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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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R AR
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3. RERS PHY205-15
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0755-8801-8217
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Delivery Method Lectures |Tutorials Lab/Practical |Other (Please specify) |Total
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Credit Hours
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Pre-requisites or  Other| K2¥# B('F) General Physics B (1) PHY105B
Academic Requirements
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Courses for which this course| This course is a major basic course, a pre-requisite for most major core courses of
is a pre-requisite physics.
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Cross-listing Dept.
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# % H#% Course Objectives
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In this course, we introduce the fundamentals of classical mechanics, including: equation of motion, symmetry and
conservation, integration of equation of motion, central field problem, collision, small oscillation, the motion of rigid body,
the canonical equations, etc.

ik iR Learning Outcomes
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Students passing this course should understand the Lagrange’s and Hamilton’s form of analytical mechanics and be
able to use the skills to deal with various mechanical problems.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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1. The equation of motion

B )T AR, BRMERT R

Week 1: Generalized coordinates, The principle of least action

B R E R, B ik TR E, AR

Week 2: Galileo’s relativity principle, The Lagrangian for a free particle, The Lagrangian for a system of particles
2. ~pfEfE

2. Conservation laws

Y
N

el

H=M. BEE, ZhE,
Week 3: Energy, Momentum, Centre of Mass
FVRE: fshi, Jise it
Week 4: Angular momentum, Mechanical similarity
3. BT RISy
3. Integration of the equation of motion
BV —4eizzl, RAIRSNE I kE HRE
Week 4: Motion in one dimension, Determination of the potential energy from the period of oscillation
FHE: SRE, PP RS, NS
Week 5: The reduced mass, Motion in a central field, Kepler's problem
4. 5 il
4. Collisions between particles
6 KT g, sRrERiEE, HUM
Week 6: Disintegration of particles, Elastic collisions, Scattering
BT FERAN, MBS
Week 7: Rutherford’s formula, Small-angle scattering
5. Wksh
5. Small oscillations
BT —%EEH IR
Week 7: Free oscillations in one dimension
%8 . wmiaikzl, £ AMERGIRS, HERS)
Week 8: Forced oscillations, Oscillations of systems with more than one degree of freedom, Damped oscillations
W9 AREERIERS), SHIR, EFIERS)

Week 9: Forced oscillations under friction, Parametric resonance, Anharmonic oscillations
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6. Motion of a rigid body
B0 M, BIEIKE, NIAR MR
Week 10: Angular velocity, The inertia tensor, Angular momentum of a rigid body
S NI R, BB A, W R
Week 11: The equations of motion of a rigid body, Eulerian angles, Euler’s equations
A2 R AEXSFRREAR, NSRS, ARBIE R RIEs)
Week 12: The asymmetrical top, Rigid bodies in contact, Motion in a non-intertial frame of reference
7. IEMTTE
7. The canonical equations
FA3 . MEWIRE, PR, Wi
Week 13: Hamilton’s equations, The Routhian, Poisson brackets
B4 AR AR R BRSO B, SRR B, IR AR
Week 14: The action as a function of the coordinates, Maupertuis’s principle, Canonical transformations
FA5 A XIAERER, WA E-E TR, AR
Week 15: Lionville’s theorem, The Hamilton-Jacobi equation, Separation of the variables
H16 . AUALE, ENER, AHRAZRFHEOAERE, FO4HME3)

Week 16: Adiabatic invariables, Canonical variables, Accuracy of conservation of the adiabatic invariant,
Conditionally periodic motion

bt R ES %% A Textbook and Supplementary Readings

TRE# A (Textbook): Mechanics, Third Edition, L. D. Landau and E. M. Lifshitz, t: 7 45 H Rkt
#:#22% 11 (References):

(1) Classical Mechanics, Third Edition, H. Goldstein, f& %% & 5 i it

(2) Classical Mechanics: The Theoretical Minimum, Leonard Susskind, Penguin Books
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AN 20%
Quiz
PRI E Projects
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Mid-Term Test

HIRFER

Final Exam
BRI

Final
Presentation
HE (IREFE
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Others (The
above may be
modified as
necessary)
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20%

60%
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The above may be
modified as
necessary

MA. +=2%2%%%)| Letter Grading
OB. —&ids ] GE/AEE) Pass/Fail Grading

P2 #t REVIEW AND APPROVAL
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This Course has been approved by the following person or committee of authority

VAR IRRAS

Education Instruction Committee of Physics department




