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Course Specification
1. Basic Information
	PHM 131S
	Rigid Body Dynamics
	2 CH

	Prerequisites
	 Dynamics 

	Number of weekly Contact Hours

	Lecture
	Tutorial
	Laboratory

	2
	2
	0

	Required SWL
	100
	Equivalent ECTS
	4

	Course Content

	Kinematics of rigid body: Types of motion, instantaneous center of rotation, rolling without slipping and with slipping. Kinetics of rigid body: Newton’s equations of motion and applications. Work and energy principle: Application on conservative and non-conservative fields of forces. Impulse and momentum principle: Linear and angular impulse and momentum, impact of rigid bodies.  

	Used in Program / Level

	Program Name or requirement
	Study Level

	1st year Mechanical Engineering programs.
	1

	Assessment Criteria

	Student Activities
	Mid-Term Exam
	Practical Exam
	Final Exam

	15%
	25%
	0%
	60%

	Exam Duration [Hours]
	1.5
	
	2

	Equivalent to other course in another university

	University
	N/A

	Course code and title
	N/A




2. Course Aims
The aims of this course are to develop the student's capabilities to:

· Recognize the fundamental principles of kinematics of a rigid body.
· Analyze the concepts of planar motion and its types (translation, rotation, and general plane motion) of a rigid body or systems of connected bodies using vector and scalar methods.
· Learn how to represent and apply relations of position, velocity, and acceleration for rolling motion problems.
· Study and analyze the various principles of Kinetics such as force-acceleration, work-energy, and the impulse-momentum principles for various types of problems that containing the motion of a rigid body. 

3. Program Competencies Served by Course.
· A: Faculty Requirements
· A1: Identify, formulate, and solve complex engineering problems by applying engineering fundamentals, basic science, and mathematics.
· A2: Develop and conduct appropriate experimentation and/or simulation, analyze and interpret data, assess, and evaluate findings, and use statistical analyses and objective engineering judgment to draw conclusions.
· A5: Practice research techniques and methods of investigation as an inherent part of learning.
· A7: Function efficiently as an individual and as a member of multi-disciplinary and multi-cultural teams.

4. Learning Outcomes (LOs)
	Cognitive Domain

	1
	Illustrate terminologies related to the motion of the rigid body 

	2
	Apply the equations of motion of a rigid body for any type of motion and analyze the properties of this type.

	3
	Design  a system of connected rigid bodies in motion and perform a kinetic analysis such as work and energy, impulse and momentum methods.

	Psychomotor Domaine

	4
	Formulate the kinematic and kinetic equations in order to describe the motion of the rigid body.

	Affective Domaine

	5
	Discusses recommended readings information.



5. Course LOs Mapping with Level of Competencies
	LOs
	Competences

	
	A1
	A2
	A5
	A7
	

	Cognitive Domaine

	1
	· 
	
	· 
	· 
	

	2
	· 
	· 
	
	· 
	

	3
	· 
	· 
	· 
	
	

	Psychomotor Domain

	4
	
	
	
	
	

	Affective Domaine

	5
	
	
	
	· 
	· 



6. Assessment and Feedback Strategy
· Formative Assessment Methods:
· In‐Class Discussion
· Summative Assessment Methods:
· Assignments (online on lms, written)
· Quizzes (online on lms as MCQ exam).
· Mid-Term Exam (written exam as MCQ in campus). 
· Final Exam (written exam as MCQ in campus).
7. Teaching and Learning Methods
· Interactive Lecture (including distance learning using Microsoft Teams platform).
· Tutorial (including distance learning using Microsoft Teams platform).
· Self-Learning
8. List of References
Hibbeler R.C., " Engineering Mechanics:  Dynamics ", 13th Edition, 2013.

Beer F., Johnston R. and Claysen W., "Vector Mechanics for Engineering", McGrawHill, 7th Edition, 2005.



9. Study Plan
	Week no
	Course Content
	Lecture
	Tutorial
	Total

	1
	Planar kinematics of a rigid body, Translation, rotation, and general motion
	2
	2
	4

	2
	Rotation about a fixed axis. Angular measurements.
	2
	2
	4

	3
	Velocity analysis: Vector analysis.
	2
	2
	4

	4
	Velocity analysis: instantaneous center of rotation.
	2
	2
	4

	5
	Acceleration analysis.
	2
	2
	4

	6
	Kinematics of rolling motion: Theory and analysis
	2
	2
	4

	7
	Rolling motion: Applications (Slipping and no slipping).
	2
	2
	4

	8
	Kinetics of a rigid body. Force-Acceleration method.
	2
	2
	4

	9
	Equations of motion: translation, rotation.
	2
	2
	4

	10
	Equations of motion: general plane motion.
	2
	2
	4

	11
	Kinetics of rolling problems.
	2
	2
	4

	12
	Kinetics of a rigid body. Work-energy method.
	2
	2
	4

	13
	Conservative and non-conservative field of forces.
	2
	2
	4

	14
	Kinetics of a rigid body. Impulse-momentum method.
	2
	2
	4

	15
	Impact problems.
	2
	2
	4

	Total Number of Hours
	30
	30
	60



10. Course Content/ LO Matrix
	Topic
	Course Content
	1
	2
	3
	4
	5

	1
	Planar kinematics of a rigid body, Translation, rotation and general motion
	
	
	
	
	

	2
	Rotation about a fixed axis. Angular measurements.
	
	
	
	
	

	3
	Velocity analysis: Vector analysis.
	
	
	
	
	

	4
	Velocity analysis: instantaneous center of rotation.
	
	
	
	
	

	5
	Acceleration analysis.
	
	
	
	
	

	6
	Kinematics of rolling motion: Theory and analysis
	
	
	
	
	

	7
	Rolling motion: Applications (Slipping and no slipping).
	
	
	
	
	

	8
	Kinetics of a rigid body. Force-Acceleration method.
	
	
	
	
	

	9
	Equations of motion: translation, rotation.
	
	
	
	
	

	10
	Equations of motion: general plane motion.
	
	
	
	
	

	11
	Kinetics of rolling problems.
	
	
	
	
	

	12
	Kinetics of a rigid body. Work-energy method.
	
	
	
	
	

	13
	Conservative and non-conservative field of forces.
	
	
	
	
	

	14
	Kinetics of a rigid body. Impulse-momentum method.
	
	
	
	
	

	15
	Impact problems.
	
	
	
	
	


11. Course Contents/ LO Matrix
	Assessment
	1
	2
	3
	4
	5

	Assignments
	
	
	
	
	

	Quizzes
	
	
	
	
	

	Mid-Term 
	
	
	
	
	

	Final Exam
	
	
	
	
	


12. Teaching & Learning Methods / Los Matrix
	Learning Method
	1
	2
	3
	4
	5

	Interactive Lectures
	
	
	
	
	

	Self-Readings
	
	
	
	
	

	Problem Solving (Studio-Based Assignments)
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