Physics 321
Homework 25

The following relate velocities and accelerations in inertigl 48d noninertial (S) frames:
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You do not need to memorize these equations, but you should be able to use them, explain the
meaning of each term, and give examples of problems in which they play a role.

You should also be able to rotate from S j@sd back. The following is a summary of how
rotations work for a turntable with angular velodtyn thez direcetion:
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Again, you don’t need to memorize these, but be sure you understand how to use them.
Problem 1.

A turntable spins with angular velocity Omega in tlzalifection. A bee flies past at position
given by @*t"2/2, y0, 0) for t > 0. Find the position, velocity, and acceleration of the bee as a
function of time, as measured by an observer on the turntable.

(A) Do the problem using a rotation matrix and derivatives.
(B) Do the problem using the Eq. 9.34 or generalizations of it.
(C) Graph the bee's trajectory and velocity.

Hint: You may wish to refer to the Maple Exercises online. -- Be sure you understand wha
you're doing, however!



Let
a=5.00 m/s"2
y0=1.0cm

Let Ovec be the angular velocity vector.

Problem 2.

A turntable has angular veloci®mega (in thez direction) and angular accelratigipha > 0
(also in thez direction). A tube extends from the center of the turntable to its edge. A spring
connects a rod on the turntable's axis to a mass inside the the tube. The masslstides wit
friction in the tube. The spring constankjghe mass is, and the equilibrium length of the
spring isLO. Letx be the distance of the mass from the center rod.

Find the position of the mass as a function of time and the force of the tube on the mdss (call t
N) as a function of time.

Let

m=15.09g
Omega = 30 rad/s
Alpha =5 rad/s"2
LO=40.0cm
k=16 N/m"2

Let Ovec be the angular velocity vector aAdec be the angular acceleration vector.

Do the problem using Eq. 9.34, generalizing it to include the transverse force caused by the
angular acceleration.



