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A class at the police academy has at least three times as many 
males as females:   x = #females
                               y= #males
a.  y≤3x                   b.  x≤3y              c.  y≥3x             d.  x≤y+3  

Which of the following shows     x≤0

Which of the following shows     x≤0 ,  y≤0
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Optimization Problems


1.  Define variables.


2. Write a system of inequalities.


3. Graph the system of inequalities.


4. Find the coordinates of the vertices of the feasible region.


5. Write an expression to be maximized or minimized.


6. Substitute the coordinates of the vertices in the expression.


7. Select the greatest or least result to answer the problem

1.  A sweet shop makes gift packet of sweets which combines two special types of sweets A and B. The weight of the pack is no more than 7 pounds. At least 3 pounds of A and no more than 7 pounds of B should be used. The profit on sweet A is $15 per pound and on sweet B is $20 per pound. Which combination in the pack gives maximum profit for the shop?

2.  As a receptionist for a veterinarian, one of Donna Smith’s tasks is to schedule appointments. She allots 20 minutes for a routine office visit and 40 minutes for a surgery. The veterinarian cannot do more than 8 surgeries per day and she must book at least 6 office visits a day.  The office has 8 hours (480 min) available for appointments. If an office visit costs $55 and most surgeries cost $125, find a combination of office visits and surgeries that will maximize the income the veterinarian practice receives per day.




3.  In order to ensure optimal health Joey takes vitamin supplements for:  Omega-3, Calcium and Vitamin C.  His daily intake contains a minimum of 900mg of Omega 3, minimum of  1200 mg of Calcium and at most 1800 mg of Vitamin C.  There are two types of pills available to take:   Supplement X which consist of 150mg Omega 3, 150 mg Calcium and 75 mg of Vitamin C.  Supplement Y which consist of 75 mg Omega 3, 100 mg Calcium and 150 mg of Vitamin C.  If Joey  wants to minimize his daily cost and Supplement X cost $0.09 per pill and Supplement Y cost $0.06 per pill, how many of each should he take?


4.              4.  A  manufacturer makes two types of skies:  downhill and cross country.  Downhill skis require 3 hours assembly and 2 hour to finish ,  cross country skis require 2 hour assembly and 2 hour to finish.   There are at most 60 hours available for assembly and at most 50 hours available for finishing.  The company makes $90 per downhill set and $75 per cross country set.  How many should they make of each per day to maximize their profits. 


5.  At a maple sugar plantation, the refining produces maple butter and maple syrup.  The plantation requires the       production of at least 2 gallons of syrup for each gallon of butter. To meet the anticipated demands of winter, at least 30 gallons of syrup day will need to be produced. The demand for maple butter, on the other hand, is not more than 20 gallons a day.  If syrup is selling for $5.90 per gallon and butter sells for $4.50/gal, how much of each should be produced in order to maximize revenue?

6.  A hardware store is ordering two types of hammers.


     • small hammers 


     • large hammers 


     • The store ordered no more than 1000 hammers in total, and at least four times as many large hammers as small    


       hammers.  What number of hammers will minimize the cost if small are $5 and large are $3.50


7  A fast-food concession stand sells hot dogs and hamburgers.


• Daily sales can be as high as 250 hamburgers and hot dogs combined.


• The stand has room to stock no more than 200 hot dogs and no more than 120 hamburgers.


• Hot dogs are sold for $3, and hamburgers are sold for $5.


  What number of hotdags and hamburgers will maximize profits


8.  On a flight between Regina and Halifax, there are business class and economy seats.


• At capacity, the airplane can hold no more than 187 passengers.


• No fewer than 165 economy seats are sold, and no more than 18 business class seats are sold.


• The airline charges $764 for business class seats and $393 for economy seats.


