- (7(> Let A =« in Problem P’fg Then

da
dt |p

de
dt |y

do

X - e
+ o X o at |,y

Since dw/dt is the angular acceleration, the required statement is proved.

Replacing A by the position vector r of the particle, we have

dr dr

a—t—F - + o Xr (1)

dt \m

If r is expressed in terms of the unit vectors i,j,k of the moving coordinate system, then the
velocity of the particle relative to this system is, on dropping the subscript M,

dr _  d=x, dy . dz
a @l Tyt dtk @
and the velocity of the particle relative to the fixed system is from (1)
dr dr
— X
& | T + o Xr ®

The velocity (3) is sometimes called the true velocity, while (2) is the apparent velocity.

e D, = D, + oX
s dA _ T

By definition DA = gt = derivative in fixed system

F
dA e e .
DyA = at = derivative in moving system
M
Then from Problem P//g
DFA = DMA + o XA = (DM + o X)A

which shows the equivalence of the operators Dp = Dy + o X.

The acceleration of the particle as seen by +he observer in the fixed XYZ system is
Dgr = Dp(Dgr). Using the operator equivalence ' we have

Dp(Dpry = Dp(Dyr + o Xr)
= Dy+ oX ) Dyr + oXr)
= Dy(Dyr + o Xr) + 0 X (Dyr + o Xr)
= Dir + Dy(eX1) + e XDyr + o X (0 X 1)
or since Dy(oXr) = (Dyo)Xr + o X (Dyr),
Dir = Dir + (Dye) Xr + 20X (Dyr) + o X (0 X 1) (1)
If r is the position vector expressed in terms of i,j,k of the moving coordinate system, then
the acceleration of the particle relative to this system is, on dropping the subseript M,
d’r _ d2x d2y d2z

ae = aeltapl T oggk @)
The acceleration of the particle relative to the fixed system is given from () as
d2r _ dr dr
WF = dt2+'ﬁxr+2mx<dt>+w>((mxr) (&)]

The acceleration (3) is sometimes called the true acceleration, while (2) is the apparent acceleration.
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