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-2y = X + 6 GRAPH A ON A CooRDINATE PLANE, A LINE Goes THROUGH (NEGATIVE 6, 0) AND (1, NEGATIVE 3). GRAPH

UNDERSTANDING HOW TO GRAPH LINEAR EQUATIONS IS A FUNDAMENTAL SKILL IN MATHEMATICS, ESPECIALLY IN COORDINATE
GEOMETRY. THE EQUATION -2Y = X + 6 PRESENTS AN OPPORTUNITY TO EXPLORE THE PROCESS OF TRANSLATING ALGEBRAIC
EXPRESSIONS INTO VISUAL REPRESENTATIONS ON A COORDINATE PLANE. IN THIS COMPREHENSIVE GUIDE, WE WILL DELVE INTO THE
STEP-BY-STEP PROCESS OF GRAPHING THE LINE THAT PASSES THROUGH THE POINTS (=6, O) AND (1, -3), INTERPRET THE
SIGNIFICANCE OF THESE POINTS, AND UNDERSTAND THE UNDERLYING PRINCIPLES OF LINEAR GRAPHING. W/HETHER YOU'RE A
STUDENT SEEKING TO IMPROVE YOUR ALGEBRA SKILLS OR A TEACHER PREPARING LESSON PLANS, THIS ARTICLE PROVIDES
DETAILED INSIGHTS INTO THE CONCEPTS AND TECHNIQUES INVOLVED.

UNDERSTANDING THE EQUATION -2y =X + 6

BEFORE PLOTTING THE LINE, IT'S CRUCIAL TO UNDERSTAND THE FORM AND STRUCTURE OF THE GIVEN EQUATION.

REARRANGING THE EQUATION INTO SLOPE-INTERCEPT FORM

THE EQUATION -2Y = X + 6 IS IN A FORM THAT ISN'T IMMEDIATELY SUITABLE FOR GRAPHING. TO GRAPH A LINE EFFECTIVELY,
IT'S OFTEN EASIER TO WORK WITH THE SLOPE-INTERCEPT FORM:

\[y=mx+8\]
WHERE:
-\(™M\) IS THE SLOPE OF THE LINE

-\(8\) IS THE Y-INTERCEPT

LET'S MANIPULATE THE EQUATION:

\[

-2y =x+t6

\]

DIVIDE BOTH SIDES BY -2:
\[

v =-\rrAc{1}{23}x - 3
\]

NOw , THE EQUATION IS IN THE FORM:
\[

v =-\rrAac{1}{23x - 3
\]

THIS FORM CLEARLY SHOWS THE SLOPE AND Y-INTERCEPT:
- Store \(M=-\rrac{T1K2} )



- Y-inTErcerT \(B=-3\)

PLOTTING THE LINE ON THE COORDINATE PLANE

W/ ITH THE SLOPE-INTERCEPT FORM IN HAND, PLOTTING THE LINE BECOMES STRAIGHTFORW ARD. HERe's THE STEP-BY-STEP
PROCESS:

STEP 1: PLOT THE Y-INTERCEPT

- THe v-iNTercerT 1s AT \( (O, -3) \).
- LocATE POINT (O, -3) ON THE COORDINATE PLANE.
- MARK THIS POINT CLEARLY.

STEP 2: USE THE SLOPE TO FIND A SECOND POINT

- THe sLope \( M = -\FrRAc{1}{2} \) INDICATES THAT FOR EVERY 2 UNITS MOVED HORIZONTALLY (TO THE RIGHT), THE LINE
MOVES DOWN 1 UNIT VERTICALLY.
- STARTING FRoM (0, -3):

- MOVE 2 UNITS TO THE RIGHT: FROM X=0 TO X=2.
- MoVE DOWN 1 UNIT: FROM Y=-3 To Y=-4.

- THE SECOND POINT IS AT (2, -4).
ALTERNATIVELY, MOVE IN THE OPPOSITE DIRECTION:

- 2 UNITS LEFT: FROM X=0 To x=-2.
- MovE UP 1 UNIT: FROM Y=-3 TO Y=-2.

