Gyroscope Investigation

1. You will need a gyroscope, a gyrospinner, a handy red gyroscope stand, and a love for rotational mechanics.

2. Get the gyroscope spinning.  Play with it but don't drop it on the floor or it will break.  

3. Get the gyroscope spinning and carefully note the direction of spin.  You can do this by representing the motion as an arrow in the right hand thumb direction along the axis, or by saying counterclockwise, or with arrows.  With the axis of the gyroscope horizontal, put one end on the handy red gyroscope stand.  Note carefully which way the gyroscope precesses.  Put the gyroscope on the stand this time on the other end.  Carefully note the direction of precession.

4. •Draw careful diagrams that 1) show the direction of the torque on the gyroscope (Due to gravity) (the axis about which this torque acts is the red stand  = r X F), 2) show the direction of the angular momentum vector, 3) show that the direction of precession has the tip of the L vector going in the direction of the torque.  If the tip of the L vector is the same side as the stand, the tail (The other side of the gyroscope) will go counter to the direction of the torque vector.

5. Answer these questions:•

A.  •What approximately is the moment of inertia of the gyroscope rotor.  •Make your own assumptions, but tell me what they are.

B.  •Estimate the angular velocity of the spinning gyroscope, (To do this, use the fact that the gyrospinner (10,000 RPM) and the edge of the gyroscope have the same tangential velocity when they are in contact.  So (1r1 = (2r2 You will have to measure the radius of both the gyrospinner and the gyroscope) and •calculate its angular momentum.  •Calculate the angular momentum of the earth. (Sphere).  •How do they compare?

C.  •Can you use the Vector cross product to predict the direction of gyroscopic precession?.  Cite your work.

Here’s what you turn in:

1. The diagram as explained in part 4.

2. The answers for part 5.  Make sure you have an answer to each bulleted (•) part.

