Optimization Problems—Quadratics

NAME______________________

For each problem, draw a diagram, identify variables, build an algebraic model, graph on an appropriate window, and answer the question in context.

A.
You have 200 feet of fencing to build a rectangular dog pen. If you want the pen to have the maximum possible area, what should the dimensions of the pen be?
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B.
You have 180 feet of fencing to make a rectangular pen. One side of the pen will be against a 200 foot long wall, so it requires no fence. What are the dimensions of the pen with maximum area?
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C.
A farmer wishes to put a fence around a rectangular field and then divide the field into three rectangular plots by placing two fences parallel to one of the sides.  If the farmer can only afford 1000 yards of fencing, what dimensions will give the maximum enclosed area?
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Use the results of A–C above to answer questions D & E.
D. 
You have 180 feet of fencing to build a rectangular garden.  What is the maximum area you can enclose?

E. 
A farmer has maximized a rectangular pen for his pigs, and the resulting area is 1296 ft2.  What is the perimeter of the pen?
Look for a relationship between the vertex of a quadratic graph and its x-intercepts in F & G.

F.
Examine the function f(x) = –x2 + 6x – 5.  Use the graphing calculator to find its maximum value and its zeroes (x-intercepts).  Do you notice any relationship between the x-intercepts and the x-value of the maximum point?

G.
What are the zeroes and the vertex of g(x) = x2 + 4x?  What about h(x) = x2 – 5x?
H. 
Does the relationship you noticed in question F still hold if the vertex is a minimum?
