistical mechanics. Three hours of class per week. Prerequisite: 54.212 or 54.112 with consent of instructor; Mathematics 53.225.

This is a course about basic theory of heat and thermodynamics. The students will be introduced to thermometry, the laws of thermodynamics, low-temperature physics, entropy, properties of ideal gas, and an introduction to statistical mechanics.

Texts: (Required) “Heat and Thermodynamics—An Intermediate Textbook” 7th edition, Mark W. Zemansky and Richard H. Dittman, McGraw-Hill Higher education.

References: Recommended: “Fundamentals of Engineering Thermodynamics” 3rd   edition, Michael J. Moran, and Howard N. Shapiro; “Thermal Physics” C. B. P. Finn, Chapman & Hall (out of print).

Coverage: We cover the first part of Zemansky’s book (Ch 1 ~ Ch 8) and Ch12 only. Please see Tentative Schedule for details.

Attendance: This course is an upper level course and is lecture based, attendance is essential. If you miss even one class, you will find it very difficult to catch up and to comprehend the later materials.

Homework assignments: Typically, homework questions and problems will be assigned and collected weekly or at least for each chapter (50%).

Exams:  One midterm (20%) and one final exam (30%, comprehensive). 

Note: Exams may not be made up due to unauthorized absences; Final grade is FINAL, no work may be handed in for additional credit after the final exam.
Grades:  A: 93-100, A-: 90-92, B+: 86-89, B: 83-85, B-: 80-82, C+: 76-79, C: 73-75, 

C-: 70-72, D+: 66-69, D: 63-65, D-: 60-62, E: 0-59

Tentative Schedule

	Week # (dates)
	Monday
	Wednesday
	Friday

	   1 (08/28-09/01)
	Ch.1 Intro, Zeroth law
	Ch.1 (cont.) thermometry
	Ch. 2 Equation of State, calculus review

	   2 (09/04-09/08)
	Labor day-No class
	Ch.2 (cont. Ch.1 HW due) Hydrostatic systems
	Ch.3 work (ch.1 HW due)

	   3 (09/11-09/15)
	Ch.3 (cont.)

Work calculation
	Ch.4 Heat & first law
	Ch.4 Heat & first law 

(ch2 HW due)

	   4 (09/18-09/22)
	Ch.4 first law (cont.), Heat capacity, etc.
	Ch. 4 (cont.)

Heat transfer mechanisms
	Ch.5 Ideal gas 

(ch3 HW due)

	   5 (09/25-09/29)
	Ch.5 Ideal gas
	Ch5 Adiabatic Process
	Ch. 5 (cont.) Speed of sound (ch 4HW due)

	   6 (10/02-10/06)
	Ch. 5 (cont.)

Kinetic theory
	Ch. 5 (cont.)

Kinetic theory
	Ch.6 Heat Engines 
(Ch.5 HW due)

	   7 (10/09-10/13)
	Ch.6 Heat Engines
	Ch.6 (cont.) Refrigerator & second law 
	Reading day-No class

	   8 (10/16-10/20)
	Midterm Exam

(first 5 chapters)
	Ch.6 Analyses of engine cycles (student presentation) 
	Ch.6 Analysis of engine cycles (student presentation)

	   9 (10/23-10/27)
	Ch.7 Carnot cycle

(ch.6 HW due)
	Ch.7 (cont.) Carnot efficiency; thermo T-scale 
	Ch.8 Entropy

(ch.7 HW due)

	  10(10/30-11/03)
	Ch.8 (cont.) TS diagram, Entropy principle
	Ch.8 (cont.)

Entropy applications
	Ch.8 (Entropy cont.)

	  11(11/06-11/10)
	Ch.12 Intro Statistical Mechanics (ch. 8 HW due)
	Ch.12 (cont.)
	Ch.12 (cont.)

	  12(11/13-11/17)
	Ch.12 (cont.)
	Ch.12 (cont.)
	Ch.12 (cont.)

	  13(11/20-11/24)
	Ch.12 (cont.)
	Thanksgiving break 
	Thanksgiving break

	  14(11/27-12/01)
	Ch.12 (cont.)
	Ch.12 (cont.)
	Ch.12 (HW due)

	  15(12/04-12/08)
	CH.12 Review/Quiz
	General Review
	General Review

	  16(12/11-12/15)
	Final Exam Monday Dec. 11, 10:30 am ~ 12:30 am


