MA104 Problem Solving Lab 5
Situation: It is the Wednesday before Thanksgiving and your unit is playing its annual officers versus NCO’s football game.  It is in the first quarter and you have been facing some stout pressure from the defense.  You need to get a quick pass off and have noticed that their defensive coverage has been playing off the wide receivers.  You call a play that has two wide receivers split out to the right.  This play calls for you, the quarterback, to roll right out of a shotgun formation which allows you to get rid of the ball quickly if you identify pressure coming from the defense.
The following is the code for your (Quarterback’s) position, the ball’s position, and both receivers’ positions with respect to time.  This code represents the information for a two-dimensional model.  All distances are in feet and time, t, is in seconds.  

QBPos[t_]={10t, t2–4t–42}



(Quarterback’s Position)

FBPos[t_]={-33.332+61.28t, -84.0095+61.28t}
(Football’s Position)

R1Pos[t_]={65, 27t-30}




(First Receiver’s Position)

R2Pos[t_]:={70, 28t-30}/;t<1



(Second Receiver’s Position)

R2Pos[t_]:={90-20t, -22+20t}/;t(1
Notice that the second receiver’s position (R2Pos[t]) is a piecewise function and must be defined as above.  These equations take in consideration that the center of the playing field is the origin of the three-dimensional coordinate system.  Additionally, the x-axis runs from sideline to sideline and the positive direction is to the right.  You are currently on your 40-yard line (meaning you have 60 yards to reach the end zone) and the direction your offense is moving is the positive y-direction.  Time when the ball is snapped is equal to zero (t = 0).
Task 1. Determine when the quarterback throws the football. (Hint: What has to be true at the moment of release?)  Determine if one, both, or neither of the receivers could catch the ball based on the two-dimensional model.  What assumptions do you have to make to do this?
Task 1 (Optional). Let’s relook at what is happening on the football field for this play and add the z-coordinate for both the quarterback and the path of the football.  The quarterback is very consistent in his release and the football leaves his hand at a height of 6.5 feet above the playing surface.  The football has the following z-coordinate with respect to time.

FBzPos[t_]=-16t2+36.0814t–10.193


(Football’s z-coordinate)
Now using information considering all three dimensions, does the receivers’ ability to catch the ball still make sense?  What assumptions must you now make?
Task 2. Using the vector function equation provided for the football’s position and the second receiver’s position (time greater than 1 second), determine the angle between the football and receiver at their point of intersection in the two-dimensional model (Hint: It may be useful to put the function in the format of r(t) = po + vt).  How does this information impact this player’s ability to catch the ball?
Task 3.  Being this is a big tradition within your unit, there are several fans in bleachers that are on the side of the field that the pass play happens (the right side as the quarterback faces forward).  Three of the fans in the bleachers are at the following points (coordinates): 

A (107, 4, 2), B (131, -11, 18), and C (122, 23, 12).  
What is the equation of the plane that these people are standing on?  What assumptions do you have to make?
Task 4.  What are the parametric equations for the line that intersects the above plane (Task 3) and the plane of the playing surface?  (Hint: What is the equation of the plane for the playing field?) What does this line physically represent?  Do the parametric equations for this line make sense?
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