MAPÚA INSTITUTE OF TECHNOLOGY

Department of Mathematics and Mechanics
1. Course Code:   

MEC213
2. Course Title:    

ENGINEERING MECHANICS 1 FOR IE
3. Pre-requisite: 

MATH143, PHYSICS 124/121L
4. Co-requisite:

None
5. Credit:  

3 units/ 3 lecture hours per week


6.   
Course Description:  

A course that covers the branch of engineering mechanics known as STATICS which deals with the forces acting on non-moving bodies. This course is in preparation higher level of structural analyses of assemblies and structures like trusses, machine elements, robotic devices, etc. It covers concurrent and non-concurrent forces, operations with free-body concept, equilibrium of coplanar and non-coplanar force system, analysis of trusses, friction, forces in space, centroids, and moment of inertia

7.      Course Objectives and Relationship to Program Educational Objectives:

7.1 
To serve as an introductory professional course to Strength of Materials subject for Computer     Engineering students (1, 4).

7.2 
To broaden the knowledge of the students in understanding the principles of equilibrium in real life engineering structures and practices (1, 2).

7.3 
To develop students’ ability to design and conduct experiments in structures like robotic devices, machine elements, trusses, etc (1, 4).

7.4 
To impart theory of concurrent and non-concurrent forces in rectilinear, curvilinear, and rotational translation of rigid bodies (1, 2, 4).

7.5 
To provide students a sound appreciation of his professional and ethical duties through different relationships of the theoretical calculations to the actual applications in the engineering profession (1, 2, 3, 4).

8. Course Coverage

	WEEK
	DAY
	TOPIC
	METHODOLOGY
	ASSESSMENT

	1
	1
	Orientation and Introduction
	Classroom lecture.

Visual Aids showing the application of forces in physical structures.

OHP presentation.
	Check-up Quiz                             15 pts

Seatwork          5 pts

Homework        5 pts



	
	
	Resultant of Concurrent Force Systems
	
	

	
	2
	Resultant of Parallel Force Systems
	
	

	
	
	Resolution of a Force into a Force and a Couple
	
	

	
	3
	Resultant of Non-Concurrent Force Systems
	
	

	2
	1
	Equilibrium Defined and Free-Body Diagram
	Classroom lecture.

Visual Aids using showing the application of the

free-body diagrams in physical structures.
	Check-up Quiz                                15 pts

Seatwork           5 pts

Homework         5 pts

	
	
	Equilibrium of Concurrent Force Systems
	
	

	
	2
	Equilibrium of Parallel Forces
	
	

	
	
	Equilibrium of Non-Concurrent Force Systems
	
	

	
	3
	LONG QUIZ NO. 1
	
	100 pts

	3
	1
	Analysis of Structures Defined. Method of Joints
	Classroom lecture.

Picture presentation of the physical structures using multi-media.
	Check-up Quiz                                30 pts

Seatwork         10 pts

Homework       10 pts

	
	2
	Method of Sections
	
	

	
	3
	Method of Sections continued
	
	

	4
	1
	Method of Members Applied to Frames.
	
	

	
	2
	More Problems on Method of Members
	
	

	
	3
	LONG QUIZ NO. 2
	
	100 pts

	5
	1
	Friction Defined. Theory and Laws of Friction
	Classroom lecture

Visual presentations 

(multi-media).

Actual Demonstration of the frictional concepts.
	Check-up Quiz                               30 pts

Seatwork         10 pts

Homework       10 pts

	
	2
	Problems on Friction
	
	

	
	3
	Further Problems on Friction
	
	

	6
	1
	Wedges
	
	

	
	2
	Belt Friction and Rolling Resistance
	
	

	
	3
	LONG QUIZ NO. 3
	
	100 pts

	7
	1
	Force systems in Space Defined. Vector Algebra
	Classroom lecture.

Visual presentations of the physical structure in three-dimensional equilibrium.
	Check-up Quiz                                 15 pts

Seatwork           5 pts

Homework         5 pts

	
	2
	Resultant of Concurrent Force Systems in Space
	
	

	
	3
	Equilibrium of Concurrent Space Forces
	
	

	8
	1
	Equilibrium of Non-Concurrent Space Forces
	
	

	
	2
	Additional Problems on Space Forces
	
	

	
	3
	LONG QUIZ NO. 4
	
	50 pts

	9
	1
	Center of Gravity Defined. 

