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(UNDERSTANDING THE CONCEPT OF LINE EQUATIONS AND HOW TO FIND THE SPECIFIC EQUATION OF A LINE PASSING THROUGH A
GIVEN POINT AND PARALLEL TO ANOTHER LINE IS FUNDAMENTAL IN ALGEBRA AND COORDINATE GEOMETRY. IN THIS ARTICLE, WE

WILL EXPLORE THIS TOPIC IN DETAIL, PROVIDING A COMPREHENSIVE GUIDE TO HELP YOU GRASP THE CONCEPTS, METHODS, AND
FORMULAS INVOLVED.

INTRODUCTION TO LINE EQUATIONS

BEFORE DELVING INTO THE SPECIFICS OF THE PROBLEM, IT'S ESSENTIAL TO UNDERSTAND WHAT A LINE EQUATION IS AND HOW
IT'S REPRESENTED IN THE COORDINATE PLANE.

WHAT Is AN EQUATION OF A LINE?

AN EQUATION OF A LINE IS A MATHEMATICAL EXPRESSION THAT DESCRIBES ALL THE POINTS (X, Y) LYING ON THAT LINE. THE
MOST COMMON FORM OF A LINE'S EQUATION IN T\WO-DIMENSIONAL CARTESIAN COORDINATES IS THE SLOPE-INTERCEPT FORM:

\[y=mx+8\]

WHERE:

- \(M\) IS THE SLOPE OF THE LINE, INDICATING ITS STEEPNESS AND DIRECTION.
-\('& \) IS THE Y-INTERCEPT, THE POINT WHERE THE LINE CROSSES THE Y-AXIS.
ANOTHER COMMON FORM IS THE POINT-SLOPE FORM:

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

wHERE \( (x_T1,Y_1) \) IS A KNOWN POINT ON THE LINE.

UNDERSTANDING THE SLOPE

THe sLope \( M \) DETERMINES HOW THE LINE INCLINES OR DECLINES. |T IS CALCULATED AS:
\[ M= \rRAc{\DeLTA YH\DeLTA x} = \rrAc{y_2-v_ THx 2-x_1}\]

For Two POINTS \( (x_1,v_1)\) ano \((x_2,v_2)\).

DecIPHERING THE GIVEN LINE EQUATION; 32 - ¥ =

IN THE PROBLEM STATEMENT, THE LINE IS GIVEN AS:
\[32-v=1\]
BUT IT APPEARS INCOMPLETE. TYPICALLY, AN EQUATION LIKE THIS MIGHT BE PART OF A BROADER EXPRESSION, SUCH AS:

-\( 32 - v = \1ex7{some expression} \)
- OR, PERHAPS, THE FULL LINE EQUATION IS, FOR EXAMPLE, \( 32 - v = 0 \), wHicH siMpLIFIES TO \( ¥ = 32 \).



ASSUMING THE INTENDED LINE EQUATION IS:

\[32-v=01\]
THEN:
\[y=2321\]

WHICH IS A HORIZONTAL LINE PASSING THROUGH ALL POINTS WHERE \( y=32 \)

ALTERNATIVELY, IF THE FULL EQUATION IS DIFFERENT, MORE CONTEXT WOULD BE NECESSARY. HO\X/EVER, FOR THE PURPOSE OF
THIS ARTICLE, WE'LL ASSUME THAT THE LINE IS:

\[vy=232\]

A HORIZONTAL LINE AT \( vy =32 \).

UNDERSTANDING PARALLEL LINES

NO\X/, THE CORE CONCEPT OF THE PROBLEM INVOLVES LINES THAT ARE PARALLEL.

WHAT DoEs IT MeAN FOR LINES TO BE PARALLEL?

PARALLEL LINES ARE LINES IN THE SAME PLANE THAT NEVER INTERSECT, REGARDLESS OF HOW FAR THEY ARE EXTENDED. THeY
HAVE IDENTICAL SLOPES BUT DIFFERENT Y~INTERCEPTS.

