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Introduction

Advanced dynamics is to research the Generalized Coordinates, Constraints, Virtual Displacements and Virtual

Work, Generalized Forces, Principles of Virtual Work for Static Equilibrium, D’Alembert’s Principle, Hamilton

’s Principles, Lagrange’s Equations. In the class basic theorem of the particles and rigid body will be researched. �

This course has the goal to cover �

1. Provide basic principles and relative motion of particles in moving coordinates. �

2. Provide a research of analytical mechanics about basic concepts and advanced concepts of particles. �

3. Provide some understanding of the geometry, kinematics, and dynamics of the rigid body.�

4. To be familiar with the application of dynamics of rigid bodies for advanced concepts.�

Outline

1. Basic Principles�

Newtonian Particle Mechanics�

Coordinates�

a. Rectilinear (Cartesian) Coordinates�

b. Curvilinear Coordinates(Cylindrical, Spherical, Mixed)�

Work and Engery�

2. Relative Motion�

3. Analytical Mechanics: Basic Concepts�

Generalized Coordinates�

Constraints�

Virtual Displacements and Virtual Work�

Generalized Forces�

Principles of Virtual Work for Static Equilibrium�

D’Alembert’s Principle�

Hamilton’s Principles�

Lagrange’s Equations�

4. Analytical Mechanics: Additional Topics�

5. Rigid Body Geometry�

6. Rigid Body Kinematics�

7. Rigid Body Dynamics: Basic Concepts�

8. Dynamics of Rigid Bodies: Advanced Concepts�
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9. Qualitative Analysis of Rigid Body Motion �

Prerequisite

Dynamics, Physics
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