IDENTIFY THE INEQUALITIES A, B, AND C FOR WHICH THE
GIVEN ORrDERED PAIR Is A SoLuTIoN.A. X+yY 2B. Y
(3/2)x-1

IDENTIFY THE INEQUALITIES A, B , AND C For WHICH THE GIVEN ORDERED PAIR Is A SoLUTION.A. X+Y 2 B. Y (3/2)x-1

INTRODUCTION

(UNDERST ANDING INEQUALITIES AND THEIR SOLUTIONS IS A FUNDAMENTAL ASPECT OF ALGEBRA THAT PLAYS A CRUCIAL ROLE IN
VARIOUS FIELDS SUCH AS MATHEMATICS, ENGINEERING, ECONOMICS, AND SCIENCES. \/HEN WORKING WITH INEQUALITIES, A
COMMON TASK INVOLVES DETERMINING WHETHER A SPECIFIC ORDERED PAIR (X, Y) SATISFIES A GIVEN INEQUALITY, THUS
QUALIFYING AS A SOLUTION. THIS PROCESS IS VITAL IN GRAPHING INEQUALITIES, SOLVING SYSTEMS OF INEQUALITIES, AND

ANALYZING FEASIBLE REGIONS IN OPTIMIZATION PROBLEMS.

IN THIS ARTICLE, WE WILL FOCUS ON A SPECIFIC PROBLEM: IDENTIFYING THE INEQUALITIES A, B, AND C FOR WHICH THE GIVEN
ORDERED PAIR IS A SOLUTION. THE PROBLEM STATEMENT PRESENTS TWO INEQUALITIES:

- INeQUALITY A: \(x + v \Leq 2 \)
- INeQuALITY B: \( ¥ \GeQ \FrAc{3}{2}x - 1\)

THE GOAL IS TO UNDERSTAND HOW TO VERIFY IF A PARTICULAR ORDERED PAIR SATISFIES THESE INEQUALITIES AND HOW TO
DETERMINE IF IT IS A SOLUTION WITHIN CERTAIN INEQUALITY SYSTEMS. WE WILL EXPLORE THE METHODOLOGY INVOLVED IN
SOLVING SUCH PROBLEMS, INTERPRET THE INEQUALITIES GRAPHICALLY, AND EXTEND THE DISCUSSION TO SYSTEMS OF
INEQUALITIES, FEASIBLE REGIONS, AND THEIR APPLICATIONS.

UNDERSTANDING THE GIVEN INEQUALITIES

BEFORE DIVING INTO THE SOLUTION PROCESS, IT IS ESSENTIAL TO INTERPRET THE GIVEN INEQUALITIES AND UNDERSTAND THEIR
GEOMETRIC REPRESENTATIONS.

INeQUALITY A: \( x + ¥ \LeQ 2 \)

THIS INEQUALITY REPRESENTS ALL POINTS (X, Y) ON OR BELOW THE LINE \( X + ¥ = 2 \). THE LINE ITSELF ACTS AS THE
BOUNDARY, AND THE INEQUALITY INDICATES THE REGION ON OR BENEATH THIS BOUNDARY.

- Bounbary LINE: \(x + ¥y =2 \)

- TEST POINT: TO DETERMINE WHICH SIDE OF THE LINE SATISFIES THE INEQUALITY, PICK A TEST POINT NOT ON THE LINE, SUCH
as (0,0):

-\(0+0=0\teq2 )| True

- THEREFORE, THE REGION INCLUDING (0,0) IS PART OF THE SOLUTION SET.

INeQuUALITY B: \( ¥ \GeQ \FrrRAC{3}{2}x - 1)

THIS INEQUALITY SIGNIFIES ALL POINTS (X, ) oN or ABOVE THE LINE \( Y = \FRAC{3}{2}x - 1\). THE BOUNDARY IS THE
LINE ITSELF, AND THE INEQUALITY POINTS TO THE REGION ABOVE OR ON THIS LINE.

- Bounbary LINE: \( ¥ = \FrrAC{33}{23x - 1 \)



- TesT PoINT: AGAIN, TEST wiTH (0,0):
-\( 0 \ceq \rrAC{3}{23}\TMes 0 - 1=-T\)[F \(O\ceq-T1\)P True
- So, THE REGION INCLUDING (0,0) IS PART OF THE SOLUTION.

