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\UNDERSTANDING THE CONCEPT OF COLLINEARITY IS FUNDAMENTAL IN COORDINATE GEOMETRY, ESPECIALLY WHEN WORKING W/ITH
POINTS ON A PLANE. THE PROBLEM OF DETERMINING THE VALUE OF ‘A’ SUCH THAT THE POINTS (4, 2), (0, 3), anp (3, ) LIE ON
THE SAME STRAIGHT LINE INVOLVES APPLYING THE PRINCIPLES OF SLOPE AND THE EQUATION OF A LINE. THIS ARTICLE PROVIDES
A COMPREHENSIVE GUIDE TO SOLVING SUCH PROBLEMS, INCLUDING DETAILED STEPS, EXPLANATIONS, AND TIPS FOR EFFECTIVE
PROBLEM-SOLVING.

INTRODUCTION TO COLLINEARITY AND |TS IMPORTANCE

COLLINEARITY REFERS TO THE PROPERTY OF THREE OR MORE POINTS LYING ON THE SAME STRAIGHT LINE. RECOGNIZING
COLLINEARITY IS CRUCIAL IN VARIOUS MATHEMATICAL AND REAL-WORLD APPLICATIONS, SUCH AS:

- ANALYZING GEOMETRIC FIGURES

- DESIGNING ENGINEERING STRUCTURES

- NAVIGATING IN GPS sYsTeEMS

- COMPUTER GRAPHICS AND IMAGE PROCESSING

IN COORDINATE GEOMETRY, ESTABLISHING WHETHER POINTS ARE COLLINEAR OFTEN INVOLVES CALCULATING SLOPES OR USING
THE AREA METHOD. THIS ARTICLE FOCUSES ON THE SLOPE METHOD TO FIND THE UNKNOWN VALUE OF ‘A’ THAT ENSURES THE
THREE POINTS ARE COLLINEAR.

(UNDERSTANDING THE GIVEN POINTS AND THE PROBLEM
THE POINTS PROVIDED ARE:

-Point 1: (4, 2)

- Point 2: (0, 3)

- Point 3:(3, )

HERE/ THE FIRST TWO POINTS ARE FULLY SPECIFIED, WHILE THE THIRD POINT'S Y-COORDINATE IS UNKNOWN AND REPRESENTED BY
‘A." OUR GOAL IS TO DETERMINE THE VALUE OF ‘A’ SUCH THAT ALL THREE POINTS ARE COLLINEAR.

APPROACH TO FIND THE VALUE OF A

To FIND ,A,I WE NEED TO ENSURE THAT THE THREE POINTS LIE ON THE SAME STRAIGHT LINE. THE MOST STRAIGHTFORW ARD
METHOD INVOLVES:

1. CALCULATING THE SLOPE BETWEEN THE FIRST TWO POINTS.
2. CALCULATING THE SLOPE BETWEEN THE SECOND POINT AND THE THIRD POINT (\X/ITH THE UNKNO\WN ,AI>.
3. SETTING THESE SLOPES EQUAL BECAUSE POINTS ON THE SAME LINE HAVE EQUAL SLOPES BETWEEN CONSECUTIVE POINTS.

Step 1: CALCULATE THE SLope BeTween (4, 2) anp (O, 3)

The stope \(M_{ 123 \) seTween PoinTs \((x_1, v_1) \) a0 \( (x_2, v_2) \) Is GIVEn BY:

\[
M {12} =\rrac{y_2-v_THx 2-x_1}
\]

APPLYING THE VALUES:

\[
M {12} = \rrAc{3 - 2}{0 - 4} = \rrac{ 13{-4} = -\rrac{ 13}{4}



\]
Step 2: CALCULATE THE SLope BeTween (O, 3) anp (3, A)

SiMiLARLY, THE sLore \(M_{23} \) eTween poinTs \( (x_2, v_2) \) ano \((x_3, v_3) ) is:

\[
M {23} = \rrac{A - 3}{3 - 0} = \rrac{A - 3}{3}
\]

