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1.  Why does water remain in a pail that is whirled in a vertical circular path?  Why doesn’t the water spill out when it is upside down?

2.  If we ever build big spaced stations in deep space, they will be in a place where there is no gravity.  A lack of gravity makes it hard to walk around normally or do everyday functions easily.  One idea for simulating gravity is make space stations in the shape of big wheels and spin them.

a)  How does having your space station spinning create a sensation like having gravity?

b)  Would you feel like there was gravity at the center of the space station?  Why or why not?

3.  The tallest Ferris Wheel in North America, the Texas Star, has a 32 m radius.  When operating with constant tangential velocity, it takes 2 minutes to make a complete circuit around the wheel.  A 60 kg rider sits on a bench in one of the wheel’s baskets.

a)  What is the rider’s centripetal acceleration when riding on the Texas Star?  How big is the centripetal force required to keep the rider going in that big a circle at that speed?  

b)  Draw a force diagram showing the forces acting on a person sitting on a bench while going over the top of the Ferris Wheel.  How big is normal force acting on the rider at that point?

c.  Draw a force diagram showing the forces acting on a person sitting on a bench while going past the bottom of the Ferris Wheel.  How big is normal force acting on the rider at that point?
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4.  A 5000 kg stunt airplane flies in a circular vertical loop that is 300 m in diameter.  The lift from an airplane’s wing always points toward what is normally the top of the airplane.  Ignore air resistance.

a)  At each point depicted on the drawing to the left.  Fill in the forces acting on the airplane and identify which one is or which ones are acting as the centripetal force.

b)  If the plane is moving at 100 m/s at the top of the circle, how much lift do the wings need to generate to keep it moving in the circle?

c)  If the plane is moving 114 m/s straight down on the side of the circle, how much lift do the wings need to generate to keep it moving in the circle?

d)  If the plane is moving at 126 m/s at the bottom of the circle, how much lift do the wings need to generate to keep it moving in the circle?

[image: image2.png]


4.  A roller coaster moves in different curves as it goes through the bumps in its track.  We can easily analyze the forces at any point in the ride, by drawing a circle that matches up with the track at that point and using our knowledge of centripetal acceleration and centripetal forces.  The 550 kg car (with riders) comes up over the hill at point A and then goes down the hill toward point B, which is 25 m below point A.  

a)  What is the fastest that the car can go over the hill at point A without coming off the tracks

b)  Based on the law of conservation of energy, how fast is the car going when it gets to point B?  (if you can’t solve this make up a number that is bigger than your answer for part to use for part c)

c)  How big is the normal force provided by the track as the car goes over it at point B?