- THE THIRD POINT IS AT (-2, -2).

PLOT THesE POINTS (2, -4) AND (-2, -2) TO HELP DRAW THE LINE ACCURATELY.

STeP 3: DRAW THE LINE

- USE A RULER TO CONNECT THE PLOTTED POINTS SMOOTHLY.
- EXTEND THE LINE ACROSS THE GRID, ENSURING IT PASSES THROUGH ALL THE MARKED POINTS.
- LABEL THE LINE IF NECESSARY, INDICATING THE EQUATION \( ¥ = -\rrRAC{1H{2}x - 3 \).

UNDERSTANDING THE PoINTS (-6, 0 ) ano ( 1, -3 )

THe POINTS (=6, 0) AND (1, -3) ARE SIGNIFICANT BECAUSE THEY LIE ON THE LINE DEFINED BY THE EQUATION. LET’S VERIFY
THAT THESE POINTS SATISFY THE ORIGINAL OR THE REARRANGED EQUATION.



VERIFYING THE PoINT (-6, 0)

PLuG \( x =-6\) iInTo THE EQUATION \( v = -\rRAc{T1}{23}x - 3 \):
\[

vy =-\rRAc{1}{2}(-6)-3=3-3=0

\]

Since \( ¥y =0 \), THE PoINT (-6, O) LIES ON THE LINE.

VERIFYING THE PoINT (T, -3)

Pruc \(x=1\):
\[

vy =-\rrAc{13}{2}(1)-3=-0.5-3=-3.5
\]

HO\X/EVER, THE POINT GIVEN IS (-ll ‘3), WHICH DOES NOT SATISFY THE EQUATION EXACTLY. THIS SUGGESTS THAT EITHER:

- Tre POINT (1, -3) IS APPROXIMATE OR INTENDED AS PART OF ANOTHER CONTEXT, OR
- THE ORIGINAL LINE PASSES THROUGH (-6, O) AND PERHAPS THE LINE THROUGH (1, -3) IS A DIFFERENT LINE.

BUT SINCE THE PROBLEM STATES THAT THE LINE GOES THROUGH (1, -3), LET’S VERIFY WHETHER THE LINE \( ¥ = -
\rrRAC{ 1} 2}x - 3 \) PASSES THROUGH (1, -3). FROM THE CALCULATION, IT YIELDS Y = -3.5, 5o (1, -3) DOES NOT LIE ON

THIS LINE EXACTLY.

THIS DISCREPANCY INDICATES THAT THE LINE PASSING THROUGH (=6, 0) AND (1, -3) HAS A DIFFERENT SLOPE THAN THE ONE
DERIVED FROM THE REARRANGED EQUATION. LET’S DIRECTLY FIND THE LINE PASSING THROUGH THESE POINTS.

FINDING THE EQUATION OF THE LINE THROUGH (-6, 0) anp (1, -3)

SINCE THE POINTS ARE GIVEN EXPLICITLY, CALCULATING THE PRECISE LINE PASSING THROUGH THEM INVOLVES:!

CALCULATING THE SLore (M)

\[
M= \rRAC{Y 2 -v_ T1Hx 2-x_1}=\rrac{-3 - 03}{1 - (-6)} = \rrac{-3}{ 7} \aprrox -0.429
\]

EQUATION OF THE LINE IN POINT-SLOPE FORM

USING POINT-SLOPE FORM:

\[
vy-v_1=m(x-x_1)

\]



CHoose poiNT (-6, 0):

\[
Y - 0 =-\rRAC{3}7}(x - (-6))
\]
\[

vy = -\rRAC{3H73(x + 6)
\]

GRAPHING THE LINE THROUGH THE PoINTs (-6, 0) anp (1, -3)

Given THE sLope \( M = -\rrRAc{3}{73} \) anD POINT (-6, O), THE PROCESS IS:

Step 1: PLoT THE PoinT (-6, 0)

- LocATE X = -6, Y= 0 ON THE COORDINATE PLANE.
- MARK AND LABEL THIS POINT.

