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Brief word about gyroscopes.


July 31, 2006

F =  d/dt (mv) = dp/dt

and   ( = dL/dt

For a small time (t  we have a change in L given by   (L = ( (t.

Here is a top view of a spinning bicycle wheel (or other gyroscope)
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There is a large angular momentum vector L  = I ( due to the spin of the rotating wheel.

There is a torque with respect to point p. This is from the weight Mg, and points up the page. This is what changes the angular momentum vector, and causes the wheel to rotate (precess) CCW when the wheel is spinning. 

The gyro precession rate is ( radians per sec in the plane of the page. When the gyro axis has rotated through an angle (( = ((t, we note that (( = (L/L from the skinny triangle. Using 

(L = ((t, we find that since (( = ((t, and (( = (L/L = ((t/L, we must have ( = (/L.

Since ( = Mgr, and L = I(, we conclude that



(  = precession rate = Mgr/(I(),







(1)

where M is the gyro mass, r is the distance from the support to the gyro cm, I is the gyro rotational inertia (moment of inertia) and ( is the rate at which the gyro spins about its axis of symmetry.

We will measure ( and ( with a stopwatch, and do a pendulum experiment to find I/M. Then we can measure r and see how accurately Eq. (1) describes the precession.

When the wheel is not spinning (( = 0) , this same torque causes the wheel to fall over, pivoting about point p. And all we have is (L due to the wheel rotating about p, as it falls over.

