Name __________________________
Math 128
Lab #07
Problem 1:
After visiting his friend (see last week’s lab), Inch decided to avoid the construction zone on the way back and fly home instead of driving.  Always observant, Inch realized that the small plane he was on began its descent from an altitude of 1 mile, 4 miles west of the runway.  Inch, being a mathematician at heart, wondered if he could construct the function that describes the smooth glide path of the plane used for landing.  Of course, Inch needs your help!
A.  Find cubic function f(x) = x3 + bx2 + cx + d that describes the glide path of the plane.  See the figure below.  Write your answers on the worksheet.
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 						not to scale
B. After finding the function in part A, when would the plane be descending at the most rapid rate?  Write your answers on the worksheet.
Problem 1 hints:
a. You are looking at the interval [-4, 0] only.
b. Find the minimum and maximum.  Using the minimum you should be able to solve for one of the four letters (a, b, c, or d) in the cubic.
c. The first derivative, coupled with the minimum, should allow you to find the second of the four letters (a, b, c, or d) in the cubic.
d. Using the minimum and maximum in conjunction with f and f’, you will have a system in with the same two variables.  Solving the system will give you the final two letters .
e. After solving for the 4 letters, construct your cubic function f(x).  Answer question 1 on the worksheet.
f. For part B of problem 1, you should know that the plane will be descending at the greatest rate at the point of inflection.  Find that point.   Answer question 2 on the worksheet.
Problem 2:
	After arriving home, Inch decided to get ready to host a party at his house.  He took his old circular table out of his garage when he realized that his table suffered a bit of damage while in storage.  Ever resourceful, Inch realized that he could simply cut away the damaged edge and turn his circular table into a triangular table!  Of course, Inch still wants the table to be as large as possible.  Can you help him determine the area of the new triangular table?  See the figure below.  Inch’s table has a radius of 4 feet, as you can see from the figure.
[image: ]

Problem 2 hints:
a. Find the coordinates of A and B.
b. Solve for h in terms of x.
c. Find the area of the triangle as a function of x.
d. Find the critical values.
e. Test the critical values in order to find the local maximum (recall your minimum will be -4 and your maximum will be +4).
f. Using the correct critical value, find the maximum area of the triangle.  Answer questions 3 and 4 on the worksheet.
g. 


Name _____________________________
Math 128
Lab #07
Worksheet
Problem 1
1. The equation of the glide path is:  ____________________________________

2. The plane would be descending at the most rapid rate when the plane is _______ miles away from landing.


Make sure you do all the work on Maple. Plot the equation in Maple showing the flight of the plane for the final 4 miles. Clearly label your work.


Problem 2
3. The maximum area of the triangle table is:  ______________________.

4. The table is a _____________________ triangle.


Make sure you do all the work on Maple.  Clearly label your work.
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