STeP 2: Use THE SLoPE To FIND A SECOND POINT

- From (-6, 0), MoVE:

- 7 UNITS TO THE RIGHT (SINCE DENOMINATOR IS 7 ):
-xi-6+7=1

-v:0+(-3)=-3

- THIS MATCHES THE POINT (1, ‘3), CONFIRMING THE CORRECTNESS OF THE SLOPE CALCULATION.

STep 3: DRAW THE LINE

- ConnecT THE POINTS (=6, 0) AND (1, -3) SMOOTHLY WITH A RULER.
~ EXTEND THE LINE BEYOND THE POINTS FOR CLARITY.
- LABEL THE LINE WITH ITS EQUATION:

\[
vy = -\rRAc{3H7}(x + 6)
\]

OR EXPAND TO SLOPE-INTERCEPT FORM:

\[
v = -\rrAc{3H73x - \rrAc{183}{7}
\]



SUMMARY AND KEY T AKEAWAYS

- THE ORIGINAL EQUATION -2Y = X + & REARRANGES TO ¥ = -\FRAC{ TH{ 2}x - 3, WHICH IS A DIFFERENT LINE THAN THE ONE
PASSING THROUGH (-6, O) anp (1, -3).

- THE LINE PASSING THROUGH THESE POINTS HAS A SLOPE OF ‘3/7 AND EQUATION:

\[
v = -\rrAc{3}73x - \rrac{183}{7}
\]

- PLOTTING THIS LINE INVOLVES:

- MARKING THE KNOWN POINTS.

- CALCULATING THE SLOPE.

- USING THE SLOPE AND A POINT TO WRITE THE EQUATION.

- DRAWING THE LINE ACCURATELY ACROSS THE COORDINATE PLANE.

- UNDERSTANDING THE RELATIONSHIP BETWEEN ALGEBRAIC EQUATIONS AND THEIR GRAPHICAL REPRESENTATIONS IS ESSENTIAL IN
COORDINATE GEOMETRY.

ADDITIONAL TIPS FOR GRAPHING LINEAR EQUATIONS

- ALWAYS CONVERT EQUATIONS INTO SLOPE-INTERCEPT FORM FOR EASY GRAPHING.

- USE TWO POINTS TO DRAW THE LINE ACCURATELY.

- VERIFY POINTS SATISFY THE EQUATION TO ENSURE CORRECTNESS.

- LABEL POINTS AND LINES CLEARLY FOR BETTER VISUALIZATION.

- PRACTICE WITH DIFFERENT FORMS OF LINEAR EQUATIONS, INCLUDING STANDARD FORM AND POINT-SLOPE FORM.

CONCLUSION

GRAPHING LINEAR EQUATIONS LIKE =2Y = X + & AND UNDERSTANDING THE SIGNIFICANCE OF POINTS SUCH AS (=6, 0) anp (T,
-3) ENHANCES YOUR ABILITY TO INTERPRET AND ANALYZE ALGEBRAIC EXPRESSIONS VISUALLY. W/HETHER WORKING THROUGH
ALGEBRA PROBLEMS OR VISUALIZING DATA, MASTERING THESE

FREQUENTLY AskeD QUESTIONS

WHAT IS THE SLOPE OF THE LINE PASSING THROUGH THE POINTS ('6 , 0) AND (-l ’ '3)P
THesLore s (-3 -0) / (1 -(-6))=(-3) / (7)=-3/7.

\WHAT IS THE EQUATION OF THE LINE PASSING THROUGH (-6, 0) anp (1, -3)?
USING POINT-SLOPE FORM WITH POINT (=6, 0): ¥ = 0 = (=3/7)(x = (=6)) => v = (=3/7)(x + 6).



How CAN YOU REWRITE THE EQUATION Y = (-3/7)(x + 6) IN SLOPE-INTERCEPT
FORMP

DisTriBUTE: ¥ = (=3/7)x - (3/7)6 => vy =(-3/7)x - 18/7.

\WHAT DOES THE NEGATIVE SLOPE INDICATE ABOUT THE LINE'S DIRECTION ON THE
GRAPH?

THE NEGATIVE SLOPE INDICATES THAT THE LINE DECREASES AS X INCREASES, SLANTING DOWNWARD FROM LEFT TO RIGHT.

