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Task

Given below are the graphs of two lines,and, and several regions and points are shown. Note thatis the region that appears completely white in the graph.

[image: Regions_f50394b8891837b90e065d95d8ba4df3]

a. For each region and each point, write a system of equations or inequalities, using the given two lines, that has the region or point as its solution set and explain the choice oforin each case. (You may assume that the line is part of each region.)

b. The coordinates of a point within a region have to satisfy the corresponding system of inequalities. Verify this by picking a specific point in each region and showing that the coordinates of this point satisfy the corresponding system of inequalities for that region.

c. In the previous part, we checked that specific coordinate points satisfied our inequalities for each region. Without picking any specific numbers, use the same idea to explain how you know that all points in therd quadrant must satisfy the inequalities for region.




Solution

The blue line has equation and the red line has equation.

a. Region: Since any point in region lies on or below the red line and on or below the
blue line, it has to be true that the point's-coordinate has to be less than or equal to and less than or equal to. Therefore, the system of inequalities which describes region is:



Region: Since any point in region lies on or below the blue line and on or above the
red line, it has to be true that the point's-coordinate has to be less than or equal to and greater than or equal to. Therefore, the system of inequalities which describes region is:



Region: Since any point in region lies on or above the red line and on or above the
blue line, it has to be true that the point's-coordinate has to be greater than or equal to and greater than or equal to. Therefore, the system of inequalities which describes region is:



Region: Since any point in region lies on or below the red line and on or above the
blue line, it has to be true that the point's-coordinate has to be greater than or equal to and less than or equal to. Therefore, the system of inequalities which describes region is:



Point: Since point lies on the red line and also lies on the blue line, it has to be true
that 's-coordinate is equal to both and to. Therefore, the
system of equations which describes point is:



Point: Since point lies on the red line and also lies on-axis, it has to be true that's-coordinate is equal to both and to.Therefore, the system of
equations which describes point is:



b. Many answers are possible. We give one for each region.

The point lies in region: Substituting this point into the inequalities we have



which is true.

The point lies in region: Substituting this point into the inequalities we have



which is true.

The point lies in region: Substituting this point into the inequalities we have



which is true.

The point lies in region: Substituting this point into the inequalities we have



which is true.

c. We first observe that every point in therd quadrant has negative- and-coordinates. So we have to show that for any point with negative and negative coordinates the two inequalities



are satisfied.

Note that for any negative value of, the left hand side of both inequalities will be negative. Similarly, for any negative value of, the right hand side of both inequalities will be positive. It is true that any negative number is smaller than any positive number. Therefore, both inequalities are satisfied for negative values of and.
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