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EGR 220 

ENGINEERING STATICS 
 

 

COURSE DESCRIPTION: 

 

Prerequisites: PHY 251 

Corequisites: MAT 272 

 

This course introduces the concepts of engineering based on forces in equilibrium. Topics 

include concentrated forces, distributed forces, forces due to friction, and inertia as they apply to 

machines, structures, and systems.  Upon completion, students should be able to solve problems 

which require the ability to analyze systems of forces in static equilibrium.  This course has been 

approved to satisfy the Comprehensive Articulation Agreement for transferability as a premajor 

and/or elective course requirement.  Course Hours Per Week: Class, 3. Lab, 0. Semester Hours 

Credit, 3. 

 

LEARNING OUTCOMES: 

 

Upon successful completion of this course the student shall be able to: 

 

1. Students will be able to draw complete free-body diagrams and write appropriate equilibrium 

equations from the free-body diagram, including the support reactions on a structure. 

Students will display proficiencies by demonstrating the following competencies: 

 

a. Describe position, forces, and moments in terms of vector forms in two and three 

dimensions.  

b. Determine rectangular and nonrectangular components of a force.  

c. Determine the resultant of a force system including distributed forces.  

d. Simplify systems of forces and moments to equivalent systems.  

 

2. Students will be able to apply the concepts of equilibrium to various structures. Students will 

display proficiencies by demonstrating the following competencies: 

 

a. Evaluate forces in trusses, frames and machines. 

b. Determine the internal forces in a structure. 

c. Analyze systems that include frictional forces. 

 

3. Students will be able to calculate moments, centers of mass, and forces for particular 

structures. Students will display proficiencies by demonstrating the following competencies: 

 

a. Centers of gravity and centroids for: 

1) Discrete particles and a body of arbitrary shape. 

2) A body having axial symmetry. 

b. The resultant force of a pressure loading by a fluid. 

c. The moments of inertia for an area. 
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OUTLINE OF INSTRUCTION: 

 

I. General Principles 

a. Introduction to the basic quantities and idealizations of mechanics 

b. Newton’s laws of motion and gravitation 

c. SI system of units 

d. Standard procedures for performing numerical calculations 

e. General guide for solving problems 
 

II. Force Vectors 

a. Add forces and resolve them into components using the Parallelogram Law 

b. Express force and position in Cartesian vector form and determine vector’s magnitude 

and direction 

c. Introduce dot product to determine the angle between two vectors or projection of one 

vector onto another 
 

III. Equilibrium of a Particle 

a. Introduce concept of a particle free body diagram 

b. Solve particle equilibrium problems 

 

IV. Force System Resultants 

a. Calculate moment of a force in two and three dimensions 

b. Find the moment of a about a specified axis 

c. Define the moment of a couple 

d. Determine the resultants of nonconcurrent force systems 

e. Reduce a simple distributed loading to a resultant force 

 

V. Equilibrium of a Rigid Body 

a. Develop equations of equilibrium for a rigid body 

b. Introduce the free-body diagram for a rigid body 

c. Solve rigid-body equilibrium problems 

 

VI. Structural Analysis 

a. Determine forces in the members of a truss 

b. Analyze forces acting on pin-connected members of frames and machines 
 

VII. Internal Forces 

a. Determine the internal loadings in a member using the method of sections 

b. Formulate equations that describe internal shear and moment throughout a member 

c. Analyze forces and geometry of cables supporting a load 

 

VIII. Friction 

a. Analyze the equilibrium of rigid bodies subjected to dry friction 

b. Present applications of frictional force analysis on wedges, screws, belts, and bearings 

c. Investigate the concept of rolling friction 
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IX. Center of Gravity and Centroid 

a. Discuss the concept of center of gravity, center of mass, and the centroid 

b. Determine the location of the center of gravity and centroid for a system of discrete 

particles 

c. Find the area and volume for a body having axial symmetry using the Pappus and 

Guidinus theorems 

d. Find the resultant of a general distributed loading and apply it to finding the resultant force 

of a pressure loading from a fluid 

 

X. Moments of Inertia 

a. Determine the moment of inertia for an area 

b. Determine the minimum and maximum moments of inertia for an area using the product 

of inertia 

c. Discuss the mass moment of inertia 

 

REQUIRED TEXTBOOKS AND MATERIALS: 
 

Textbook: Engineering Mechanics: Statics, 12th Edition, Russell C. Hibbeler, Prentice Hall; 

ISBN:  0136077900 or 9780136077909 
 

Calculators: Only FE (Fundamentals of Engineering) Exam Approved calculators will be used 

in this course on all tests.   

http://www.ncees.org/Exams/Exam-day_policies/Calculator_policy.php  

Casio: All fx-115 models. Any Casio calculator must contain fx-115 in its model name. 

Examples of acceptable Casio fx-115 models include (but are not limited to): 

 fx-115 MS  fx-115 MS Plus 

 fx-115 MS SR  fx-115 ES 

 

Hewlett Packard: The HP 33s and HP 35s models, but no others. 

Texas Instruments: All TI-30X and TI-36X models. Any Texas Instruments calculator must 

contain either TI-30X or TI-36X in its model name. Examples of acceptable TI-30X and TI-

36X models include (but are not limited to) 

 TI-30Xa   TI-30Xa SOLAR  TI-36X Pro 

 TI-30Xa SE   TI-30XS Multiview 

 TI-30X IIB   TI-30X IIS 

 TI-36X II   TI-36X SOLAR 

 

STATEMENT FOR STUDENTS WITH DISABILITIES: 
 

Students who require academic accommodations due to any physical, psychological, or learning 

disability are encouraged to request assistance from a disability services counselor within the 

first two weeks of class. Likewise, students who potentially require emergency medical attention 

due to any chronic health condition are encouraged to disclose this information to a disability 

services counselor within the first two weeks of class. Counselors can be contacted by calling 

(919) 536-7207, ext. 1413, or by visiting the Student Development Office in the Phail Wynn Jr. 

Student Services Center, room 1209. 


