THe MioPoINT OF SR Is M(5,-2). ONe ENDPOINT Is
S(-1,3).Fino THe CoorpINATES OF ENDPOINT R.A.
R(11,7)B.

THe MipPoINT OF SR Is M(5,-2). One EnppoINT Is S(-1,3).FiNo THe CoorpINATES OF EnpPoINT R.A. R(11,7)B.

UNDERST ANDING HOW TO DETERMINE THE COORDINATES OF AN UNKNOWN ENDPOINT WHEN GIVEN THE MIDPOINT AND THE OTHER
ENDPOINT IS A FUNDAMENTAL CONCEPT IN COORDINATE GEOMETRY. IN THIS ARTICLE, WE WILL EXPLORE THE PRINCIPLES BEHIND
MIDPOINT CALCULATIONS, WALK THROUGH THE PROCESS OF FINDING THE MISSING ENDPOINT, AND APPLY THESE CONCEPTS TO
SPECIFIC PROBLEMS LIKE THE ONE INVOLVING POINTS S, R, AND M. WHETHER YOU'RE A STUDENT PREPARING FOR EXAMS OR
SOMEONE INTERESTED IN THE MATHEMATICAL FOUNDATIONS OF GEOMETRY, THIS COMPREHENSIVE GUIDE WILL CLARIFY THESE
IDEAS AND PROVIDE STEP-BY-STEP INSTRUCTIONS FOR SOLVING SIMILAR PROBLEMS.

UNDERSTANDING THE MIDPOINT FORMULA

WHAT Is A MIDPOINT?

IN COORDINATE GEOMETRY, THE MIDPOINT OF A LINE SEGMENT IS THE POINT THAT LIES EXACTLY HALFWAY BETWEEN THE TWO
ENDPOINTS. |T ESSENTIALLY DIVIDES THE SEGMENT INTO TWO EQUAL PARTS.

THE MIDPOINT FORMULA

Given Two enopoINTs, \(A(x_ 1, y_T1)\) ano \(B(x_2, y_2)\), THe MiDPOINT \(M(X_M, Y_M)\) IS CALCULATED AS:

\[
x_M=\rrac{x_1+x_2X2}
\]
\[
vy_mM=\rRAc{y_1+v_ 2}{2}
\]

THIS FORMULA AVERAGES THE X-COORDINATES AND Y-COORDINATES OF THE ENDPOINTS TO FIND THE COORDINATES OF THE
MIDPOINT.

APPLYING THE MIDPOINT FORMULA TO FIND AN UNKNOWN ENDPOINT

SUPPOSE YOU ARE GIVEN:

- THE COORDINATES OF THE MIDPOINT \(M(x_M, Y_M)\)
- THE COORDINATES OF ONE ENDPOINT \(A(x_1, v_1)\)
- THE NEED TO FIND THE OTHER ENDPOINT \(B(x_2, v_2)\)

YOU CAN REARRANGE THE MIDPOINT FORMULAS:

\[
X 2=2Xx M-x_1
\]
\[

vy 2=2y m-v_1



\]

THIS APPROACH ALLOWS YOU TO DETERMINE THE MISSING ENDPOINT WHEN THE MIDPOINT AND THE OTHER ENDPOINT ARE KNOWN.

STEP-BY-STEP SOLUTION TO THE GIVEN PROBLEM

LET'S ANALYZE THE SPECIFIC PROBLEM:

> THe MIDPOINT OF SEGMENT \(SR\) 1s \(M(5, -2)\). One enopoInT 15 \(S(-1, 3)\). FIND THE COORDINATES OF THE OTHER
enoPoINT \(R\). Given THAT \(R(1 1, 7)\), VERIFY WHETHER THIS IS CONSISTENT WITH THE GIVEN DATA.

STEP 1: IDENTIFY KNOWN COORDINATES

- MiopoinT \(M(5, -2)\)
- Enopoint \(S(-1, 3)\)
- CANDIDATE enpPOINT \(R(1 T, 7)\)

STeP 2: FIND THE COORDINATES OF R UsING MIDPOINT FORMULA

USING THE FORMULA:

\[
X R=2x M-x_S
\]
\[
vy R=2vy M-v_S
\]

PLUGGING IN THE KNOWN VALUES:

\[

x R=2\mMes 5-(-1)=10+1=11
\]

\[

Yy R=2\mMes (-2)-3=-4-3=-7
\]

THE CALCULATED COORDINATES FOrR \(R\) ARe (11, -7).

