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3D Moving Reference Frame Kinematics - Changing observers

Regardless of where you place your observer/ moving reference frame you should arrive at the same
final expression for velocity and acceleration.

Problem: A person attached to a moving body is observing the motion of point A
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3D Moving Reference Frame Kinematics - Changing observers

Regardless of where you place your observer/ moving reference frame you should arrive at the same
final expression for velocity and acceleration.

Problem: A person attached to a moving body is observing the motion of point A

|

=l

457 +(vA/O),.e] TOXT 416

a, =ao+("A/0),.e/+O‘X"A/0+2wx("/1/0)re/ +a)><(w><rA/0)

Observer on vertical shaft:

@ =Q.J s Vo L@osei AR W [~ ,J\'B

vertical shaft

dt bearing ~ Y

l\
J
=—L6% o

0N
-\A/A' X LoT - Q3 xL(_L,osefﬂme?\) ‘ﬁ’i‘

: A A A
. 1,6:) ~Q/cosO K 3 = —sNO T sy
A A

VA :-LéSlV\@f-‘LQCOS@j il _C\..LC—OSG) K \/

s nan

- : A : N
)rVA = “ﬂLQo&eg + OLRosOT —Q LiNOT ] oHrer coAl




B, 0-L67T-0 + 203 (L& A0S rLcose «tsmod]
==L éz(wsef 53 +» AT % [LO(sinel 1 @sel) )
+ Q3 {03 ’\(Lcozei Usimo
='Lézosef - LehinoT ﬂ;_ﬂésme’\% + _(L‘g « (- U0<cosoR.)

= | &'cos ol - L.@lxw\@ 3 -‘(zm,én wokK - Q°L (,0%903'—

— - . 2N - A . ) N
Q. - LB os0 -QZLcamO )T - LO%,n 03 ~ ZLABxiweK

— . - | . . »
a, = (—_(1_2 Les® -6Lcosd )T - O s O] = 2. 60O K



Example 3.B.11
Given: Rotation rates wi, we and w3 are all constant. The XY Z axes are fixed, and the zyz axes
are attached to the disk. At the instant shown, A is directly above the center B of the disk and

the zyz and XY Z axes are aligned.
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Find: Determine: W
(a) The velocity of point A; and ) 2 e
(b) The acceleration of point A. || < ‘ﬁ‘ ,_ \
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Example 3.B.11
Given: Rotation rates wi, wo and wsg are all constant. The XY Z axes are fixed, and the zyz axes

are attached to the disK. At the instant shown, A is directly above the center B of the disk and

the zyz and XY Z axes are aligned.
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Find: Determine:
(a) The velocity of point A; and

(b) The acgega:tlggzgf point A. P
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