DETERMINING IF A GIVEN ORDERED PAIR IS A SOLUTION

SUPPOSE WE ARE GIVEN AN ORDERED PAIR, SAY, \( (X, Y) = (A, 8) \). TO VERIFY IF THIS PAIR SATISFIES THE INEQUALITIES,
FOLLOW THESE STEPS:

1. SuesTITUTE \( x = A \) anD \( ¥ =8 \) INTO EACH INEQUALITY.

2. CHECK IF THE INEQUALITIES HOLD TRUE:

- For INeQuaLITY A: \(A +B \LEQ 2 \)

- For INeQuaLITY B: \( B \GEQ \FrAC{3}23a- 1))

3. DETERMINE WHETHER THE PAIR SATISFIES BOTH INEQUALITIES SIMULTANEOUSLY.
For EXAMPLE, CONSIDER THE PAIR \( (x, v) = (1, 1) \):

- SUBSTITUTE INTO INEQUALITY A:

MT+1=2\tee2 V)[R True

- SUBSTITUTE INTO INEQUALITY B:

\( 1 \ceQ \rrAC{3}{2} \1iMes 1 - 1 =\rrac{3}2}-1=0.5))

\(1\cEQ 0.5 \) ] TruUE

SINCE BOTH INEQUALITIES ARE SATISFIED, \( (1, 1) \) IS A SOLUTION TO THE SYSTEM.

SimiLARLY, TEsT \( (x, ) =(2,0) \):

- INeQuALITY A:\(2+0=2\te 2 )] TruE
- INeQuALITY B: \( 0 \GeQ \FrRAC{3X23\TiMes 2-1=3-1=2 V)R \(O\ceQ 2 \)[F FALSE

THus, \( (2, 0) \) DOES NOT SATISFY BOTH INEQUALITIES AND IS NOT A SOLUTION.

GRAPHICAL REPRESENTATION OF THE INEQUALITIES

VISUALIZING INEQUALITIES HELPS IN UNDERSTANDING THE SOLUTION SPACE AND THE RELATIONSHIPS BETWEEN DIFFERENT
INEQUALITIES.

GRAPHING INEQUALITY A: \( x + Y \Leq 2 \)

- DRAW THE BOUNDARY LINE \( x + v =2 \).
- SHADE THE REGION BELOW OR ON THE LINE, SINCE THE INEQUALITY IS “LESS THAN OR EQUAL TO".
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GRAPHING INEQUALITY B: \( ¥ \GeQ \Frrac{3}{23}x - 1)

- DrAW THE BOUNDARY LINE \( ¥ = \rrRAC{3}{2}x - T \).
- SHADE THE REGION ABOVE OR ON THIS LINE.

THE INTERSECTION OF THE SHADED REGIONS FROM BOTH INEQUALITIES REPRESENTS THE FEASIBLE SOLUTION SET SATISFYING
BOTH INEQUALITIES SIMULTANEOQUSLY.



SYSTEM OF INEQUALITIES AND FEASIBLE REGION

\W/HEN MULTIPLE INEQUALITIES ARE COMBINED, THEY FORM A SYSTEM OF INEQUALITIES. THE SOLUTION TO THE SYSTEM IS THE
FEASIBLE REGION—THE INTERSECTION OF ALL INDIVIDUAL SOLUTION REGIONS.

STEPS To FIND THE FEASIBLE REGION

1. GRAPH EACH INEQUALITY ON THE SAME COORDINATE PLANE.
2. IDENTIFY THE REGIONS SATISFYING EACH INEQUALITY.
3. THE FEASIBLE REGION IS WHERE ALL THESE REGIONS OVERLAP.

ExAMPLE: GRAPHICAL SOLUTION OF THE SYSTEM

- GRAPH THE BOUNDARY LINES \( X + ¥ = 2 \) anp \( ¥ = \rrac{3}{23x - 1 \).

- SHADE THE RESPECTIVE SOLUTION REGIONS:

-\(x + v \LEQ 2 \): BELOW OR ON THE LINE.

-\ v \ceQ \FrRAC{33}{2}x - 1 \): ABOVE OR ON THE LINE.

