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where T  is the total kinetic energy, V  is the total potential energy, and  Qi are the non-
conservative generalised forces. 

4.10 Euler’s dynamic equations (governing the angular motion of a rigid body)
Body-fixed reference frame:

1 – (B – C) ω2 ω3  =  Q1A ω̇ 
B ω̇ 
C ω̇ 

2 – (C – A) ω3 ω1  =  Q2
3 – (A – B) ω1 ω2  =  Q3 

where A, B and C are the principal moments of inertia about P which is either at a fixed 
point or at the centre of mass.  The angular velocity of the body is ω  = [ω1, ω2, ω3] and 
the moment about P of external forces is Q = [Q1, Q2, Q3] using axes aligned with the 
principal axes of inertia of the body at P. 

4.9 Lagrange’s equations
For a holonomic system with generalised coordinates qi 
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