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ENGS 2020 Dynamics:  This course introduces students to the motion of 
particles and rigid bodies 
subjected to unbalanced force systems; the kinematics of plane 
motion, 
relative motion, and Coriolis acceleration; the concepts of force, 
mass and 
acceleration; and work, energy, impulse and momentum.   
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GENERAL COURSE GOALS: 
 Introduce students to the engineering applications of the dynamics  
 branch of Mechanics. 
 
_____________________________________________________________________
________ 
 
COURSE OBJECTIVES: 
 Upon completion of the course, the student should be able to: 
 
Using Rectilinear or Curvilinear Coordinates: 
 
 1. Given a system having unbalanced forces, recall and apply 
equations   
  of  kinematics  and  dynamics to solve for unknown  forces and  
  motions.  Apply the equations of friction as required. 
 
 2. Given a system experiencing variable acceleration, solve for 
unknown  
  elements of motion through the correct application of motion  
  diagrams. 
 
 3. Recognize under what conditions Coriolis acceleration exists in  
  systems in motion. 
 
 4. Given a table of formulas for calculating mass moment of 
inertia,  
  determine the moment of inertia of any composite geometrical  
  body having known dimensions. 
 
 5. Given a body experiencing plane motion, determine unknown 
forces and  
  motions by any of the following three methods: 
  a. Plane motion treated as a combination of translation and  
   rotation; 
 b. Plane motion treated as rotation about the  instantaneous  
   center; 
 c. Inertial force at the center of  percussion 
 
 6. Apply valid checking procedures to all problem solutions to 
verify  
  the correctness of answers. 
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SUGGESTED GRADING PROCEDURES: 
 Homework 20% 
 Tests (3 min) 50% 
 Final  30% 
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               LAKELAND COMMUNITY COLLEGE - COURSE OUTLINE FORM 
_____________________________________________________________________
_________ 
 
ORIGINATION DATE:       08/02/99        APPROVAL DATE:            /  
/   
LAST MODIFICATION DATE: 11/16/00        EFFECTIVE TERM/YEAR: FALL 
2000 
_____________________________________________________________________
_________ 
_____________________________________________________________________
_________ 
                                                            PRINTED: 
09/16/05 
COURSE NUMBER: ENGS2020 
COURSE TITLE:  Dynamics                                                         
 
                 LECTURE   LAB       CLINICAL  TOTAL          OBR MIN   
OBR MAX 
CREDITS:           3.00      0.00      0.00      3.00           3.00      
3.00 
CONTACT HOURS:     3.00      0.00      0.00      3.00 
 
PREREQUISITES: 
     ENGS2010 
_____________________________________________________________________
_________ 
 
PROGRAMS & CERTIFICATES FOR WHICH THIS COURSE IS REQUIRED: 
   NONE 
 
PROGRAMS & CERTIFICATES FOR WHICH THIS COURSE IS AN ELECTIVE: 
   NONE 
 
COURSE ACCEPTED AS TRANSFER CREDIT BY: 
_____________________________________________________________________
_________ 
 
RECOMMENDED CLASS SIZE:  16        RATIONALE: DEPARTMENT STANDARD      
 
FREQUENCY OF OFFERING: 2 X YEAR        
TERMS NORMALLY OFFERED:  FALL  SPRING   
 
LAB FEE:         NONE 
_____________________________________________________________________
_________ 
_____________________________________________________________________
________ 
RATIONALE FOR COURSE: 
 Students interested in transferring to a B.S. program in Engineering 
should  
 take this sophomore level course prior to transferring. 
_____________________________________________________________________
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COURSE DESCRIPTION: 
This course introduces students to the motion of particles and rigid 
bodies 
subjected to unbalanced force systems; the kinematics of plane 
motion, 
relative motion, and Coriolis acceleration; the concepts of force, 
mass and 
acceleration; and work, energy, impulse and momentum.   
_____________________________________________________________________
________ 
 
GENERAL COURSE GOALS: 
 Introduce students to the engineering applications of the dynamics  
 branch of Mechanics. 
 
_____________________________________________________________________
________ 
 
COURSE OBJECTIVES: 
 Upon completion of the course, the student should be able to: 
 
Using Rectilinear or Curvilinear Coordinates: 
 
 1. Given a system having unbalanced forces, recall and apply 
equations   
  of  kinematics  and  dynamics to solve for unknown  forces and  
  motions.  Apply the equations of friction as required. 
 
