Austin Advanced Physics Meetup – Problem Set 1

Mechanics
1.1
Falling Chain (MIT, Stanford)
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A chain of mass M and length L is suspended vertically with its lower end touching a scale. 

The chain is released and falls onto the scale. What is the reading of the scale when a length


of the chain has fallen? Neglect the size of the individual links.

1.44
Beer Can (Princeton, Moscow Phys-Tech)
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A space station is in a circular orbit about the Earth at a radius
An astronaut on a space walk happens to be a distance
on the far side of the station on the line joining the station to the center of the Earth. With practice, the astronaut can throw a beer can so that it appears to orbit
[image: image4.png]*

¥




the space station in the plane of the motion of the space station about the Earth according to an observer on the station (see Figure P. 1.44). You may disregard the gravitational attraction between the beer can and the space station.
a) In what direction and with what velocity relative to the station should the beer can be thrown?
b) What is the period, size and shape of the beer can's orbit, relative to the space station?
Relativity
2.2
Rockets in Collision (Stony Brook)
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A person on Earth observes two rocket ships moving directly toward each other and colliding as shown in Figure P.2.2a. 
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At time      t =0     in the Earth
[image: image8.png]Figure P.2.2a



[image: image9.png]Vg = 0.86,



[image: image10.png]


[image: image11.png]v = 0.6¢.



 frame, the Earth observer determines that rocket A, travelling to the right at
is at point
and rocket B is at point
travelling to the left at                   
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  They are separated by a distance                           
a) In the Earth frame, how much time will pass before the rockets collide?
b) How fast is rocket B approaching in A’s frame? How fast is rocket A approaching in B’s frame?
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c) How much time will elapse in A’s frame from the time rocket A passes point until collision? How much time will elapse in B’s frame from the time rocket B passes point
 untilcollision?
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