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5 points off:  Task 4 - your graph showing the two plotted equations (cost and revenue) is perfect, Eve!  I'm not sure how you determined the "break-even" point R(x) to be $100 per day, though.  If Homer's Donuts was bringing in daily revenue of $100, and we set that $100 = 8.5x, then solving for x would mean 11.765 dozen donuts needed to be sold to break even.  BUT if we put "11.765" in for x in your correctly determined Task 2 cost equation, we get:  C(x) = 0.5(11.765) +784 and that results in daily cost of $789.88.  That's much greater than $100.
What I'm hoping you'll see in Task 4's graph is a visual representation of the "break-even point" between cost and revenue on your graph.    Please take a look at Discussions > Week 3 Forum, select topic "CSR 203 - Linear Programming:  Worked-Out Examples" and take a look at the solution to Question 3.  It's a good example of what you're being asked to do in Tasks 4 and 5 of this project.
10 points off:  Task 5 - answers inaccurate due to inaccurate "break-even" revenue estimate.  What I'm hoping you'll see in Task 5 is an algebraic way to get the same "break-even point" that your Task 4 graph does indeed correctly show!  Please take a look at Discussions > Week 3 Forum, select topic "CSR 203 - Linear Programming:  Worked-Out Examples" and take a look at the solution to Question 3.  It's a good example of what you're being asked to do in Tasks 4 and 5 of this project.
10 points off:  Task 6 - I couldn't duplicate your C(x) , R(x) , and R(x) - C(x) values you list in the table.  This is just a table to fill in using the equations you came up with in Tasks 2 and 3.  In the first column I give you the input, or "x" value.  Use that value and the Task 2 equation to come up with the associated cost for producing x dozen assorted donuts (this is the second column of the table).  Use that x value again, with the Task 3 equation to come up with the associated gross revenue for producing x dozen assorted donuts (this is the third column of the table).  The fourth column in the table asks you to find the difference between the gross revenue and the total cost for producing x dozen donuts.  This is called "net revenue".  If you know total cost and gross revenue, what do you think you have to do to those numbers to find NET revenue?  That's what'll go in the cells in column 4.  Try these and see what you get!
PS:  did you notice something interesting about the NET daily revenue when 98 dozen donuts are made and sold per day?
6 points off:  Task 9 - your graph has two of the constraint inequalities plotted, but you also need to account for the fact that there's no such thing as "negative" numbers of ads (you need tyo also plot the inequalities x ≥ 0 and y ≥ 0.  When you plot all four constraint inequalities on the same graph, you'll see a polygon-shaped "feasible region" appear.  The "feasible region" contains all possible ordered-pair points that can simultaneously satisfy all four constraint inequalities.  The corners of the polygon shape are located at the valid "corner points" of the feasible region.  That's what you're looking for to fill in the Task 10 table.  Please feel free to try www.desmos.com for plotting all four inequalities on the same graph; it's quick and really easy to use.  Please take a look at Discussions > Week 3 Forum, select topic "CSR 203 - Linear Programming:  Worked-Out Examples" and take a look at the solutions to Questions 12, 13, and 14.  These are good examples of what you're being asked to do in Tasks 9 and 10 of this project.
7.5 points off:  Task 10 - The only valid "corner point" on your table I can duplicate is (0, 0).  I also can't determine how you come up with 7 internet ads and 5 TV ads as optimum numbers to get maximum "reach" when (7, 5) is NOT one of your stated corner points.  Please take a look at Discussions > Week 3 Forum, select topic "CSR 203 - Linear Programming:  Worked-Out Examples" and take a look at the solutions to Questions 12, 13, and 14.  These are good examples of what you're being asked to do in Tasks 9 and 10 of this project.
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Business Case Study – Homer’s Donuts
	Homer’s Donuts is a small-business startup looking to open its first franchise location in Smallville.  Your ownership team completed its business and marketing SWOT (“strengths – weaknesses – opportunities – threats”) analyses and believes there’s a real chance for Homer’s Donuts to be a successful business!
	The SWOT marketing analysis included a survey of potential customers in and around the Smallville metropolitan area.  The survey asked people what pastries they would most likely buy when they stop for coffee on the way to wherever they were going.  2500 people responded to the survey, and the results are as follows:  
· 1765 respondents said they would buy glazed donuts
· 1738 respondents said they would buy creme-filled frosted donuts
· 347 respondents said they would buy neither glazed nor creme-filled frosted donuts 
______________________________________________________________________
Task 1:  Interpreting the Marketing Survey:  Counting
For the survey results above:
a) Create either a Venn diagram or a contingency table depicting the results of the survey.
U=2500                                  
347