What combination of business class and economy seats will result in the maximum revenue? What will this   


 maximum revenue be?
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x = # gallons of maple butter


y= # gallons of syrup


y ≥ 2x
y ≥ 30
x ≤ 20


P = 5.90x + 4.50y


x =  boxes of #12 screws
y =  boxes of #14 screws


x+y < 1000
y ≥ 5x


x+y=1000
5x+y=0


5x+5y=5000
5x+y=0
6y=5000
 y = 5000/6


sub y=5000/6 :  x=1000/6
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x= small hammers
y=large hammers x+y≤1000


   y≥4x
C=5x+3.50y


A hardware store is ordering two types of hammers.
     • small hammers 
     • large hammers 
     • The store ordered no more than 1000 hammers in total, and at least four times as many large hammers as small    
       hammers.  What number of hammers will minimize the cost if small are $5 and large are $3.50


6.  


(200,800)
(1000, 0)
(0,0)


C=5x+3.50y


c=$3800
c=$5000


max
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8.  On a flight between Regina and Halifax, there are business class and economy seats.
• At capacity, the airplane can hold no more than 187 passengers.
• No fewer than 165 economy seats are sold, and no more than 18 business class seats are 
sold.
• The airline charges $764 for business class seats and $393 for economy seats.
What combination of business class and economy seats will result in the maximum revenue? 
What will this   
 maximum revenue be?







Attachments


Optimization Problems.doc





Optimization Problems



1.  Define variables.



2. Write a system of inequalities.



3. Graph the system of inequalities.



4. Find the coordinates of the vertices of the feasible region.



5. Write an expression to be maximized or minimized.



6. Substitute the coordinates of the vertices in the expression.



7. Select the greatest or least result to answer the problem


1.  A sweet shop makes gift packet of sweets which combines two special types of sweets A and B. The weight of the pack is no more than 7 pounds. At least 3 pounds of A and no more than 7 pounds of B should be used. The profit on sweet A is $15 per pound and on sweet B is $20 per pound. Which combination in the pack gives maximum profit for the shop?


2.  As a receptionist for a veterinarian, one of Donna Smith’s tasks is to schedule appointments. She allots 20 minutes for a routine office visit and 40 minutes for a surgery. The veterinarian cannot do more than 8 surgeries per day and she must book at least 6 office visits a day.  The office has 8 hours (480 min) available for appointments. If an office visit costs $55 and most surgeries cost $125, find a combination of office visits and surgeries that will maximize the income the veterinarian practice receives per day.






3.  In order to ensure optimal health Joey takes vitamin supplements for:  Omega-3, Calcium and Vitamin C.  His daily intake contains a minimum of 900mg of Omega 3, minimum of  1200 mg of Calcium and at most 1800 mg of Vitamin C.  There are two types of pills available to take:   Supplement X which consist of 150mg Omega 3, 150 mg Calcium and 75 mg of Vitamin C.  Supplement Y which consist of 75 mg Omega 3, 100 mg Calcium and 150 mg of Vitamin C.  If Joey  wants to minimize his daily cost and Supplement X cost $0.09 per pill and Supplement Y cost $0.06 per pill, how many of each should he take?



4.              4.  A  manufacturer makes two types of skies:  downhill and cross country.  Downhill skis require 3 hours assembly and 2 hour to finish ,  cross country skis require 2 hour assembly and 2 hour to finish.   There are at most 60 hours available for assembly and at most 50 hours available for finishing.  The company makes $90 per downhill set and $75 per cross country set.  How many should they make of each per day to maximize their profits. 



5.  At a maple sugar plantation, the refining produces maple butter and maple syrup.  The plantation requires the       production of at least 2 gallons of syrup for each gallon of butter. To meet the anticipated demands of winter, at least 30 gallons of syrup day will need to be produced. The demand for maple butter, on the other hand, is not more than 20 gallons a day.  If syrup is selling for $5.90 per gallon and butter sells for $4.50/gal, how much of each should be produced in order to maximize revenue?


6.  A hardware store is ordering two types of hammers.



     • small hammers 



     • large hammers 



     • The store ordered no more than 1000 hammers in total, and at least five times as many large hammers as small    



       hammers.  What number of hammers will minimize the cost if small are $5 and large are $3.50



7  A fast-food concession stand sells hot dogs and hamburgers.



• Daily sales can be as high as 250 hamburgers and hot dogs combined.



