
MAE 130B / SE 101B (4 units) 
Mechanics II:  Dynamics 

 
Class/Laboratory Schedule: four hours of lecture, eight hours outside preparation.  
12 hours/week total 
 
Course Coordinator(s): Vlado Lubarda 
 
Textbooks/Materials: 

1. Beer and Johnston, Vector Mechanics for Engineers - Statics, McGraw-Hill, 2012, 10th ed. 
2. Hibbeler, R.C., “Engineering Mechanics: Statics”, Pearson Prentice Hall, 2010, 12th ed.  

Catalog Description: Kinematics and kinetics of particles in 2D and 3D motion. Newton’s 
equations of motion. Energy and momentum methods. Impulsive motion and impact. Systems of 
particles. Kinematics and kinetics of rigid bodies in 2D. 
 
Prerequisites: Grades of C- or better in MATH 20D, and MAE 130A or SE 101A. 

 Required Course 
� Technical Elective Course 
� Other:  ______________________________________________ 

 
Performance Criteria: 
 
Objective 1 
1.1   Students will demonstrate an understanding of Newtonian mechanics and basic equations 
underlying kinematics and kinetics of particles and rigid bodies. 
 
Objective 2 
2.1   Students will demonstrate the ability to isolate rigid bodies and to draw their appropriate free 
body diagrams. 
2.2   Students will demonstrate an ability to identify known and unknown kinematic and kinetic 
variables. 
2.3   Students will demonstrate an ability to identify and effectively account for kinematic 
constraints such as rolling and/or sliding, and their kinetic consequences. 
2.4   Students will demonstrate that they can apply and combine the appropriate principles referred 
to in Objective 1 to the solution of problems. 
 
Objective 3 
3.1   Students will demonstrate an understanding of work-energy principles as applied to moving 
particles and rigid bodies. 
3.2   Students will be able to evaluate the kinetic energy of rigid bodies as well as the potential 
energy associated with gravity and spring forces. 
3.3   Students will demonstrate an ability to apply impulse-momentum relations where appropriate. 



3.4   Students will demonstrate that they can use coefficient of restitution data in the solution of 
impact problems. 
 
Course Objectives: 
(Numbers in parentheses refer to ME and AE Program Outcomes) 

 
Objective 1: To teach students the basic principles underlying the dynamics of particles and rigid 
bodies (1a, 5e). 
 
Objective 2: To train students to identify, formulate and solve engineering problems in rigid body 
dynamics (1a, 5e). 
 
Objective 3: To introduce students to the concepts of work-energy and impulse-momentum for 
rigid bodies and body systems (1a, 5e). 
 
 
Course Topics: 
1. Kinematics and kinetics of particles, energy and momentum methods 
2. Central and oblique impact 
3. System of particles 
4. Kinematics of rigid bodies, Coriolis acceleration 
5. Plane motion of rigid body, forces and accelerations 
6. Energy methods for plane motion of rigid bodies and rigid body systems 
 
 
Prepared by: V. Nesterenko, February 2000 
Revised by: H. Murakami, V. Lubarda, April 2008 via Teaching Work Group meetings 
Reviewed: TWG, June 2010 
Revised by: Lelli van Den Einde, Anne Hoger, June 2011 via TWG Meeting 
Reviewed: TWG, August 2012 