                        
G-Represents 1765 respondents who said they would buy glazed donuts
C-Represents 1738 people who said they would buy crème-filled frosted donuts
UNSHADED REGIOR-Represents the 347 respondent who would not buy both glazed donuts and crème-filled frosted donuts. Therefore, those respondents would buy neither glazed nor crème filled frosted donuts is represented by  
N () =347

b) Determine how many of the survey respondents would buy either a glazed donut or a creme-filled frosted donut?
Respondents would buy either a glazed donut or crème filled frosted donut= region enclosed by both circles
=U – (
Therefore, respondents would buy either glazed donut or crème filled frosted donut
=n(U – (
=n(U) – n (
The number of people who would buy either a glazed donut or a crème-filled frosted donuts is represented by the shaded area. That is(C U G). It is the sum of the two less the region of intersection =(2500-347)=2153 respondents.

c) Determine how many of the survey respondents would buy a glazed donut and a creme-filled frosted donut?
The number of people who will buy both gazed donuts and crème-filled frosted donuts is represented    by the intersecting region(G∩C)=(1765+1738-2153)=1350 respondents


****************************************************************************************************
	From your SWOT analyses, your team decides the best way to go is to offer assorted donuts, sold individually or by the dozen.  Now your team has to come up with a daily operation cost/revenue analysis to see if it’s actually worth going into business.  Here’s what the team knows so far:

A. Before making any donuts, there is a $784 fixed cost each day (which covers the building and its equipment, as well as labor costs for 2 shifts of 4 employees each).  That means the cost to produce 0 dozen assorted donuts per day is $784.  The cost to produce 50 dozen assorted donuts per day is $809; the cost to produce 90 dozen assorted donuts per day is $829; and the cost to produce 120 dozen assorted donuts per day is $844.  The relationship between dozens of donuts produced per day and cost per day is linear.
B. To undercut the competition, your team recommends setting the price per dozen assorted donuts so that Homer’s gets $255 total (gross) income for 30 dozen assorted donuts sold per day, and $935 total (gross) income for 110 dozen assorted donuts sold per day.  The relationship between dozen donuts sold per day and total (gross) income per day is linear.
______________________________________________________________________


Task 2:  Determine Cost Equation    
Use the information in paragraph A above to:
· Create at least two ordered pairs.  Let the x value be the number of dozen donuts produced per day and the y value be the cost to produce them.
· Use two of the ordered pairs to determine the slope m of the linear equation that describes daily operating cost C(x) where x represents number of dozens of donuts produced per day.  Interpret the meaning of the slope.
· Determine the y – intercept value (also known as b)
· Use what you’ve found to create the linear equation in y = mx + b (slope-intercept form) that describes daily production costs for Homer’s Donuts
· Take the equation you created and replace “y” with “C(x)” to create the cost equation.

Two ordered pairs (x,y)for this problem are( 0,784),(50,809),(90,829) and (120,844) where x represents the dozens of donuts while y is the  cost of producing the donuts in dollars.
The linear equation is given by y=mx+ c. The   slope ,m, of the line is given by (change in y/change in x)=(844-784)/(120-0)=0.5.This implies that a change in production cost leads to  half change in dozens of donuts produced.
	The y intercept is the cost of production when zero dozens of donuts are produced. This is 784 dollars.


The linear equation is hence given as Y=0.5x+784
Replacing “y “ by C(x),the cost equation is given by C(x)=0.5x+784


______________________________________________________________________

Task 3:  Determine Revenue Equation    
Use the information in paragraph B above to:
· Create at least two ordered pairs.  Let the x value be the number of dozen donuts produced per day and the y value be the total income (revenue) from selling them.
· Use two of the ordered pairs to determine the slope m of the linear equation that describes daily revenue R(x) where x represents number of dozens of donuts produced per day.  Interpret the meaning of the slope.
· Determine the y – intercept value (also known as b)
· Use what you’ve found to create the linear equation in y = mx + b (slope-intercept form) that describes daily revenue for Homer’s Donuts
· Take the equation you created and replace “y” with “R(x)” to create the revenue equation.

Two ordered pairs (x,y)for this problem are( 30,255),(110,935), where x represents the dozens of donuts while y is the  revenue from the sales of donuts in dollars.
The slope m of linear equation is given by (change in y/change in x) =(935-255)/(110-30)=8.5.This indicates how a change in amount of dozens of donuts causes a change in the revenue earned.
The y intercept is the revenue when the dozens of donuts is zero.  So we 255=8.5*30+b.This implies that b=255-(8.5*30) =0
The linear equation of is y=8.5x+0
The revenue equation R(x)=8.5x

______________________________________________________________________

Task 4:  Graph Cost and Revenue Equations on Same Chart
Using the information you created in Tasks 2 and 3, create a single chart that shows:
a) Ordered pair points for daily production cost you created in Task 2
b) Ordered pair points for daily revenue you created in Task 3
c) Graph of the cost equation you created in Task 2
d) Graph of the revenue equation you created in Task 3
a)
	NUMBER OF DOZENS
	COST OF PRODUCTION IN DOLLARS

	0
	784

	50
	809

	90
	829

	120
	844



b)
	NUMBER OF  DOZENS
	REVENUE IN DOLLARS

	30
	                                   255 

	110
	                       935

	PRODUCTION COST(IN DOLLARS)
	935



At break -even pont,R(X)=$ 100 per day.



