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COURSE NUMBER: 	MECH 1130		COURSE TITLE: 	Statics

INSTRUCTOR:				CONTACT:

CREDITS:	3	CLASS/CONTACT HOURS PER WEEK:	4 (2 lecture, 2 lab)	
PREREQUISITES: Math 1115 or Math 1148

DESCRIPTION OF COURSE This course deals with the principles of trusses, frames, machines and machine components.  The course will offer the student experience in dealing with coplanar load systems that are concurrent, parallel and nonparallel.  It is recommended, but not required, that PHYS 1200 be taken before this course.

COURSE GOALS
To develop structural analysis skills for material selection, machine design, and structural design:  analysis of 2-D force systems.

COURSE STUDENT LEARNING OUTCOMES 
After completing the course, students will be able to:
· Determine the resultant of multiple coplanar, concurrent forces 
· Determine unknown magnitudes and/or angles in coplanar, concurrent force systems
· Calculate moments due to force(s) and/or couples
· Draw accurate and complete free body diagrams
· Apply equilibrium equations (force and moment) to rigid bodies to determine external support reactions
· Solve problems with friction based reactions, including problems involving inclined planes
· Determine the magnitude and sense of internal force(s) in trusses, frames, and pulley systems
· Replace distributed load(s) with equivalent point load(s)
· Determine the location of the centroid and moments of inertia about the centroidal axes of plane shapes

PROGRAM OUTCOMES 
Problem Solving - Be able to solve engineering and design problems by: 
· Evaluating and/or establishing design criteria for a given problem
· Formulating possible solution alternatives
· Calculating pertinent internal forces, stresses and deformations

OUTCOMES BASED ASSESSMENT OF STUDENT LEARNING

For this course, students are expected to demonstrate the skills associated with the Institutional Learning Goals (ILG) identified below:
#1 Critical Thinking
#3 Quantitative Skills
#5 Technological Competence

In class students are assessed on their achievement of these outcomes. Names will not be used when reporting results. Outcomes-based assessment is used to improve instructional planning and design and the quality of student learning throughout the college.

COURSE MATERIALS REQUIRED
Calculator with trigonometry functions.  Protractor and straight edge optional.

TEXTBOOK(S), MANUALS, REFERENCES, AND OTHER READINGS
Statics and Mechanical of Materials.  3rd edition.  Beer, Johnston, DeWolf, and Mazurek.  McGraw Hill.  2021.  ISBN 978-1-260-22675-4 or 978-1-260-44643-2.
This book is being delivered via Instant Access – therefore the price was included in the tuition and fees you already paid. 

GENERAL INSTRUCTIONAL METHODS
Instructional methods include an introductory video, lectures, physical demonstrations, computer demonstrations (including Statics Tutor, MecMovies, and in Excel), laboratory exercises, in-class problem solving.

STANDARDS AND METHODS FOR EVALUATION
Homework	30%
Labs	20%
Tests (3)	25%
Participation	10%
Final exam	15%

Homework will be assigned weekly and is to be completed and submitted by the start of class period of the due date.  In the event you are absent at the time an assignment is made you are responsible for submitting the missed assignment on time. 

Homework not submitted by the due date will be accepted up to 1 week following the due date, but with 10% loss of credit.  No work will be accepted after that time.

Tests and exams missed due to absence may not be made up without permission from your instructor prior to the test/exam.

Note:  Final exams and other submittals that are not returned during the semester may be picked up in the instructor’s office during the first 6 weeks of the next semester.  After that period they will be destroyed.

Withdrawal from class:  Please note that school policy requires you to officially withdraw from a course to avoid receiving a failing grade.  See your advisor or instructor for information on how to officially drop a class.

GRADING SCALE
A = 94 – 100%
B = 86 – 93%
C = 75 – 85%
D = 70 – 74%
E = Under 70%

Student’s earning a grade of ‘A’ going into the final exam will be exempt from the final exam and earn an ‘A’ for the course.

SPECIAL COURSE REQUIREMENTS
None

ATTENDANCE POLICY
Class attendance is not used in the computation of a final grade, however, it is strongly recommended that absences be kept to an absolute minimum.  All lectures and assignments are posted online, so students are expected to stay up with the class and turn in assignments on time, even if class was missed.

COLLEGE SYLLABUS STATEMENTS
Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at www.cscc.edu/syllabus or on the College website Quick Links “Syllabus Statements”.

