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To the fixed observer the unit vectors i,j,k actually change with time. Hence such an
observer would compute the time derivative as

dA dA,, dA, dAg dj dk
@ - @it it dk+A1dt+A2d+A3dt (1)
dA dA di dj dk
(2)

i.e., Et— F = W Al dt + A2d + Asdt

Since i is a unit vector, di/dt is perpendicular to i and must therefore lie in the plane
of j and k. Then

di/dt = ayj + ask @)
Similarly, di/dt = agk + aji )
dk/dt = a5i + asj (5)

. . . . . . . di ., . di _ di
From i-j =0, differentiation yields i d +dt j=0. But i qr = from (4) and at =

from (8). Thus a4 = —ay.

Similarly from i*k =0, i- dk+ di *k =0 and a5 = —ay; from j*k=0, j° dk+ 4 k=0
o dt ' dt dt ' dt
and ag = —a3. Then
di/dt = alj + azk, di/dt == a3k - ali, dk/dt = ‘_(Xzi - a3j
It follows that
dj dk . .
Al dt + Azdt + A3 dt (—a1do—agdy)i + (A — azdy)j + (@l + asdo)k (6)
which can be written as
i j k
az  Tay ay
A, A, A,

Then if we choose a3 = w;, —ap = wy, a3 = wg this determinant becomes

i i k
w1 Wo w3 = o XA
A; Ay Ag

where o = wyi+ woj + wgk,

From (2) and (6) we find, as required,

da
dt |p

dA

_d?M + o XA

The vector quantity o is the angular velocity of the moving system relative to the fixed system.




