CHAPTER III.         

Laws for rotational motion:

· Rotational motion can be understood by laws similar to the one given for translational motion

· Newton’s first and second law can be written by using the corresponding quantities:
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First law: An object will keep it’s rotational motion with constant rotational speed, or remain in rest, unless an unbalanced torque is acting relative to the rotational axes.   (law of inertia)

Second law: The rotational acceleration of an object is linearly proportional with the net torque acting relative to the rotational axes, and inversely proportional with the rotational inertia relative to the rotational axes.
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: rotational acceleration; T: net torque

              J: rotational inertia

Stability of objects

Stability( answers the question will it remain in rest, (if it was in rest)?

Conditions for stability: 

1. No net force acting on the object ( the center of mass will remain in rest (if it was in rest)

2. No net torque acting on any axes going through the center of mass(no rotations around any axes going through the center of mass (if there was no rotations)
Stability can be of different types !

                        stable equilibrium

                            (small perturbations have no effect)

                       unstable equilibrium

                            (small perturbations destroys it)

                      indifferent equilibrium

                            (small perturbation will cause small                

                             changes)

· stability of hanging objects( the center of mass should be below the support point

· stability of standing objects( the vertical started from the center of mass, should be inside the supporting surface

Chapter III.  Discussion

· circular motion: -differences of vectors

                                 -centripetal acceleration

                                 -centripetal forces

· projectile motion: -vertical direction(free fall

                        -horizontal direction(constant speed

                        -the vertical and horizontal motions     

                                     independent from each other

· motion of extended objects

                         -combination of a translational and               

                                      rotational motion 

                         -center of mass

                         -rotational speed

                         -rotational acceleration

                         -torque

                         -rotational inertia

· laws for rotational motion 

· stability of objects

Home-work assignments:

73/31; 74/32; 74/39-41; 74/45-46; 75/49; 75/51-52;

75/54; 75/56; 75/58;

77/18; 77/21-23; 77/25-26

Distance traveled ( angles rotated or revolutions


Speed ( rotational speed


Acceleration(rotational acceleration


Force(torque


Mass( rotational inertia
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