More Optimization Board Problems

(Totally subjective classification system: 

E - “Easy”, M/E - Moderate/Easy, M - Moderate, D - Difficult)


E1.  
What is the largest possible area for a right triangle whose hypotenuse is 5 cm long?
E2. 
 The height of a body (on earth) moving vertically is given by 
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 with s in meters and t in seconds. Find the body’s maximum height if the body starts 5 meters above the ground and has an initial velocity of 5 m/s.  

E3.   
Suppose 
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is the total cost of manufacturing x items. Find a production level that will minimize the average cost of making x items. 
(Hint average cost 
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E4.   
A box with a square base and an open top must have a volume of
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. Find the dimensions of the box that minimize the amount of material.

E5    
Find two positive integers such that the sum of the first number and four times the second number is 1000 and the product of the numbers is as large as possible.
E6   
 Find the dimensions of a rectangle with area 
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 whose perimeter is as small as possible.

************************************************************************
M/E1. 
You want to make an open rectangular box from an 8-in by 15-in piece of cardboard by cutting squares from the corners and folding up the sides. What are the dimensions of the box with the largest volume you can make this way?
M/E2. 
You are planning to close off a corner of the first quadrant with a line segment 20 units long running from (a,0) to (0,b). Show that the area of the triangle enclosed by the segment is largest when a = b. 
M/E3.
Your iron works has contracted to design and build a 
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, square-based, open-top, rectangular steel holding tank for a paper company. The tank is to be made by welding ½ inch thick stainless steel plates together along their edges. As the production engineer, your job is to find the dimensions for the base and the height that will make the tank weight as little as possible. What are those dimensions?
M/E5.
A hockey team plays in an arena with a seating capacity of 15,000 spectators. With the ticket price set at $12, average attendance at a game has been 11,000. A market survey indicates that for each dollar the ticket price is lowered, average attendance will increase by 1000. How should the owners of the team set the price to maximize their revenue from ticket sales?
M/E6.
A Norman Window has the shape of a rectangle surmounted by a semicircle.  If a Norman window is to have a perimeter of 28 feet, what should its dimensions be in order to allow the maximum amount of light through the window?
**********************************************************************

M1. 
You operate a tour service that offers the following rates:

a) $200 per person if 50 people (the minimum number to book a tour) go on the tour.

b) For each additional person, up to a maximum of 80 people total, everyone’s charge is reduced by $2.

It costs $6000 (a fixed cost) plus $32 per person to conduct a tour. How many people does it take to maximize your profit.
M2.  
A rectangle has its base on the x-axis and its upper two vertices on the parabola 
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. What is the largest area the rectangle can have?
M3. 
Two sides of a triangle have lengths a and b, and the angle between them is
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. What value of 
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 will maximize the triangle’s area? (Hint: 
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M4.
How close does the curve 
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come to the point ( ½ , 16)?
M5. 
Your automobile assembly plant has a Cobb-Douglas production function given by 
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 where q is the number of automobiles it produces each year, x is the number of employees, and y is the daily operating budget (in dollars).  Annual operating costs amount to an average of $20,000 per employee plus the operating budget of $365y.  Assume that you wish to produce 1000 automobiles each year at a minimum cost.  How many employees should you hire?

************************************************************************

D1 
The trough shown below is to be made with the dimensions shown. Only the angle 
[image: image13.wmf]q

 can be varied. What value of 
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 will maximize the trough’s volume?
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D2 

The positions of two particles on the s-axis are 
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a) At what time(s) in the interval 
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 do the particles meet?
b) What is the farthest apart the particles ever get?

c) When in the interval 
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 is the distance between the particles changing the fastest?
D3 
Where should the point P, in the figure below, be chosen on the line segment AB so as to maximize the angle
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D4
Find the maximum area of a rectangle that can be circumscribed about a given rectangle with length L and width W.
D5.
Find the smallest possible area of an isosceles triangle that is circumscribed about a circle of radius 5 inches.

D6.
Find the volume of the largest circular cone that can be inscribed in a sphere with radius 8 cm.
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