Angular Kinematics

1. An injured individual has their range of motion assessed during the rehabilitation process.  At full extension the angle between the thigh and lower leg is –11(.  At full flexion the angle between the thigh and lower leg is 142(.  What was the angular displacement of the knee from full extension to full flexion?  Express your answer in degrees and radians.




2. Figure skater Michelle Kwan performs a triple twisting jump.  She rotates around her longitudinal axis three times while in the air.  The time it takes to complete the jump from landing to takeoff is 0.8 sec.  What was her average angular speed in twisting for this jump?  Express your answer in degrees and radians.

3. A discus thrower begins a throwing motion by spinning at an angular velocity of 5 rad/s.  Just before release the discus thrower’s angular velocity is 25 rad/s. The time from the beginning of the throw to just prior to release is 0.75 sec, and the length from center of body and hand (i.e. radius of rotation) is 0.85 m. 

a. What is the average angular acceleration?  Express you answer in degrees and radians.

b. What is the linear tangential velocity just before the release?
c. What is the radial acceleration just before the release?
4. A hammer thrower spins with an angular velocity of 1700(/s.  The distance from the individual’s axis of rotation to the hammerhead is 1.2 meters.  

a. What is the linear tangential velocity of the hammerhead? 

b. What is the radial acceleration of the hammerhead?

5. A softball pitcher throws a pitch. Her arm starts out pointing 45 degrees west of north with an initial velocity of 0. In 0.25 seconds, her arm is now pointing due east.

a. What was her angular displacement in degrees?

b. What was her angular displacement in radians?

c. What was her angular velocity (in degrees/second)?

d. What was her angular acceleration from the start of the motion to her current position (in degrees/s2)?

6. 
A tennis player hits a forehand. The angular displacement of the racquet is 85 degrees from the end of the backswing to contact with the ball. The radius of the swing was 0.80m. 

a. What was the linear displacement of the racquet?

b. If the velocity of the racquet was 600 degrees/second, what was the linear velocity of the racquet at contact with the ball?

c. If the player decided to use a longer racquet, making the radius of the swing 0.95m, what is the new linear velocity of the racquet at contact with the ball (assume that the velocity of the racquet is still 600 degrees/second)?

-11(





142(








