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Course Description: 

This course covers the fundamentals of Newtonian mechanics, including kinematics, motion relative to moving reference frames, work 
and energy, impulse and momentum, 2D and 3D rigid body dynamics. By the end of the semester, students should be able to construct 
idealized (particle and rigid body) dynamical models and predict model response to applied forces using Newtonian mechanics. 

It is very important to emphasize that this is a problem-oriented class and the only way that the material can be mastered is with 
practice solving problems in addition to homework problems. 

 Course Objectives: 

 Introduce students to the concepts of dynamics. The students are expected to develop working skills in the dynamic analysis of 
both particles and rigid bodies.  

 Master the basics of dynamics, including free body diagrams and kinematics, and broadens those basics through the extensive 
use of vector math to 3-D problems. 

 Learn the mathematical formulations of dynamics problems. 

Course Outcomes: 

Students who successfully complete this course will be able to: 
1. Develop the kinematics of displacement, velocity and acceleration for systems of particles and rigid bodies.  
2. Determine the dynamic response of the system to applied loadings, using Newton's Laws.  
3. Apply the Principle of Work and Energy and the Principle of Impulse and Momentum to mechanical systems.  
4. Reliably draw correct free body diagrams. 
5. Use 3D kinematics relations to calculate velocity and acceleration of particles. 
6. Utilize the relative velocity and acceleration expression to solve kinematics problems of particles. 
7. Solve plane motion rigid body dynamics problems using full vector notation approaches. 
8. Choose carefully among different fundamental equations of dynamics to solve problems such as conservation of energy, 

conservation of momentum, or Newton’s 2nd law. 
9. Write linear and angular impulse moment for 3D problems 
10. Solve selected 3D rigid body problems using dynamics and kinematics equations presented. 

Textbook: 

Beer, Ferdinand P. and Johnston E. Russel Jr., “Vector Mechanics for Engineers – Dynamics”, 10th edition, McGraw Hill, Boston.  
ISBN-10: 0077295498, ISBN-13: 978-0077295493  

Topics Covered: (Subject to change during the semester according to need) 

Chapter 1 Kinematics of Particles - Rectilinear and Curvilinear Motion 
Chapter 2 Kinetics of Particles - Newton's Second Law 
Chapter 3 Kinetics of Particles - Energy and Momentum Methods 
Chapter 4 Systems of Particles 
Chapter 5 Kinematics of Rigid Bodies 
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Chapter 6 Plane Motion of Rigid Bodies: Forces and Accelerations 
Chapter 7 Plane Motion of Rigid Bodies: Energy and Momentum Methods 
Chapter 8 Complex Number Analysis (optional, depends on time 

sufficiency) 

Assessment of Student Progress toward Course Objectives: 

 Weekly assignments 

 CAD problems 

 Quizzes: Long Quiz at the end of each chapter (Maximum of 6 quizzes) 

 Final Exam  

 Design Projects (both individual and team projects)  

 All quizzes and exams are in-class and closed-book. 

 Assignments should be completed using MS Word and/or MS Excel where needed 

 Late assignments will not be accepted. 

 The final exam is comprehensive. 

Software: Bring Your Laptop to the Class 

 ADAMS 

 SolidWorks 

 Mathematica 

 MatLab 

 MircroSoft Office (Word, Excel, Power Point) 

Office Hours: (Subject to change during the semester according to need) 

 SMW: 9:00 - 10:00 and NT 11:00 - 12:30 

Grading Policy: (Subject to change during the semester according to need) 
Attendance, book, and Laptop 5% 

End of Chapter Exams (4 to 5 Exams) 50% 

Homework 0% 

CAD problems and projects 10% 

Final 35% 

Total 100 

General Policies: 
1. Cheating will not be tolerated. Cheating includes (but is not limited to) any communication (written or oral) during 

examinations and sharing of work, such as using the same models or computer programs or copying work. All homework and 
projects must be an individual effort unless specifically noted.  

2. Academic misconduct (giving or receiving aid to another student during exams or quizzes and on homework assignments) 
will result in an “F” for the course. 

3. No make-up quiz or examination will be allowed. 
4. The instructor will check e-mail frequently.  Responses to your e-mails may require 2-3 days. Plan accordingly. 

Policy on Classroom Attendance and Late Entrance: 

 A student is considered absent if he does not come to class or if he comes late to class. 

 It is the student's responsibility to learn the course material. When classes are missed, for whatever reason, it is the obligation 
of the students to obtain copies of the class materials and students are responsible for all materials covered in the lectures. 
An excused absence does not excuse the student from completing assigned work, including exams. 

 All students are held responsible for whatever said during the class, even if the student is absent 


