Angular Kinetics

1) A 50-kg diver in a full layout position, with a total body radius of gyration with respect to her transverse (medial-lateral) axis of rotation equals 0.45 m, leaves a springboard with an angular velocity of 6 rad/s.  What is the diver’s angular velocity when she assumes a tuck position, reducing her radius of gyration to 0.25 m?

2) A gymnast performs a cartwheel. Her mass is 45kg, she rotates at an angular velocity of 3 rad/s, and has a radius of gyration of 0.45m. 

a. What is her angular momentum?

b. During the off-season, the gymnast grows 6 inches and puts on 4.5 kg in body mass. Her radius of gyration is now 0.47m and her body mass is 49.5kg. How much faster/slower would she have to rotate in order to maintain the same momentum as you calculated in part a?

3) Your hip flexors insert on the femur 10cm from the hip axis of rotation, at an angle of 11 degrees. Your leg has a mass of 20kg and its center of mass is located 1.2m distal from the hip axis of rotation. What force must the hip flexors exert to achieve an angular acceleration of 3 rad/s2?

4) Calculate the moment of inertia given the following values:

a. Mass = 45 kg; k = 0.3m

b. Mass = 60.2 kg; k = 1.4m

c. Mass = 3.8 kg; k = 4.6m

5) A long stick has a mass of 0.5 kg and a radius of gyration of 4.1 m. A barbell has a mass of 9 kg, and a radius of gyration of 0.3 m. Which is harder to swing in a circle, the long stick or the barbell?

6) A diver is completing a double back somersault.  The first somersault is done in the layout position at 300(/sec, and the second is done in the tuck position.  In changing positions the diver changes his radius of gyration about his transverse axis from 85 cm in layout to 30 cm in tuck.  What is his angular velocity in the tuck position? 

