Chapter 17

Review
Plane Motion of Rigid Bodies
Principle of Work and Energy for the plane motion of RBs:

T1  +  U1(2  = T2

where   
T = ½ (mivi2     or 
  T = ½ M v2 + ½ I (2

and where 
U 1(2   is the work done on the RB by external forces only.  

Note 1:  For a RB rotating about a point not the mass center:    T = ½ Io(2
Note 2:  The work done by a couple acting on a RB is U 1(2  =  ((1(2   M d(
Note 3:  If we have a system of RBs, T = (Ti   and   U 1(2  is the work done by all external forces and only the internal forces acting between the RBs in the system.

Principle of Impulse and Momentum for the plane motion of RBs:

L1  +   ( (t1t2  Fext dt    =  L2

H G1  +   ( (t1t2  MGext dt    =  HG2
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Impulsive Motion for the plane motion of RBs:

Use conservation of momentum and:

vBn' - vAn'   =   e (vAn - vBn)
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where n is the direction along the line of impact 

and where A & B are the points of contact of the RBs.
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Note:  To get vG, use   vG = vA + vG/A    
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Direct Impact – velocities are along the line of impact

Indirect Impact – not

Central Impact – mass centers are along the line of impact
Eccentric Impact – not

(Note:  A Particle cannot have an eccentric impact.)

t is the tangential direction, i.e. tangent to the surfaces of impact 

n is the normal direction, i.e. perpendicular to t, also called the line of impact (loi)
vBn' - vAn'   =   e (vAn - vBn) 
where e is the coefficient of restitution
Note:  To get vG, use   vG = vA + vG/A    
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Direct, central impact




Indirect, central impact
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