STEP 3: SET THE SLOPES EQUAL AND SOLVE FOR A

SINCE THE THREE POINTS ARE COLLINEAR, THE SLoPES \(M_{ 123 \) anp \(M_{23} \) MUST BE EQUAL:

\[
-\rrAac{ 13{43 = \rrac{A - 3}{3}
\]

CROSS-MULTIPLIED:

\[
-1 \7imMes 3 =4 \1imes (A - 3)
\]

SIMPLIFY:

\[
-3=4A-12
\]

ADD 12 TO BOTH SIDES:

\l
-3+ 12 =4A
\]

\[

9 =4A

\]

DIVIDE BOTH SIDES BY 4:

A =\rrac{9}{4} =225

FINAL ANSWER: THE VALUE OF A

THE VALUE OF ‘A’ THAT MAKES THE POINTS (4, 2), (0, 3), anp (3, ) coLLINEAr Is A = 2.25.

ADDITIONAL METHODS TO VERIFY COLLINEARITY

\WHILE THE SLOPE METHOD IS EFFECTIVE, UNDERSTANDING ALTERNATIVE METHODS ENHANCES PROBLEM-SOLVING SKILLS:

1. AReA MeTHoD (TRIANGLE AREA ZErO CRITERION)

- THE THREE POINTS ARE COLLINEAR IF THE AREA OF THE TRIANGLE THEY FORM IS ZERO.
- AREA FORMULA:



\[

\TexT{Area} = \rRAC{1}{2} Ix_T(v_2-v 3)+x 2(v_ 3-v_1)+x 3(v_1-v_2)

\]

- SET THE AREA TO ZERO AND SOLVE For \( ¥_3\) (wHicH 1s "A").

2. VECTOR METHOD

- USE VECTORS AND CHECK IF THE VECTORS ARE SCALAR MULTIPLES.

-ForpoinTs \(P_1,P_2,P_3\), vectors \( \vec{P_1P_23}\) ano \( \vec{P_2P_ 3} \) ARE COLLINEAR IF THEIR
CROSS PRODUCT IS ZERO.

STEP-BY-STEP SOLUTION USING THE AREA METHOD

APPLYING THE AREA METHOD:

\[

0 =\rrAc{13{2}14(3 - A) + O(A - 2) + 3(2 - 3)|
\]

SIMPLIFY:

\[

0 =\rrAc{13}{2}14(3-A)+ 0+ 3(-1) = \rrac{13}{23 112 - 4A - 3] = \rrac{13}{2} |9 - 4A|
\]

MULTIPLY BOTH SIDES BY 2:

\[

0=19-4A|

\]

SET THE EXPRESSION INSIDE THE ABSOLUTE VALUE TO ZERO:
\[

9-4A=0

\]

SOLVE FOR A:

\[

4A = 9 \RigHTARROW A = \rrac{9}{4}=2.25
\]

THIS CONFIRMS OUR PREVIOUS RESULT.

PrACTICAL APPLICATIONS OF FINDING ‘A’ IN COLLINEARITY PROBLEMS

UNDERS T ANDING HOW TO FIND THE VALUE OF ‘A’ FOR COLLINEARITY HAS NUMEROUS PRACTICAL APPLICATIONS:
- IN CoMPUTER GRAPHICS: ENSURING POINTS ALIGN PERFECTLY FOR RENDERING LINES AND SHAPES.

- IN CIvIL ENGINEERING: DESIGNING STRUCTURES WHERE CERTAIN POINTS MUST BE ALIGNED.

- IN NAVIGATION AND GPS: VERIFYING THE ALIGNMENT OF WAYPOINTS OR SIGNALS.

- INDATA ANALYSIS: DETECTING LINEAR RELATIONSHIPS WITHIN DATASETS.

TIPS FOR SOLVING SIMILAR PROBLEMS

- ALWAYS VERIFY THE METHOD BEST SUITED FOR THE PROBLEM: SLOPE, AREA, OR VECTOR APPROACH.
- BE CAUTIOUS OF DIVISION BY ZERO WHEN CALCULATING SLOPES, CHECK IF POINTS ARE VERTICALLY ALIGNED.



