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§3.8: Blending Problems
1.] Juicy Juice: O.J. Juice Company sells bags of oranges and cartons of orange juice. O.J. grades oranges

on a scale of 1 (poor) to 10 (excellent). O.J. now has on hand 100,000 lbs of grade 9 oranges and 120,000

lbs of grade 6 oranges. The average quality of oranges sold in bags must be at least 7, and the average

quality of the oranges used to produce orange juice must be at least 8. Each pound of oranges that is

used for juice yields a revenue of $1.50 and incurs a variable cost of $1.05. Each pound of oranges sold in

bags yields a revenue of $0.50 and incurs a variable cost of $0.20. Formulate an LP to help O.J. optimize

profit.

2.] Candy Shop: You have decided to enter the candy business. You are considering producing two types of

candies: Slugger Candy and Easy Out Candy, both of which consist solely of sugar, nuts, and chocolate.

At present, you have in stock 100 oz of sugar, 20 oz of nuts, and 30 oz of chocolate. The mixture used to

make Easy Out Candy must contain at least 20% nuts. The mixture used to make Slugger Candy must

contain at least 10% nuts and 10% chocolate. Each ounce of Easy Out Candy can be sold for $0.25 and

each ounce of Slugger Candy for $0.20. Formulate an LP that will enable you to maximize your revenue

from candy sales.
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3.] Oil Refining: Shale Oil, located on the island of Aruba, has a capacity of 1,500,000 bbl of crude oil per

day. The final products from the refinery include three types of unleaded gasoline with different octane

numbers (ON): regular with ON = 87, premium with ON = 89, and super with ON = 92. The refining

process encompasses three stages:

1.) a distillation tower that produces feedstock (ON = 82) at the rate of .2 bbl per bbl of crude oil,

2.) a cracker unit that produces gasoline stock (ON = 98) by using a portion of the feedstock produced

from the distillation tower at the rate of .5 bbl per bbl of crude oil,

3.) and a blender unit that blends the gasoline stock from the cracker unit and the feedstock from the

distillation tower.

The company estimates the net profit per barrel of the three types of gasoline to be $6.70, $7.20, and

$8.10, respectively. The input capacity of the cracker unit is 200,000 bbl of feedstock per day. The

demand limits for regular, premium, and super gasoline are 50,000, 30,000, and 40,000 bbl, respectively,

per day. Develop a model for determining the optimum production schedule for the refinery.




