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كلية الهندسة والتكنولوجيا
Faculty of Engineering and Technology

Mechanical Engineering Department

Course Specifications

MEC 221 Dynamics of Rigid Bodies / Mechanics (3)
	Program (s) on which the course is given:
	B.Sc. in  Mechanical  Engineering

	Major or minor element of programs:
	(Not Applicable)

	Department offering the program:
	Mechanical  Engineering

	Department offering the course:
	Mechanical Engineering

	Academic year/Level:

	Second Level / Spring

	Date of specification approval:
	Sept.  2019


A- Basic Information

	Title:
	Dynamics of Rigid Bodies 
	Code:
	MEC 221 

	Credit Hours:
	3 Cr. Hrs
	
	
	
	

	Contact Hours:
	
	
	
	

	
	Lecture:
	2 Hrs/week
	
	
	

	
	Tutorial /Lab.:
	2 Hrs/week
	
	
	

	
	Total:
	4 Hrs/week
	
	
	

	Prerequisite:
	MEC 122  Mechanics (2)


B- Professional Information

1- Catalogue Course Description:
Kinematics of rigid bodies: Types of planar motion of rigid body: translation, rotation about a fixed axis and general motion. Angular velocity and angular acceleration, instantaneous center, relative velocity and relative acceleration. Knetics of rigid bodies, Newton's laws, friction and elastic forces, equations of motion. Principle of work and energy. Conservation forces and principle of conservation of mechanical energy. Principle of impulse and momentum, impulsive forces, impact. Introduction of free and forced vibrations.
2-Overall aims of the course:
This course aims to:

· Enrich the student's knowledge about the fundamental principles of kinematics of a rigid body.

· Prepare the student to 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.

· Train the student to represent and apply relations of position, velocity and acceleration for rolling motion problems.

· Prepare the student to 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-Intended Learning Outcomes of course (ILOs).
a- Knowledge and understanding

By the end of this course the student should be able to:

a1- Describe position, velocity and acceleration for a moving rigid body.
a2- Define the equations of motion of a rigid body.
a3- Explain the analysis of work and energy, impulse and momentum methods.

b- Intellectual skills.
By the end of this course the student should be able to:

b1- Discriminate between different types of motion.

b2- Formulate the kinematic and kinetic equations in order to describe the motion of the rigid body.

c- Professional and practical skills:
By the end of this course the student should be able to:

c1- Design experiments for motion studies.


d- General and transferable skills:

By the end of this course the student should be able to:

d1- Work effectively in a team and develop the skills which are related to creative thinking, problem solver, and teamwork in different fields of the motion of rigid bodies.
The course ILOs are mapped to the program ILOs in Table (1) in the Appendix.
4-Course Contents:

	#
	Topics
	Lecture

(Hrs)
	Tutorial

(Hrs)
	Lab

(Hrs)
	Total

(Hrs)

	1
	Planar kinematics of a rigid body
	2
	2
	0
	4

	2
	Vector and scalar methods for analysis
	4
	4
	0
	8

	3
	Analysis of connected rigid bodies
	2
	2
	0
	4

	4
	Rolling motion and applications.
	2
	2
	0
	4

	5
	Kinetics of a rigid body
	2
	2
	0
	4

	6
	Force-acceleration method of a rigid body
	6
	6
	0
	12

	7
	Work and energy of a rigid body
	6
	6
	0
	12

	8
	Impulse and momentum of a rigid body
	4
	4
	0
	8

	9
	     Impact problems
	2
	2
	0
	4

	Total
	30
	30
	0
	60


The course contents are mapped to the course ILOs in Table (2) in the Appendix.
5- Learning/Teaching Methods:
The learning/teaching methods are mapped to the course ILOs in Table (3) in the Appendix.
6-Assessment:
The assessment methods are mapped to the course ILOs in Table (4) in the Appendix.

7- List of References:

1- Beer F., Johnston R. and Claysen W., "Vector Mechanics for Engineers: Dynamics", McGraw Hill, 10th Edition, 2015.
2- Hibbeler R.C., "Engineering Mechanics:  Dynamics", 13th Edition.     

