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Uniform Circular Motion Assignment
Show all work on a separate piece of paper.
1. The planet Mercury moves in an approximately circular path around the sun at an 

average distance of 5.8 x 10​10 m from the sun.  Its centripetal acceleration is 

0.040 m/s2.  What is its period of revolution (in seconds and in days) around the sun? (7.6 x 106 s, approx 88 days) (2 marks)
2. An airplane flies in a horizontal circle with a radius of 500 m.  If its centripetal   

acceleration is 20 m/s2, how long does it take to complete the circle? (31 s) (2 marks)
3. Patrons on the “Gravitron” midway ride start with their backs against the wall in a revolving cylinder while the floor drops away from beneath them.  To keep from falling, they require a centripetal acceleration of about 25 m/s2.  If the rotor has a diameter of 5.0 m, with what minimum period does it revolve?  (The vertical force required to support their weight is supplied by friction with the wall.) (2.0 s) (2 marks)
4. What is the centripetal acceleration of a locomotive that travels around a circular curve of radius 250 m at a constant speed of 70 km/h? (1.5 m/s2) (2 marks)
5. A traditional watch has a second hand 1.5 cm long, from centre to tip.  What is the speed of the tip?  (1.6 x 10-3 m/s) (2 marks)
6. A car, traveling at 25 m/s around a circular curve, has a centripetal acceleration of 8.3 m/s2.  What is the radius of the curve?  (75 m) (2 marks)
7. The moon has a period of about 27.3 days and a nearly circular orbit around the Earth.  Its centripetal acceleration is 2.7 x 10-3 m/s2.  Find the average distance from the centre of the Earth to the moon.
 (3.8 x 108 m) (2 marks)
8. A 0.30 kg mass attached to a 1.5 m long string is whirled around in a horizontal circle at a speed of 6.0 m/s.  Find the centripetal acceleration of the mass and the centripetal force acting on it. (24 m/s2, 7.2 N) (2 marks)
9. Find the maximum speed with which a vehicle can round a curve of 80 m radius without slipping if the road is unbanked and the coefficient of friction between the road and the tires is 0.81. (25 m/s) (2 marks)
10. A car is traveling 25 m/s around an unbanked curve of radius 120 m.  What is the minimum value of the coefficient of friction between the tires and the road required to prevent the car from skidding?  (0.53) (2 marks)
11. A 6.00 kg rock is tied to the end of a 1.50 m sling and swung around in a vertical circle. If the sling can withstand 300 N of force before breaking, what is the maximum velocity the rock can achieve before breaking the sling? (7.76 m/s) (2 marks)
12. Suppose a satellite was in a stable orbit a distance of 20 000 km above a planet where g = 18 N/kg and the planet has a radius of 9 500 km.  What velocity does the satellite have to maintain in order to keep this orbit? (2.3 x 104 m/s) (2 marks)
13. Telecommunications satellites must be in a geosynchronous orbit directly above the equator of the Earth.  This allows the orbit to be perfectly circular and the time for one orbit must be exactly 24 h (the same as the rotation of the Earth).  This means that the satellite will always be in the same place in the sky so all the parabolic dishes don’t have to be re-aimed.  What distance above the equator does its orbit have to be? (3.6 x 107 m) (2 marks)
14. Find the speed required for a satellite to remain in a circular orbit 100 km above the Earth’s surface. (7.85 x 103 m/s) (2 marks)
Name: ___________














