Math 124

Name _________________


#25 Optimization Problems  4.4
1.
A square sheet of tin 2 meters on a side is to be used to make an open-top box by cutting a small square of tin from each corner and bending up the sides. How large a square should be cut from each corner in order that the box have as large a volume as possible?


(a)
What is to be optimized?

(b)
Make sketches. What varies? How are they related? Label your sketches clearly by assigning variables to quantities which vary.

(c)
Obtain a formula for the function to the optimized in terms of the variables that you identified in part (b). Choose one variable and write the others in terms of this one. What is the domain of this variable?

Note: max/min problems can be solved by using implicit differentiation with more than one variable.
(d) Find the critical points. 

(e) Use either the 1st derivative test or the 2nd derivative test to establish whether each critical point is a local max, a local min or neither. 
(f) Evaluate the function at these points and at the endpoints of the domain to find the global maxima or minima.

(g) Check to be sure that you have answered the question asked for in the problem

2.
A telephone installation crew must run a line underground between two junction boxes. Unfortunately there is a 36 ft wide paved road between the two boxes, and one box is 100 feet down that lane from the other. It costs $30 per foot to cut and repair the paved road, but only $24 per foot to dig and refill along the side of the road. The crew will cut and repair the road to a point  x  feet from the point directly across from the first junction box, and then dig along the road the rest of the way. They are told that they should aim for a point  x = 48 ft from the point directly across from the junction box. Show that x = 48 is the point where the cost of the line will be the least possible.
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Correction:  the 100 ft line should go from the beginning of the “x” segment to Box 2.
3.
An architect designs a rectangular garden. The garden is to be surrounded on all sides by a hedge; a trellised walkway runs between one pair of opposite sides. The hedge costs $98 per linear foot of length, the walkway costs $127 per linear foot. The garden must have a total area of 1000 ft2. What dimensions should the garden have to minimize the cost?
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4.
A silo is to be made in the form of a cylinder surmounted by a hemisphere. The cost of construction per square foot of surface area is twice as great for the hemisphere as for the cylinder. Determine the dimensions to be used if the volume is fixed and the cost of construction is to be a minimum. Neglect the thickness of the silo and waste in construction. The floor of the silo is not included in this construction.
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5.
A wire of length 12 inches can be bent into a circle, a square, or cut to make both a circle and a square. How much wire should be used for the circle if the total area enclosed by the figure(s) is to be a minimum?  A maximum?

    
|



   

            circle                square

6.            A window consisting of a rectangle topped by a semicircle is to have a perimeter P. Find the radius of the semicircle if the area of the window is to be a maximum.






7.
A rectangular field as shown is to be bounded by a fence. Find the dimensions of the field with maximum area that can be enclosed with 1000 feet of fencing.
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8.
The operating cost of a truck is 
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 cents per mile when the truck travels 
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 miles per hour. If the driver earns $6 per hour, what is the most economical speed to operate the truck on a 400 mile turnpike? Due to construction, the truck can only travel between 35 and 60 miles per hour.

9.
A furniture business rents chairs for conferences. A contract is drawn to rent and deliver up to 400 chairs for a particular meeting. The exact number would be determined by the customer later. The price will be $90 per chair up to 300 chairs. If the order goes above 300 chairs, the price would be reduced by $0.25 per chair for every additional chair ordered above 300. This reduced price would be applied to the entire order. Determine the largest and smallest revenues this business can make under this contract.

 36 ft





Walkway





R


I


V


E


R








	          Field








PAGE  
1

_1065472534.unknown

_1065472566.unknown

