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AP Physics

WSH Centripetal Force (7H)
Show all work for full credit and underline your final answer on a separate paper
1. A 25.0 kg child takes a ride on a Ferris wheel that rotates with an angular speed of 0.50 rad/s. Find the magnitude of the force that maintains the circular motion of the child if the distance from the center of the Ferris wheel to the child is 18.0 m?

2. A toy model of an amusement park ride has a central shaft that rotates while carts attached to the top of the shaft by threads “fly” outward. The force that keeps the carts in a circular path is provided by the tension in the thread. When the carts are 0.25 m from the center of the shaft, the largest tangential speed that the carts can have without the threads breaking is 4.6 m/s. If the mass of a cart is 0.20 kg, how large is the maximum force that maintains circular motion?
3. An automobile with a tangential speed of 48.0 km/h follows a circular road that has a radius of 35.0 m. The pavement is wet and oily, so the coefficient of kinetic friction between the car’s tires and the pavement is only 0.500. How large is the force needed to maintain the car’s circular motion? How large is the available frictional force? Is the available frictional force large enough to maintain the automobile’s circular motion? Assume the automobile has a mass of 1100 kg.
4. Another automobile with a mass of 1250 kg follows a curved road with a radius of 40 m. This time, however, the road is banked, so that it tilts toward the center of the curve with an angle of 9.5°. If the coefficient of kinetic friction is 0.500, how large is the centripetal force from friction and gravity? If this force is equal to the force needed to maintain the automobile’s circular motion, what is the auto’s maximum tangential speed?
5. A small asteroid with a mass of 2.05 × 108 kg is pulled into a circular orbit around Earth. The distance from the asteroid to Earth’s center is 7378 km. If the gravitational force needed to keep the asteroid in orbit has a magnitude of 3.00 × 109 N, what is the asteroid’s tangential speed?