MATHEMATICALLY:
- TWO LINES ARE PARALLEL IF THEIR SLOPES ARE EQUAL:

\[Mm_1=m 21\]
- THEIR EQUATIONS DIFFER ONLY IN THE Y-INTERCEPT.

PROPERTIES OF PARALLEL LINES

- THEY HAVE THE SAME SLOPE.
- THEY ARE EQUIDISTANT FROM EACH OTHER AT ALL POINTS.
- THEY NEVER INTERSECT.

THIS PROPERTY IS CRUCIAL WHEN FINDING THE EQUATION OF A LINE PARALLEL TO A GIVEN LINE.

STeEP-BY-STEP SOLUTION APPROACH

LET'S WALK THROUGH THE PROCESS OF DERIVING THE EQUATION OF THE LINE THAT PASSES THROUGH THE POINT (1, 7) AND IS
PARALLEL To THELINE \( Yy =32 \).

STeP 1: IDENTIFY THE SLOPE OF THE GIVEN LINE

Tre LINe \( ¥ = 32 \) IS A HORIZONTAL LINE.

- Stope \(M_{aiven} =0\)



STeP 2: DETERMINE THE SLOPE OF THE PARALLEL LINE

SINCE PARALLEL LINES HAVE THE SAME SLOPE:
\[M_{paraLLEL} =M {civen} =0\]

THUS/ THE LINE WE ARE SEEKING IS ALSO HORIZONTAL.

ST1ep 3: FIND THE EQUATION oF THE NEW LINE

A HORIZONTAL LINE PASSING THROUGH THE POINT \( (1, 7) \) HAS THE FORM:
\[y=c\]

wHERE \( ¢ \) IS THE Y-COORDINATE OF THE POINT THROUGH WHICH THE LINE PASSES. SINCE THE POINT 1S \( (1, 7) \), THE Y-
COORDINATE IS 7.

THEREFORE,
\[y=71\]

WHICH IS THE EQUATION OF THE LINE PASSING THROUGH \( (1, 7) \) anp paRALLEL TO \( ¥ = 32 \).

SUMMARY OF THE RESULT

THE LINE PASSING THROUGH THE POINT \( (1, 7) \) AND PARALLEL TO \( ¥ =32 \) Is:
\[y=71\]

THIS IS A HORIZONTAL LINE AT \( Y =7 \).

GENerAL CAsSE: WHEN THE GIVEN LINE Is NoT HorIzoNTAL

SUPPOSE THE ORIGINAL LINE IS NOT HORIZONTAL BUT HAS A GENERAL FORM. LET’S CONSIDER AN EXAMPLE:
\[2x+ 3y =6\]

AND FIND A LINE PASSING THROUGH A POINT \( (x_1,v_1)\), say \( (1, 7) \), AND PARALLEL TO THIS LINE.

STEP 1: FIND THE SLOPE OF THE GIVEN LINE

REWRITE THE LINE IN SLOPE-INTERCEPT FORM:

\[3y=-2x+6\]
\[ v =-\rrAc{2}{3}x + 2\]

THUS, THE SLOPE:

\[M_{aiven} = -\rrac{23}{3} \]



STep 2: Use THE SAME SLOPE FOR THE NEW LINE

THE PARALLEL LINE'S SLOPE:

\[m_{new} = -\rrac{23{3} \]

S1eP 3: Use PoINT-SLoPE FOrRM To FIND THE EQUATION

PLUGGING THE POINT \( (1, 7) \) INTO THE POINT-SLOPE FORM:

\[y-v_ T=mx-x_1)\]
\[y -7 =-\rrAc{2H{33}(x - 1) \]

EXPANDING:
\ v - 7 = -\rrac{23}{3}x + \rrac{2}{33} \]
ADDING 7 TO BOTH SIDES:

\[ v = -\rrAc{23{33x + \rrac{2}{3} + 7 \]
\[ vy = -\rrAc{23{33x + \rrac{2}{3} + \rrac{213{3} \]
\[ vy = -\rrAc{23{33x + \rrac{233}{33} \]

THIS IS THE EQUATION OF THE LINE PASSING THROUGH \( (1, 7) \) AND PARALLEL TO THE ORIGINAL LINE.