How DOES THE EQUATION RELATE TO THE ORIGINAL PROBLEM INVOLVING -2Y = X + 6P

THE GIVEN POINTS ARE FROM THE LINE, AND THE EQUATION Y = (=3/7)x = 18/7 CAN BE RELATED TO THE ORIGINAL FORM BY
MANIPULATING THE EQUATIONS FOR BROADER UNDERSTANDING.

How DO YOU GRAPH THIS LINE ON A COORDINATE PLANE USING THE GIVEN POINTS?

PLoT THE POINTS (-6, 0) AND (1, -3), DRAW A STRAIGHT LINE THROUGH THEM, AND EXTEND IT IN BOTH DIRECTIONS TO
COMPLETE THE GRAPH.

ADDITIONAL RESOURCES

-2y = x + 6 GrRAPH A oN A CoOORDINATE PLANE: AN IN-DEPTH ANALYTICAL REVIEW

UNDERSTANDING THE FUNDAMENTALS OF GRAPHING LINEAR EQUATIONS IS A CORNERSTONE OF ALGEBRA AND COORDINATE
GEOMETRY. WHEN ANALYZING THE EQUATION -2Y = X + & AND ITS GRAPHICAL REPRESENTATION—PARTICULARLY THROUGH A
LINE PASSING THROUGH SPECIFIC POINTS SUCH AS (‘(), O) AND (], ‘3)_\)(/E DELVE INTO A RICH EXPLORATION OF LINEAR
RELATIONSHIPS, SLOPE-INTERCEPT FORM, AND THE INTERPRETIVE POWER OF COORDINATE PLANE VISUALIZATION. THIS ARTICLE
OFFERS A COMPREHENSIVE, DETAILED EXAMINATION OF THIS EQUATION, ITS GRAPH, AND THE UNDERLYING CONCEPTS, PROVIDING
CLARITY FOR STUDENTS, EDUCATORS, AND MATHEMATICS ENTHUSIASTS ALIKE.

DECIPHERING THE EQUATION: FROM STANDARD TO SLOPE-INTERCEPT FORM

ORIGINAL EQUATION: -2y = x + 6

THE GIVEN EQUATION, -2y =x+ 6, APPEARS IN A FORM THAT IS NOT IMMEDIATELY CONDUCIVE TO GRAPHING. TO FACILITATE
VISUALIZATION, IT’S ESSENTIAL TO MANIPULATE IT INTO THE SLOPE-INTERCEPT FORM, Y = MX + B, WHERE M IS THE SLOPE AND B
IS THE Y-INTERCEPT.

STEP-BY-STEP TRANSFORMATION:

1. DIVIDE BOTH SIDES BY -2 TO ISOLATE V:

\[
v = \rrac{x + 6}{-2}
\]

2. SEPARATE THE FRACTION:



\[
v = \rrAc{x}{-23} + \rrac{63{-23

\]

3. SIMPLIFY BOTH TERMS:
\[

v =-\rrAac{1}{23x - 3
\]

RESULTING SLOPE-INTERCEPT FORM:
\[

\Boxen{

v =-\rrAc{1}{23}x - 3
}

\]

THIS FORM REVEALS THE SLOPEM = - | /2 AND THE Y-INTERCEPT B = -3.

GRAPHICAL INTERPRETATION OF THE EQUATION

SLOPE AND INTERCEPT

THE SLOPE - 1/2 INDICATES THAT FOR EVERY INCREASE OF 2 UNITS ALONG THE X-AXIS, THE Y-VALUE DECREASES BY 1 UNIT.
THIS NEGATIVE SLOPE SUGGESTS A LINE DESCENDING FROM LEFT TO RIGHT. THE Y-INTERCEPT AT -3 CONFIRMS THAT THE LINE
CROSSES THE Y-AXIS AT THE POINT (O, -3).

KEY CHARACTERISTICS:

- Y-inTercepT: (O, -3)
- Stope: -1/2

THESE PARAMETERS ALLOW US TO SKETCH THE LINE ACCURATELY AND UNDERSTAND ITS BEHAVIOR ACROSS THE COORDINATE
PLANE.

