Name __________________________
Math 128
Lab #06
Problem 1:
Inch the worm was on his way to a friend’s house in response to a recent letter he received.  His friend, Miss Pelling Bee, sent Inch a plea for assistance with her new house she was designing.  According to the letter, Miss Pelling wanted to build a new honeycomb to live in but she wanted to make sure that her new house had the least amount of surface area.  Despite knowing the formula for the surface area of a cell in a honeycomb, Miss Pelling couldn’t figure out the correct angle that would minimize the surface area.  Can you help Inch figure out the correct angle that minimizes the surface area of Miss Pelling’s new honeycomb?
	The surface area of a cell in a honeycomb is:  , where h and s are positive constants and  is the angle at which the upper faces meet the altitude of the cell.  Find the angle (such that  ) that minimizes the surface area S.  Note, to use in Maple, you can type theta.  To use  in Maple, type Pi (with a capital P).
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Answer the questions for Problem 1 on the worksheet then complete problem 2.



Problem 2:
	On the way to Miss Pelling’s house, Inch got stuck in a construction zone.  Always eager to help others, Inch asked the foreman if there were any calculations that Inch could be of assistance with.  According to the foreman, the construction company was having a bit of trouble figuring out an equation for the new highway they were building.  The company was trying to build a highway to connect two different hills.  To do so, it will be necessary for them to fill a section of the valley where the grades (slopes) of the sides are 9% and 6% (see figure below).  The foreman told Inch that they wanted the top of the filled region to have the shape of a parabolic arc that is tangent to the two slopes at the points A and B and that the distance between A and B is 1000 feet.  Can you help Inch assist the construction company in finding the equation of the new highway?
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Complete the worksheet for Problem 2 using the hints below.
· First find the coordinates of A and B.
· Find the derivative of the quadratic function y, then use the slopes at A and B to find a and b (you will have a system of equations to solve)
· After finding a and b, use the point A to find the value of c, then use the point B to find the value of c.  These two values should agree.
· After finding a, b, and c, you’ll have the equation of the quadratic.  Use that equation to answer the remaining worksheet questions.

Name ________________________________
Math 128
Lab 6 Worksheet
Problem 1:
1. What is the value of  that yields the minimum surface area?		_____________

2. Suppose Miss Pelling decides she wants the sides of her honeycomb to be 6 units and the height to be 14 units.  Find the surface area for the two endpoints as well as your value of  that you found in #1.
a. Surface area when :  						_____________
b. Surface area when  the minimum value you found in #1		_____________
c. Surface area when						_____________
Problem 2:
1. Find a quadratic function, that describes the top of the filled region (see hints on previous page).		______________________

2. Complete the table giving the depths d of the fill at the specified values of x.
	x
	-500
	-400
	-300
	-200
	-100
	0
	100
	200
	300
	400
	500
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3. What will be the lowest point on the completed highway?  Will it be directly over the point where the two hillsides come together (ie, x = 0)?  Plot your equation of the highway in Maple (use x = -500..500 and y = 0..50 as your bounds).
a. Lowest point on the highway:  ______________
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