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2.8 RELATIVE MOTION (TRANSLATING AXES)

\\

Translating
observer

Courtesy of Blue Angels/U.S. Nawy

X Relative motion is a critical issue for
the pilots of these Navy Biue Angel
aircraft, even when the aircraft are

not rotating.
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2.8 RELATIVE MOTION (TRANSLATING AXES)

Ta=Tpg +rﬂj,r3
Ta=T7Tpg +rﬂer

Ta=T7Tpg +rﬂer

A translating reference system which has no acceleration is known as
an inertial system
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Sample Problem 2/12
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2.9 CONSTRAINED MOTION OF CONNECTED PARTICLES

« Sometimes motions are constrained by interconnecting members
such as Figure 2/18

ry
L=I+T+E}?+m*1+h

« WithL, r2, rl, and b all constants
0=x+2vorvy =2vg

0=%X+2Voray=2ag

« Since the results do not depend on the lengths or pulley radii, we
should be able to analyze the motion without considering them
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2.9 CONSTRAINED MOTION OF CONNECTED PARTICLES
« Example

Eﬁﬂ‘l‘h‘l‘.f'ﬂ.:f

Since [and h are constant during the motion, the two time derivatives yield

20 = —Uy 2ag = a4
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2.9 CONSTRAINED MOTION OF CONNECTED PARTICLES
« Example

2h—sg)+h+tsq4=1
Time differentiation yields

2vg = v, 2ap = a4
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Sample problem 2/14
Sample Problem 2/15
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2/10 Problem Formulation

(a) Type of Motion
(b) Reference Fixity
(c) Coordinates

(d) Approximations

(e) Mathematical methods
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