- THE OVERLAPPING REGION IS THE SET OF ALL POINTS SATISFYING BOTH INEQUALITIES.

APPLICATIONS OF INEQUALITIES AND SOLUTION SETS

UNDERST ANDING INEQUALITIES AND THEIR SOLUTIONS IS ESSENTIAL IN NUMEROUS PRACTICAL APPLICATIONS:

- LINEAR PROGRAMMING: FINDING OPTIMAL SOLUTIONS WITHIN A FEASIBLE REGION DEFINED BY INEQUALITIES.
- EconoMIcs: BUDGET CONSTRAINTS AND PROFIT MAXIMIZATION.

- ENGINEERING: SAFETY MARGINS AND DESIGN CONSTRAINTS.

- SCIENCE: MODELING PHYSICAL PHENOMENA WITH BOUNDS AND RESTRICTIONS.

CONCLUSION

DETERMINING WHETHER AN ORDERED PAIR SATISFIES A SYSTEM OF INEQUALITIES IS A VITAL SKILL IN ALGEBRA. |T INVOLVES
SUBSTITUTING THE PAIR INTO EACH INEQUALITY AND VERIFYING THE INEQUALITIESI CONDITIONS. GRAPHICAL REPRESENTATION
ENHANCES UNDERSTANDING BY VISUALIZING FEASIBLE REGIONS AND SOLUTION SETS, ESPECIALLY WHEN DEALING WITH SYSTEMS
OF INEQUALITIES.

IN THE SPECIFIC CASE OF THE INEQUALITIES \( X + v \LEQ 2 \) AND \( ¥ \GeQ \FRAC{3}{2}x - 1\), THE SOLUTION PROCESS
INVOLVES TESTING THE POINT IN QUESTION, ANALYZING THE BOUNDARY LINES, AND VISUALIZING THE INTERSECTION OF THE
SOLUTION REGIONS. MASTERING THESE CONCEPTS ENABLES STUDENTS AND PROFESSIONALS TO SOLVE COMPLEX PROBLEMS
INVOLVING INEQUALITIES EFFECTIVELY AND APPLY THEM IN REAL-WORLD SCENARIOS.

BY DEVELOPING A SOLID UNDERSTANDING OF INEQUALITIES, THEIR GRAPHICAL REPRESENTATIONS, AND SOLUTION VERIFICATION

METHODS, YOU WILL ENHANCE YOUR MATHEMATICAL PROBLEM~-SOLVING SKILLS AND BE BETTER EQUIPPED TO HANDLE ADVANCED
TOPICS IN ALGEBRA, OPTIMIZATION, AND BEYOND.

FREQUENTLY AskeD QUESTIONS



GIVEN THE ORDERED PAIR (4, 2), DOES IT SATISFY THE INEQUALITY X + Y > 5? IF
NOT, WHY?

SUBSTITUTE X=4 AND Y=2 INTO THE INEQUALITY: 4 + 2 > 5, WHICH SIMPLIFIES TO 6 > 5. SINCE THIS IS TRUE, THE ORDERED
PAIR (4, 2) SATISFIES THE INEQUALITY X + Y > 5.

For THE INEQUALITY Y < (3/2)X - 1, boes THE POINT (2, 2) SATISFY IT?

SuBsTITUTE X=2 AnD Y=2: 2 < (3/2)2 -1 2<3-1 2 < 2, WHICH IS TRUE. THEREFORE, (2, 2) SATISFIES THE
INEQUALITY Y < (3/2)X - 1.

IF THE ORDERED PAIR (1, 3) IS A SOLUTION FOR THE INEQUALITY X - 2Y < -5, DOES IT
SATISFY THIS INEQUALITY?

SuesTITUTE X=1 AND Y=3: 1-23<-5 1-6<-5 -5 < -5. SINCE -5 1S NOT LESS THAN -5, THE PAIR (1, 3) DOES
NOT SATISFY THE INFQUALITY.

IDENTIFY THE INEQUALITIES A, B, AND C FROM THE DESCRIPTION: AIS X +Y >4, B s
Y <(3/2)X -1, anp Ci1s X - 2Y < -3. WHICH OF THESE ARE SATISFIED BY THE
poINT (3, 2)?

