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All 4 Mechanical Engineering Programs
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Title:
Credit Hours:


Mechanics (2) N.A.


A- Basic Information


code: Lecture :


PHM-132

2

Tutorial:          2



B- Professional Information

Practical 0

Total: 4

1 – Overall aims of course
By the end of the course the students will be able to:
 Evaluate the location of the center of mass

 Locate the centroids of Volumes, areas, and curved lines

 Evaluate the area moments and product of inertia

 Recognize principle axes

 Use the parallel axis theorems to transfer area inertia properties between parallel coordinate systems

 Evaluate the inertia properties of composite areas

 Evaluate the velocity and acceleration of a point on a rigid body

 Identify points on a rigid body whose movement is constrained and to write the corresponding constraint equations governing the velocity and acceleration of such points

 Employ the concept of instantaneous center of zero velocity to elate the velocity of points in a rigid body to the angular velocity of the body

 Relate the angular motions of two bodies that roll over each other without slipping and to use such relations to determine the motions of points on either body.

 Formulate the basic equations of motion, which requires (a) using free body diagrams as an aid in summing force components and moments, (b) identifying the appropriate point for summing moments based on the type of motion, © using the kinematical constrai

 Employ the work-energy principle to relate the velocity of a body at two different positions.

This involves (a) expressing the kinetic energy of a body in terms of the velocity of a point or the angular velocity of the body, (b) using potential energy to

 Employ the angular and linear impulse momentum equations to relate the motion of a rigid body at two different time instants, (a) when time is explicit in the problem, and (b) when the problem involves impulsive forces

2- Intended learning outcomes of course (ILOs)
a- knowledge and understanding
a1 - a2 - a3 - a4 - a5 - a6 -

a7 -

Distinguish between motion of particle and rigid body

Know the velocity and acceleration any point of rigid body. 
Locate the centroid of different cross-sectional areas and volumes. Determine the moment of inertia of areas and masses

Understand the concept of motion of machines and frames. Know the applications of motion for the rigid body.

Apply conservation law of Energy for a rigid body
 b-I intellectual skills
b1 -
b2 - b3 - b4 -

b5 -
                b6-

Discriminate between different types of motion of bodies.

 Gain the intellectual skills of solving motion of system of bodies

Formulate the equations of motion of a rigid body.    Describe the motion of rigid body.

Apply Newton’s Second law in general plan motion of rigid bodies.

Choose the generalized coordinates.
c-P  rofessional and practical skills
c1 - c2 -


Design and perform experiments for the motion of a rigid body.    Specify the problem

 d-G   eneral and transferable skills
d1 - d2 -


Work effectively in team.

Develop skills related to creative thinking, problem solving, oral and written communication, and teamwork in different fields.

3- Contents
	No
	Course Content
	Lecture
	Tutorial
	Total

	1
	Kinematics of Rigid body
	6
	4
	10

	2
	Center of Mass and Centroid
	4
	4
	8

	3
	Moment of Inertia
	4
	4
	8

	4
	Kinetics of Rigid Body: Force and

Acceleration Method
	4
	6
	10

	5
	Kinetics of Rigid Body:Work and

Energy Method
	6
	6
	12

	6
	Kinetics of Rigid Body:Impulse and

Momentum Method
	6
	6
	12

	Total Hours 
	30
	30
	60


4- Assessment schedule
	Assessment method
	No
	Description
	Week No
	Weight (%)

	Quizzess
	1
	Kinematics of Rigid Body
	Week 3
	2

	Assignments
	1
	Moment of inertia
	Week 5
	2

	Quizzess
	2
	Center of mass
	Week 6
	3

	Assignments
	2
	Kinetics of Rigid Body
	Week 7
	3

	Mid-term exam
	
	Solving Problems
	Week 9
	20

	Final Exam
	
	Solving Problems
	Week 15
	70

	Total
	100 %


5- List of references
5. 1

Course notes
-
5.         Recommended books
- Mechanics Staff members, "Rigid Body Dynamics"

6- Facilities required for teaching and learning
 A mechanics lab exists but no hours are assigned
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Essential books (text books)�
�
-�
J.L.Meriam & L.G.Kraige, "Engineering Mechanics (Statics & Dynamics)", John Wiley and Sons�
�
-�
Irving Shames, "Engineering Mechanics (Statics & Dynamics)",  Prentice


Hall�
�
-�
R.C.Hibbler, "Engineering Mechanics (Statics & Dynamics)", Macmillan�
�
-�
F.P.Beer & E.R.Johnston,Jr. , "Vector Mechanics For Engineers (Statics


& Dynamics)", McGraw Hill�
�
�
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