- \WHEN DEALING WITH UNKNOWNS, SET UP EQUATIONS CAREFULLY AND DOUBLE-CHECK CALCULATIONS.
- USE ALTERNATIVE METHODS TO CROSS-VERIFY SOLUTIONS FOR ACCURACY.

CoNCLUSION

DETERMINING THE VALUE OF ‘A’ SO THAT THREE POINTS LIE ON THE SAME LINE INVOLVES UNDERSTANDING AND APPLYING CORE
PRINCIPLES OF COORDINATE GEOMETRY. THE SLOPE METHOD PROVIDES A STRAIGHTFORWARD APPROACH, LEADING TO THE
soLuTioN \( A = 2.25 \). RECOGNIZING MULTIPLE METHODS, SUCH AS THE AREA METHOD OR VECTOR APPROACH, CAN
ENHANCE PROBLEM-SOLVING SKILLS AND ENABLE VERIFICATION OF SOLUTIONS. MASTERING THESE TECHNIQUES IS ESSENTIAL FOR
STUDENTS AND PROFESSIONALS WORKING IN FIELDS THAT RELY ON GEOMETRIC ANALYSIS AND SPATIAL REASONING.

KEYWORDS: FIND THE VALUE OF A/ COLLINEARITY, POINTS ON THE SAME LINE, COORDINATE GEOMETRY, SLOPE METHOD, AREA
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FREQUENTLY AskeD QUESTIONS

How po | FIND THE VALUE OF A SUCH THAT THE POINTS (4, 2), (0, 3), anp (3, A)
LIE ON THE SAME LINEP

TO FIND A, FIRST DETERMINE THE SLOPE BETWEEN TWO KNOWN POINTS AND THEN SET THE SLOPE BETWEEN THE THIRD POINT AND
ONE OF THE KNOWN POINTS EQUAL TO IT. FOR EXAMPLE, FIND THE SLOPE BETWEEN (4, 2) aND (O, 3), THEN SET THE SLOPE
BETWEEN (4, 2) AND (3, A) EQUAL TO THAT, AND SOLVE FOR A.

\WHAT IS THE FIRST STEP IN SOLVING FOR A WHEN THREE POINTS ARE COLLINEAR?

CALCULATE THE SLOPE BETWEEN TWO OF THE POINTS, THEN VERIFY THAT THE THIRD POINT HAS THE SAME SLOPE WITH
RESPECT TO ONE OF THE OTHER POINTS.

How Do | CALCULATE THE SLOPE BETWEEN TWO POINTS (X1, Y1) AND (X2, Y2)?

USE THE FORMULA SLoPEM = (¥2 - v 1) / (x2 - x1).

\WHAT IS THE SLOPE BETWEEN THE POINTS (4, 2) anp (0, 3)?
THe sLope1s (3-2)/(0-4)=1/(-4)=-1/4.

How Do | SET UP THE EQUATION TO FIND A USING THE SLOPE?
SeT THe sLope BETWEEN (4, 2) AnD (3, A) EQUAL To -1/4: (A -2) [ (3-4) =-1/4. THEN SOLVE For A.

WHAT IS THE VALUE OF A AFTER SOLVING THE EQUATION?

Cross-MuLTIPLIED: (A - 2) (-1)=(3-4) (-1/4). SimpLiry: - (A - 2) =(-1) (-1/4) = 1/4.S0,-A + 2 = 1/4. THen,
A=2-1/4=8/4-1/4=7]A4.

W/HAT IS THE FINAL VALUE OF A THAT MAKES ALL THREE POINTS COLLINEAR?
THe vALUE OF AIs 7/4 or 1.75.



CAN YOoU VERIFY THAT THE POINTS (4, 2), (0, 3), AnD (3, 7/4) ARE ON THE SAME
LINEP

YES, BY CHECKING THE SLoPE BETWEEN (O, 3) anp (3, 7/4):(7/4-3) / (3-0)=(7/4-12/4) | 3=(-5/4) ] 3=
-5/4 1/3 =-5/12. Since THe sLore BETWEEN (4, 2) anD (3, 7/4) 1s ALSO -5/ 12, THE POINTS ARE COLLINEAR.

