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University of Management and Technology

School of Science (SSC)

Department of Physics

Course Code:    PH-6021
Course Title: Advanced Classical Mechanics    
Program: 
       Ph.D./MS (PH)
Course Outline (Semester: Spring 2023)

	Lecture

Schedule
	Friday: 06:00 pm-09.00 pm


	Pre-requisite
	Graduate Level Standing with the customary undergraduate courses in advanced calculus, vector analysis and an intermediate course in mechanics.

	Course Instructor
	M. A. K. Lodhi
	Contact
	a.lodhi @umt.edu.pk
0307 444 1854

	Course

Description 
	The advanced course in classical mechanics has been a time-honored part of the graduate physics curriculum. It remains an indispensable part of the physicist’s education. It has two fold role in preparing the student for the study of modern physics. First, classical mechanics, in one or another of its advanced formulation, serves as the springboard for the various branches of modern physics. Secondly, classical mechanics affords the student an opportunity to master many of the mathematical techniques necessary for quantum mechanics while still working in terms of the familiar concepts of classical mechanics.
    Of course, with these objective in mind, the traditional treatment of the subject, which was in large measure fixed some hundred years ago, is no longer adequate. The present approach that we take is an attempt at an exposition of classical mechanics, which does fulfill the new requirements. Those formulations and mathematical techniques which are of importance for modern physics receive great deal of emphasis.


	Expected

Outcomes 
	At the completion of this course, the student is expected to: 
(Knowledge based) 

· know the treatment of the central force motion broadened to include the kinematics of scattering and the classical solution of scattering problems, 
· handle canonical (contact) transformation,
· use Poisson bracket formulation, 
· apply Hamilton-Jacobi theory appropriately to solve the problems, 
· use the variational principle formulation of continuous systems and fields, 
· treat rigid body rotations from the standpoint of matrix transformations,
· have clear understanding of conservation of momentum, angular momentum and energy for a particle and a system of particles with and without constraints, 
· derive and apply Lagrange and Hamilton equation of motion adequately. 

	Text Book (TB) 
And

Reference Book
	Text Book: Classical Mechanics by H. Goldstein, 3rd. edition, (2013)
Reference Book: 1. Mechanics by W. Chester 
2. Intermediate College Mechanics by D. E. Christie

	Assignments 
	1. Homework Assignments to be given regularly to be submitted on EVERY class meeting.
2. A term paper submitted and presented at the end of the semester
 
	Quizzes
	Quizzes (based on HW and previous lecture) will be given on every class meeting time. No make-ups will be offered for missed quizzes. They will be used for attendance as well.

	Mid  Term

Examination 
	A60-minutes exam will cover all the material covered during the first half of the semester.
	Final 

Examination
	A 120-minutes exam will cover all the material covered during the semester.

	Attendance 

Policy 
	Students missing more than 20% of the lectures will receive an “SA” grade in the course and will not be allowed to take final exam.  


Department of Physics

Advanced Classical Mechanics

Course Code: PH6021
Lecture Plan (Spring 2023)

	Week
	TOPICS
	CHAPTER

	1
	Introduction, overview of introductory statics and properties of matter.
	0

	2
	Survey of the mechanics of a particle, a system of particles and Constraints
	Ch. 1



	3
	D’Alembert’s principle and Lagrange’s equation of motion   
	Ch. 1

	4
	Variation Principles and derivation of Lagrange’s equations from Hamilton’s principle
	Ch. 2

	5
	Conservation theorems of generalized momentum, angular momentum and energy
	Ch. 2

	6
	The central force problem and Virial Theorem  
	Ch. 3

	7
	Hamilton’s Theorem and Scattering
	Ch. 3

	8
	The Kinematics of rigid  body motion, Matrix formulation  
	Ch. 4

	9
	  The equation of Motion of Rigid body 
	Ch. 5



	10
	The Hamilton’s equations of motion
	Ch. 8

	11
	Canonical transformations 
	Ch. 9

	12
	Poisson brackets
	Ch. 9

	13
	Hamilton-Jacobi theory and action-angle variables
	Ch. 10

	14
	Lagrangian and Hamiltonian formulations for continuous system and fields
	Ch. 13

	15
	Comprehensive approach for solving problems
	All chapters


Course Syllabus


Classical Mechanics 



Spring 2023
Instructor: 
M. A. K. Lodhi           E-mail:

a.lodhi@umt.edu.pk   

Office Hours:
Friday:
3:00 – 4:00 PM, Monday 10:00 – 11:00 AM or any time by appointment or walk-in 

Course Objective:
An advanced classical mechanics has long been a time-honored part of the graduate physics curriculum. It remains an indispensable part of physics education in preparing student for the study of modern physics. It serves as the springboard for the various branches of modern physics. It affords the student an opportunity to master many of the mathematical techniques necessary for quantum mechanics. It develops skill to translate between descriptive, pictorial, graphical and mathematical representation of the same concept in problem-solving strategy. Students will learn laws of motion and conservation laws and apply them in solving problem with respect to physical phenomena. Learning techniques of classical mechanics is not the sole objectives of this course. Learning techniques of classical mechanics for problem solving and its application is the main objective of the course.
Learning Outcome:
We will record the students’ responses during the course of lecture to assess their learning outcome. Accordingly certain questions in the exams will explicitly require the course objective to use as learning assessment tools.

Course Coverage:
Introduction including survey of classical mechanics, variational, Lagrange’s and Hamilton equation of motion, rigid body equation of motion, canonical transformation, chaos theory etc.

Books:

Classical Mechanics by Herbert Goldstein, Charles Poole and John Safko: 3rd edition, Addison Wesley 
Grades:
The course grade will be determined from class test, final, homework, quizzes, attendance, term paper and class participation and discussion.

The grade scale will be approximately:
A>90>B>80>C>70>C- >60>F
Homework:
Doing the homework is very important for success in this course and building the strong foundation. Examination grades generally reflect how well one understood the material and did the homework. The homework will be assigned on the material covered and to be covered in the class. Based on the lecture and homework a short quiz will be given on regular basis.

Quizzes and Examinations:
The examinations are closed book. Only simple calculators without any material stored are allowed. The quiz/test will last for 5 to 30 minutes. 

Term Paper: A term paper is required written by students following strictly the format provided on any topic of their choice, related to the course syllabus. The topic must be approved by the instructor within first four weeks of the beginning of the class. The paper must be submitted three weeks before the last class both in soft and hard copies. The paper will help in raising students’ grades.
Makeup exam and quiz: 
Makeup quizzes and the exams will not be given.  In a serious emergency, however, please contact me to find out how a missing grade for an exam may be determined. 

IMPORTANT:
Experience shows that average student must spend at least 3 hours for homework for each hour of lecture presentation. Planning wisely on dividing the time on learning material from lecture notes, the textbook, and doing the homework is important. Make notes carefully.  I encourage for questions and discussions in the class. Review the new material in the textbook and do homework before going to each class.

.

NOTE:

Any student who, because of a disability, may require special arrangements in order to meet the course requirements should contact me as soon as possible so that necessary arrangements can be made.  

