5 6 PRACTICE GRAPHING INEQUALITIES IN TWO VARIABLES

5 6 PRACTICE GRAPHING INEQUALITIES IN TWO VARIABLES IS AN ESSENTIAL SKILL IN ALGEBRA THAT ENABLES STUDENTS TO
VISUALIZE AND SOLVE PROBLEMS INVOLVING RELATIONSHIPS BETWEEN TWO QUANTITIES. GRAPHING INEQUALITIES PROVIDES A
GEOMETRIC INTERPRETATION OF ALGEBRAIC EXPRESSIONS, MAKING IT EASIER TO UNDERSTAND THE SOLUTIONS TO PROBLEMS IN
VARIOUS FIELDS, SUCH AS ECONOMICS, ENGINEERING, AND SOCIAL SCIENCES. IN THIS ARTICLE, WE WILL DELVE INTO THE
FUNDAMENTALS OF GRAPHING INEQUALITIES IN TWO VARIABLES, THE METHODS USED FOR GRAPHING, AND PRACTICAL EXERCISES
TO REINFORCE THESE CONCEPTS.

UNDERSTANDING INEQUALITIES IN TWO V ARIABLES

INEQUALITIES IN TWO VARIABLES COMPARE TWO EXPRESSIONS, TYPICALLY INVOLVING VARIABLES \(x\) AND \(¥\). THE MOST
COMMON SYMBOLS USED FOR INEQUALITIES ARE:

-\(>\) (GREATER THAN)

- \(<\) (LEss THAN)

- \(\ceQ\) (GREATER THAN OR EQUAL TO)
- \(\LeQ\) (LESS THAN OR EQUAL TO)

FOR EXAMPLE, AN INEQUALITY LIKE \(Y < 2x + 3\) REPRESENTS A REGION ON THE COORDINATE PLANE WHERE THE VALUE OF
\(¥\) I1s LEss THAN THE ExPressIoN \(2x + 3\).

THE GRAPH OF AN INEQUALITY

\W/HEN GRAPHING INEQUALITIES, THE FIRST STEP IS TO GRAPH THE CORRESPONDING EQUATION AS IF IT WERE AN EQUALITY. FOR
THE INEQUALITY \(Y < 2x + 3\), WE WOULD FIRST GRAPH THE LINE \(Y = 2x + 3\).

1. IDENTIFY THE LINE:
- THE LINE’S SLOPE IS 2, AND THE Y-INTERCEPT IS 3.
- To PLOT THE LINE, YOU CAN USE POINTS. For EXAMPLE, IF \(x = 0\), THen \(v = 3\), anp 1F \(x = 11), THen \(y = 5\).

2. DETERMINE THE LINE TYPE:

- SINCE THE INEQUALITY 1S STRICT (\(<\)), WE WILL GRAPH THE LINE AS A DASHED LINE. THIS INDICATES THAT POINTS ON THE
LINE ARE NOT INCLUDED IN THE SOLUTION SET.

3. SHADE THE REGION:

- TO FIND OUT WHICH SIDE OF THE LINE TO SHADE, YOU CAN PICK A TEST POINT, SUCH AS \((0, 0)\). SUBSTITUTING INTO THE
INEQUALITY GIVES \(0 < 2(0) + 3\), WHICH IS TRUE. THEREFORE, YOU SHADE THE REGION THAT INCLUDES THE ORIGIN.

STEPS FOR GRAPHING INEQUALITIES

To EFFECTIVELY GRAPH INEQUALITIES IN TWO VARIABLES, FOLLOW THESE STEPS!

1. WRITE THE INEQUALITY IN THE CORRECT FORMAT: MAKE SURE THE INEQUALITY IS EXPRESSED IN TERMS OF \(Y\) \WHEN
NECESSARY.

2. GRAPH THE BOUNDARY LINE:
- IF THE INEQUALITY IS STRICT (UsING \(<\) or \(>\)), USE A DASHED LINE.

- IF 1T 1s INcLusive (using \(\Leq\) or \(\GEQ\)), USE A soLID LINE.

3. CHoOSE A TEST POINT: SELECT A POINT THAT IS NOT ON THE BOUNDARY LINE TO DETERMINE WHICH SIDE TO SHADE.



4. SHADE THE APPROPRIATE REGION: BASED ON THE TEST POINT, SHADE THE AREA THAT SATISFIES THE INEQUALITY.

5. LABEL YoUR GrAPH: CLEARLY LABEL THE AXES AND THE INEQUALITY REPRESENTED ON THE GRAPH.

ExAMPLE PROBLEMS

LET’S WORK THROUGH SOME EXAMPLE PROBLEMS TO PRACTICE GRAPHING INEQUALITIES IN TWO VARIABLES.
ExaMpPLE 1: GrAPH THE INEQUALITY \(¥ \GeQ -\FrAac{1}{23}x + 4\)

1. Bounpary LiNe: THe EQUATION oF THE LINE IS \(Y = -\FRac{ TH 2}x + 4\). THe sLore 1s \(-\Frrac{ 13}{23\) AnD THE Y-
INTERCEPT IS 4.

2. GRAPHING THE LINE:

- PLoT THE Y-INTErRCEPT (O, 4).

- USING THE SLOPE, PLOT ANOTHER POINT (2, 3).

3. LiNe Type: SINCE THE INEQUALITY 1S INCLUSIVE (\(\GEQ\)), DRAW A SOLID LINE.

4. TesT Point: Use (0,0). SussTituTe: \(0 \ceq -\rrac{ 13{23(0) + 4\) \(0 \ceq 4\) (FaLsE).
5. SHADE: SHADE ABOVE THE LINE, INDICATING THAT ALL POINTS SATISFYING THE INEQUALITY ARE INCLUDED.
ExAMPLE 2: GRAPH THE INEQUALITY \(v¥ < 3x - 1\)

1. BoUNDARY LINE: THE CORRESPONDING EQUATION IS \(¥ = 3x - T\).

2. GRAPHING THE LINE:

- PLoT THE v-iINTercerPT (O, - 1).