ADDITIONAL RESOURCES

Fino THE VALUE OF A SucH THAT (4, 2), (0, 3) Anp (3, A) Lie On THe SAME Line

\UNDERSTANDING HOW TO DETERMINE WHETHER POINTS LIE ON THE SAME LINE IS A FUNDAMENTAL CONCEPT IN COORDINATE
GEOMETRY, OFTEN ENCOUNTERED IN HIGH SCHOOL AND COLLEGE-LEVEL MATHEMATICS. THIS PROBLEM INVOLVES FINDING THE
VALUE OF A sUCH THAT THE POINTS (4, 2), (0, 3), AND (3, A) LIE ON THE SAME LINE. IN THIS GUIDE, WE WILL EXPLORE THE

PRINCIPLES BEHIND COLLINEARITY, STEP-BY-STEP METHODS TO SOLVE THIS TYPE OF PROBLEM, AND PROVIDE DETAILED
EXPLANATIONS TO ENSURE CLARITY.

INTRODUCTION TO COLLINEARITY IN COORDINATE GEOMETRY

BEFORE DIVING INTO THE PROBLEM, IT'S CRUCIAL TO UNDERSTAND WHAT IT MEANS FOR POINTS TO BE COLLINEAR.

WHAT DoEs IT MeaN FOR PoINTS To BE COLLINEAR?

POINTS ARE SAID TO BE COLLINEAR IF THEY ALL LIE ON THE SAME STRAIGHT LINE. IN COORDINATE GEOMETRY, THIS CONDITION
CAN BE CHECKED USING THE COORDINATES OF THE POINTS. For THREE POINTS \( (x_T, v_1)\), \( (x_2, y_2) \), anp \(

(X_3/ Y_3) \), THEY ARE COLLINEAR IF AND ONLY IF THE AREA OF THE TRIANGLE FORMED BY THESE POINTS IS ZERO, OR
EQUIVALENTLY, IF THE SLOPE BETWEEN EACH PAIR OF POINTS IS THE SAME.

MEeTHODS TO DETERMINE IF POINTS ARE COLLINEAR

THERE ARE PRIMARILY TWO METHODS USED:

1. SLoPE METHOD

- CALCULATE THE SLOPE BETWEEN THE FIRST TWO POINTS.

- CALCULATE THE SLOPE BETWEEN THE SECOND AND THIRD POINTS.
- IF BOTH SLOPES ARE EQUAL, THE POINTS ARE COLLINEAR.

2. ArReA MeTHoD (USING THE SHOELACE FORMULA OR DETERMINANTS)

- USE THE FORMULA FOR THE AREA OF A TRIANGLE FORMED BY THE THREE POINTS.
- |F THE AREA IS ZERO, THE POINTS ARE COLLINEAR.

For THIS PROBLEM, THE SLOPE METHOD IS STRAIGHTFORW ARD AND EFFICIENT.

STEP-BY-STEP APPROACH TO FIND A

LET'S NOW FOCUS ON FINDING THE VALUE OF A sucH THAT THE PoiNTs \( (4, 2) \), \( (0, 3) \), ano \( (3, A) \) LIE oN
THE SAME LINE.

Step 1: CALCULATE THE SLOPE BETWEEN THE FIRST Two PoiNTS \( (4, 2) \) ano \( (0, 3) \)



THe stope \(M_{12}\) I1s cIven BY:

\[
M {12} =\rrac{y_2-v_T1Hx 2-x_13
\]

PLUGGING IN THE VALUES:

\[
M {12} = \rrAc{3 - 2}{0 - 4} = \rrac{ 13{-43} = -\rrac{ 13{4}
\]

STep 2: EXPRESS THE SLOPE BETWEEN THE SECOND POINT \( (O, 3) \) AnD THE THIRD POINT \( (3, A) \)
LeT THe sLope \(M_{23}\) Be:

\[
M {23} = \rrac{A - 3}{3 - 0} = \rrac{A - 3}{3}
\]

