The Stunt Person


An exciting action scene in a movie is going to be filmed, and you are the stunt coordinator! A stunt person on a motorcycle will jump over an elephant and land in a pile of cardboard boxes to cushion their fall. You need to protect the stunt person, and also use relatively few cardboard boxes (lower cost, not seen by camera, etc.).

Your job is to:

· determine what size boxes to use

· determine how many boxes to use

· determine how the boxes will be stacked

· determine if any modifications to the boxes would help

· generalize to different combined weights (stunt person & motorcycle) and different jump heights 

Note that, in "Tomorrow Never Dies", the James Bond character on a motorcycle jumps over a helicopter.
Tollbooths
 

Heavily-traveled toll roads such as the Garden State Parkway, Interstate 95, and so forth, are multi-lane divided highways that are interrupted at intervals by toll plazas. Because collecting tolls is usually unpopular, it is desirable to minimize motorist annoyance by limiting the amount of traffic disruption caused by the toll plazas. Commonly, a much larger number of tollbooths is provided than the number of travel lanes entering the toll plaza. Upon entering the toll plaza, the flow of vehicles fans out to the larger number of tollbooths, and when leaving the toll plaza, the flow of vehicles is required to squeeze back down to a number of travel lanes equal to the number of travel lanes before the toll plaza. Consequently, when traffic is heavy, congestion increases upon departure from the toll plaza. When traffic is very heavy, congestion also builds at the entry to the toll plaza because of the time required for each vehicle to pay the toll. 

 

Make a model to help you determine the optimal number of tollbooths to deploy in a barrier-toll plaza. Explicitly consider the scenario where there is exactly one tollbooth per incoming travel lane.  Under what conditions is this more or less effective than the current practice? Note that the definition of "optimal" is up to you to determine.

� Taken from the 2003 Mathematical Contest in Modeling.  


http://www.comap.com/undergraduate/contests/mcm/contests/2003/problems/


� Taken from the 2005 Mathematical Contest in Modeling.	http://www.comap.com/undergraduate/contests/mcm/contests/2005/problems/