ACADEMIC INTEGRITY
The work you submit must be your work. I do allow students to work on homework assignments together, but that does not mean copying your classmate’s work. It means collaborating to figure it out together. (I can tell the difference, trust me). Use of “tutoring” sites such as Course Hero and Chegg to complete homework assignments is prohibited. I can also tell when you do this. If submitted work is determined to not be your own, you will receive a zero on the problem/assignment. AI generators are generally useless in solving engineering problems, so don’t bother trying. 
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UNITS OF INSTRUCTION 
MECH 1130 – Statics					Schedule						
	WEEK
	DATE
	UNIT OF INSTRUCTION
	TOPIC/CHAPTER
	LEARNING OUTCOMES
	VIDEOS TO WATCH
	ASSIGNMENTS
	DUE DATE

	Week 1

	
	Fundamentals of Statics
	Ch 1
What is Mechanics
Newton’s Laws
Units & Unit Conversion
	Define terminology in mechanics fields
Describe how Newton’s laws apply to Statics
Define a force with its three characteristics
Convert quantities from one unit type to another, in both English and Metric systems
	
	Hw # 1
	

	
	
	
	Math Review



Introduction to Vectors
	Use trigonometric relationships to find unknown parts of triangles
Solve systems of equations: 2 equations, 2 unknowns
Represent forces as vectors
	Vectors and Resultants by Trigonometry
	
	

	Week 2
	
	Vector Components and Resultants 
(OET007 outcome #1)

	Ch 2 sections 1-6
Types of Force Systems
Vector Resultants
	Apply the definitions of coplanar, concurrent, and colinear to force systems
Determine the resultant (magnitude and direction) of concurrent, coplanar forces graphically and with trigonometry
	Vector Components
	Hw #2

	

	
	
	
	Ch 2 sections 7 & 8
Vector Components Resultants with Components
	Break vectors into components (in both standard and rotated x-y coordinate systems)
Determine the resultant (magnitude and direction) of concurrent, coplanar forces using components
	FBDs & Equilibrium Pt 1
	
	

	Week 3

	
	Equilibrium of Coplanar, Concurrent Force Systems
(OET007 Outcome #3)
	Ch 2 sections 9-11
Intro to FBDs
Equilibrium of Concurrent forces
	Draw complete and accurate free body diagrams of concurrent, coplanar force systems
Use 2 equilibrium equations to solve for unknown quantities in concurrent, coplanar force systems:
· 2 vectors with unknown magnitude
· One vector with unknown magnitude & direction
	FBDs & Equilibrium Pt 2
	Hw #3: 
Students should bring FBDs (only) of hw probs to next class 
	

	
	
	
	continued
	continued
	
	
	

	Week 4

	
	Continued
(OET007 Outcome #3 con’t)

Test 1
	Lab 1 Study of Concurrent Forces
	Experimentally determine unknown quantities (force magnitudes and/or directions) in concurrent, coplanar force systems
Review for Test  1
	
	Lab 1
	

	
	
	
	
	Test 1
	Vector Products
	
	

	Week 5

	
	
Moments & Couples
(OET007 Outcome #2)
	
Ch 3 sections 1-4
Types of forces, Transmissibility, Vector Products 
Start Moments
	Go over Test 1
Identify external and internal forces within a force system


Define moment
	
Moments
	
Hw #4: 
	

	
	
	
	Ch 3 sections 6-8
Moments 
	Calculate the moment of a force at a right angle to a moment arm
Use Varignon’s theorem to calculate the moment of a force not at a right angle to a moment arm
Apply the principle of transmissibility in calculating moments
Determine the net moment about a point due to a force system
	Couples
	
	

	Week 6

	
	Continued
(OET007 Outcome #2 con’t)
	Ch 3 sections 12-14
Couples

	Define a couple
Calculate the moment of a couple
Calculate equivalent couples
Replace a force with a force and a couple
	FBDs and Equilibrium equations Part 1
	Hw #5

	

	
	
	Rigid Body Equilibrium
(OET007 Outcome #3 con’t)
	Ch 4 sections 1-3, 5
FBDs of Rigid Bodies
Types of Supports
	Draw complete and accurate FBDs of coplanar force systems applied to rigid bodies, including support reactions
Identify if a rigid body is completely, partially, or improperly constrained
	FBDs and Equilibrium equations Parts 2 & 3
	FBD’s (ONLY) for problems in hw #5
	

