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A CoorDINATE GRID W/ITH 4 LiNes. LiNe A Passes THrRouGH (O, 5) Anp (4, 3.75). Line B PAsses THrouGH (3.75,
UNDERSTANDING COORDINATE GRIDS AND THE LINES PLOTTED ON THEM IS FUNDAMENTAL IN MATHEMATICS, ESPECIALLY IN
ALGEBRA AND GEOMETRY. IN THIS COMPREHENSIVE GUIDE, WE WILL EXPLORE A COORDINATE GRID FEATURING FOUR DISTINCT
LINES, FOCUSING ON LINE A, WHICH PASSES THROUGH THE POINTS (0, 5) anD (4, 3.75), AND LINE B, PASSING THROUGH
(3.75, ...). WE'LL ANALYZE THEIR EQUATIONS, SLOPES, INTERCEPTS, INTERSECTIONS, AND OTHER CRITICAL FEATURES.

\W/HETHER YOU'RE A STUDENT LOOKING TO DEEPEN YOUR UNDERSTANDING OR A TEACHER PREPARING INSTRUCTIONAL MATERIAL,
THIS ARTICLE PROVIDES DETAILED INSIGHTS INTO COORDINATE GEOMETRY INVOLVING MULTIPLE LINES.

INTRODUCTION TO COORDINATE GRIDS AND LINES

BEFORE DIVING INTO THE SPECIFICS OF LINE A AND LINE B, IT'S ESSENTIAL TO REVIEW THE FOUNDATIONAL CONCEPTS OF
COORDINATE GRIDS AND LINES.

WHAT Is A CoorDINATE GRID?

A COORDINATE GRID, ALSO KNOWN AS THE CARTESIAN PLANE, IS A TWO-DIMENSIONAL SYSTEM WHERE POINTS ARE IDENTIFIED
BY ORDERED PAIRS (X, Y). THE GRID CONSISTS OF TWO PERPENDICULAR AXES:

- THE HORIZONTAL AXIS (X-AXIS)
- THe VerTICAL AXIS (Y-AXIS)

THIS SYSTEM ALLOWS US TO GRAPH LINES, CURVES, AND OTHER GEOMETRIC FIGURES PRECISELY.

UNDERSTANDING LINES ON A COORDINATE GRID

LINES ON A COORDINATE GRID CAN BE DESCRIBED USING LINEAR EQUATIONS IN THE FORM:
\[y=mx+8\]

WHERE:

-\(™M\) = sLoPE OF THE LINE

-\(8\) = Y-INTERCEPT (THE POINT WHERE THE LINE CROSSES THE Y-AXIS)

KNOWING THE SLOPE AND INTERCEPTS HELPS IN PLOTTING LINES AND UNDERSTANDING THEIR RELATIONSHIPS.

CHARACTERISTICS OF LINE A

LINE A PASSES THROUGH THE POINTS (O, 5) AND (4, 3.75). LET'S ANALYZE ITS PROPERTIES.



FINDING THE SLOPE OF LINE A

THe sLope \( M \) BeTween Two PoiNTs \(((x_T, v_1) \) ano \((x_2, v_2) ) is:
\[M=\rrAc{y_2 - v_1Hx_2-x_1}\]

APPLYING THIS TO LINE A:

\[M=\rrac{3.75 - 5}{4 - 0} = \reac{-1.25}{4} =-0.3125 \]

THerReFORE, THE SLOPE OF LINE A 15 -0.3125.

EQUATION OF LINE A

USING THE POINT-SLOPE FORM:

\[y-v_ T=mx-x_1)\]

SuesTITUTING \((x_1,v_1)=(0, 5)\) ano \(M=-0.3125\):
\[¥-5=-0.3125(x-0)\]

SIMPLIFYING:

\[y=-0.3126x+5\]

LINE A’S EQUATION:

\[vy=-0.3125x + 5]

INTERCEPTS OF LINE A

- Y-INTercepT: AT \(x =0\), \( vy = 5\), wHicH ALIGNS wiTH THE POINT (O, 5).
- X-iNTercepT: SET \( ¥ =0 \):

\[0=-0.3125%x + 5 \]
\[-0.3125%x =-5\]
\[ x = \rrac{-53{-0.31253 = 16 \]

X-INTercerT: (16, 0)

CHARACTERISTICS OF LINE B

W/HILE THE INITIAL DESCRIPTION MENTIONS LINE B PASSING THROUGH (375, ), LET'S ASSUME FOR THIS ANALYSIS THAT IT
PASSES THROUGH (375, Y) WITH A KNOWN POINT, OR THAT FURTHER DETAILS ARE PROVIDED FOR A COMPREHENSIVE
UNDERSTANDING.

FOR ILLUSTRATION, SUPPOSE LINE B PASSES THROUGH POINTS (3.7 5, 2.25) anp (7, 1).



FINDING THE SLoPE OF LINE B

Using poinTs \( (3.75, 2.25) \) ano \( (7, 1) \):
\[M=\rrac{1 - 2.253}{7 - 3.753} = \rrac{-1.253{3.253 \aprrox -0.3846 \]

THUs, THE sLoPE OF LINE B IS APPROXIMATELY -0.3846.

