MOHAWK VALLEY COMMUNITY COLLEGE

UTICA, NEW YORK

COURSE OUTLINE

I.  Catalog Description
ES271--Engineering Statics                   C-3, Cr-3
Pre-requisites:  MA152-Calculus 2,  PH261--Engineering Physics 1

This calculus-based course, uses the vector approach to deal with the three-dimensional resolution of forces and moments on rigid bodies in equilibrium, centroids, moments of inertia, and virtual work.

Grade will be determined by tests and departmental final examination.

II. Student Objectives

At the conclusion of the course, the students will be able to:
1.  Resolve vectors in three-dimensional space into their rectangular components, and determine their direction cosines.

2.  Solve problems involving particles in equilibrium, which are subject to forces in three dimensions.

3.  Determine the moment of a force in three dimensions about any point, or about any axis.

4.  Reduce several forces on a rigid body into one force-couple system at any point.

5.  Solve problems involving rigid bodies in equilibrium, which are subject to forces in three dimensions.

6.  Determine the location of the center of gravity of a body, and the location of the centroids of lines, areas and volumes, by various methods (including the use of the Pappus theorems, and integration).

7.  Analyze trusses by the method of joints, Maxwell's diagram, and the method of sections.

8.  Solve problems involving frames and machines, which are subject to various forces.

9.  Determine the effect of friction on such things as belts and machine components.

10.  Determine the moment of inertia of an area, and a massive body, by various methods (including the use of the parallel-axis theorem, and integration)
III.  General Topical Outline

1.   Statics of Particles 

The study of two and three-dimensional force systems acting on a particle.  Emphasis is on vector manipulations of forces both for determining resultants of various force systems and for the solution of applied equilibrium problems.  Free body diagrams, unit vectors, direction cosines, and the lambda vector.

2.   Statics of Rigid Bodies 

Moment of a force about a point and about an axis. Couples.  Analysis of systems of forces and couples on rigid bodies.  Equivalent systems of forces. Reduction of several forces into a force-couple system.

3.   Equilibrium of Rigid Bodies 

Free body diagrams, reactions at supports and connections, statically indeterminate reactions. Equilibrium in two dimensions.  Equilibrium of a two-force and a three-force member.  Equilibrium in three dimensions.

4.   Distributed Forces 

Centroids and centers of gravity.  Centroids of areas, lines, and composite shapes and bodies. Determination of centroids by integration. Theorems of Pappus-Guldinus.  Distributed loads on beams and submerged surfaces.

5.   Analysis of Structures 

Analysis of trusses by the methods of joints and sections.  Maxwell's Diagram.  Analysis of frames and machines.

6.   Friction 

Dry friction, wedges, square threaded screws, and belt friction.

7.   Moments of Inertia 

Moments of Inertia of an area and a massive body. Polar moment of inertia.  Radius of gyration. Parallel axis theorem.  Moments of Inertia of a composite area and body.  Moments of Inertia of an area and a body by integration.