• The stand has room to stock no more than 200 hot dogs and no more than 120 hamburgers.



• Hot dogs are sold for $3, and hamburgers are sold for $5.



  What number of hotdags and hamburgers will maximize profits



8.  On a flight between Regina and Halifax, there are business class and economy seats.



• At capacity, the airplane can hold no more than 187 passengers.



• No fewer than 165 economy seats are sold, and no more than 18 business class seats are sold.



• The airline charges $764 for business class seats and $393 for economy seats.



What combination of business class and economy seats will result in the maximum revenue? What will this   



 maximum revenue be?
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0.60


0.70
0.80
1.20
1.50


min







Linear Programming solutions.notebook


3


September 28, 2017


(250, 300)


(400,0)
(700,0


)







Linear Programming solutions.notebook


4


September 28, 2017







Linear Programming solutions.notebook


5


September 28, 2017


(7.5, 7.5)
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x = # of pkg 1
y = # of pkg 2


pens


notebook


folders


2     1 400


2 3 600


1 1 500


x     y


P=6.50x+7.00y
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x = amount of type x
y = amount of type y


Sub A 1 5 15


Sub B 5 1 15
C=10x+30y


x  y
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11. There is only 600 milligrams of a certain drug that is 
needed to make both large and small pills for small scale 
pharmaceutical distribution. The large tablets weigh 40 
milligrams and the small ones, 30 milligrams. Consumer 
research determines that at least twice the amount of the 
smaller tablets are needed than the large ones and there 
needs to be least three large tablets made. Each large tablet 
is sold for a profit of $2 and the small tablet, $1. How many 
tablets of each type have to be prepared to obtain the 
maximum profit?







Linear Programming solutions.notebook


11


September 28, 2017


12.You need to buy some filing cabinets. You know 
that Cabinet X costs $10 per unit, requires six 
square feet of floor space, and holds eight cubic 
feet of files. Cabinet Y costs $20 per unit, requires 
eight square feet of floor space, and holds twelve 
cubic feet of files. You have been given $140 for 
this purchase, though you don't have to spend that 
much. The office has room for no more than 72 
square feet of cabinets. How many of which model 
should you buy, in order to maximize storage volume?
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Linear Programming:  Setting up and solving Word Problems:


1.  At a certain refinery, the refining process requires the production of at least two gallons of gasoline for each gallon of fuel oil. To meet the anticipated demands of winter, at least 3 million gallons of fuel oil a day will need to be produced. The demand for gasoline, on the other hand, is not more than 6 million gallons a day.  If gasoline is selling for $1.90 per gallon and fuel oil sells for $1.50/gal, how much of each should be produced in order to maximize revenue?

2. A cell phone distributor company produces two kinds of cell phones:  A Blueberry and a UPhone.    Long-term projections indicate an expected demand of at least 100 Blueberry’s and 80 UPhone’s each day. Because of limitations on production capacity, no more than 200 Blueberry’s and no more than 170 UPhone’s can be made daily. To satisfy a shipping contract, a total of at least 200 phones much be shipped each day.   If each Blueberry sold results in a $3 profit and each UPhone produces a $5  profit, how many of each type should be made daily to maximize net profits?



3. In order to ensure optimal health (and thus accurate test results), a lab technician needs to feed the mice a daily diet containing a minimum of 24 grams (g) of fat, 36 g of carbohydrates, and 4 g of protein. But the mice should be fed no more than five ounces of food a day.  Rather than order mice food that is custom-blended, it is cheaper to order Food A and Food B, and blend them for an optimal mix. Food A contains 8 g of fat, 12 g of carbohydrates, and 2 g of protein per ounce, and costs $0.20 per ounce. Food B contains 

