Uniform Circular Motion

Vertical circles
1. A jet plane traveling at 1890 km/hr pulls out of a dive in an arc with a radius of 6.00 km. What is the plane’s acceleration, ac. Find the Apparent weight of an 80.0 kg pilot at the bottom of the dive. (FN is the apparent weight, as if the pilot were sitting on a scale)
2.  A ball on the end of the string is revolved at a uniform rate in a vertical circle of radius 72.0 cm. If its speed is 4.00 m/s and it has a mass of 0.300 kg, calculate the tension in the string when the ball is at the top and bottom of its path.

3. A 0.45 kg ball is attached to the end of a 0.75 m long string and is rotated in a vertical circle. If the string will break when the tension equals 75 N, find the maximum speed that the ball can attain.

4. A ball on the end of the string is revolved at a uniform rate in a vertical circle of radius 45 cm. If its speed is 3.5 m/s and it has a mass of 0.400 kg, calculate the tension in the string when the ball is at the top and bottom of its path.

5. At what minimum speed must a roller coaster be traveling when upside down at the top of a circle so that the passengers will not fall out. Assume a radius of curvature of 7.4 m

6. A student whirls a 150.0 g stopper attached to a 0.950 m length of cord at a uniform speed in a vertical circle.  If its speed is 4.50 m/s, what is the tension in the cord at the bottom and top of the circle?

7. As you ride on a Ferris wheel, your apparent weight is different at the top and the bottom.  Calculate your apparent weight at the top and bottom of the Ferris wheel given that the radius of the wheel is 7.2 m, it completes one revolution every 28 seconds and your mass is 55 kg.

8. While driving your car you go over a hill with a radius of curvature of 35 m.  If your speed is 12 m/s, find the apparent weight of your passenger whose mass is 67 kg.

9. Jill swings on a rope 6.5 m long.  What is the tension in the rope if Jill, who’s mass is 61 kg, is moving at 2.4 m/s when the vine is vertical?

10. At what speed must a roller coaster go over a hill so that a person with a mass of 70.0 kg feels weightless.  Assume the radius of curvature of the hill is 15.0 m. 

11. As you drive down a road, you come to a dip while you are driving at a speed of 17.0 m/s.  The dip in the road approximates an arc with a radius of 65.0 m.  What is your apparent weight (Normal Force) at the bottom of the dip?

12. A motorcycle is travelling up one side of a hill and down the other.  The crest is a circular arc with a radius of 45.0 m.  Determine the maximum speed that the motor cycle can have while moving over the crest without losing contact with the ground. 

