Section 5-1  Systems of Linear Inequalities

Example 1
Graph 6x – 3y > 18

	x
	0
	3
	6

	y
	-6
	0
	6


Test the origin (0,0): 6*0 – 3*0 = 0. Since 0> 18 is false, (0,0) is on the wrong side of the line. The solution is the shaded region in the graph below.

[image: image1.png]




Example 2
Labor costs for a farmer are $55 per acre for corn and $45 per acre for soybeans. How many acres of each crop should the farmer plant if the farmer wants to spend no more than $6,900 on labor?
	Crop

	Acres


	Corn

	x1


	Soybeans

	x2



	
	
	Corn

Soybeans

Constraint

Labor

55x1
45x2
≤ 6900
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Pts on Line: 

	x1
	x2

	0
	153.3

	125.5
	0


Test the origin (0, 0): 55*0 + 45*0 = 0. Since 0 ≤ 6900, (0,0) is on the correct side of the line. The feasible region is shaded in the graph below.
[image: image3.emf]


Example 3
A farmer wants to use two brands of fertilizer for her soybean crop. Brand A contains 18% nitrogen, 24% phosphate, and 12% potash. Brand B contains 5% nitrogen, 10% phosphate, and 15% potash.
(A) How many pounds of each fertilizer should she add to each acre if she wants to add at least 50 pounds of phosphate to each acre?

	Brand

	Pounds


	A

	x1

	B

	x2



	
	
	Brand A
Brand B
Constraint
Phosphate
0.24x1
0.10x2
≥ 50
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Points on Line:

	x1
	x2

	0
	500

	208.3
	0


Test the origin (0, 0): 0.24*0 + 0.10*0 = 0. Since 0 ≥ 50 is false, (0,0) is on the wrong side of the line. The feasible region is shaded in the graph below. 
[image: image5.emf]


(B) How many pounds of each fertilizer should she add to each acre if she wants to add at most 60 of potash to each acre?
	Brand

	Pounds


	A

	x1

	B

	x2



	
	
	Brand A

Brand B

Constraint

Potash

0.12x1
0.15x2
≤ 60
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Points on the line:

	x1
	x2

	 0
	400

	500
	0


Test the origin: 0.12*0 + 0.15*0 = 0. Since 0 ≤ 60, the origin is on the correct side of the line. The feasible region for this inequality is shaded purple (light and dark) in the graph below. The dark purple is the region that satisfies both constraints (phosphate and potash) at the same time. In this region, the total phosphate is at least 50 pounds and the total potash is no more than 60 pounds. 
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The vertex at the top of this triangular region is the point where the two lines intersect (62.5, 350); 62.5 pounds of Brand A and 350 pounds of Brand B.
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