Mini-Project WOODTOPIA
             GROUP COMPONENT
Directions:  You must work in small groups of 2 to 3 people.  Each group will hand in only ONE COMPLETED project.  You must SHOW ALL WORK to receive FULL CREDIT.  Write in COMPLETE SENTENCES where appropriate.
WOODTOPIA:  Analyzing a Quadratic Profit Function

A company, Woodtopia, is producing wooden furniture. The marketing director has determined that advertising is beneficial to the sales of the products.
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The profit, P, per week (in dollars) is related to the amount spent in marketing and advertising the products. The function 
[image: image1.wmf]3500

30

01

.

0

)

(

2

-

+

-

=

x

x

x

P

  models the profit per week when x dollars are spent on advertising each day. [In any given day, no more than $3000 can be spent on advertising.]

a) Calculate the vertex of the function 
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. Show work for finding the x-value and then the  y-value.

b) Interpret the vertex by circling the appropriate words and filling in the two blanks: 

A maximum / minimum (circle one) profit is reached when $________________ are spent on advertising. 

The maximum / minimum (circle one) profit is $ ___________________  per week.

c) Find and report the y-intercept as an ordered pair.

d) What does this y-intercept mean? Interpret in words in the context of the problem.

e) Find additional y-values. Fill in the table below. (Show some work.)


    x

P(x)


      0


  500


1000


1500


2000


2500


3000

f) In the graph paper, label the x-axis in steps of $ 500 and the y-axis in steps of  $2000. Then use your table from above to graph the function 
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g) Give the vertex form of a parabola, in general.  Identify the vertex, leading coefficient, and axis of symmetry.

h) Using the vertex from part (a) and the given function equation 
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, give the function in vertex form.

i) The break-even point of a production process occurs when the profit is 0. Find the two break-even values for the advertisement budget x by setting 
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 equal to zero. Use the quadratic formula to solve. (Give each value rounded to the closest ten dollars – being too exact does not make sense here.) 

j) Fill in the following blank: These break even points are the _______________________________ of the graph. (HINT:  Look to see where these points occur on your graph!)

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

k) The furniture company makes a small number of wooden filing cabinets. The cost function for the production of these items is 
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                                               Fill in the following table:
	Number of 

cabinets made
	Total cost of cabinets 
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(show some work)
	Average cost, 
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, of each cabinet. 
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(Divide the total cost by the number of cabinets, n)

	n = 160
	
	

	n = 200
	
	

	n = 220
	
	

	n = 240
	
	


l) As more cabinets are made, the average cost to make each cabinet decreases. Explain why this makes sense. (Think about the production process and why producing more items may be cheaper per item than when fewer items are produced.)

m) However, these types of models are often only appropriate for n up to a certain upper limit.

Calculate the total cost C(n), as well as the average cost 
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 for each cabinet one last time using n = 278.
n) What does this average cost 
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 of  $0.13 mean? Why is it highly unlikely that this is a correct estimate of the real production cost for a wooden filing cabinet?

x





P(x)
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