Step 3: VerIFY CoNnsISTENCY WITH GIVENR(11, 7)

THe ProBLEM STATES THAT \(R\) 1s AT \((1 1, 7)\), BUT our caLcuLATION YIELDS \((11, -7)\). SINCE THESE DO NOT
MATCH, IT SUGGESTS EITHER:

- THE INITIAL DATA MIGHT HAVE AN INCONSISTENCY, OR
- Tre cIven POINT \(R(1 1, 7)\) MAY BE A DIFFERENT POINT UNRELATED TO THE MIDPOINT AND \(S\).

CONCLUSION:
BASED ON THE MIDPOINT AND ENDPOINT \(S\), THE CORRECT COORDINATE FOR \(R\) sHouLp B (11, -7) TO SATISFY THE
MIDPOINT FORMULA.



UNDERSTANDING THE RELATIONSHIPS BETWEEN POINTS

THE SIGNIFICANCE OF THE COORDINATES

- THE COORDINATES OF THE ENDPOINTS AND MIDPOINT ARE INTERCONNECTED.
- KNOWING ANY TWO POINTS (MIDPOINT AND ONE ENDPOINT) ALLOWS CALCULATION OF THE OTHER ENDPOINT.
- THE PROCESS HINGES ON THE SYMMETRY OF THE MIDPOINT FORMULA.

CoMMOoN MIsSTAKES AND How To Avold THEM

- CONFUSING THE ORDER OF POINTS WHEN APPLYING FORMULAS.
- MIXING UP THE SIGNS DURING CALCULATIONS.
- ASSUMING THE GIVEN DATA IS ALWAYS CONSISTENT, VERIFY CALCULATIONS CAREFULLY.

PRACTICAL APPLICATIONS AND EXAMPLES

ExAMPLE 1: FIND THE MISSING ENDPOINT

SUPPOSE YOU HAVE:
-\(M(2, 3)\)
-\(A(4, DV

Fino enpopoiNT \(BV):

\[
Xx B=2\TMes 2-4=4-4=0
\]
\[
Yy B=2\TMes3-1=6-1=5
\]

So, \(B(0, 5)\).

ExAMPLE 2: CONFIRMING MIDPOINT FROM KNOWN ENDPOINTS

Given \(A(T, 2)\) ano \(B(3, H\):
><[_M = \rrac{1 + 3}{2}=2

i

v_M=\rrac{2 + 4}{2} =3
Hlopom s \(M(2, BV,

ADDITIONAL TIPS FOR SoLVING COORDINATE GEOMETRY PROBLEMS

- ALWAYS DOUBLE-CHECK YOUR CALCULATIONS, ESPECIALLY SIGNS.
- VISUALIZE THE POINTS ON THE COORDINATE PLANE TO BETTER UNDERSTAND THEIR RELATIONSHIPS.
- PRACTICE WITH VARIOUS PROBLEMS TO BECOME COMFORTABLE WITH THE FORMULAS.



- REMEMBER THAT THE MIDPOINT FORMULA IS SYMMETRIC; SWAPPING ENDPOINTS DOES NOT CHANGE THE MIDPOINT.

CoNCLUSION

UNDERSTANDING HOW TO FIND AN UNKNOWN ENDPOINT USING THE MIDPOINT FORMULA IS A VITAL SKILL IN COORDINATE
GEOMETRY. THE KEY STEPS INVOLVE USING THE GIVEN MIDPOINT AND KNOWN ENDPOINT TO APPLY THE FORMULAS:

\[

x_{unknown} = 2x_{MIDPOINT} - X_ {kNOWN}
\]
\[

v_{unknown} = 2y {MiDPOINT] - ¥_{kNOWN}

\]

APPLYING THESE PRINCIPLES TO THE PROBLEM INVOLVING POINTS \(S\), \(R\), AND \(M\), WE FIND THAT THE CORRECT
coorbINATE FOR \(R\) sHouLp e \((11, -7)\), NoT \((17, 7)\), TO SATISFY THE GIVEN MIDPOINT CONDITION. MASTERY
OF THESE CONCEPTS ENABLES YOU TO SOLVE VARIOUS GEOMETRY PROBLEMS INVOLVING MIDPOINTS, ENDPOINTS, AND
COORDINATES WITH CONFIDENCE.

