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i+ The apparent velocity at any time ¢ is
‘ dr/dt = 2ti — 6j + 12¢2%k
At time ¢t =1 thisis 2i — 6j + 12k.

The true velocity at any time ¢t is
dr/dt + e Xr = (2ti—6j+12¢%k) + [2ti — #2j + (2¢ + 4)k] X [(¢2+ 1)i — 6tj + 4t3K]
At time t =1 thisis

i § Kk
2 — 6+ 12k + |2 —1 6| = 34i — 2j + 2k
2 —6 4

The apparent acceleration at any time ¢ is

@ _ dfdr) _ d . %k) = 2i
= dt<dt>‘ = Z@i—6j+120%k) = 2i + 24tk

At time t =1 thisis 2i + 24k.

The true acceleration at any time ¢ is

d2r dr do
-‘EE'*‘ZMXEE-I- a—tXr-i-mX(er)

At time t =1 this equals _
2i + 24k + (4i— 2j+ 12k) X (2i — 6j + 12Kk)
+ (2i— 2j + 2k) X (2i — 6j + 4Kk)
+ (2i—j+ 6k) X {(2i —j+ 6k) X (2i — 6j + 4k)}

= 2i + 24k + (48i —24j —20k) + (4i —4j—8k) + (—14i+ 212j + 40k)

= 40i + 184j + 36k

From Problem () we have, 9§ + 12K) X (21— 6+ 12k)

— (41—
Coriolis acceleration %20 X dr/dt (

48i — 24j — 20k

Il

; . ion @ X (@XT1) =
Centripetal acceleratio 4+ 212+ 40k

= 4,/205
w B _ 3 _242+(—20)2 = 4
itude of Coriolis acceleration = Ve + ) 7 = 2V/11,685
Magnitace _ IO T @R + (40P = BVE

Magnitude of centripetal acceleration
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Choose the wxyz coordinate system of Fig. 4
Suppose that the origin O is the equilibrium position
of the bob B, A is the point of suspension and the
length of string AB is I. If the tension in the string

is T, then we have
T = (T-i)i + (T+§j + (T-kk
= Tcosai+ TcosBj+ Tcosyk

_ —T<%>' — T(%)i + T<l';z>k ()

Since the net force acting on B is T + mg, the equa-
tion of motion of B is given by [see Problem 6.14]

2
m%;: = T+mg—2m(m><v)-—mu><(m><r) (2) Fig /]

If we neglect the last term in (2), put g = —pk and use (1)

fopre I ’ then (2) can be written in component
mz = —T(x/l) + 2mwy cos A
my = =T (y/l) — 2mw(x cos A + % sin A) "
mz = T(l—2z)/l — myg + 2mwy sin A o
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