SUBSTITUTE X=3, Y=2:

-For A:3+2>4F 5>4(TrUE)

-ForB:2<(3/2)3 -1 2<45-1 2 < 3.5 (TRUE)
-ForC:3-22<-3[] 3-4<-3[ -1<-3(FALSE)

THUs, THE POINT (3, 2) SATISFIES INEQUALITIES A AND B, BUT NOT C.

DETERMINE WHETHER THE ORDERED PAIR (O, 1) SATISFIES THE INEQUALITIES A: X + Y >
1,B:Y>(3/2)X-2, a0 C: X -2Y < -2.

SussTITUTE X=0, Y=1:

-ForA:0+ 121 1> 1 (TrRUE)

-ForB: 1>(3/2)0-2 1> -2 (TrRUE)
-ForC:0-21<-2 0-2<-2pF -2<-2(TruUE)
THererore, THE POINT (O, 1) SATISFIES ALL THREE INEQUALITIES.

ADDITIONAL RESOURCES

UNDERSTANDING AND IDENTIFYING INEQUALITIES FROM GIVEN SoLUTIONS: A COMPREHENSIVE GUIDE

\W/HEN WORKING WITH INEQUALITIES IN ALGEBRA, A FUNDAMENTAL SKILL IS BEING ABLE TO DETERMINE WHICH INEQUALITIES ARE
SATISFIED BY A PARTICULAR ORDERED PAIR. THIS PROCESS IS ESSENTIAL IN VARIOUS FIELDS SUCH AS MATHEMATICS,
ECONOMICS, ENGINEERING, AND DATA SCIENCE, WHERE UNDERSTANDING THE FEASIBLE REGIONS OR SOLUTIONS IN A COORDINATE
SYSTEM PLAYS A VITAL ROLE. IN THIS DETAILED REVIEW, WE WILL EXPLORE HOW TO IDENTIFY THE INEQUALITIES FOR WHICH A
GIVEN ORDERED PAIR IS A SOLUTION, USING THE SPECIFIC EXAMPLES OF INEQUALITIES A AND B, AND A PARTICULAR ORDERED
PAIR.



INTRODUCTION TO INEQUALITIES AND ORDERED PAIRS

BEFORE DIVING INTO THE SPECIFIC INEQUALITIES, LET'S ESTABLISH A SOLID FOUNDATION ON WHAT INEQUALITIES ARE AND HOW
ORDERED PAIRS RELATE TO THEM.

W/HAT IS AN INEQUALITY?

AN INEQUALITY IS A MATHEMATICAL STATEMENT THAT COMPARES TWO EXPRESSIONS USING SYMBOLS SUCH AS '<', *>' '<")
OR '>'. FOR EXAMPLE, 'X + Y < 5 INDICATES THAT THE SUM OF 'X' AND 'Y' IS LESS THAN OR EQUAL TO 5.

W/HAT IS AN ORDERED PAIR?

AN ORDERED PAIR ‘(X, Y)' REPRESENTS A POINT IN THE COORDINATE PLANE, WHERE ‘X' IS THE HORIZONTAL COORDINATE, AND 'Y'
IS THE VERTICAL COORDINATE. TO DETERMINE WHETHER A POINT IS A SOLUTION TO AN INEQUALITY, WE SUBSTITUTE THE ‘X'
AND 'Y' VALUES INTO THE INEQUALITY AND CHECK IF THE RESULTING STATEMENT IS TRUE.

THE GoAL

GIVEN AN ORDERED PAIR AND A SET OF INEQUALITIES, OUR GOAL IS TO DETERMINE WHICH INEQUALITIES THE POINT SATISFIES.

CONVERSELY, GIVEN AN INEQUALITY, WE CAN ALSO FIND ALL POINTS THAT SATISFY IT—THESE POINTS FORM THE SOLUTION
REGION.

