88  Rigid Bodies: Equivalent Systems of Forces an axis through O; we define the moment Moy, of F about OL as the
projection OC of the moment Mo onto the axis OL. Denoting by A
the unit vector along OL and recalling from Secs. 3.9 and 3.6,
respectively, the expressions (3.36) and (3.11) obtained for the pro-
jection of a vector on a given axis and for the moment M, of a force
F, we write

MOL:A'MO:A'<I'XF> (3.42)

which shows that the moment M, of F about the axis OL is the
scalar obtained by forming the mixed triple product of A, r, and F.
Expressing M, in the form of a determinant, we write

AA, A
MOL = | X Yy 4 (3.43)
F, F, F.

where Ax, Ay, Az = direction cosines of axis OL
x, y, = = coordinates of point of application of F
F,, F,, F. = components of force F

,.-":L The physical significance of the moment My, of a force F

about a fixed axis OL becomes more apparent if we resolve F into

II,."'II two rectangular components F, and F,, with F; parallel to OL and

f ¥ F, lying in a plane P perpendicular to OL (Fig. 3.28). Resolving r

similarly into two components r; and ry and substituting for F and r
into (3.42), we write

f e
- T ot Mo, = A+ [(r) + 1) X (F; + Fy)]
o ZA'<I'1XF1)+)t'<r1XF2)+)t'<r2XF1)+)t'<I‘2XF2)

Noting that all of the mixed triple products except the last one are
equal to zero, since they involve vectors which are coplanar when
drawn from a common origin (Sec. 3.10), we have

Mop = A - (ry X Fy) (3.44)

The vector product ry X Fy is perpendicular to the plane P and
represents the moment of the component F, of F about the point
© where OL intersects P. Therefore, the scalar Moy, which will
be positive if ry X Fy and OL have the same sense and negative
otherwise, measures the tendency of F, to make the rigid body
rotate about the fixed axis OL. Since the other component F; of F
does not tend to make the body rotate about OL, we conclude that
the moment Moy, of F about OL measures the tendency of the force
F to impart to the rigid body a motion of rotation about the fixed
axis OL.

It follows from the definition of the moment of a force about
an axis that the moment of F about a coordinate axis is equal to
the component of My, along that axis. Substituting successively each



