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Catalog Description:

Covers mechanics of forces and torques and the effects on motion. Emphasis on kinematics of particles and rigid bodies, Newton’s
Laws of Motion, Work and Kinetic Energy, Kinetics of rigid bodies, and 3D dynamics of rigid bodies. Also includes vibration and time
response.

Credit Hour(s):
3

Lecture Hour(s):
3

Requisites
Prerequisite and Corequisite

MET-2610 Statics.

Outcomes
Course Outcome(s):
Apply appropriate calculations to problems to show an understanding and nature of kinematics of particles and rigid bodies.

Objective(s):
1. Solve for velocity and acceleration of linear motion.
2. Solve for velocity and acceleration in curvilinear motion.

Course Outcome(s):
Apply appropriate calculations to show an understanding of Newton’s Laws of Motion.

Objective(s):
1. Draw Free Body Diagrams and Inertia or Momentum and Impulse Diagrams.
2. Explain linear and angular momentum.

Course Outcome(s):
Apply appropriate calculations to problems to show an understanding and nature of kinetics of rigid bodies.

Objective(s):
1. Solve for forces and torque for rigid bodies.
2. Solve for acceleration.
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Course Outcome(s):
Apply appropriate calculations to problems to show an understanding of work and kinetic energy.

Objective(s):

1. Explain conservation of energy.
2. Solve for motion using work and energy techniques.

Course Outcome(s):
Apply appropriate calculations to show an understanding of 3D dynamics of rigid bodies.

Objective(s):

1. Solve for forces and acceleration in 3D.
2. Calculate torque and acceleration for angular momentum in 3D.

Course Outcome(s):
Apply appropriate calculations to show an understanding of vibration and time response.

Objective(s):

1. Calculate the vibration frequency and time-behavior of an unforced spring-mass-damper system.
2. Calculate the period of vibration for a pendulum.

Methods of Evaluation:

1. Assignments and projects

2. Quizzes and/or midterm examination
3. Final examination

Course Content Outline:
1. Kinematics
a. Particle
b. Rigid Body
2. Kinetics of a Particle
a. Force and Acceleration
b. Work and Energy
c. Impulse and Momentum

3. Kinetics of a Rigid Body
a. Force and Acceleration

b. Work and Energy
c¢. Impulse and Momentum

4. Three-Dimensional Dynamics
a. Kinematics

b. Kinetics
c. Vibrations

Religious Accommodation

Before reviewing the course schedule, students should carefully review the following religious accommodation policy and other
required instructional policies:

Religious Accommodation:

Students seeking an accommodation for absences permitted under Ohio's Testing Your Faith Act must provide the instructor

with written notice of the specific dates for which the student requires an accommodation and must do so not later than fourteen
(14) days after the first day of instruction. Please submit requests for accommodations at this link: https://portal2.tri-c.edu/
ReligiousAccommodation/ Religious Accommodation Form. Students with questions about their religious accommodations under


https://portal2.tri-c.edu/ReligiousAccommodation/
https://portal2.tri-c.edu/ReligiousAccommodation/
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Ohio's Testing Your Faith Act may contact the College’s Office of General Counsel and Legal Services by phone at 216.987.4856 or via
email at legal@tri-c.edu.

Other Required Instructional Policies:
https://www.tri-c.edu/student-resources/curriculum/documents/syllabus-part-b.pdf

Weekly Schedule

Topics
Week 1 - Welcome and Course overview
- Introduction of Mechanics & Foundations
Week 2 - Math review
- Interpretation of Calculus in Dynamics
Week 3 - Kinematics of particles: Types of Motion, Displacement, Velocity, Acceleration
- Use of Kinematics Equation in Solving Problems
Week 4 - Displacement- Time, Velocity - Time, Acceleration - Time Diagrams
Week 5 - Projectile motion and introduction to kinematics of rigid bodies
- Relative motion ( Motion of two particles)
Week 6 - Exam 1 Review ( Comprehensive Review of Weeks 1 -4)
-Exam 1
Week 7 - Pure Rotation: Angular Displacement, Velocity, and Acceleration

- Relationship Between Linear and Angular Motion; Normal and Tangential
- Solving More Problems of Particle Motion in Linear and Angular Motion

Week 8 - Kinetics of Force and Motion
- Force, Mass and Acceleration Method

Week 9 - Solving More Problems Using Force, Mass and Acceleration Method

Week 10 - Work and Energy Method
- Work of a Variable Force, Springs
- Power and Efficiency

Week 11 - Exam 2 review ( Comprehensive review of Weeks 6-9)
- Exam 2
Week 12 - Impulse and Momentum

- linear and Angular Impulse and Momentum
- Conservation of Momentum and Elastic Impact

Week 13 - Solving More problems Using Conservation of Momentum
- Three-Dimensional Dynamics
- Kinematics and Kinetics

Week 14 - Mechanical Vibrations: Periodic and Harmonic Motion
- Mass and Spring system

Week 15 - Final Exam Review ( Comprehensive review of Weeks 1 -14)
Week 16 - Final Exam

The Course Schedule is subject to change due to pedagogical needs, instructor discretion, parts of term, and unexpected events.

Required/Recommended Readings

Readings may be selected from the following supplemental materials:
Hibbeler, R. C. Engineering mechanics: Dynamics

Hibbeler, R. i Engineering mechanics: Statics and dynamics.

Resources for the Instructor
Beer, Johnston, and Cornwell. Vector Mechanics for Engineers: Dynamics. 12th. McGraw-Hill, 2019.

Hibbler, Russel. Engineering Mechanics: Statics & Dynamics. 15th. Pearson, 2022.



https://www.tri-c.edu/student-resources/curriculum/documents/syllabus-part-b.pdf
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Plesha, Michael, Gary Gray, Robert J. Witt, and Francesco Costanzo. Engineering Mechanics: Statics and Dynaics. 3rd ed. McGraw
Hill, 2023.

Physics. Khan Academy. Retrieved October 21, 2014, from =. {ts '2014-10-21 00:00:00}.

Statics Dynamics: Foundations in Engineering. Coursera. =. {ts '2014-10-21 00:00:00'}.

Meriam, James L., L.G. Kraig, and |.N. Bolton. Engineering Mechanics: Dynamics. Wiley, 2018.

Additional Resources for the Instructor
None

Instructional Services

OAN Number:
Transfer Assurance Guide OES003
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