EQUATION OF LINE B

UsinG PoINT-sLopPE ForM WITH \( (x_1,v_1) =(3.75, 2.25) \):
\[ v -2.25=-0.3846(x - 3.75) \]

EXPANDING:

\[vy=-0.3846x + 0.3846 \TiMes 3.75 + 2.25\]
CALCULATING:

\[ 0.3846 \TiMes 3.75 \approx 1.442\]

\[ vy =-0.3846x+ 1.442 + 2.25 =-0.3846x + 3.692 \]

LINE B'S EQUATION:

\[ v \aPProX -0.3846x + 3.692 \]

INTERCEPTS OF LINE B

- Y-inTercerT: AT \( x=0\),

\[vy=-0.3846 \1iMes 0 + 3.692 = 3.692\]

- X-INTErcerT: SET \( v=0 \):

\[0=-0.3846x + 3.692\]

\[0.3846x =3.692\]

\[ x \arprox \FrRAC{3.6923}{0.3846} \arProx 9.59 \]

X-INTERCEPT: APPROXIMATELY (9.59, 0)

GRAPHICAL REPRESENTATION OF THE LINES

VISUALIZING THE LINES ON THE COORDINATE GRID HELPS UNDERSTAND THEIR RELATIONSHIPS, INTERSECTIONS, AND RELATIVE
POSITIONS.



PLoTTING LINE A

- PAsses THrougH (0, 5) anp (16, 0)
- Stope: -0.3125
- LINE DESCENDS FROM THE Y-AXIS AT 5 TO THE X-AXIS AT 16

PLoTTING LINE B

- PAsses THRouGH (3.75, 2.25) ano (7, 1)
- SLoPE: APPROXIMATELY -0.3846

- Y-INTERCEPT AT APPROXIMATELY 3.692

- X-INTERCEPT AT APPROXIMATELY 9.59

Key PoINTS To PLoT

- For Line A: (0, 5), (16, 0)
- For LINe B: (3.75, 2.25), (7, 1), AND THEIR INTERCEPTS

USING GRAPH PAPER OR GRAPHING SOFTWARE, PLOT THESE POINTS AND DRAW THE LINES TO VISUALIZE THEIR INTERSECTION AND
RELATIVE ANGLES.

FINDING THE INTERSECTION OF LINE A AND LINE B

ONE OF THE MOST CRITICAL ASPECTS OF ANALYZING MULTIPLE LINES ON A COORDINATE GRID IS DETERMINING WHERE THEY
INTERSECT.

METHOD: SOLVING SIMULTANEOUS EQUATIONS

RECALL THE EQUATIONS:

-LiNe A:\(y=-0.3125x+5)
- LiNe B: \( ¥ \apProx -0.3846x + 3.692 \)

SET THE RIGHT SIDES EQUAL TO FIND THE INTERSECTION POINT:
\[-0.3125x + 5 =-0.3846x + 3.692 \]

SoLve For \( x \):

[-0.3125x +5=-0.3846x+ 3.692\]

[-0.3125x +0.3846x =3.692-5\]
|

\
\
\[0.0721x =-1.308 \]

\[ x \approx \Frac{-1.3083{0.0721} \approx -18.14 \]
Now, Fino \( v \):

\y=-0.3125\1iMes (-18.14) + 5\]
\[ v \apProx 5.668 + 5 =10.668\]



INTERSECTION POINT: APPROXIMATELY \((-18.74, 10.668)\)

THIS INDICATES THAT THE LINES INTERSECT AT A POINT FAR TO THE LEFT OF THE ORIGIN, EMPHASIZING THE IMPORTANCE OF
UNDERSTANDING THEIR SLOPES AND INTERCEPTS IN THE CONTEXT OF THE ENTIRE GRID.

APPLICATIONS AND REAL-\Y ORLD EXAMPLES

(UNDERST ANDING HOW LINES BEHAVE ON A COORDINATE GRID HAS NUMEROUS PRACTICAL APPLICATIONS:

- ENGINEERING DESIGN: CALCULATING INTERSECTIONS OF STRUCTURAL ELEMENTS
- EconoMICs: ANALYZING SUPPLY AND DEMAND CURVES

- PHYsICS: DETERMINING TRAJECTORIES AND COLLISION POINTS

- CoMPUTER GRAPHICS: RENDERING LINES AND SHAPES EFFICIENTLY

- STATISTICS: REGRESSION ANALYSIS AND DATA FITTING

ADDITIONAL CONCEPTS IN COORDINATE GEOMETRY

TO DEEPEN YOUR UNDERSTANDING, CONSIDER EXPLORING THESE RELATED TOPICS!

PARALLEL AND PERPENDICULAR LINES

- PARALLEL LINES: SAME SLOPE, DIFFERENT INTERCEPTS
- PERPENDICUL AR LINES: SLOPES ARE NEGATIVE RECIPROCALS

SLoPE-INTERCEPT FORM AND STANDARD FORM

- Stope-inTercerT: \( Yy =mx + 8 \)
- STaNDARD ForRM: \( Ax + By =C\)