ANALYZING THE GIVEN INEQUALITIES AND THE ORDERED PAIR

SUPPOSE WE ARE PROVIDED WITH THE FOLLOWING INEQUALITIES:

- INeQuALITY A \( x + Y \LeQ 2 \)
- INeQuALITY B: \( ¥ \GceQ \LerT(\FrAC{3}{2\rIGHT) x - 1 \)

AND AN orRDERED PAIR: \((x_0, ¥_0)\) (WHICH YOU CAN THINK OF AS SPECIFIC COORDINATES, E.G., (1, 0), (2, 1), eTc.).
Our TASK IS:

- To VERIFY WHETHER THIS PARTICULAR PAIR SATISFIES EACH INEQUALITY.
- TO IDENTIFY THE INEQUALITIES FOR WHICH THE PAIR IS A SOLUTION.

STeP-BY-STEP METHODOLOGY FOR VERIFICATION

To SYSTEMATICALLY DETERMINE WHETHER THE ORDERED PAIR IS A SOLUTION, FOLLOW THESE STEPS!

STeP 1: WRITE DOWN THE INEQUALITIES EXPLICITLY
ENSURE CLARITY ON THE INEQUALITIESI FORMS:

- INeQuUALITY A: \(x + v \Leq 2 \)
- INeQuALITY B: \( ¥ \GEQ \LerT(\FrAC{3}{ 2 \rIGHT) x - 1 \)

STeP 2: SUBSTITUTE THE ORDERED PAIR INTO EACH INEQUALITY
SupPOSE THE ORDERED PAIR IS \((x_0, v_0)\). SUBSTITUTING THESE VALUES:

- For INEQUALITY A: CHEck IF\(x_0 +v_0 \Lteq 2 \)
- For INeQUALITY B: CHeck IF \( v_0 \ceQ \LerT(\rrAC{3}{2}\rIGHT) x_0 - 1)



STeP 3: EVALUATE THE INEQUALITIES
PERFORM THE CALCULATIONS:

- CompuTte \(x_0+v_0\).
- CompUTE \( \LerT(\FRAC{3}{ 2}\rIGHT) x_0 - 1\) anp compare wiTH \( ¥_0 \).

STEP 4: DETERMINE THE SOLUTION STATUS

- IF THE INEQUALITY HoLDS TRUE (£.G., \( x_O + v_0 \LEQ 2 \)), THEN THE PAIR SATISFIES THAT INEQUALITY.
- |F NOT, THEN THE PAIR DOES NOT SATISFY IT.

Deep Dive INTO INEQUALITY A: \( x + ¥ \LeQ 2 \)

LET’'S ANALYZE INEQUALITY A THOROUGHLY.

GEOMETRIC INTERPRETATION
THe INEQUALITY \( X + ¥ \LEQ 2 \) DEFINES A REGION IN THE COORDINATE PLANE:

- THe BoUNDARY LINE IS \( x + ¥ =2 \).
- THE REGION OF SOLUTIONS IS BELOW OR ON THIS LINE, BECAUSE THE INEQUALITY IS LESS THAN OR EQUAL TO.

GRAPHICAL PERSPECTIVE
- THeLNne \( x + ¥ = 2 \) CUTS THROUGH THE COORDINATE PLANE WITH INTERCEPTS AT:

- \(x \)-InTercepT: wHen \( ¥=0\), THen \( x=2 \).
-\C v \)-inTercerT: WHeN \( x=0\), THen \( y=2 ).

- THE FEASIBLE REGION INCLUDES ALL POINTS WHERE \( Xty \LEQ 2 \), WHICH IS THE HALF-PLANE BENEATH OR ON THE LINE.

ALGEBRAIC ANALYSIS
To VERIFY IF A SPECIFIC POINT \((x_0, Y_0)\) IS IN THIS REGION:

- CAaLcuLaTEN(S=x 0+v_0\).
- CHeck IF \( S \Leq 2 \).

ExAMPLE:
Suppose THE PoINT IS (1, 0.5):

-\(1+0.5=1.5\LeQ 2 \), SO YES, THE POINT SATISFIES INEQUALITY A.

COUNTEREXAMPLE:
SupPOSE THE POINT IS (2, 1):

-\(2+ 1=3\NoT\LEQ 2 \), SO NO, IT DOES NOT SATISFY INEQUALITY A.

SumMarY ofF CRITICAL PoINTS

- THe BOUNDARY LINE: \( x + v =2 \).

- THe INEQUALITY: \( x + ¥ \LEQ 2 \) SIGNIFIES THE REGION BELOW OR ON THIS LINE.