Centroids of lines and Areas
	Classroom lecture.

OHP presentation.

Picture presentations of center of gravity.
	Check-up Quiz                                  30 pts

Seatwork        10 pts

Homework     10 pts

	
	2
	Centroids of Composite Areas
	
	

	
	3
	Theorem of Pappus. Centroids of Solids
	
	

	10
	1
	Moment of Inertia Defined. Transfer Moment of Inertia. Moment of Inertia of Composite Areas and Solids.
	
	

	
	2
	Mohr’s Circle for Moment of Inertia. Radius of Gyration
	
	

	
	3
	LONG QUIZ NO. 5
	
	50 pts

	
	**
	Submission of Portfolio and Journal
	Per group submission
	Journal and Portfolio    

100 pts


9.  Course Outcomes and Relationship to Program Outcomes: 
After the completion of the course, the student is expected to: 
9.1 Differentiate kinetics from kinematics [a, f, g, k];

9.2 State the fundamental equation of kinetics for a particle [a, g];

9.3 Identify the effective force on a particle [a, b, e, i];

9.4 Define and learn the characteristics of translation [a, b, c, e, k];

9.5 Determine the kinematic equations of motion and interpret different motion curves [a, b, e];

9.6 Analyze a rigid body under dynamic equilibrium in translation [a, e, f, g];

9.7 State the fundamental concepts of curvilinear motion of a particle [a, g];

9.8 Analyze the tangential and normal components of acceleration [a, b, c, e, g, k];

9.9 Describe the characteristics of rotation [b, e, g, i, k];

9.10 Calculate the kinematic differential equations of rotation [a, b, c, e, i, k];

9.11 Solve problems that involves motion of a particles that move in circular paths with known axis of rotation [a, b, e, i, h, k];

10.
Contribution of Course to Meeting the Professional Component:



General Education:


10%



Engineering Topics:


60%



Basic Sciences and Mathematics:
30%

11. Course Materials Made Available:



Course goals and instructional objectives



Course schedules for lectures and quizzes



Samples of assignment/Problem sets of students



Samples of written examinations of students



End-of-course self-assessment
12.  Textbook:                 
Engineering Mechanics: Statics and Dynamics, 

  

Anthony Bedford, Wallace Fowler, 3rd Edition

13.  Course Evaluation

The minimum requirement for a passing grade is 60% coming from:

Long Tests
40 %


Checkup Quizzes
20 %



Quizzes
15 %




Seatwork / Group work
  5 %

Class Participation
  
15 %



Homework
  5%


Journal
  5 %


Portfolio
  5 %

Final Examination

25 %




TOTAL
100 %         


The final grade of the student will be given as reflected in the table below:

	Average

(%)
	Below 60
	60-64
	65-69
	70-74
	75-79
	80-84
	85-89
	90-94
	95-97
	98-100

	Final

Grade
	5.00
	3.00
	2.75
	2.50
	2.25
	2.00
	1.75
	1.50
	1.25
	1.00



Aside from academic deficiency, others grounds for failing the course are:

· Habitual cheating during examinations

· Failure to take the final exam

· Grave misconduct other than cheating

14.   Other References:



14.1 Engineering Mechanics by J.L. Merriam, L.G. Kraige 

14.2 Engineering Mechanics by A.P. Boresi, R.J. Schmidt

14.3 Engineering Mechanics: Statics and Dynamics by R.C. Hibbeller, 8th ed.,(International Edition)

VISION





Mapúa shall be an international center of excellence in technology education by:


providing instructions that are current in content and state-of-the art in delivery;

















 





engaging in cutting-edge research; and


responding to the big local and global technological challenges of the times





BASIC STUDIES EDUCATIONAL OBJECTIVES 





To provide students with a solid foundation in mathematics, physics and general chemistry and to apply knowledge to engineering, architecture and other related disciplines.


To complement the technical training of the students with proficiency in oral and written communication.


To instill in the students human values and cultural refinement through the humanities and social sciences.


To inculcate high ethical standards in the students through its integration in the learning activities.
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