HA2T

Homework 9.4—9.6: Systems of Linear Inequalities

A. Graphing Linear Inequalities

Graph each linear inequality by hand then calculator. Identify each border and prove shading by use of a test point.

1. 4x - 7y < 14

2.  x + 2y ( 6

3.  3x - 4y < 12
4.  3x - y ( 4



5.  y < 4

6.  x ( - 4

7.  -y < - 2

8.  3x + 4y < 5



9.  4x + 3y ( 0

B. Graphing Systems of Linear Inequalities

Graph each system of linear inequalities by hand or calculator.  Identify each border, shade the solution set heavily, and verify with test point. (EC: find the corner points of the solution sets)
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C. Linear Programming

Graph each system of linear inequalities by hand or calculator. Identify each border, shade the solution set heavily, and verify with test point.  Find the corner points. Plug the corner points into the given linear expression to find the system’s maximum and minimum values. Shade the solution set heavily.
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Linear Expression: x – y 

Linear Expression: 2x + 3y
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Linear Expression: 2x + 5y

Linear Expression: 2x – 5y

D. Linear Programming Word Problems

Classroom Problems

1. A manufacturer of ice skates can produce as many as 60 pairs of hockey skates and as many as 45 pairs of figure skates per day.  It takes 3 h of labor to produce a pair of hockey skates and 4 h of labor to produce a pair of figure skates.  The company has up to 240 h of labor available each day for the manufacture of skates.  If the profit is $12 on each pair of hockey skates and $18 on each pair of figure skates, find the number of pairs of each kind of skate the firm should produce to gain the maximum profit each day.

2. A cereal producer wants to make a breakfast cereal from a mixture of oats and wheat so that it contains at least 88 of protein and at least 36 mg of iron. One kilogram of wheat has 80 g of protein and 40 mg of iron; one kilogram of oats has 100 g of protein and 30 mg of iron.  If the company wants to minimize costs, how many kilograms of each grain should the company use if the cost of wheat is 50 cents per kilogram and the cost of oats is 40 cents per kilogram?

Homework Problems (Member 1—1 & 2; Member 2—3 & 4; Member 3—5 & 6)

1. A ski manufacturer makes two types of skis--downhill and cross-country--and has two departments--fabrication and finishing.  A pair of downhill skis requires 6 h to fabricate and 1 h to finish.  A pair of cross-country skis requires 4 h to fabricate and 1 h to finish.  The fabrication department has 108 h of labor available each day while the finishing department has 24 h available.  If the company makes $40 profit from each pair of downhill skis and $30 profit from each pair of cross-country skis it sells, how many of each should the company make to maximize their profit?

2. A school dietitian wants to prepare a meal of meat and vegetables that has the lowest possible fat and meets the Food and Drug Administration recommended daily allowances (RDA) of iron and protein.  The RDA requires 20 mg of iron and 45 g of protein.  Each 4 oz serving of meat contains 45 g of protein, 10 mg of iron, and 4 g of fat.  Each 1 cup serving of vegetables contains 9 g of protein, 6 mg of iron, and 2 g of fat. Find the number of servings of meat and vegetables that minimizes the amount of fat.

3. Calvin Butterball is chief mathematician for Fly-By-Night Aircraft Corp.  He is responsible for mathematical analysis of the manufacturing of the company's two models of planes, the Sopwith Camel and the Sopwith Hippo.  The production department can make no more than 7 Hippos and 11 Camels.  The shipping department can move no more than 12 planes total per day.  The sales department can sell no more than twice the number of Hippos than the number of Camels.  The personnel department must use  more than 1000 man-hours of labor per day (It takes 100 man-hours to manufacture each Camel and 200 for each Hippo).  If one Camel makes $300 in profit and one Hippo makes $200 in profit, how many of each should they make to maximize profit?

4. A farmer has 90 acres available for planting millet and alfalfa.  Seed costs $4 per acre for millet and $6 per acre for alfalfa.  Labor costs $20 per acre for millet and $10 per acre for alfalfa. The expected income is $110 per acre of millet and $150 per acre of alfalfa. If the farmer intends to spend no more than $480 for seed and $1400 for labor, find the acres of millet and alfalfa he should plant to maximize income.

5. There are two methods of producing a product: Process A and Process B. Process A uses 1 hour of unskilled labor and Process B uses 6 hours of unskilled labor and the maximum number of hours for unskilled labor is 2700. Process A uses 3 hours of machine time and Process B uses 1 hour of machine time and the maximum number of hours for machine time is 1500. Process A uses 1 hour of skilled labor and Process B uses 1 hour of skilled labor and the maximum number of hours for skilled labor is 700. For each unit of a product made by Process A, you make $50 profit. For each unit of a product made by Process B, you make $55 profit.  How many units should you make of each process to maximize profit? 

6. You are the assistant manager of an appliance store and next month you will order two types of stereo systems.  Your boss tells you that you need to make a profit of at least $4800 and that you must sell at least 100 units altogether. How many of each model should you order to minimize the cost if Model A costs $300 each and your profit is $40 while Model B costs $400each and your profit is $65? 
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