Lab Report


Sketch a picture of each spool.  Include labels for the radii (r1, r2, R1, and R2), and masses (m1, m2, M1, and M2).  Determine the radii and mass of each part of the spool and list all values below the pictures.


Sketch a free-body diagram for each spool.  Be sure the include FN, Fg, FT, and Ff.  Break the FT into its component vectors.  How does the length of the Fg arrow compare to the FN arrow?  How do the lengths of the Fg and FN arrows change as the string is pulled more and more vertically?  As the string is pulled more vertically, what happens to the force of friction?


Where is the pivot point of the spool?  What forces are applying a torque on the spool and in which direction are these forces applying the torque (counterclockwise or clockwise)?  As the string is pulled more vertically, what happens to the torque applied by each force?  Try it.  Should the torque applied by friction change as the string is pulled more vertically?  

Should the coefficient of static friction be the same for each spool?  Write a net torque equation for each spool for the angle at which the static friction is at its maximum, but the spool is not moving.  Use measured values for the radii, angle, mass, and tension.  Determine the coefficient of static friction.  Is the coefficient of friction the same for each spool?


Should the coefficient of kinetic friction be the same for each spool?  Should the coefficient of kinetic friction be the same as the coefficient of static friction or how should the compare to each other?  If the spool is rolling, is the friction static or kinetic?  If the spool is sliding, is the friction static or kinetic?  Write a net torque equation for each spool for the angle at which the spool is sliding across the table at a constant velocity.  Use measured values for the radii, angle, mass, and tension.  Determine the coefficient of kinetic friction.  Is the coefficient of kinetic friction the same for each spool?  How does the coefficient of kinetic friction compare to the coefficient of static friction?


How might the moment of inertia affect the angular acceleration?  Calculate the moment of inertia of each spool.  Write a net torque equation for each spool for the angle at which the spool is sliding across the table at a constant acceleration.  Use measured values for the radii, angle, mass, tension, and linear acceleration.  Did the spool with the larger moment of inertia have the smaller angular acceleration?  


Visit with other classmates.  As the radius of the inner cylinder increases, how does that affect the behavior of the spool?  As the mass of the inner cylinder increases, how does that affect the behavior of the spool?  As the radius of the outside cylinders increase, how does that affect the behavior of the spool?  As the masses of the out cylinders increase, how does that affect the behavior of the spool?  As the coefficient of friction increases, how does that affect the behavior of the spool?

