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Longitudinal Equation of motion
• The six aircraft equations of motion (EOM) can be decoupled into two
sets of three equations. These are the three longitudinal EOM and the
three lateral directional EOM.

• This is convenient in that it requires only three equations to be solved
simultaneously for many flight conditions.

• For example, an aircraft in wings-level flight with no sideslip and a
pitching motion can be analyzed using only the longitudinal EOM
because the aircraft does not have any lateral-directional motion.
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Equilibrium and disturbed aircraft stability axes



• The three longitudinal EOM consist of the x force, z force, and y
moment equations, namely,
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Component of gravity resolved into aircraft axis
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          u,w, , ,The forces in the X direction are a function of w  
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0   1    multiply and divide the st three terms byU
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    Z      u,w,w, ,The forces in the direction are a function of  

   1    multiply and divide the st three terms byU
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similarly for moment about yaxis
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• The aircraft is flying in straight and level flight at 40,000 ft
with a velocity of 600 ft/sec (355 knots), and the
compressibility effects will be neglected. For this aircraft the
values are as follows
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