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A woman flying aerobatics executes a maneuver as illustrated in Figure 1 below:
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Figure 1

1.
Determine the value of the centripetal force acting on the woman flying the airplane when at the top of the loop, as indicated in Figure 1.

2.      Roxanne is making a strawberry milkshake in her blender.  A tiny .005 kg strawberry is rapidly spun around the inside of the container with the speed of 14 m/s, held by a centripetal force of 10 N.  What is the radius of the blender at this location?
3.  A child on a merry-go-round is moving with a speed of 1.25 m/s when 11 m from the center of the merry-go-round.  Calculate (a) the centripetal acceleration of the child, and (b) the net horizontal force exerted on the child(mass = 25 kg).

4.  The International Space Station is being built right now in orbit around the earth.  When the space station is completed it would be possible to rotate the station so that it will acquire artificial gravity at both ends of the station.  If the space station has a total length of 210 m, how fast(v) must the space station rotate in order to give the astronauts at both ends of the station a gravitation equal to that on earth?(g = 9.8 m/s2)



Figure 3 depicts a popular loop-the-loop amusement park ride. The car and riders are initially pulled up the incline on the left to a height "H" above the ground. The car is then released, gaining enough speed as it goes down the incline to successfully traverse the entire course. The car has brakes to stop it on the right side of the course in Figure 3. There is, you will note however, the safety spring designed to safely stop the car in the event of brake failure. 
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Figure 3

5. 
What must be the minimum speed of the car at the top of the loop to ensure that it would not fall off of the track?

6. 
What must be the minimum initial height "H" to insure that the car would not fall off of the track?

7.
In the event that the brakes were to fail, how far would the car compress the emergency safety spring?

8.
A 1250 kg car travels at constant velocity of 13.3 m/s (30 mph) around a curve with a radius of 30.0 m.  What minimum coefficient of friction between the tires and the pavement must the car have to successfully complete the curve?
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