\W/HETHER YOU'RE TACKLING HOMEWORK, PREPARING FOR EXAMS, OR SIMPLY EXPLORING THE BEAUTY OF COORDINATE
GEOMETRY, UNDERSTANDING THE RELATIONSHIPS BETWEEN POINTS IS ESSENTIAL. KEEP PRACTICING DIFFERENT SCENARIOS, AND
YOU'LL DEVELOP A STRONG INTUITION FOR THE ELEGANT SYMMETRY UNDERLYING THESE MATHEMATICAL CONCEPTS.

FREQUENTLY ASkeD QUESTIONS

GIVEN THE MIDPOINT M(5, -2) oF SEGMENT SR AND oNE ENDPOINT S(-1, 3), How DO
YOU FIND THE COORDINATES OF THE OTHER ENDPOINT R?

USE THE MIDPOINT FORMULA: M = ((X; + X5)/2, (Y1 + Y5)/2). PLUGGING IN KNOWN VALUES AND SOLVING FOR R's
COORDINATES:R_x=2M x-S x=25-(-1)=10+1=11:R.y=2M v-S v=2(-2)-3=-4-3=-7.50,
Risat (11,-7).

WHAT IS THE SIGNIFICANCE OF THE MIDPOINT IN COORDINATE GEOMETRY , AND HOW IS IT
USED TO FIND MISSING ENDPOINTS?

THE MIDPOINT IS THE POINT EXACTLY HALFWAY BETWEEN TWO ENDPOINTS. |T IS CALCULATED AS THE AVERAGE OF THE X-
COORDINATES AND Y-COORDINATES OF THE ENDPOINTS. W/HEN ONE ENDPOINT AND THE MIDPOINT ARE KNOWN, THE OTHER
ENDPOINT CAN BE FOUND BY REARRANGING THE MIDPOINT FORMULA.

IF THE MIDPOINT OF SEGMENT SR IS M(5, -2) AND ENDPOINT S IS AT (-1, 3), WHAT
ARE THE COORDINATES OF THE OTHER ENDPOINT R?

USING THE MIDPOINT FORMULA: R_x =2 5-(-1)=11:R_v =2 (-2) - 3 =-7. THererore, R i1s AT (11, -7).

IN THE PROBLEM, AN ENDPOINT R IS GIVEN AS R(11, 7). IS THIS CONSISTENT WITH THE
CALCULATED POSITION FROM THE MIDPOINT AND S? |[F NOT , WHAT MIGHT BE THE ISSUE?
No, IT's NOT CONSISTENT. BASED ON THE GIVEN MIDPOINT M(5, -2) anp enoPoINT S(-1, 3), THE cALCULATED R 15 AT (11,

7). THE GIVEN R(1 1, 7) DOES NOT MATCH THIS, INDICATING A POSSIBLE TYPO OR ERROR IN THE PROBLEM’'S ENDPOINT
COORDINATES.



How CAN YOU VERIFY IF THE GIVEN ENDPOINT R(1 1, 7) MATCHES THE MIDPOINT M(5,
-2) anp eNDPOINT S(-1, 3)?

CALCULATE THE MIDPOINT BETWEEN S(-1, 3) AND R(11, 7): MpPOINT_x =(-1+ 11)/2 = 5; MppoinT_Y = (3 + 7)/2 =
5. SINCE THE MIDPOINT Y-COORDINATE IS 5, WHICH DOES NOT MATCH THE GIVEN MIDPOINT M(5, -2), R(11, 7) 1s
INCONSISTENT WITH THE MIDPOINT PROVIDED.

WHAT IS THE GENERAL FORMULA TO FIND AN UNKNOWN ENDPOINT R WHEN THE MIDPOINT
M AND THE OTHER ENDPOINT S ARE KNOWN?

