Centripetal Acceleration Problems                              Name _______________________
1
People advocating space colonies say that it will be simple to simulate gravity. One need only build a space module in the form of a doughnut (torus) and let it revolve at an appropriate rate. Consider a torus with an outer circumference C = 1 km; it could easily accommodate 25 dwellings plus landscaping and gardens. How many times would the torus have to revolve each minute in order that the centripetal acceleration at the rim equal g? (Take g = 9.81 m/s2.)  frequency (f) = 1/T
f = _____________________rpm
2a. Tank‑battle on the Moon. The muzzle velocity v of the most powerful guns on modern tanks may be as great as the velocity necessary to put a satellite in circular orbit just above the surface of the Moon. Calculate this velocity. All you need to know is the Moon's radius R = 1.74 X 106 m and its grav​itational acceleration g = 1.67 m/sec2 at the surface.


v = ___________________ m/s.

2b. Imagine that we have tanks on the Moon whose guns have this minimal muzzle velocity. We line up our tanks and at an appropriate signal have them fire at the enemy with everything they've got. Any shells that miss the enemy keep going around the Moon with no loss in speed as the Moon has no atmosphere. In a time T we all duck down as the shells come overhead with undiminished speed and have another whack at the enemy. What is T?




T= _____________________ min

3a. What is the centripetal acceleration experienced by a bug on the rim of a bicycle wheel traveling at a speed v = 13.4 m/s = 30 mph? The tires of a typical bicycle wheel have an outside diameter D = 0.673 m = 26.5 in. Ignore the thickness of the tire in computing the bug's acceleration. (g = 9.81 m/sec2)


aradial ___________________ g 


3b. What is the centripetal acceleration of any part of the tread of a rubber tire on a car that is moving at speed v = 97 km/hr = 60 mi/hr? The tires of a typical automobile have an outside diameter D = 0.61 m = 2 ft. 

aradial ___________________ g


4.
Imagine that gravity is suddenly turned off in a classroom on the equator. All of the objects in the room, including the desks and students, are either bolted or fastened to the floor, which in turn is securely attached to Earth. All objects, that is, except for an eraser that is lying on the classroom floor. What does the eraser do when gravity is turned off? If you think that the eraser rises, then in what direction does it rise in the classroom frame, and how long does it take to reach the ceil​ing, say, 9 ft above the floor? Rearth = 6.37 x 106 m.  v = ωR  where ω is the angular velocity of the earth

direction = _______________  t = _________________