STeEP 3: SET THE SLOPES EQUAL FOR COLLINEARITY

SINCE THE THREE POINTS ARE ON THE SAME LINE, THE SLoPes BETWEEN \( (4, 2) \) € \( (0, 3) \) ano \( (0, 3) \) ¢ \( (3,
A) \) MUST BE EQUAL:

\[
-\rrAc{ 13{4} = \rrac{A - 3}3}
\]

STeEP 4: SOLVE FOrR A

CROSS-MULTIPLIED:

\[
-1 \1iMes 3 = 4 \1imes (A - 3)
\]

\l
-3=4A-12
\]

ADD 12 TO BOTH SIDES:

\(
-3+ 12 =4A
\]

\[
9 =4A
\]

DIVIDE BOTH SIDES BY 4:

\[
A =\rrac{9}{4}=2.25
\]



FINAL ANSWER
THE VALUE OF A THAT Makes THE PoINTS \( (4, 2) \), \( (0, 3) \), ano \( (3, A) \) COLLINEAR IS:

A=225

ADDITIONAL CONSIDERATIONS AND VERIFICATION
W/HILE THE ABOVE CALCULATION IS STRAIGHTFORW ARD, IT’S GOOD PRACTICE TO VERIFY THE RESULT:

VerIFicATION: CHEck THE sLope BeTween \( (4, 2) \) ano \( (3, 2.25) \)

CALCULATE:

\[

M {13} =\rrAc{2.25 - 2}{3 - 4} = \rrac{0.256}-1}=-0.25
\]

COMPARE WITH PREVIOUS SLOPES:
\[

M {12} =-\rrac{1}{4}=-0.25
\]

THEY ARE EQUAL, CONFIRMING THAT THE POINTS ARE COLLINEAR WHEN \( A = 2.25 \).

SUMMARY AND KEY TAKEAWAYS

- COLLINEARITY CAN BE CHECKED USING SLOPES OR AREA FORMULAS.

- FOR THREE POINTS TO BE ON THE SAME LINE, THE SLOPES BETWEEN CONSECUTIVE PAIRS MUST BE EQUAL.

- SOLVING FOR AN UNKNOWN COORDINATE INVOLVES SETTING THESE SLOPES EQUAL AND SOLVING THE RESULTING ALGEBRAIC
EQUATION.

- ALWAYS VERIFY YOUR SOLUTION WITH AN ADDITIONAL CALCULATION TO CONFIRM COLLINEARITY.

ADDITIONAL EXAMPLES

ExaMpLE 1: FinD A sucH THAT \( (1, 2) \), \( (2, 3) \), ano \( (A, 4) \) ARE COLLINEAR.

SOLUTION:

- CaLcuLaTe sLope sBeTween \( (1, 2) \) ano \( (2, 3) \):
\[

M {12} =\rrAc{3-2}2-1}=1

\]

- CarcuraTe stope BeTween \( (2, 3) \) ano \( (A, 4) \):
\[

M {23} =\rrac{4 - 3H{A - 2} = \rrac{1HA - 2}

\]

- EQUATE sLorPEsS:



\[
1 =\rrac{ 1A - 2}
\]

- SOLVE:

ResuLT: \(A=31\)

CoNCLUSION

DETERMINING THE VALUE OF AN UNKNOWN COORDINATE SUCH AS A TO ENSURE POINTS ARE COLLINEAR IS AN ESSENTIAL SKILL IN
COORDINATE GEOMETRY. BY UNDERSTANDING THE CONCEPTS OF SLOPE AND COLLINEARITY, APPLYING ALGEBRAIC METHODS, AND
VERIFYING SOLUTIONS, YOU CAN CONFIDENTLY SOLVE SUCH PROBLEMS. REMEMBER, ALWAYS DOUBLE-CHECK YOUR
CALCULATIONS AND CONSIDER ALTERNATIVE METHODS SUCH AS AREA FORMULAS WHEN NECESSARY. THIS APPROACH NOT ONLY
HELPS IN EXAMS BUT ALSO BUILDS A SOLID FOUNDATION FOR UNDERSTANDING GEOMETRIC RELATIONSHIPS IN MATHEMATICS.
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