- ANOTHER POINT CAN BE FOUND BY CHOOSING \(x = T\), aiving \(y = 2\).

3. LINe TyPe: SINCE THE INEQUALITY 1S STRICT (\(<\)), DRAW A DASHED LINE.

4. Test Point: Try (0,0): \(0 < 3(0) - T\) B \(0 <-1\) (FALSE).

5. SHADE: SHADE BELOW THE LINE.

PrACTICE PROBLEMS

Now THAT YOU UNDERSTAND THE PROCESS, HERE ARE SOME PRACTICE PROBLEMS FOR YOU TO GRAPH:

1. GRAPH THE INEQUALITY \(Y \LEQ 4x + 2\)

2. GRAPH THE INEQUALITY \(y > -x + 1\)

3. GRAPH THE INEQUALITY \(2x + 3y < 6\)

4. GraPH THE INEQUALITY \(¥ \GeQ -3x + 5\)

5. GraAPH THE INEQUALITY \(¥ < \rrac{13}{33}x + 2\)

SOLUTIONS To PRACTICE PROBLEMS

LET’S PROVIDE BRIEF SOLUTIONS TO THE PRACTICE PROBLEMS LISTED ABOVE:

1. For \(¥ \LEQ 4x + 2\), GRAPH THE LINE AS SOLID AND SHADE BELOW IT.
2.For \(¥ > -x + 1\), GRAPH THE LINE AS DASHED AND SHADE ABOVE IT.



3. For \(2x + 3v < 6\), rearraNGE TO \(Y < -\FRAC{2}{3}x + 2\), DRAW A DASHED LINE AND SHADE BELOW.
4. For \(¥ \GEQ -3x + 5\), GRAPH AS SOLID AND SHADE ABOVE.
5. For \(¥ < \FrrRAc{ 13}{3}x + 2\), GRAPH THE LINE DASHED AND SHADE BELOW.

CoNcCLUSION

MASTERING 5 & PRACTICE GRAPHING INEQUALITIES IN TWO VARIABLES IS CRUCIAL FOR STUDENTS AS IT FORMS THE BASIS FOR
UNDERSTANDING MORE COMPLEX MATHEMATICAL CONCEPTS. BY FOLLOWING THE SYSTEMATIC APPROACH OUTLINED IN THIS
ARTICLE, STUDENTS CAN DEVELOP CONFIDENCE IN THEIR ABILITY TO GRAPH INEQUALITIES ACCURATELY. REGULAR PRACTICE
WITH VARIOUS TYPES OF INEQUALITIES WILL FURTHER SOLIDIFY THESE SKILLS, ENABLING STUDENTS TO TACKLE REAL-WORLD
PROBLEMS THAT INVOLVE INEQUALITIES EFFECTIVELY. CONTINUE TO EXPLORE AND PRACTICE, AND SOON YOU WILL FIND
YOURSELF ADEPT AT GRAPHING INEQUALITIES EFFORTLESSLY!

FREQUENTLY AskeD QUESTIONS

\WHAT IS THE FIRST STEP IN GRAPHING A LINEAR INEQUALITY IN TWO VARIABLES?

THE FIRST STEP IS TO REWRITE THE INEQUALITY IN SLOPE-INTERCEPT FORM (Y =MX t B) TO IDENTIFY THE SLOPE AND Y-
INTERCEPT.

How DO YOU DETERMINE WHETHER TO USE A SOLID OR DASHED LINE WHEN GRAPHING
INEQUALITIES?

DASHED LINE FOR ‘<’ or ">’ INEQUALITIES, INDICATING THAT POINTS ON THE LINE ARE NOT INCLUDED.

USE A SOLID LINE FOR ISI orR >’ INEQUALITIES, INDICATING THAT POINTS ON THE LINE ARE INCLUDED IN THE SOLUTION. UsE A

\WHAT DOES THE SHADED REGION REPRESENT WHEN GRAPHING AN INEQUALITY?

THE SHADED REGION REPRESENTS ALL THE POSSIBLE SOLUTIONS TO THE INEQUALITY, INDICATING ALL THE POINTS (X/ Y) THAT
SATISFY THE INEQUALITY.

How CAN YOU TEST A POINT TO SEE IF IT IS A SOLUTION TO A GRAPHED INEQUALITY?

SELECT A POINT NOT ON THE BOUNDARY LINE (COMMONLY (0,0) IF IT'S NOT ON THE LINE) AND SUBSTITUTE ITS COORDINATES
INTO THE ORIGINAL INEQUALITY. |F THE INEQUALITY HOLDS TRUE, THE POINT IS A SOLUTION; OTHERWISE, IT IS NOT.

\WHAT IS THE SIGNIFICANCE OF THE INEQUALITY SYMBOLS WHEN GRAPHING?

THE INEQUALITY SYMBOLS DETERMINE THE BOUNDARY LINE'S STYLE (SOLID OR DASHED) AND THE DIRECTION OF THE SHADING,
WHICH INDICATES THE SET OF SOLUTIONS THAT SATISFY THE INEQUALITY.

CAN A SYSTEM OF INEQUALITIES BE GRAPHED , AND IF SO, HOW?

YES, A SYSTEM OF INEQUALITIES CAN BE GRAPHED BY GRAPHING EACH INEQUALITY ON THE SAME COORDINATE PLANE. THE
SOLUTION TO THE SYSTEM IS WHERE THE SHADED REGIONS OVERLAP.
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