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This course aims to introduce advanced concepts of classical mechanics. After learning the content of this
course, students will be able to apply Newtonian mechanics to solve advanced problems of classical
mechanics, including but not limited to: (a) rotation of rigid bodies, (b) motion under central forces, for
example, planetary motion, (c) motion observed from non-inertia frames, etc. Students are al so expected to
be able to advance their mathematical skills, particularly regarding vector calculus and 2D/ 3D polar
coordinate systems by studying the concepts of this course.
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(1) To build upon the ideas learnt in Fundamental physics A, (2) To be able to understand advanced concepts
of dynamics of rigid bodies, (3) To develop the ability to tackle practical problem solving.
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1. Brief review of Cartesian coordinate systems, vector analysis, coordinate transformations, Newton's laws,
inertial and non-inertial frames, conservation of energy and momentum, collision problems, distributed
systems, and center of mass (5 weeks)

2. Lagrangian mechanics and generalized coordinates (2 weeks)

3. Midterm exam and review of previous topics (1 week)

4. Central forces, smple rigid body dynamics (inertia and torques), and orientation in 3D space with Euler
angles (3 weeks)

5. General motion of rigid bodies, inertiatensor and principal axes, Euler's equations of rigid body rotation,
precession and nutation, free symmetric top, and heavy symmetric top (2 weeks)

6. Introduction to the limits of classical mechanics (chaos theory, special relativity) (1 week)

7. Feedback (1 week)
[ ]

Completion of Fundamental Physics A isrequired.
[ ]

Evaluation will be based on active participation (10%), one Mid-term in-class exam (40%), one Final in-
class exam (50%)
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Following study materials and working on assignments

[ ]

Will be discussed in the class.
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