Task 5:  Break-Even Point Determination
	Identify the number of dozens of assorted donuts x that need to be sold per day in order for daily revenue to equal daily production costs [which means that value of x which makes R(x) = C(x) ].  Also identify the total daily cost and total daily revenue at the break-even point.  You may determine the break-even point graphically (using chart you created in Task 4) or algebraically by making a system of the two linear equations you created in Tasks 2 and 3 and solving that system.  Answers must be exact !
	
Break-even occurs when x=100 dozens of assorted donuts are sold daily
At break even point C(x)=$ 820 per day
At break -even pont,R(X)=$ 100 per day.
_____________________________________________________________________
Task 6:  Using Model to Determine Performance and Net Operating Revenue (Profit or Loss)   
Using the “cost/revenue model” graph created in Task 4 and/or the equations created in Tasks 2 and 3, determine how Homer’s Donuts would perform by completing the following table (fill in all the blanks – give answers rounded to the nearest dollar):



	If # dozen assorted donuts sold daily x =
	Then total daily production cost C(x) (in $) =
	And daily total (gross) revenue R(x) (in $) =
	And net daily operating revenue            R(x) – C(x) (in $) =      

	76
	810
	630
	-180

	98
	820
	820
	0

	112
	822
	960
	138

	144
	830
	1028
	198



****************************************************************************************************
Now it’s time to look at the advertising budget for Homer’s Donuts!
	The advertising agency you hired presented the following costs for Internet and television ads for Homer’s Donuts.  Producing an Internet ad costs $500 and producing a television ad costs $700.   The cost to run an Internet ad is $2000, and it will cost $7000 to run a TV ad.  Your team decides that the total amount to be spent on ads is not to exceed $7,000 for production and not to exceed $49,000 for running the ads.  The agency estimates that each viewing of an Internet ad will reach 1000 people and each airing of a television ad will reach 1600 people.  How many of each type of ad should be bought so that the total number of people reached is a maximum? 
	Linear programming is the mathematical method best used to determine the values of input variables needed to optimize the “objective function”, whether that function is maximizing the number of people an ad campaign reaches or minimizing the costs associated with the operation of a manufacturing process.

Task 7:  Identify Constraints on the Process
· From the scenario, identify what variables x and y will represent.
· Using the information above fill in the following table, and then use the table to create the two algebraic equations or inequalities that identify the constraints on the process of advertising for Homer’s Donuts:

Let x be the number of internet ads to be bought and y be the number of TV ads to be bought.

	Ad Process Task
	Cost per Internet ad ($)
	# of Internet ads
	Cost per TV ad ($)
	# of TV ads
	Enter correct sign               (
	Total Cost ($)

	Production
	500
	X
	700
	Y
	≤
	7000

	Running
	2000
	X
	7000
	Y
	≤
	49,000




· Constraint on producing ads: 500x + 700y ≤ 7000
· Constraint on running of ads: 2000x + 7000y ≤ 49,000
· Additional constraints: x≥0 and y≥0
________________________________________________________________
Task 8:  Identify Objective Function
	Algebraically define the objective function, which is the “reach” R that this ad campaign will have.  Fill in the following table, and then use the table to create the algebraic “objective function” that defines the reach R (in terms of x and y) for Homer’s Donuts advertising campaign:
	# people reached by  Internet ad 
	# of Internet ads
	Enter correct sign (+,  – )
	# people reached by TV ad
	# of TV ads
	Enter correct sign               (
	Reach (R)

	
1000
	
X
	
+
	
1600
	
Y
	
=
	
R



Algebraic form of objective function: R = 1000x + 1600y

______________________________________________________________________
Task 9:  Graph Constraints, Identify Feasible Region and Corner Points

 
______________________________________________________________________
Task 10:  Optimizing the Objective Function
	Corner Point Coordinates (x , y)
	R = 1000x + 1600y

	(0,0)
	0

	(0,6)
	9600

	(2,6)
	11600

	(12,0)
	12000


(7,5) maximizes the objective function.
Number of Internet ads that should be bought to maximize “reach” R : 7
Number of times TV ads that should be bought to maximize “reach” R : 5


G
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