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Fia. 7-3. Time derivative of a rotating vector.
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dx” dy” . dz*

E40 —— = WXX" —— = WXy — = @xz*
dt dt dt
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r() =x(OX +y(®)y +z(t)zZ () =x" (O @) +y @)y () + 27 ()z2" (1)
9 dx(t) . dy(t) = dz(t) v*(t) = vx ()X (¢) +vy(t);\7*(t) + v, (t)2"(t)
v(t) = X+ y+ Z
dt dt dt dx(t)x() Y()A() ()Z(t)
Lo d2x@)  dPy(@) . d*z(D) ar(t) = ax (O (t) + a; ()Y () + az(£)Z2"(6)
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=~ * OF () + z*(t)
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a(t) = dzgf) _ dit (5 (6) + BxF) = {d”dt(t)} ; {— }

B

dv*(t) d {dx*(t) ~ dy*(t) . dz*(t) - )}

dt  dt| dt O dt y () + ac 2\

(d?x*(t) . d?y*(t) . d*z*(t) ,,
- _ dt2 X (t) + dtz y (t) + dtz z (t)

dx*(t) dx*(t) N dy*(t) dy*(t) N dz*(t) dz*(t)]
| dt dt dt dt dt dt |
=a*(t) + [v; () (@xX") + vy (t) (Wxy") + vz*(t)(axz“*)]
=a*(t) + wxv*

and

Thus

dw
a(t) ={a*(t) + wxv*}+ {E X7 + woX[v(t) + axf]}

—

- — =% — — ., w -
=a*(t) + 20xXv* + wX(wXr) +E XT
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dt
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dt

B

= WXy E = wXZ*

B - 181%ER 0 RERRIE

B4 - RER 0" (EBIE R

r(t) = x(t)X + y(t)y + z(t)2

() = x"(OX(t) +y )y (t) + z* ()27 (t)

dx(t) dy() dz(t)

UT(t) = vy (OX(0) + vy (DI () + v ()27 (1)

B(t) = £+—"9 4+ 2 Cd 0
dt dt dt xd(t)x() Y()A() ()Z()
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KA v(t), v*(t), d(t), a*(t) ZREIEE

KH v(t), v*(t), a(t), a*(t) ZFEﬁE’]Eﬁf?\

v(t) = v*(t) + wxr

v*(t) = v(t) — wXr

—

dw
a(t) = a*(t) + 20xXv* + oX(WXT) +— X7

dt

dw

-

a*(t) = a(t) — 20xv* — wx(wx7r) 7 XT

F(t) = md(t)

5 dw

F(t) —2mwxv* —moX(wWXr) —m— X7

dt
B A0 7]

HE 1+ Coriolis + Centrifugal + 5 —1&{R7]

force force Q
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dt dt dt
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dt dt dt?
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How “large” is it?
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Exercise
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2l By £C 71 Coriolis force E2EE /0 7] Centrifugal force B9
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