PoINTS ON THE LINE

BEYOND THE TWO POINTS PROVIDED, (-6, 0) AND (1, -3), THE LINE'S EQUATION CAN BE USED TO FIND ADDITIONAL POINTS:

-ATx=0:

\[

v =-\rrac{1H23}(0)-3=-3
\]

CONFIRMING THE Y-INTERCEPT AT (0, -3).
-ATX=2:

\l



vy =-\rrac{1}{2}(2)-3=-1-3=-4
\]

THe POINT (2, -4) LIES ON THE LINE.

-ATx =-4:

\[

vy =-\rrAc{13{23(-4)-3=2-3="-1
\]

THe POINT (=4, -1) IS ALSO ON THE LINE.

THESE POINTS CAN BE PLOTTED TO VERIFY THE LINE'S ACCURACY AND TO PROVIDE A VISUAL UNDERSTANDING OF THE LINEAR
RELATIONSHIP.

ANALYZING THE GIVEN PoinTs: (-6, 0) anp (1, -3)

VERIFYING THE POINTS

TO CONFIRM WHETHER THE POINTS (‘(), O) AND (-|, ‘3) LIE ON THE LINE, SUBSTITUTE THEIR COORDINATES INTO THE EQUATION.

- For (-6, 0):

v =-\rrAac{1}{23x - 3

\]

SUBSTITUTE X = -6:

\[

vy = -\rrac{1X23}(-6)-3=3-3=0

\]

THE Y-VALUE MATCHES THE POINT'S Y-COORDINATE, CONFIRMING (-6, O) IS ON THE LINE.
- For (1, -3):

\[

vy =-\rrac{13}{2}(1)-3=-05-3=-3.5

\]

THE CALCULATED Y-VALUE (-3.5) DOES NOT MATCH THE POINT’S Y-COORDINATE (-3), INDICATING THAT (1, -3) DOES NOT
LIE ON THE LINE REPRESENTED BY -2Y = X + 6.

IMPLICATION: THE POINT (-|, ‘3) IS NOT ON THE LINE DERIVED FROM THE EQUATION, SUGGESTING EITHER AN INCONSISTENCY OR
AN ALTERNATIVE LINE BEING REFERENCED.



CLARIFYING THE POINTS AND THE GRAPH

THE INITIAL STATEMENT MENTIONS A LINE PASSING THROUGH (=6, 0) AND (1, -3). BASED ON THE CALCULATIONS:

- THE POINT (-6, O) LIES ON THE LINE Y = -1/2 x - 3.
- THe POINT (1, -3) DOES NOT LIE ON THIS LINE, AS SUBSTITUTING X=1 YIELDS Y=-3.5, NOT -3.

POSSIBLE INTERPRETATIONS:

1. THE POINTS ARE APPROXIMATE OR INTENDED FOR ILLUSTRATIVE PURPOSES.

2. THE LINE PASSING THROUGH THESE POINTS MAY HAVE A DIFFERENT SLOPE OR EQUATION, UNRELATED TO THE INITIAL -2y =X
+ 6.

3. THE ORIGINAL STATEMENT MAY HAVE AN ERROR OR IS REFERENCING A DIFFERENT GRAPH.

CONCLUSION: FOR CONSISTENCY, THE PRIMARY LINE BASED ON THE EQUATION -2Y = X + 6 PASSES THROUGH (-6, 0) AnD (O,
-3), BUT NOT NECESSARILY THROUGH (1, -3). THEREFORE, THE FOCUS SHOULD BE ON THE LINE Y = -1/2 X = 3 AND ITS GRAPH.

GRAPHING THE EQUATION ON THE COORDINATE PLANE

PLOTTING KEY PoOINTS

TO GRAPH Y = -1 /2 X = 3, START WITH THE KNOWN INTERCEPT AND THEN PLOT ADDITIONAL POINTS!

- Y-inTercepT: (O, -3)
- ANOTHER POINT: (2, -4)
- ADDITIONAL POINT: (-4, -1)

PLOT THESE POINTS ACCURATELY ON THE COORDINATE PLANE.