12 g of fat, 12 g of carbohydrates, and 1 g of protein per ounce, at a cost of $0.30 per ounce.  What is the optimal blend?
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Fred's Coffee sells two blends of beans: Yusip Blend and Exotic Blend. Yusip Blend is one-half Costa Rican beans and one-half Ethiopian beans. Exotic Blend is one-quarter Costa Rican beans and three-quarters Ethiopian beans. Profit on the Yusip Blend is $3.50 per pound, while profit on the Exotic Blend is $4.00 per pound. Fred can use at least 200 pounds of Costa Rican beans and no more than 350 pounds of Ethiopian beans to use for the two blends. How many pounds of each blend should be prepared each day to maximize profit? What is the maximum profit?
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The Appliance Barn has 2400 cubic feet of storage space for refrigerators. Large refrigerators come in 60-cubic-foot packing crates and small refrigerators come in 40-cubic-foot crates. Large refrigerators can be sold for a $250 profit and the smaller ones can be sold for $150 profit. How many of each type of refrigerator should be sold to maximize profit and what is the maximum profit if: At least 50 refrigerators must be sold each month.

6. Shannon's Chocolates produces semisweet chocolate chips and milk chocolate chips at its plants in
Wichita, KS and Moore, OK. The Wichita plant produces 3000 pounds of semisweet chips and 2000 pounds of milk chocolate chips each day at a cost of $1000, while the Moore plant produces 1000 pounds of semisweet chips and 6000 pounds of milk chocolate chips each day at a cost of $1500.  Shannon has an order from Food Box Supermarkets for at least 30,000 pounds of semisweet chips and 60,000 pounds of milk chocolate chips. How should Shannon schedule its production so that it can fill the order at minimum cost? What is the minimum cost?


7. Your school is planning to make toques and mitts to sell at the winter festival as a fundraiser. The school’s sewing classes divide into two groups – one group can make toques, the other group knows how to make mitts. The sewing teachers are also willing to help out. Considering the number of people available and time constraints due to classes, only 150 toques and 120 pairs of mitts can be made each week. Enough material is delivered to the school every Monday morning to make a total of 200 items per week. Because the material is being donated by community members, each toque sold makes a profit of $2 and each pair of mitts sold makes a profit of $5.

8. A company manufactures and sells two models of lamps, L1 and L2. To manufacture each lamp, the manual work involved in model L1 is 20 minutes and for L2, 30 minutes. The mechanical (machine) work involved for L1 is 20 minutes and for L2, 10 minutes. The manual work available per month is 100 hours and the machine is limited to only 80 hours per month. Knowing that the profit per unit is $15 and $10 for L1 and L2, respectively, determine the quantities of each lamp that should be manufactured to obtain the maximum benefit.

9. With the start of school approaching, a store is planning on having a sale on school materials. They have 600 notebooks, 500 folders and 400 pens in stock, and they plan on packing it in two different forms. In the first package, there will be 2 notebooks, 1 folder and 2 pens, and in the second one, 3 notebooks, 1 folder and 1 pen. The price of each package will be $6.50 and $7.00 respectively. How many packages should they put together of each type to obtain the maximum benefit?

10. On a chicken farm, the poultry is given a healthy diet to gain weight. The chickens have to consume a minimum of 15 units of Substance A and another 15 units of Substance B. In the market there are only two classes of compounds: Type X, with a composition of one unit of A to five units of B, and another type, Y, with a composition of five units of A to one of B. The price of Type X is $10 and Type Y, $30. What are the quantities of each type of compound that have to be purchased to cover the needs of the diet with a minimal cost?

11. There is only 600 milligrams of a certain drug that is needed to make both large and small pills for small scale pharmaceutical distribution. The large tablets weigh 40 milligrams and the small ones, 30 milligrams. Consumer research determines that at least twice the amount of the smaller tablets are needed than the large ones and there needs to be least three large tablets made. Each large tablet is sold for a profit of $2 and the small tablet, $1. How many tablets of each type have to be prepared to obtain the maximum profit?

12. You need to buy some filing cabinets. You know that Cabinet X costs $10 per unit, requires six square feet of floor space, and holds eight cubic feet of files. Cabinet Y costs $20 per unit, requires eight square feet of floor space, and holds twelve cubic feet of files. You have been given $140 for this purchase, though you don't have to spend that much. The office has room for no more than 72 square feet of cabinets. How many of which model should you buy, in order to maximize storage volume?
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