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EMA 542
Home Work to be Handed In '

The cars of an amusement-park ride are attached to arms of length R which are hinged to a
central rotating collar that drives the assembly about the vertical axis with a constant angular

rate @. The cars rise and fall with the track according to the relation z = g(l —co0s26).

Determine for each car as it passes the position 6 = 7 rads:

a)  The expressions for the r-, 8-, and ¢-components of velocity V.
b)  The 6-component of the acceleration a.

Your answers should be in terms of &, R, and ®.

NOTICE: This MATERIAL MAY
BE PROTECTED BY
Copyright Law (Title 17 US Code)
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EMA 542
Home Work to be Handed In

1A) The cone rolls without slipping such that at the instant shown, @, = 4.0 rad/sec. and o, =3.0
rad/sec2. Determine the total angular velocity and angular acceleration of the cone with respect to the

fixed xyz coordinate system. Note that it is easiest to use velocity constraints to fulfill the no slip

condition.
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EMA 542
Home Work to be Handed In

The motion of a particle P along a fixed path is defined relative to the fixed xyz coordinate
system by the parametric equations

R=15m
¢=2trad
z="m

where ¢ is in seconds. At ¢ =0.25 seconds, determine:

a)  The binormal unit vector €, in xyz coordinates.
b) The speed v and acceleration v along the path.
c) The curvature K.

d) Therate 8 at which the normal and tangent vectors rotate within the osculating plane.
e)  Why is the binormal unit vector parallel to the vector v, xa,?
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Homework #1
EMA 542, Fall 2007

Problem #1
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3.15 The fiywheel of the gyroscope rotates about its own axis at Wy = 6,000 rev/min. At
the instant‘ when 6 = 120°, Ehe inner gimbal support is rotating relative to the outer
gimbal at 6 = 6 rad/s and § = —90 rad/s?. The corresponding rotation of the outer
gimbal about the horizontal axis is w; = 10 rad/s, &, =100 rad/s2. Determine the
angular velocity and angular acceleration of the flywheel at this instant.

Please give your solution in terms of components in the reference frame illustrated above
that is attached to the inner gimbal. The y axis is oriented along the axis of the pin joint

connecting the inner gimbal to the outer gimbal and the z axis is aligned with the axis of
rotation of the flywheel.



Givea:w,=6000(Z0) mdss o =0
whea 8=120°:6=¢red’s, 6=
- %0 rwf/sj w,=10 rad 4 & =100 rad 5%
| , Find @ ¢ 4 at thes jastaal.
” %7 Solution: Fix =y jo the Flyw‘m')
ad fix x'y'2' to e ouber grmbel, Select 1nsfonfaneous
ortentutipas suck Hat d'=q ¢ T'J“-O.TM-.
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