3- Riley W. and Sturges L, "Engineering Mechanics:  Dynamics". 6th Edition
8-Facilities required for teaching and learning:
· White board

· Data show for presentations

· E-learning (Moodle).

Course coordinator:
Prof. Dr. Mohamed Rafat Okelah


Head of department:
Prof. Dr. Yehia Hendawy


Date:    


September 2019


Appendix

Table (1): Course ILOs/ Program ILOs Matrix
	Program ILOs

	
	A01
	A02
	A10
	A16
	B01
	B03
	C03
	C07
	C14
	D03
	D06

	
	Concepts and theories of mathematics including differential and integral calculus, complex variable analysis, P.D. equations, algebra, analytical geometry, vector analysis, probability & statistics, and numerical analysis.
	Concepts and theories of basic science including physics, mechanics and chemistry.
	Methodologies of solving engineering problems, data collection and interpretation
	Basic science and engineering fundamentals in mechanics including engineering mechanics, mechanical design, vibration analysis, fluid power control, and energy systems.
	Apply basic mathematics and physics knowledge to solve physical and engineering problems.
	Select appropriate solutions for engineering problems based on analytical thinking.
	Apply knowledge of mathematics, science, information technology, design, business context and engineering practice integrally to identify, formulate and solve engineering and field problems related to Mechatronics.
	Use a wide range of analytical tools, techniques, equipment, and software packages pertaining to the discipline and develop required computer programs.
	Compete, in-depth, in at least one engineering discipline, namely: mechanics, electronics or interfacing and software;
	Communicate effectively
	Effectively manage tasks, time, and resources

	Course ILOs
	a1
	
	
	
	
	
	
	
	
	
	
	

	
	a2
	
	
	
	
	
	
	
	
	
	
	

	
	a3
	
	
	
	
	
	
	
	
	
	
	

	
	b1
	
	
	
	
	
	
	
	
	
	
	

	
	b2
	
	
	
	
	
	
	
	
	
	
	

	
	c1
	
	
	
	
	
	
	
	
	
	
	

	
	d1
	
	
	
	
	
	
	
	
	
	
	


Table (2): Course Contents/Course ILO Matrix
	
	Knowledge 

& Understanding
	Intellectual 

Skills
	Practical Skills
	General Skills

	Topic
	a1
	a2
	a3
	b1
	b2
	c1
	d1

	Planar kinematics of a rigid body
	
	
	
	
	
	
	

	Vector and scalar methods for analysis
	
	
	
	
	
	
	

	Analysis of connected rigid bodies
	
	
	
	
	
	
	

	Rolling motion and applications.
	
	
	
	
	
	
	

	Kinetics of a rigid body
	
	
	
	
	
	
	

	Force-acceleration method of a rigid body
	
	
	
	
	
	
	

	Work and energy of a rigid body
	
	
	
	
	
	
	

	Impulse and momentum of a rigid body
	
	
	
	
	
	
	

	     Impact problems
	
	
	
	
	
	
	


Table (3): Learning-Teaching Method/Course ILO Matrix
	
	Knowledge 

& Understanding
	Intellectual 

Skills
	Practical Skills
	General Skills

	Topics
	a1
	a2
	a3
	b1
	b2
	c1
	d1

	Interactive Lecture
	
	
	
	
	
	
	

	Problem Based Learning 
	
	
	
	
	
	
	

	   Discussion
	
	
	
	
	
	
	


Table (4): Assessment Methods/Course ILO Matrix and Final Exam Blueprint
	
	Knowledge 

& Understanding
	Intellectual 

Skills
	Practical Skills
	General Skills

	Assessment
	Marks
	a1
	a2
	a3
	b1
	b2
	c1
	d1

	Mid- Exam I
	15
	
	
	
	
	
	
	

	Mid- Exam II
	15
	
	
	
	
	
	
	

	Quizzes
	10
	
	
	
	
	
	
	

	Assignment
	10
	
	
	
	
	
	
	

	Participation
	10
	
	
	
	
	
	
	

	Final Exam
	40
	
	
	
	
	
	
	

	Marks Distribution
	18-22
	18-22
	0
	0
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