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Applications 4/5 0607
Jake and the Prison Break

Jake is a prisoner of war who has been shot in the leg. He has noticed a break in the fence of the prison camp infirmary grounds. The grounds are 100 m by 100 m with a search light in the center. The beam of the light has a 70 m radius and sweeps in a clockwise direction along the fence and walls of the building. It takes 30 seconds for the light to make a complete sweep of the grounds. Jake is going to attempt to escape; he must exit the building through door C and can only get out of the grounds through the break in the fence. Once he leaves the door at point C, a silent alarm will be triggered allowing Jake only 4 minutes to make his escape. Due to the leg injury, Jake can only run at a rate of 2.055 m/sec. Once he is at the break in the fence, he will need an additional 4 seconds to work his way through the break in the fence. Fortunately, Jake thinks ahead and buried a pair of pliers at point A that will allow him to get through the break in the fence in only 3 seconds. He can hide, without being detected by the light, inside doorways A and B. Can Jake make his escape? If so, what is his best route? You must use trigonometry and functions in your solution. A diagram is included below.
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Prison Panorama

Penn Prison has a courtyard surrounded by a block wall.  There is one window, 1 meter wide, in the center of a block wall that is 100 meters long.  Prisoners are kept away from the window by a fence for security reasons.  The fence is a rectangle with a portion of the wall as one side.  It extends 40 metes out from the wall on both sides of the window.  The window is centered on the enclosed portion of the wall.  This enclosed portion is 20 meters wide.  Since the window is the only view the prisoners have of the outside world, they stand along the fence and gaze at the horizon through the window.  From various positions along the fence they can see different amounts of horizon.  Sketch this situation.  Determine what position along the fence affords the widest view of the horizon.  Plot the width of view as a function of position along the fence.
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