THE FORMULAS ARE:R_ X =2M X-S X ANDR_Y=2M_Y-S_v. THESE ALLOW YOU TO FIND THE MISSING ENDPOINT R
GIVEN THE MIDPOINT AND THE OTHER ENDPOINT.

ADDITIONAL RESOURCES

THe MipPOINT oF SR 1s M(5, -2). One EnoroINT 1S S(-1, 3). Find THE COORDINATES oF EnppoINT R (11, 7) B.

THIS PROBLEM IS A CLASSIC EXAMPLE OF COORDINATE GEOMETRY, FOCUSING ON THE CONCEPT OF MIDPOINTS AND HOW THEY
HELP IN DETERMINING UNKNOWN ENDPOINTS OF A LINE SEGMENT. |T DEMONSTRATES THE PRACTICAL APPLICATION OF MIDPOINT
FORMULAS IN REAL-WORLD SCENARIOS, SUCH AS NAVIGATION, ENGINEERING, AND COMPUTER GRAPHICS. BY UNDERSTANDING HOW
TO MANIPULATE COORDINATES AND APPLY THE MIDPOINT FORMULA, STUDENTS CAN DEVELOP A DEEPER COMPREHENSION OF
GEOMETRIC RELATIONSHIPS ON THE COORDINATE PLANE.

UNDERSTANDING THE BASICS OF COORDINATE GEOMETRY

COORDINATE GEOMETRY, ALSO KNOWN AS ANALYTIC GEOMETRY, COMBINES ALGEBRA AND GEOMETRY TO ANALYZE GEOMETRIC
FIGURES USING THEIR COORDINATE REPRESENTATIONS. THIS BRANCH OF MATHEMATICS ALLOWS US TO SOLVE PROBLEMS
INVOLVING POINTS, LINES, AND SHAPES ON A TWO-DIMENSIONAL PLANE BY TRANSLATING GEOMETRIC CONCEPTS INTO ALGEBRAIC
EQUATIONS.

Key CoNcCePTS:

- COORDINATE SYSTEM: DEFINED BY THE X-AXIS (HORIZONTAL) AND Y-AXIS (VERTICAL), CREATING A GRID WHERE POINTS ARE
IDENTIFIED BY ORDERED PAIRS (X, V).

- PoiNTs AND COORDINATES: ANY LOCATION IN THE PLANE CAN BE REPRESENTED BY A PAIR OF NUMBERS, INDICATING ITS
POSITION RELATIVE TO THE AXES.

- LINE SEGMENTS: DEFINED BY TWO ENDPOINTS, WITH PROPERTIES THAT CAN BE EXPLORED ALGEBRAICALLY.

(UNDERSTANDING THESE FUNDAMENTALS IS ESSENTIAL BEFORE TACKLING THE MIDPOINT PROBLEM, AS THEY FORM THE FOUNDATION
OF ALL CALCULATIONS INVOLVED.

MIDPOINT FORMULA AND ITS SIGNIFICANCE

THE MIDPOINT OF A LINE SEGMENT CONNECTING TWO POINTS S(X;, ;) AND R(X,, Y,) IS GIVEN BY THE FORMULA:
MipPoINT M = ((x, + x5)/2, (v + ¥,)/2)

THIS FORMULA CALCULATES THE POINT EXACTLY HALFWAY BETWEEN THE TWO ENDPOINTS. |T IS CRUCIAL IN VARIOUS

APPLICATIONS SUCH AS FINDING THE CENTER OF A LINE SEGMENT, CONSTRUCTING GEOMETRIC FIGURES, AND SOLVING FOR
UNKNOWN POINTS.



FEATURES OF THE MIDPOINT FORMULA:

- SIMPLE TO APPLY WITH BASIC ALGEBRA.

- EQUALLY DIVIDES THE SEGMENT INTO TWO PARTS.

- ALLOWS FOR THE REVERSE CALCULATION TO FIND UNKNOWN ENDPOINTS IF THE MIDPOINT AND ONE ENDPOINT ARE KNOWN.

IN OUR PROBLEM, THE KEY IS TO UNDERSTAND HOW THE MIDPOINT RELATES TO THE ENDPOINTS AND HOW TO USE IT TO FIND
MISSING COORDINATES.

