Name:____________________________(1 point)

Physics 220
Exam 2, Fall 2006
1) [image: image2.png]


A chicken moving under the influence of a central force is observed to be following a trajectory that is given by the equation 
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      where r0  is a positive constant.

a) Find the central force that causes the chicken to follow this path (Remember this must be f(r).  I don’t want to see any(’s showing up in your final answer.) (9 points)

b) Obviously circular orbits are possible in any central force.  Are the “nearly” circular orbits in the force law calculated in part a) stable or unstable?  How do you know? (6 points)

c) Use conservation of angular momentum to calculate ( as a function of time. Assume that ((0 when t=0. (6 points)
d) Find r as a function of time. (6 points)

e) How long does it take the chicken to reach the center of the circle, i.e r=0? (6 points)
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In one of his many attempts to catch the road runner Wiley Coyote runs off a cliff height h heading 

due east with a speed v0.  Assume that the cliff is located in the Northern hemisphere at a latitude ( and ignore air drag.  
a) Calculate to first order in ( the time required for Wiley Coyote to hit the ground and make that cute little puff of dust.  Is this time more or less than if we had neglected the coriolis force? (11 points)

b) Calculate to first order in ( the distance Wiley Coyote travels in the x-direction. Is this distance more or less than if we had neglected the coriolis force? (11 points)

c) Calculate to first order in ( the distance Wiley Coyote travels in the y-direction. Is this distance more or less than if we had neglected the coriolis force? (11 points)

3) A band of rowdy physics students makes an assault on a walled city by throwing cows at it using a newly constructed cow-a-pult.  A cow of mass M is launched at the wall with an initial speed v0 at an angle ( above the horizontal. (neglect air drag.)
a) Calculate the time required for the cow to reach its maximum height. (11 points)
b) How high is the cow at this point in time and how far has it travel in the x-direction? ( 11 points)
c) If the maximum angle that the cow-a-pult can launch with is 30o, what is the minimum speed that cow can have if it is to clear a wall that is 10 m high?  How far from the wall should the students place the cow-a-pult if they want to throw the cow over the wall using this mimimum speed? ( 11 points)
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