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CATALOGUE DESCRIPTION:

The object of this course is to extend the concepts studied in Physics 221. Topics to be covered
include: Newtonian mechanics, oscillations, gravitation, central forces, motion in noninertial
reference frames, Hamilton's Principle and Lagrange's equations, systems of particles, dynamics of
rigid bodies. Although this course has no lab component, the emphasis will be shared equally between
the theoretical and the applied aspects of the physics being studied.

COURSE PREREQUISITES: Physics 221

COURSE COREQUISITES: None

HOURS PER TERM Lecture 60 hrs Student Directed
FOR EACH Laboratory hrs Learning hrs
STUDENT Seminar hrs Other - specify:

Field Experience hrs hrs

TOTAL 60 HRS

UCFV CREDIT [] UCFV CREDIT [ ] NON-CREDIT [ |
TRANSFER NON-TRANSFER

TRANSFER STATUS (Equivalent, Unassigned, Other Details)

UBC TBD
SFU TBD
UVIC TBD
Other
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COURSES FOR WHICH THIS IS A
PREREQUISITE:

RELATED COURSES

TEXTBOOKS., REFERENCES, MATERIALS (List reading resources elsewhere)

TEXT: Symon, Mechanics, 3rd edition, Addison-Wesley, 1971
REFERENCES:
1. Norwood, J., INTERMEDIATE CLASSICAL MECHANICS, Prentice-Hall, NJ
2. Goldstein, CLASSICAL MECHANICS, 2nd edition, 1981, Addison Wesley
3. Baierlein, R., NEWTONIAN DYNAMICS, McGraw-Hill, 1983
OBJECTIVES:
1. To increase the students' knowledge of Newtonian mechanics.
2. To increase the students' awareness of the important role Newtonian mechanics has

played in the development of all the sciences.

3. To provide the knowledge and the discipline needed to continue a career in physics.
4. To provide an opportunity for the students to experience the joy of thinking.
METHODS:

This course will be taught using lectures, demonstrations, and computer simulations. Problems
will be assigned and marked on a regular basis.

STUDENT EVALUATION PROCEDURE:

The marks earned in this course will be calculated from the assignment grade, the midterm and
final exams.

Assignments 25%
Midterm Exam 30%
Final Exam 45%
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COURSE CONTENT

1. Mathematical Physics
Coordinate Transformations, Gradient, Divergence, Curl

2. Newtonian Mechanics (a review)
Newton's Law, Conservation Theorems, Rocket motion, limitations of Newtonian
mechanics

3. Oscillations

damped and forced, sinusoidal driving forces, Fourier series, impulsive forces, phase
diagrams for nonlinear systems

4. Central Forces and Gravitation
orbits in a central field, reduced mass, effective potential, orbital dynamics

5. Methods in the Calculus of Variations
Euler's Equation, functions with several dependent variables

6. Hamilton's Principle and Lagrangian Dynamics
General coordinates, Lagrangian Dynamics, Hamiltonian Dynamics, phase space

7. Systems of Particles
Centre of Mass, Linear Momentum, Angular Momentum, Collisions

8. Non-inertial Reference Frames
Rotating Coordinate Systems

9. Dynamics of Rigid Bodies
Angular momentum, moments of inertia, Inertia Tensor, Eulerian Angles



