
Precalculus: Solving Systems of Inequalities Practice Problems

Questions

1. Graph by hand the solution to the system of inequalities, and determine the points of intersection for the region.

x2 + y2 ≤ 9

−x + y2 − 1 ≤ 0

2. Graph by hand the solution to the system of inequalities:

5x− 3y > 1

3x + 4y ≤ 18

3. Graph by hand the solution to the system of inequalities, and determine the points of intersection for the region.

2x + y ≤ 80

x + 2y ≤ 80

x ≥ 0

y ≥ 0

4. Graph by hand the solution to the system of inequalities, and determine the points of intersection for the region. As
best you can, describe the region in terms of the values y takes as x varies across the region (this will be an important skill
in Calculus II).

x2 + y2 ≤ 4

y ≥ |x|

5. Graph by hand the solution to the system of inequalities, and determine the points of intersection for the region. As
best you can, describe the region in terms of the values y takes as x varies across the region.

y ≥ 4x− x2

y ≤ 8x− 2x2

6. A developer has 100 acres that is being divided into 1 acre lots, each with a new construction home. He is going to have
two basic types of houses on the lots (with small variations in each type), a modest or a deluxe house. The building costs
are $20,000 on average for the modest house, $40,000 for the deluxe. The profits are projected to be $35,000 on average
for the modest house, $50,000 for the deluxe. The developer has $2.6 million available for the project. How many of each
type of house should the developer build to maximize profits?
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Solutions

1. Graph by hand the solution to the system of inequalities, and determine the points of intersection for the region.

x2 + y2 < 9

−x + y2 − 1 ≤ 0

2. Graph by hand the solution to the system of inequalities:

5x− 3y > 1

3x + 4y ≤ 18
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3. Graph by hand the solution to the system of inequalities, and determine the points of intersection for the region.

2x + y ≤ 80

x + 2y ≤ 80

x ≥ 0

y ≥ 0

4. Graph by hand the solution to the system of inequalities, and determine the points of intersection for the region. As
best you can, describe the region in terms of the values y takes as x varies across the region (this will be an important skill
in Calculus II).

x2 + y2 ≤ 4

y ≥ |x|
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5. Graph by hand the solution to the system of inequalities, and determine the points of intersection for the region. As
best you can, describe the region in terms of the values y takes as x varies across the region.

y ≥ 4x− x2

y ≤ 8x− 2x2

6. A developer has 100 acres that is being divided into 1 acre lots, each with a new construction home. He is going to have
two basic types of houses on the lots (with small variations in each type), a modest or a deluxe house. The building costs
are $20,000 on average for the modest house, $40,000 for the deluxe. The profits are projected to be $35,000 on average
for the modest house, $50,000 for the deluxe. The developer has $2.6 million available for the project. How many of each
type of house should the developer build to maximize profits?

Here is a mixture chart for this problem. A mixture chart is an intermediate step from the words of the problem to the
mathematical equations, and can be left out if you can determine the mathematical equations without it–if you do leave it
out, be sure to define your variables in your solution!

Space Build Cost Minimum Profit
(100 acres available) ($2,600,000) that must be made

Modest House, x 1 acre $20,000 0 $35,000
Deluxe House, y 1 acre $40,000 0 $50,000

Now we need to translate all of the information in the mixture chart into some mathematical formulas.

Constraints:

x > 0, y > 0 (can’t build a “negative” number of houses!)

x + y ≤ 100 (space)

20, 000x + 40, 000y ≤ 2, 600, 000 (available capital)

Profit:

P = 35, 000x + 50, 000y

Let’s sketch the feasible region for this problem!
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The maximum profit will occur at one of the corner points of the feasible region, so we need to work all those out. We
have them all except where the two constraints intersect.

x + y = 100 (1)

20, 000x + 40, 000y = 2, 600, 000 (2)

From Eq. (1), we have x = 100− y. Substitute this into Eq. (2) to get

20, 000x + 40, 000y = 2, 600, 000

20, 000(100− y) + 40, 000y = 2, 600, 000

2, 000, 000− 20, 000y + 40, 000y = 2, 600, 000

20, 000y = 600, 000

2y = 60

y = 30

And therefore, x = 100− y = 100− 30 = 70. So the corner point is (70, 30).

So all we need to do is calculate the profit at all the corner points,

Corner Point Profit: P = 35, 000x + 50, 000y
x = 0, y = 0 P = 35, 000(0) + 50, 000(0) = $0
x = 0, y = 65 P = 35, 000(0) + 50, 000(65) = $3, 250, 000
x = 100, y = 0 P = 35, 000(100) + 50, 000(0) = $3, 500, 000
x = 70, y = 30 P = 35, 000(70) + 50, 000(30) = $3, 950, 000

So the developer should make 70 modest homes, and 30 deluxe homes, and will receive a profit of $3.95 million dollars.

If you were to plot the maximum profit equation, P = 35, 000x+ 50, 000y = 3, 950, 000 you would see that it intersects the
feasible region only at the point (70, 30), as expected.

Page 5 of 5


