Standard 10: Mathematical Reasoning and Problem Solving

e MAJ912.A.10.3
Decide whether a given statement is always, sometimes, or
never true (statements involving linear or quadratic expressions,
equations, or inequalities rational or radical expressions or
logarithmic or exponential functions).

Graphing Inequalities

When graphing inequalities, you use much the same processes you used
when graphing equations. The difference is that inequalities give you
infinitely larger sets of solutions. In addition, your results with inequalities
are always expressed using the following terms in relation to another
expression:

e greater than (>)

e greater than or equal to (>)
¢ less than (<)

¢ less than or equal to (<)

e notequal to ().

Therefore, we cannot graph an inequality as a line or a point. We must
illustrate the entire set of answers by shading our graphs.
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For instance, when we graph y = x + 2 using points, we found by using the
table of values below, we get the line seen in Graph 1 below.

Table of Values Graph1of y=x+2
y=x+ 2 y
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But when we graph y > x + 2, we use the line we found in Graph 1 as a
boundary. Since y = x + 2, we show that by making the boundary line
dotted (+--»). Then we shade the appropriate part of the grid. Because this
is a “greater than” (>) problem, we shade above the dotted boundary line.
See Graph 2 below.

Graph 2 of y > x+ 2
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Suppose we wanted to graph x + y < 6. We first transform the inequality
so that y is alone on the left side: y < 6 — x. We find a pair of points using
a table of values, then graph the boundary line. Use the equationy =6 —x
to find two pairs of points in the table of values. Graph the line that goes
through points (0, 6) and (2, 4) from the table of values.

Table of Values Graph 3 of y=6-x
y=6-x
\
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Now look at the inequality again. The symbol was <, so we leave the line
solid and shade below the line.

Graph4of x+y<6
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@@C—> Remember: Change the inequality sign whenever you multiply or
divide the inequality by a negative number.

( 2\
<—> <—2
>—-<  >-—<

Inequality signs always change when
kmuItipIying or dividing by negative numbers.

J

Note:
e Greater than (>) means to shade above or to the right of the line.

¢ Less than (<) means to shade below or to the left of the line.

Test for Accuracy Before You Shade

You can test your graph for accuracy before you shade by choosing a point
that satisfies the inequality. Choose a point that falls in the area you are about
to shade. Do not choose a point on the boundary line.

For example, suppose you Graph 4 of x + y < 6 with Test Point
chose (-2, 3).

2+3<6
1<6

1. The ordered pair o
(-2, 3) satisfies the
inequality.

Ny

2. The ordered pair
(-2, 3) falls in the area
about to be shaded.

Thus, the shaded area for the
graph x + y < 6 is correct.
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Graphing Multiple Inequalities

We can graph two or more inequalities on the same grid to find which
solutions the two inequalities have in common or to find those solutions
that work in one inequality or the other. The key words are “and” and
“or.” Let’s see how these small, ordinary words affect our graphing.

Example 1 Table of Values
y>2—%x
Graphically show the solutions for 2x + 3y > 6 and X y
y<2x.
0 2
Note: See how the inequality 2x + 3y > 6 is 3 0

transformed in the table of values into the equivalent

Table of Values
inequality y >2 — %x. Refer to pages 778-781 as

needed. y<2x
X y

Step 1. Find the boundary lines for the two 3 6
inequalities and draw them. Remember to 2 )

make the line for the first inequality dotted.

Graph Shows Boundary Lines of 2x + 3y > 6 and y < 2x
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Graph of 2x + 3y > 6 and y < 2x
with Both Inequalities Shaded

y

Y R Step 2. Since the 1* inequality
% . is greater than, shade
e 6 above the dotted line.
S Yy LA 5 0.0, 9.9, XX,
RN 7 Step 3. Shade the 2
Y RRRAIRIIRER inequality below the
D solid line using a
A R S :\?\z s different type shading
I & or different color.
TR N
/ N
Step 4. Because this is an “and” Final Solution for Graph
problem, we wan't to of 2x + 3y > 6 and y < 2x
have as our solution ,
only the parts where 7
both shadings appear ’ || AR
at the same time (in TS 6
other words, where the \\\J’Ae 5 RIS
shadings overlap, just as NS |
in the Venn diagrams oL BRI
in a previous unit). We | /RS
want to show only those S e R ; B A X
solutions that are valid /! X
in both inequalities at the o X o~
same time. S/ RN
Step 5. The solution for 6
2x +3y>6and y <2xis
shown to the right. Y -

Look at the finished graph above.

The point (-1, 1) is not in the shaded region. Therefore, the point (-1, 1) is
not a solution of the intersection of

2x +3y>6and y < 2x.
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Example 2

Let’s see how the graph of the solution would look if the problem had
been 2x + 3y > 6 or y < 2x.

We follow the same steps from 1 and 2 of the previous example.

Step 1. Find the boundary lines for the two inequalities and
draw them. Remember to make the line for the first

inequality dotted.
Table of Values Table of Values
y>2- %x y < 2x
X y X y
0 2 3 6
3 0 2 4

Graph Shows Boundary Lines of 2x + 3y > 6 or y < 2x
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Step 2. Since the 1% inequality is greater than, shade above the
dotted line.

Graph of 2x + 3y > 6 or y < 2x with 15t Inequality Shaded
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Now we change the process to fit the “or.”

Step 3. Shade the 2" inequality below the solid line using the
same shading as in step 2.

Graph of 2x + 3y > 6 or y < 2x with y < 2x Shaded
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Step 4. Because this is now an “or” problem, we want to have
as our solution all the parts that are shaded. This shows
that a solution to either inequality is acceptable.

Step 5. The solution for 2x + 3y > 6 or y < 2x is shown below.

Final Solution for Graph of 2x + 3y > 6 or y < 2x
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Now it’s your turn to practice.
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