MTH245	Unit 2 Module 4		Activity


For EACH of the following problems, define the variables involved, write the equation to be optimized and whether it is to be maximized or minimized and write out the constraints for the problem.  

Then, pick ONE of the problems to solve by hand.  This will involve graphing the constraint equations to find the feasible region.  Locate the corner points and determine where the objective equation is optimized.


1. Cocoa Loco is a hot chocolate stand.  They sell 2 products:  cocoa and mocha.  Their profit on a cup of cocoa is $1.32 and on a cup of mocha is $1.49.  They want to maximize their weekly profits.  They are limited by the fact that each week they can only get 600 ounces of cocoa mix and 400 ounces of milk.  A cup of cocoa uses 2 ounces of cocoa mix and 0.5 ounces of milk.  A cup of mocha uses 1 ounce of cocoa mix and 1 ounce of milk.  How many cups of each product should they sell each day to make the most money?

c = cups of cocoa sold, m = cups of mocha sold		Maximize P=1.32c+1.49m
Constraints: 2c + 1m <=500	.5c +1m <= 400	m & c >= 0
Maximum profit of $671.73 is reached with 133 cups of cocoa and 333 cups of mocha.

2. A bakery produces two products—jelly donuts and cheese danish.  The profit on a jelly donut is $0.10 and on a danish, $0.25.  A jelly donut requires 2 ounces of flour and 1.5 ounces of butter.   A danish requires 1.5 ounces of flour and .5 ounces of butter. Suppose the bakery only has 1200 ounces of flour and 600 ounces of butter available each day.  How many of each product should they bake each day if they want to maximize their profits?

j = number of jelly donuts, c = number of cheese danish		Maximize P=.1j + .25 c
Constraints: 2j +1.5c <= 1200		1.5j + .5c <= 600	j & c >=0
Maximum profit of $200 is reached with 0 jelly donuts and 800 cheese Danishes.

3. A hospital food service is planning a meal that includes Swiss steak and peas.  Yum!  Each ounce of Swiss steak costs $0.09 and has 150 units of vitamin A, 0.06 units of vitamin B6, and 3 units of vitamin C.  Each ounce of peas costs $0.04 and has 120 units of vitamin A, 0.02 units of vitamin B6, and 9 units of vitamin C.  From the meat and vegetable portion of the meal, each patient must receive 1260 units of vitamin A, 0.35 units of vitamin B6, and 45 units of vitamin C.  How many ounces of Swiss steak and peas should be served to minimize the costs?

s = ounces of swiss steak, p = ounces of peas	Minimize Cost = 0.09s + 0.04p
Constraints 150s + 120p >= 1260	0.06s + 0.02p >= 35	3s + 9p >= 45
Minimum cost of $0.53 per meal is 4 ounces of swiss steak and 5.5 ounces of peas, and still meet the dietary requirements.
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