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AP Physics

WSB Angular Speed (7B)
Show all work for full credit and underline your final answer
1. The propellers, or screws, of a steamship push water away from the ship, causing the ship to move forward. Suppose a ship’s screw turns 106 rad clockwise in 6.5 s. What is the average angular speed of the screw?

2. Devil’s Tower National Monument in northeastern Wyoming is an outcropping of volcanic rock that is 264 m tall. Suppose a golden eagle soars counterclockwise in a circular path around the top of the tower. If the eagle circles the monument once in 4.00 min, what is the bird’s average angular speed in rad/s?

3. The speed of a bullet can be determined in the following way. Each end of a long metal rod is passed through the center of a paper disk. The rod is rapidly rotated, so that the two disks spin at the same angular speed. The bullet, which is fired parallel to the rod, penetrates the first disk near the rim and then travels the distance between the disks. During this time, the disks rotate through a certain angular displacement. After the bullet has penetrated the second disk, the angle between the two holes in the disks can be measured. With the known distance between the disks and the angular speed of the disks, the bullet’s speed can be calculated. Suppose the bullet’s speed is 280 m/s, the disks are separated by 2.0 m, and the counterclockwise angular displacement between the holes is 0.54 rad. What is the average angular speed of the disks in rev/s?
4. The average angular speed of a merry-go-round is 0.85 rad/s. How long does it take the merry-go-round to rotate through an angular displacement with a magnitude of 3.9 rad?

5.  Located on a 21 km2 island in the western Pacific Ocean, the Republic of Nauru is the smallest—and in terms of its population one of the wealthiest—republics in the world. Suppose a tuna, which can swim at 80 km/h, swims in a circle just off the shore of Nauru. If the tuna’s average angular speed is 8.6 × 10-3rad/s, how long will it take to circle the island exactly 6 times?

6. With a diameter nearly 1 m, Rafflesia arnoldii of Malaysia is considered the world’s largest flower. Suppose a mosquito flies around the rim of a Rafflesia with an average angular speed of 2.75 rad/s. How long will it take the mosquito to circle the flower exactly 3 times?

7. Suppose you were to stand on Earth’s equator for 3.0 h. What would your angular displacement be in radians? Consider Earth’s rotation to be counterclockwise.

8. Just as the planets in the solar system move in elliptical orbits around the sun, the solar system itself moves in an elliptical orbit around the gravitational center of the Milky Way galaxy, making one revolution every 212 × 106 years. What would the magnitude of the solar system’s angular displacement be over its approximate lifetime of 4.50 × 109 years? Give your answer in radians.

9. Venus is the only planet in the solar system to rotate in a clockwise (retrograde) direction with respect to its north pole. It also rotates slower than any other planet: once every 243 days. Express this average angular speed in terms of rad/day, then calculate the angular displacement of Venus during one Earth year (365.25 Earth days) and one Venus year (224.7Earth days). (Note that one Venus year is shorter than one Venus day.) 

10. Imagine the following experiment: you are standing at the top rim looking down into an amusement park centrifuge ride in which a motion picture camera has been mounted to the wall. The camera and ride are started, and at a point where the camera is on the side of the ride opposite you, you toss a marble into the ride. Although from your viewpoint the marble moves in a straight line, the image the camera records shows the marble to be deflected through a certain angular displacement (actually the camera’s angular displacement). If the diameter of the ride is 6.0 m, the marble has a horizontal speed of 5.0 m/s, and the average angular speed of the ride is 6.00 rad/s, what is the magnitude of the camera’s actual (or marble’s apparent) angular displacement?