Given DATA AND WHAT WE Neep To FiND

THE PROBLEM PROVIDES:

- THE MiDPOINT M(5, -2)

- One enppPoINT S(-1, 3)

- THe oTHER eNDPOINT R( 11, 7) (WHICH SEEMS TO BE AN ENDPOINT AND NOT AN UNKNOWN, BUT THE QUESTION ASKS TO FIND
THE COORDINATES OF R, INDICATING A POSSIBLE TYPO OR A DIFFERENT SEGMENT)

CLARIFICATION OF THE PROBLEM:

- THE PROBLEM STATES: “THE MIDPOINT OF SR 1S M(5, -2). ONe ENDPOINT IS S(~ 1, 3). FIND THE COORDINATES OF ENDPOINT
R_”

- |T APPEARS THERE MIGHT BE A DISCREPANCY SINCE R 1S GIVEN AS (11, 7). POSSIBLY, THE QUESTION IS TO VERIFY OR FIND R,
GIVEN THE MIDPOINT AND S, OR THERE'S A TYPO.

- ALTERNATIVELY, THE QUESTION MAY BE DESIGNED TO SHOW A SCENARIO WHERE R'S COORDINATES ARE TO BE CONFIRMED OR
DEDUCED, ESPECIALLY IF R'S COORDINATE IS kNOWN AS (11, 7).

- FOR CLARITY, WE WILL PROCEED WITH THE ASSUMPTION THAT THE GOAL IS TO FIND R, GIVEN S AND M, AND WHETHER R's
COORDINATE IS KNOWN OR UNKNOWN IS CLARIFIED DURING CALCULATIONS.

STEP-BY-STEP SOLUTION TO FIND THE UNKNOWN ENDPOINT R

GIVEN:

- MippoINT M(5, -2)

- EnopoinT S(-1, 3)

- ENDPOINT R(X, Y) (UNKNOWN, BUT POSSIBLY GIVEN AS R(11, 7), WHICH WE WILL VERIFY)

STeP 1: WRITE THE MIDPOINT FORMULA FOR THE SEGMENT SR

SINCE M IS THE MIDPOINT OF SR:

\[
M x = \rRAc{S x +R x}{2}
\]
\[
M_v =\rRAc{S_v¥ +R_v}{2}
\]

PLUGGING IN THE KNOWN VALUES:

\[
5 =\rrac{-1+R_x3}{2}
\]
\[



-2 =\rrac{3 +R_v}{2}
\]

STeP 2: SOLVEFORR_x ANDR_Y

FROM THE X-COORDINATE:

\[

5 =\rrac{-1+R_x}2}
\RiGHTARROW 2 \TIMES 5 =-1 +R_X
\RiGHTARROW 10 =-1+R_x
\RiGHTARROW R x =10+ 1= 11

\]

FROM THE Y-COORDINATE:

\[

-2 = \rrac{3 +R_v}{2}
\RigHTARROW 2 \TIMeS (-2) =3 +R_y
\RiGHTARROW -4 = 3 +R_y
\RIGHTARROW R_Y =-4 -3 =-7

\]

RESULT:

\[
R=(11,-7)
\]

NoTe: THe coMpuTED R 1S (11, -7). THE PROBLEM STATES R(11, 7), WHICH SUGGESTS A POTENTIAL INCONSISTENCY OR
TYPO IN THE ORIGINAL QUESTION. IF R 1S INDEED AT (17, 7), THEN THE MIDPOINT WOULD BE:

\[

M x = \rrac{-1+ 11} 2} =\rrac{10}{2} =5
\]

\[

M v =\rrAc{3 + 73{2} = \rrac{10}{2} =5
\]

wHicH 1S (5, 5),NoT (5, -2). THEREFORE, THE CORRECT R BASED ON THE GIVEN MIDPOINT IS (11, -7).

VERIFYING THE RESULTS AND ADDRESSING DISCREPANCIES

THE CALCULATIONS ABOVE DEMONSTRATE THE DIRECT APPLICATION OF THE MIDPOINT FORMULA, RESULTING INR(11, -7).
HOWEVER, THE ORIGINAL PROBLEM MENTIONS R( 11, 7), WHICH DOES NOT ALIGN WITH THE MIDPOINT M(5, ~2) WHEN PAIRED
wITH S(-1, 3). THIS DISCREPANCY POINTS TO A FEW POSSIBLE INTERPRETATIONS:

- TYPOGRAPHICAL ERROR: THE ORIGINAL COORDINATES OF R OR M MIGHT CONTAIN A TYPO.

