
For the survey results above:
a) Create either a Venn diagram or a contingency table depicting the results of the survey.
Task 1 (
C
G
)

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
b)Determine how many of the survey respondents would buy either a glazed donut or a creme-filled frosted donut?
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
Task 2
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
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
a) 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
	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



	

Task 5
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 = _____________ dozens of assorted donuts are sold daily.
At break-even point, C(x) =  $ ______________  per day
At break-even point, R(x) =  $ ______________  per day
Break-even occurs when x=98 dozens of assorted donuts are sold daily
At break even point C(x)=$ 833 per day
At break -even pont,R(X)= $ 833 per day.

Task 6
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
	822
	646
	-176

	98
	833
	833
	0

	112
	840
	952
	112

	144
	856
	1224
	368



Task 7
· 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:
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: 
Using the constraints you defined in Task 7, construct a graph with the following features identified:
· All constraint linear equations/inequalities graphed
· “Feasible region” with its boundaries
· Coordinates of each “corner point” of the feasible region
· 	




















TASK 10:
Using the objective function determined in Task 8 and the graph created in Task 9:
· Create a corner point table by filling in the blanks of the following table (enter as many rows as you need).  For each corner point entered in the left column, evaluate the objective function by entering the corresponding corner point values for x and y and solve for R.  Enter value of R in right column
	Corner Point Coordinates (x , y) 
	R = 1000x + 1600y 

	(0,0)
	0

	(0,10)
	16000

	(0,,7)
	11200

	(14,0)
	14000

	(7,5)
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(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
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Linear programming
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