Key TAKEAWAYS AND TIPS

- UNDERSTANDING THE GIVEN LINE'S FORM IS CRUCIAL. WHETHER IT'S IN SLOPE-INTERCEPT FORM, STANDARD FORM, OR ANOTHER,
CONVERTING IT TO SLOPE-INTERCEPT FORM HELPS IDENTIFY THE SLOPE.

- PARALLEL LINES SHARE THE SAME SLOPE. USE THIS PROPERTY TO DERIVE THE NEW LINE'S EQUATION.

- USE THE POINT-SLOPE FORM FOR QUICK CALCULATIONS. ONCE THE SLOPE IS KNOWN, PLUGGING IN THE POINT \( (x_1,v_1)
\) SIMPLIFIES THE PROCESS.

- ALWAYS CHECK THE NATURE OF THE ORIGINAL LINE. HORIZONTAL AND VERTICAL LINES REQUIRE SPECIAL ATTENTION:

- HorizonTAL LINE: sLope \( M=0 \), EQUATIONS oF THE ForM \( ¥ = ¢ \).

- VERTICAL LINE: SLOPE UNDEFINED, EQUATIONS OF THE FORM \( X = c \).

PRACTICAL APPLICATIONS OF LINE EQUATIONS

UNDERSTANDING HOW TO FIND THE EQUATION OF A LINE PASSING THROUGH A POINT AND PARALLEL TO ANOTHER LINE IS
VALUABLE IN VARIOUS REAL-WORLD SCENARIOS:

- ENGINEERING AND ARCHITECTURE: DESIGNING STRUCTURES WITH PARALLEL COMPONENTS.

- NAVIGATION AND MAPPING: PLOTTING PARALLEL ROUTES OR BOUNDARIES.
- EconoMics AND BUSINESS: MODELING PARALLEL TRENDS IN DATA.

ADDITIONAL RESOURCES AND PRACTICE PROBLEMS

TO DEEPEN YOUR UNDERSTANDING, CONSIDER PRACTICING WITH THESE PROBLEMS:

1. FIND THE EQUATION OF A LINE PASSING THROUGH \( (3, -2) \) AND PARALLEL TO \( ¥ = 5x - 4 \).
2. DETERMINE THE LINE PASSING THROUGH \( (-1, 4) \) AND PARALLEL TO \( 2x + v = 7 \).



3. WRITE THE EQUATION OF A LINE THROUGH \( (O, 0) \) PARALLEL TO \( ¥ =-3x + 2 \).
ANSWERS:

1.\ (y=56x-111)

2.\(y=-2x+4\)

3.\(y=-3x\)

CoNcCLUSION

IN SUMMARY, FINDING THE EQUATION OF A LINE THAT PASSES THROUGH A SPECIFIC POINT AND IS PARALLEL TO ANOTHER LINE
INVOLVES IDENTIFYING THE SLOPE OF THE ORIGINAL LINE, ENSURING THE NEW LINE SHARES THAT SLOPE, AND THEN APPLYING THE
POINT-SLOPE OR SLOPE-INTERCEPT FORM TO FIND THE SPECIFIC EQUATION. FOR THE CASE WHERE THE GIVEN LINE IS \( v=32 \)
THE PARALLEL LINE PASSING THROUGH \( (1, 7) \) 1s simpLy \(¥=7)),

’

FREQUENTLY ASkeD QUESTIONS

\WHAT IS THE EQUATION OF THE LINE PASSING THROUGH THE POINT (1, 7) AND
PARALLEL TO THELINE 3X - Y = 2°

FIRST, REWRITE THE GIVEN LINE IN SLOPE-INTERCEPT FORM: Y = 3X - 2. THE SLOPE IS 3. PARALLEL LINES HAVE THE SAME SLOPE,
SO THE NEW LINE ALSO HAS SLOPE 3. USING POINT-SLOPE FORM WITH POINT (1, 7): ¥ = 7 = 3(x = 1). SIMPLIFYING: ¥ - 7 =
3x-3,50Y=3x+4.

