Problem [10pt] Develop the set of differential equations that describes
the motion of an aircraft model in a wind tunnel, which is free to roll and

yaw about its C.G., but the CG remains fixed.

FYI, the unconstrained lateral-directional set of equations is

(I) (4 - Y)Av YAp+(u0 Y;)Ar — gcosOgA¢p = Y5, AS,

(1) —Lobv+ (G = Lp)Ap — (e + L) A = La o + Ly,

() —NoAv - (’*—’—+N>A+( — N,)Ar = N5, A8q + Nj, A,

I, dt

You may want to figure out “what simplifies” if the aircraft CG is not free to
move anymore Give some idea about the “modes” of the system and compare

them with the unconstrained lateral-directional modes.
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