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	Catalog Description

	
	This course introduces the concepts, definitions, and techniques used in multibody dynamics and presents essential topics concerning the kinematics and dynamics of motion in two and three dimensions, including nonlinear systems.


	Instructor(s)

	
	Burchett


	Required/Elective

	
	Elective. 


	Class/Laboratory Schedule

	
	Four 50-minute lectures per week.


	Prerequisites

	
	ES 205 – Analysis and Design of Engineering Systems


	Textbook(s)

	
	Advanced Engineering Dynamics 2/e, by Jerry H Ginsberg, Cambridge, 1998


	Course Objectives

	
	After successful completion of this course, students will:

	
	• Describe the motion of particles in three dimensions in Cartesian and orthogonal curvilinear coordinates
• Describe the motion of systems of rigid bodies in three dimensions using Euler angles

• Derive the equations of motion of rigid bodies in three dimensions using Newton’s second law.

• Derive the equations of motion of systems of rigid bodies using LaGrange’s equations.


	Course Topics

	
	· Three dimensional coordinate systems
· General formulae for relative velocity and acceleration
· Finite rotations in three dimensions

· Angular velocity and angular acceleration in three dimensions

· Kinematics of rigid bodies in three dimensions
· Inter-connections

· Conservation of linear momentum, rate form in three dimensions

· Conservation of angular momentum, rate form in three dimensions

· D’Almebert’s principle

· Potential functions / potential energy

· Kinetic Energy

· LaGrange’s Equations

· Hamilton’s equations


	Lab Topics

	
	Modeling and parameter identification of the Furuta pendulum


	ABET Criteria

	
	This course primarily addresses ABET Criteria a, d, e, g, and k.


	Program Outcomes

	
	Teams - An ability to work effectively in teams

When assigned to teams, students will:

__√__  1. Share responsibilities and duties, and take on different roles when applicable.

_____  2. Analyze ideas objectively to discern feasible solutions by building consensus.

__√__  3. Develop a strategy for action.

_____  4. Listen openly, actively and critically.

Communication - An ability to communicate effectively in oral, written, graphical, and visual forms

When performing communication tasks, students will:

_____  1. Identify the readers/audience, assess their previous knowledge and information needs, and organize/design information to meet those needs.

__√__  2. Provide content that is factually correct, supported with evidence, explained with sufficient detail, and properly documented.

_____  3. Test readers/audience response to determine how well ideas have been relayed.

__√__  4. Submit work with a minimum of errors in spelling, punctuation, grammar, and usage.

__√__  5. Present information visually using drawings, graphs and sketches.

_____  6.  Deliver oral presentations with clarity and professionalism.

Problem Solving - An ability to apply the skills and knowledge necessary for mathematical, scientific, and engineering practices

__√__  1.  Inspect and define the problem.

__√__  2.  Identify the basic principles and concepts that apply to the situation.

_____  3.  Use appropriate resources to locate pertinent information.
__√__  4.  Build appropriate model(s).

__√__  5.  Solve the problem by choosing appropriate tools. (analytical, experimental, and numerical)

__√__  6.  Check a solution using appropriate criteria.

 


	Professional Component

	
	This course provides 4 credits of engineering science, 0 credits of basic science, 0 credits of basic math, and 0 credits of engineering design.

	
	

	
	The course focuses on the analysis of complex dynamic systems.  Design is mentioned only informally.


	Prepared by

	
	Bradley T. Burchett, 2/28/06