- DIFFERENT SEGMENT: THE PROBLEM MIGHT INVOLVE A DIFFERENT SEGMENT OR A DIFFERENT SET OF POINTS.

- LEARNING OBJECTIVE: THE PRIMARY GOAL IS TO UNDERSTAND HOW TO USE THE MIDPOINT FORMULA TO FIND UNKNOWN
ENDPOINTS.

PrOS OF THE APPROACH:

- STRAIGHTFORWARD ALGEBRAIC METHOD.

- APPLICABLE TO VARIOUS COORDINATE GEOMETRY PROBLEMS.
- REINFORCES UNDERSTANDING OF MIDPOINT CONCEPTS.



Cons:

- SENSITIVE TO ERRORS IN THE GIVEN DATA.

- ASSUMES THE PROBLEM IS CORRECTLY STATED; DISCREPANCIES CAN CAUSE CONFUSION.
- REQUIRES CAREFUL ATTENTION TO DETAIL WHEN SOLVING.

APPLICATIONS AND REAL-\Y ORLD RELEVANCE

UNDERSTANDING HOW TO FIND MIDPOINTS AND ENDPOINTS HAS PRACTICAL IMPLICATIONS BEYOND PURE MATHEMATICS:

- NAVIGATION: CALCULATING HALFWAY POINTS BETWEEN TWO LOCATIONS.

- ENGINEERING: DESIGNING STRUCTURES WHERE SYMMETRY IS ESSENTIAL.

- CoMPUTER GRAPHICS: RENDERING SCENES BY DETERMINING MIDPOINTS FOR SMOOTH ANIMATIONS.
- RoBOTICS: PATH PLANNING BY IDENTIFYING MIDPOINTS FOR MOVEMENT.

THE SKILL OF APPLYING THE MIDPOINT FORMULA EFFECTIVELY IS VITAL IN THESE AND OTHER FIELDS, MAKING IT A FUNDAMENTAL
TOOL IN THE COORDINATE GEOMETRY TOOLKIT.

SUMMARY AND KEY T AKEAWAYS

- THE MIDPOINT FORMULA IS A SIMPLE YET POWERFUL TOOL FOR ANALYZING LINE SEGMENTS IN THE COORDINATE PLANE.

- TO FIND AN UNKNOWN ENDPOINT, APPLY THE MIDPOINT FORMULA ALGEBRAICALLY, SOLVING FOR THE MISSING COORDINATES.
- DISCREPANCIES IN PROBLEM DATA SHOULD BE CAREFULLY EXAMINED TO ENSURE ACCURATE CONCLUSIONS.

- THE PROBLEM DEMONSTRATES THAT GIVEN A MIDPOINT AND ONE ENDPOINT, THE OTHER ENDPOINT CAN BE PRECISELY
DETERMINED.

FINAL NOTE: ALWAYS DOUBLE-CHECK THE GIVEN DATA FOR CONSISTENCY TO AVOID CONFUSION, AND PRACTICE APPLYING
THESE CONCEPTS TO DIFFERENT PROBLEMS TO BUILD CONFIDENCE AND PROFICIENCY.

CoNCLUSION

COORDINATE GEOMETRY PROBLEMS LIKE THIS ONE SERVE AS EXCELLENT EXERCISES FOR DEVELOPING ANALYTICAL AND ALGEBRAIC
SKILLS. BY MASTERING THE APPLICATION OF THE MIDPOINT FORMULA, STUDENTS CAN SOLVE COMPLEX PROBLEMS INVOLVING
DISTANCES, MIDPOINTS, AND SEGMENT PROPERTIES WITH EASE. \WHETHER IN ACADEMIC SETTINGS OR PRACTICAL APPLICATIONS,
THESE FOUNDATIONAL SKILLS ARE INVALUABLE FOR UNDERSTANDING THE SPATIAL RELATIONSHIPS THAT UNDERPIN MUCH OF OUR
TECHNOLOGICAL AND SCIENTIFIC \WORLD.
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