	Week 7
	
	Continued
(OET007 Outcome #3 con’t)
	Ch 4 sections 4, 6, & 7
Equilibrium of Rigid Bodies
	Apply 3 equations of equilibrium to a rigid body with coplanar forces to determine the magnitude and direction of the support reactions
	
	Hw #6
	

	
	
	
	



Lab 2 Study of Parallel Forces
	Explain two force and three force members and describe the conditions under which each can be in equilibrium
Experimentally determine unknown quantities (force magnitudes and sense) in parallel, coplanar force systems
Review for Test 2
	
	Lab 2
	

	Week 8

	
	Test 2
	
	Test 2
	Friction
	
	

	
	
	
Friction
(OET007 Outcome #5)

	
Ch 4 sections 10-13
Friction
	Go over Test 2
Differentiate between dry, rolling, and wet (lubricated) friction
Define static and kinetic friction and use the correct coefficient in calculating friction forces
Graphically represent the stages of dry friction and determine which stage a system is in depending on the magnitude of applied load(s).
Solve problems with friction based reactions
Calculate the angle of friction
	
	
Hw #7
	

	Week 9
	
	
	Lab 3 Study of Friction Coefficients
	Experimentally determine coefficients of friction and test assumptions in friction theory
	Ch 5 parts 1, 2, & 3
	Lab 3
	

	
	
	Centroids & Distributed Loads
(OET007 Outcome #6)
	Ch 5 sections 1-5 
Determination of Centroid Locations
Not in Text:
Structural Shape Terminology 
Ch 5 section 8
Distributed loads

	Define centroid and center of gravity
Apply tables to find centroids of defined shapes – including structural shapes
Apply the parallel axis theorem to calculate centroids of composite shapes, including geometric shapes, structural shapes, and geometric shapes with voids 
Convert distributed loads (both uniform and non-uniform) to concentrated loads
	

	Pre lab assignment:  Centroid Game in MecMovies

Hw #8
	

	Week 10
	
	
	Lab 4 Study of Centroids
	Experimentally determine locations of centroids of geometric composite planar shapes
	Trusses Part 1
	Lab 4
	

	
	
	Analysis of Structures
(OET007 Outcome #4)

	Ch 6 sections 1-3, 5
Intro to Trusses
	Differentiate between structures and machines and between types of structures
Identify which members of a given truss under a prescribed loading condition would be zero force members
	Trusses Part 2
	Hw #9
	

	Week 11
	
	
	Ch 6 section 4
Method of Joints
	List the assumptions used in truss and frame analysis
Draw FBDs required for truss analysis
Calculate the forces at work in all members of a sample truss, giving T or C of each member using the analytical method of joints
	
	Hw #10
	

	
	
	Continued
(OET007 Outcome #4)
	Lab 5 Truss Analysis
	Experimentally determine internal forces (T/C) in members of a loaded truss 
	
	Lab 5

	

	Week 12

	
	Test 3

	
	Review for Test 3
	
	
	

	
	
	
	
	Test 3
	Frames
	
	

	Week 13
	
	
Analysis of Structures Continued
(OET007 Outcome #4 con’t)

	
Ch 6 sections 8-10
Frames
	Go over Test 3
Draw FBDs required for frame analysis
Analyze a frame under a prescribed loading condition, determining internal reaction forces between multi-force members and internal forces in 2 force members
	More Frames
	
Hw #11



	

	
	
	Analysis of Structures Continued
(OET007 Outcome #4 con’t)

	
Not in Text
Pulleys

	Finish Frames
Draw FBDs required for pulley analysis
Determine the forces in simple and compound pulley systems:  tension in cable(s) and support reactions 
	Machines
	

	

	Week 14 
	
	
	Ch 6 section 11
Machines

Start MOI
	Calculate output forces for simple machines
	MOI video – either one

	
	

	
	
	Moments Of Inertia
(OET007 Outcome #7)
	Ch 7 sections 1&2, and 6&7
MOIs (con’t)
	Define moment of inertia
Apply tables to find moments of inertia of defined shapes about the centroidal axes– including structural shapes
Calculate moments of inertia of composite shapes about the centroidal axes, including geometric shapes, structural shapes, and geometric shapes with voids
	
	Hw #12
	

	Week 15
	
	
	
	Review for Final
	
	
	

	
	
	
	
	HOLIDAY ALLOWANCE
	
	
	

	Week 16
	
	Finals Week
	
	Final Exam 
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