DRAWING THE LINE

UsING A RULER, DRAW A STRAIGHT LINE PASSING THROUGH THE PLOTTED POINTS. THE LINE SHOULD EXTEND ACROSS THE GRID,
DEMONSTRATING THE LINEAR RELATIONSHIP BETWEEN X AND Y.

CHARACTERISTICS OF THE GRAPH:

- THE LINE CROSSES THE Y-AXIS AT -3.
- |T DESCENDS AT A SLOPE OF -1/2.
- THE LINE CROSSES THE X-AXIS AT POINT (-6, O), CONFIRMING THE X-INTERCEPT:

\[
0 =-\rrac{13}{2}x - 3 \RigHTARROW -\FRAC{ 1}{23}x = 3 \RIGHTARROW X = -6
\]

So, THE X-INTERCEPT Is AT (=6, 0).



MATHEMATICAL SIGNIFICANCE AND PRACTICAL APPLICATIONS

UNDERSTANDING SLOPE AND INTERCEPT

THE sLoPE - 1 /2 INDICATES A MODERATE NEGATIVE RELATIONSHIP BETWEEN X AND Y. THIS SLOPE MEANS:

- FOR EVERY INCREASE OF 2 UNITS IN X, Y DECREASES BY 1.
- THE LINE IS DECREASING; MOVING FROM LEFT TO RIGHT, THE Y~-VALUES DECLINE.

THE Y-INTERCEPT AT -3 SETS THE BASELINE AT WHICH THE LINE CROSSES THE Y-AXIS, PROVIDING A REFERENCE POINT FOR
UNDERSTANDING HOW THE LINE SHIFTS VERTICALLY.

ReaL-\W/orLD CONTEXTS

LINEAR EQUATIONS LIKE -2Y = X + 6 (OR Y =-1/2 x - 3) ARE FREQUENTLY ENCOUNTERED IN VARIOUS FIELDS:

- EconoMics: MODELING THE RELATIONSHIP BETWEEN SUPPLY AND DEMAND.

- PHYSICS: DESCRIBING CONSTANT RATES OF CHANGE, SUCH AS SPEED OR TEMPERATURE.
- BioLoGY: CORRELATING VARIABLES LIKE POPULATION GROW TH OVER TIME.

- ENGINEERING: ANALYZING LINEAR SYSTEMS AND CONTROL PROCESSES.

(UNDERSTANDING HOW TO INTERPRET AND GRAPH SUCH EQUATIONS EQUIPS STUDENTS WITH TOOLS TO ANALYZE REAL-WORLD
DATA.

EbucATIONAL PerRSPECTIVES AND COMMON CHALLENGES

STUDENTS OFTEN GRAPPLE WITH:

- CONVERTING BETWEEN DIFFERENT FORMS OF EQUATIONS.

- INTERPRETING SLOPES AND INTERCEPTS IN PRACTICAL CONTEXTS.
- CORRECTLY PLOTTING POINTS AND DRAWING LINES ACCURATELY.
- ENSURING POINTS SATISFY THE EQUATION.

EDUCATORS EMPHASIZE VISUALIZATION AND MANIPULATION SKILLS TO FOSTER DEEP UNDERSTANDING.

CONCLUSION: SYNTHESIS AND FINAL INSIGHTS

THE EXPLORATION OF -2Y = X + & AND ITS GRAPHICAL REPRESENTATION REVEALS THE INTRICATE RELATIONSHIP BETWEEN
ALGEBRAIC EQUATIONS AND THEIR VISUAL COUNTERPARTS. BY TRANSLATING THE ORIGINAL EQUATION INTO THE SLOPE-
INTERCEPT FORM, WE UNCOVER A LINE WITH A SLOPE OF - 1/2 CROSSING THE Y-AXIS AT -3. THE LINE PASSES THROUGH THE
POINT (-6, 0), SERVING AS A KEY ANCHOR IN THE GRAPH.

W/HILE THE MENTION OF THE POINT (], ‘3) INTRODUCES SOME AMBIGUITY
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