
PHYS 401 SYLLABUS 

 

1. Position, Velocity, Acceleration  (example: MIT-OCW video) 

 

2. Newton’s Laws (example: MIT-OCW video) 

 

3. Notion of Material Point and Generalized Coordinates (example: MIT-OCW video) 

 

4. Kinetic-Potential in Coordinate Space (Lagrangian),  Action functional (example: 

Feynman Lectures) 

 

5. Principle of Stationary Action and Equations of Motion in Coordiate Space (examples: 

this video and Feynman Lectures and this Khan video on variational calculus) 

 

6. Conservation Laws (Energy, Momentum, Angular Momentum) (example: MIT-OCW 

video) 

 

7. Conserved Quantities: Energy and Angular Momentum (example: Kepler problem in this 

NTNU video) 

 

8. Conserved Quantities: Momentum (and Impulse) (example: PBS video)    

 

9. Minimum Energy Configuration and Small Oscillations (example: NTNU video) 

 

10. Macroscopic (rigid) Body Motion (example: this video and that video)  

 

11. Phase Space, Kinetic + Potential (Hamiltonian), Action functional, and Equations of 

Motion in Phase Space (example: this video) 

 

12. Canonical Transformations, Poisson Brackets, Liouville’s Theorem (example: this video) 

 

13. Wave Characteristics Beneath Newton’s Equations (Hamilton-Jacobi Equation) 

(example: this video) 

 

14. The Galilean Relativity, and Introduction to Special Relativity (example: this video) 

 

https://ocw.mit.edu/courses/physics/8-01sc-classical-mechanics-fall-2016/week-1-kinematics/3.4-projectile-motion
https://ocw.mit.edu/courses/physics/8-01sc-classical-mechanics-fall-2016/week-2-newtons-laws/4.1-newtons-first-and-second-laws
https://ocw.mit.edu/courses/mechanical-engineering/2-003sc-engineering-dynamics-fall-2011/lagrange-equations/generalized-coordinate-definitions/
1.%09Action%20functional,%20Principle%20of%20Least%20Action%20(see%20Feynman%20Lectures%20section)
https://www.bing.com/videos/search?q=action+hamiltonian+&&view=detail&mid=AFC5EF2AB98966F50324AFC5EF2AB98966F50324&&FORM=VRDGAR&ru=%2Fvideos%2Fsearch%3Fq%3Daction%2Bhamiltonian%2B%26qs%3Dn%26form%3DQBVR%26sp%3D-1%26pq%3Daction%2Bhamiltonian%2B%26sc%3D0-19%26sk%3D%26cvid%3DBF6C83866F8E4F6CA9CBD62446D0893C
https://www.feynmanlectures.caltech.edu/II_19.html
https://www.bing.com/videos/search?q=variational+calculus+video&&view=detail&mid=56AA7662390B25E4879B56AA7662390B25E4879B&&FORM=VRDGAR
https://www.bing.com/videos/search?q=classical+mechanics+conservation+laws+&&view=detail&mid=A8A88EFEDB712000B451A8A88EFEDB712000B451&&FORM=VRDGAR&ru=%2Fvideos%2Fsearch%3Fq%3Dclassical%2Bmechanics%2Bconservation%2Blaws%2B%26FORM%3DHDRSC3
https://www.bing.com/videos/search?q=classical+mechanics+conservation+laws+&&view=detail&mid=A8A88EFEDB712000B451A8A88EFEDB712000B451&&FORM=VRDGAR&ru=%2Fvideos%2Fsearch%3Fq%3Dclassical%2Bmechanics%2Bconservation%2Blaws%2B%26FORM%3DHDRSC3
https://www.bing.com/videos/search?q=kepler+problem&&view=detail&mid=575E881594ACE7A5790A575E881594ACE7A5790A&&FORM=VRDGAR&ru=%2Fvideos%2Fsearch%3Fq%3Dkepler%2Bproblem%26qs%3Dn%26form%3DQBVR%26sp%3D-1%26pq%3Dkepler%2Bproblem%26sc%3D5-14%26sk%3D%26cvid%3DB541A7426AA5428F96F497232028989A
https://www.youtube.com/watch?v=Y-QOfc2XqOk
https://www.bing.com/videos/search?q=small+oscillations+&&view=detail&mid=9F033D5B8404B09F53A69F033D5B8404B09F53A6&&FORM=VRDGAR&ru=%2Fvideos%2Fsearch%3Fq%3Dsmall%2Boscillations%2B%26FORM%3DHDRSC3
https://www.youtube.com/watch?v=suaJz-zWt3A
https://www.youtube.com/watch?v=wGVue66jVBs
https://www.bing.com/videos/search?q=action+hamiltonian+&&view=detail&mid=17524CF6FFACDD8B7B4C17524CF6FFACDD8B7B4C&&FORM=VRDGAR&ru=%2Fvideos%2Fsearch%3Fq%3Daction%2Bhamiltonian%2B%26qs%3Dn%26form%3DQBVR%26sp%3D-1%26pq%3Daction%2Bhamiltonian%2B%26sc%3D0-19%26sk%3D%26cvid%3DBF6C83866F8E4F6CA9CBD62446D0893C
https://www.bing.com/videos/search?q=canonical+transformations+&&view=detail&mid=0F589B468BC346B8F2700F589B468BC346B8F270&&FORM=VRDGAR&ru=%2Fvideos%2Fsearch%3Fq%3Dcanonical%2Btransformations%2B%26FORM%3DHDRSC3
https://www.bing.com/videos/search?q=hamilton+jacobi+theory&&view=detail&mid=01898316BFCC892C2D1C01898316BFCC892C2D1C&&FORM=VRDGAR&ru=%2Fvideos%2Fsearch%3Fq%3Dhamilton%2Bjacobi%2Btheory%26qs%3Dn%26form%3DQBVR%26sp%3D-1%26pq%3Dhamilton%2Bjacobi%2Btheor%26sc%3D1-21%26sk%3D%26cvid%3D836B2E9421D5436881CA898A90E4FC1A
https://www.bing.com/videos/search?q=relativity+of+motion&&view=detail&mid=7F3A5B46F412F022B97B7F3A5B46F412F022B97B&&FORM=VRDGAR&ru=%2Fvideos%2Fsearch%3Fq%3Drelativity%2Bof%2Bmotion%26qs%3Dn%26form%3DQBVR%26sp%3D-1%26pq%3Drelativity%2Bof%2Bmotion%26sc%3D1-20%26sk%3D%26cvid%3DE0252E96EF9041E08CA4889335EFCCAC

