
PHYS 302 Syllabus MWF 9:10 – 10:00, Room MPHY 213              Instructor: Artem G. Abanov

Advanced Mechanics. Fall 2019

Instructor:  Artem G. Abanov
Web page:  http://faculty.physics.tamu.edu/abanov/     
email : abanov@tamu.edu
Office: MPHY 415     
Office Hours: MWF 10:10-11:00 
Text:  Required book:  

• John R. Taylor, Classical Mechanics, University Science Books, ISBN-10: 189138922X | ISBN-13: 978-
1891389221, Publication Date: 2005.

Recommended book:

• L.D. Landau and E.M. Lifshitz, Mechanics, 3rd edition 

Grading: 

1 exam 30%

Final (comprehensive) 30%

Homework (weekly) 40%

Exam: October 16; MPHY 213
Final exam: December 9, Monday, 8-10 a.m.

Prerequisites and Co-requisites: freshman mechanics, e.g. PHYS 218 or equivalent, calculus, and differential 
equations 

Syllabus:  
Block 1: Review of Newton’s laws 

Vectors, scalar product, vector product. Einstein notations. Kronecker delta. Levi-Civita symbol. 
Frames of reference. Principle of relativity. Newton’s first law. 
Concepts of mass and force. Newton’s second law. Newton’s third law. 
Oscillations. Oscillations with friction and external force. Resonance. 
Conservation of momentum. Rocket motion. 
Air resistance, charged particles in electric and magnetic fields 
Kinematics in cylindrical coordinates. Angular momentum 
Work-energy theorem. Energy conservation 
Potential energy 
One-dimensional motion 
Central forces. Effective potential 
Kepler orbits.   
Virial theorem 

Block 2: Lagrangian mechanics 
Calculus of variations 
Hamilton’s principle 
Lagrange’s equations 
Generalized coordinates 
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Ignorable coordinates and conservation laws 
Constrained systems 

Block 3: Hamiltonian mechanics. Taylor Ch. 13, Landau Ch. 7. 
Hamilton’s equations 
Phase space 
Canonical transformations 
Poisson brackets

Americans with Disabilities Act (ADA) Policy Statement: The Americans with Disabilities Act (ADA) is a 
federal anti-discrimination statute that provides comprehensive civil rights protection for persons with disabilities. 
Among other things, this legislation requires that all students with disabilities be guaranteed a learning 
environment that provides for reasonable accommodation of their disabilities. If you believe you have a disability 
requiring an accommodation, please contact the Department of Student Life, Services for Students with 
Disabilities, in Cain Hall, Room B118, or call 845-1637.  For additional information visit 
http://disability.tamu.edu.

Academic Integrity Statement:  “An Aggie does not lie, cheat, or steal or tolerate those who do.”
The Honor Council Rules and Procedures may be found on the web at http://www.tamu.edu/aggiehonor.

Title IX and Statement on Limits to Confidentiality: Texas A&M University and the College of Science are 
committed to fostering a learning environment that is safe and productive for all. University policies and federal 
and state laws provide guidance for achieving such an environment. Although class materials are generally 
considered confidential pursuant to student record policies and laws, University employees — including instructors
— cannot maintain confidentiality when it conflicts with their responsibility to report certain issues that jeopardize 
the health and safety of our community. As the instructor, I must report (per Texas A&M System Regulation 
08.01.01) the following information to other University offices if you share it with me, even if you do not want the 
disclosed information to be shared:

• Allegations of sexual assault, sexual discrimination, or sexual harassment when they involve TAMU students, 
faculty, or staff, or third parties visiting campus. 

These reports may trigger contact from a campus official who will want to talk with you about the incident that 
you have shared. In many cases, it will be your decision whether or not you wish to speak with that individual. If 
you would like to talk about these events in a more confidential setting, you are encouraged to make an 
appointment with the Student Counseling Service (https://scs.tamu.edu/).

Students and faculty can report non-emergency behavior that causes them to be concerned at 
http://tellsomebody.tamu.edu.
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