 2. Given a system experiencing variable acceleration, solve for 
unknown  
  elements of motion through the correct application of motion  
  diagrams. 
 
 3. Recognize under what conditions Coriolis acceleration exists in  
  systems in motion. 
 
 4. Given a table of formulas for calculating mass moment of 
inertia,  
  determine the moment of inertia of any composite geometrical  
  body having known dimensions. 
 
 5. Given a body experiencing plane motion, determine unknown 
forces and  
  motions by any of the following three methods: 
  a. Plane motion treated as a combination of translation and  
   rotation; 
 b. Plane motion treated as rotation about the  instantaneous  
   center; 
 c. Inertial force at the center of  percussion 
 
 6. Apply valid checking procedures to all problem solutions to 
verify  
  the correctness of answers. 
 
_____________________________________________________________________
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COURSE OUTLINE: 
 I.  Introduction to Dynamics 
  A. Derivatives of Vector Functions 
 B. Position, Velocity, and Acceleration of a Point 
  C. Newtonian Mechanics 
 
 II.   Dynamics of a Particle:  Rectangular Coordinate System 
  A. Kinematics--Rectangular Coordinates 
  B. Equations of Motion 
  C. Force-Mass-Acceleration Method; Mass-Acceleration 
Diagrams 
  D. Dynamics of Rectilinear Motion 
  E. Superposition of Rectilinear Motions 
  F. Motion Diagrams by the Area Method 
 
 III.   Particle Motion:  Curvilinear Coordinates 
  A. Kinematics:  Path (Normal-Tangential) Coordinates 
  B. Kinematics:  Polar and Cylindrical Coordinates 
  C. Force-Mass-Acceleration Method:  Curvilinear Coordinates 
 
 IV.   Work-Energy and Impulse-Momentum Principles for a 
Particle 
  A. Work of a Force 
  B. Principle of Work and Kinetic Energy 
  C. Conservative Forces and the Conservation of Mechanical 
Energy 
  D. Power and Efficiency 
  E. Principle of Impulse and Momentum 
  F. Principle of Angular Impulse and Momentum 
 
 V.  Dynamics of Particle Systems 
  A. Kinematics of Relative Motion 
  B. Kinematics of Constrained Motion 
  C. Equations of Motion of the Mass Center 
  D. Work-Energy Principles 
  E. Principle of Impulse and Momentum 
  F. Principle of Angular Impulse and Momentum 
  G. Plastic and Elastic Impact 
  H. Impulsive Motion 
 
 VI.   Planar Kinematics of Rigid Bodies 
  A. Rotation About a Fixed Axis 
  B. Kinematics of Plane Motion 
  C. Method of Relative Velocity 
  D. Instant Center for Velocities 
  E. Method of Relative Acceleration 
  F. Absolute and Relative Derivatives of Vectors 
 G. Motion Relative to a Rotation Reference Frame 
 
 VII.   Planar Kinetics of Rigid Bodies:  Force-Mass-Acceleration 
Method 
  A. Mass Moment of Inertia; Composite Bodies 
  B. Angular Momentum of a Rigid Body; Plane Motion 
  C. Equations of Plane Motion 
  D. The FBD-MAD Technique 



 

 

  E. Differential Equations of Motion 
 
 VIII.  Planar Kinetics of Rigid Bodies:  Work-Energy and Impulse-
Momentum  
  Methods 
  A.   Work-Energy Method 
  1. Work and Power of a Couple 
   2. Kinetic Energy of a Rigid Body in Plane Motion 
   3. Work-Energy Principle and Conservation of 
Mechanical 
    Energy 
 
  B.   Impulse-Momentum Method 
   1. Momentum of a Rigid Body in Plane Motion 
   2. Impulse-Momentum Principles 
   3. Rigid-Body Impact 
 
_____________________________________________________________________
________ 
 
INSTRUCTIONAL PROCEDURES THAT MAY BE UTILIZED: 
 Lecture 
_____________________________________________________________________
________ 
 
SUGGESTED GRADING PROCEDURES: 
 Homework 20% 
 Tests (3 min) 50% 
 Final  30% 
 
_____________________________________________________________________
________ 
 
SUGGESTED COURSE EVALUATION PROCEDURE: 
 Use of student evaluations and Biennial Review by the Engineering 
Technology  
 Division Dean. 
 
_____________________________________________________________________
________ 
 
[ End of Course Outline for 'ENGS2020' ] 
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