- POINTS SATISFY THE INEQUALITY IF THEIR SUM \( X + v \) IS LESS THAN OR EQUAL TO 2.



Deep DivE INTO INEQUALITY B: \( ¥ \GeQ \LEFT(\FRAC{3 H{ 2}\RIGHT) X - T

\)

Now, LET'S THOROUGHLY ANALYZE INEQUALITY B.

GEOMETRIC INTERPRETATION
- THe BouNDARY LINE IS \( ¥ = \LerT(\FrAC{33}{2}\rIGHT) x - 1 \).
- THE SOLUTION REGION INCLUDES POINTS ABOVE OR ON THIS LINE SINCE THE INEQUALITY 1S \( ¥ \GEQ \) THE EXPRESSION.

GRAPHICAL PERSPECTIVE
- THe LINE HAS A sLopPe ofF \( \FrRAC{3}{2} \) anD A v-INTERCEPT AT \( Y =-1\).
- THE FEASIBLE REGION IS THE HALF-PLANE ABOVE OR ON THE LINE.

ALGEBRAIC ANALYSIS
To peTerMINE IF A POINT \((x_0, Y_0)\) SATISFIES INEQUALITY B:

- CALcULATE THE RIGHT SIDE: \( R = \LerT(\rRAC{3}{2}\rIGHT) x_0 - 1 \).
- Compare \(Y_O \) witH \(R \):

-IF\(v_O \GEQR \), THE POINT SATISFIES THE INEQUALITY.
- OTHERWISE, IT DOES NOT.

EXAMPLE:
SuPPOSE THE POINT IS (2, 2):

-\(R=\rRAc{3}{2}\TiMes 2-1=3-1=2\).
-\(v_0=2\GeQ 2 \), SO YES, THE POINT SATISFIES INEQUALITY B.

COUNTEREXAMPLE:
SupposE THE POINT IS (0, -2):

-\(R=\rrAc{3}{2} \TiMes 0 - 1 =-1\).
-\(v_0=-2\noT\GeQ -1 ), so no.

BoUNDARY LINE AND REGION
- Tre BouNDARY LINE: \( ¥ = \LerT(\FRAC{3H{ 2 \rIGHT) x - T \).
- THE SOLUTION REGION: ABOVE OR ON THE LINE.

APPLYING THE PROCESS TO A SPECIFIC EXAMPLE

GIVEN THE INEQUALITIES:
- INeQUALITY A: \(x + v \LEQ 2 \)
- INeQuUALITY B: \( v \GeQ \LerT(\FRAC{3}{2}\rIGHT) x - 1 \)

SuPPOSE THE ORDERED PAIR IS (1, 0).

STeP 1: SUBSTITUTE INTO INEQUALITY A
-\M(x+vy=1+0=11\)

- CHeck: \( 1 \Leq 2 \)? Ves.

CONCLUSION: THE PAIR SATISFIES INEQUALITY A.

STEP 2: SUBSTITUTE INTO INEQUALITY B
-\(R = \LerT(\FRAC{3}{2\rIGHT) \TIMES 1-1=1.5-1=0.5))



- CompAare \(Y=0\) witH\(R=0.5\):
-1s\( 0 \ceQ 0.5 \)? No.
CONCLUSION: THE PAIR DOES NOT SATISFY INEQUALITY B.

FINAL ASSESSMENT:
THe PoINT (1, O) SATISFIES INEQUALITY A BUT NOT INEQUALITY B.

GENERAL STRATEGY FOR IDENTIFYING INEQUALITIES FOR ANY GIVEN POINT

\X/HEN DEALING WITH MULTIPLE INEQUALITIES AND A SPECIFIC POINT, FOLLOW THIS STRUCTURED APPROACH:

1. LIST ALL INEQUALITIES CLEARLY.

2. SUBSTITUTE THE POINT'S COORDINATES INTO EACH INEQUALITY.
3. PERFORM THE CALCULATIONS METICULOUSLY.

4. INTERPRET THE RESULTS:

Identify The Inequalities A B And C For Which The Given
Ordered Pair Is A Solution AXY2BY32X1

Identify The Inequalities A B And C For Which The Given Ordered Pair Is A Solution AXY2BY 32
X1
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