How DO YOU FIND THE EQUATION OF A LINE PASSING THROUGH (1, 7) AND PARALLEL
To3x-Y=2°

REWRITE THE ORIGINAL LINE AS Y = 3x - 2 (SLOPE 3). SINCE PARALLEL LINES SHARE THE SAME SLOPE, USE POINT-SLOPE FORM:
v-7=3(x-1).SIMPLIFY TOGET Y = 3x + 4.

\WHAT IS THE SLOPE OF A LINE PARALLEL TO 3X - Y = 2, AND HOW DOES IT HELP
WRITE THE NEW LINE'S EQUATION THROUGH (1, 7)?

THE SLOPE OF THE ORIGINAL LINE IS 3. A PARALLEL LINE HAS THE SAME SLOPE. USING THE POINT (1, 7), THE EQUATION
BECOMES Y - 7 = 3(Xx - 1), WHICH SIMPLIFIES TO ¥ = 3X + 4.

IF THE ORIGINAL LINE IS 3X - Y = 2, WHAT IS THE EQUATION OF THE LINE THROUGH ( 1,
7) PARALLEL TO IT?

THE ORIGINAL LINE'S SLOPE IS 3. USING POINT-SLOPE FORM WITH (1, 7): v - 7 = 3(x - 1), LEADING TO ¥ = 3 + 4.

CAN THE EQUATION OF THE LINE PASSING THROUGH (1, 7) AND PARALLEL TO 3X - Y =
2 BE WRITTEN IN SLOPE-INTERCEPT FORM? |F YES, WHAT IS IT?

YES. SINCE THE SLOPE IS 3, AND IT PASSES THROUGH (1, 7), THE LINE'S EQUATION IN SLOPE-INTERCEPT FORM IS Y = 3X + 4.
1 l /



ADDITIONAL RESOURCES

(UNDERSTANDING THE EQUATION OF A LINE THROUGH A POINT AND PARALLEL TO A GIVEN LINE

W/HEN TACKLING THE FUNDAMENTAL CONCEPTS OF LINEAR EQUATIONS IN COORDINATE GEOMETRY, ONE OF THE MOST COMMON
YET INTRIGUING PROBLEMS INVOLVES FINDING THE EQUATION OF A LINE THAT PASSES THROUGH A SPECIFIC POINT AND RUNS
PARALLEL TO ANOTHER GIVEN LINE. THIS TASK NOT ONLY DEEPENS OUR UNDERSTANDING OF THE PROPERTIES OF LINES BUT ALSO
ENHANCES PROBLEM-SOLVING SKILLS THAT ARE CRUCIAL IN VARIOUS MATHEMATICAL AND REAL-WORLD APPLICATIONS.

IN THIS COMPREHENSIVE EXPLORATION, WE WILL DISSECT THE PROCESS OF DETERMINING THE EQUATION OF A LINE PASSING
THROUGH THE POINT (1, 7) AND PARALLEL TO THE LINE REPRESENTED BY THE EQUATION \( 32 - ¥ = \). WE WILL CLARIFY THE
UNDERLYING PRINCIPLES, PROVIDE STEP-BY-STEP INSTRUCTIONS, AND ILLUSTRATE THE CONCEPTS WITH DETAILED
EXPLANATIONS, ALL WHILE MAINTAINING A PROFESSIONAL AND ACCESSIBLE TONE.

DecIPHERING THE GIVEN LINE EQUATION

BEFORE DIVING INTO THE PROBLEM-SOLVING PROCESS, IT'S ESSENTIAL TO INTERPRET THE PROVIDED LINE EQUATION CORRECTLY.
THE EXPRESSION GIVEN IS:

\[
32-v=
\]

HO\X/EVER, IT APPEARS INCOMPLETE OR POSSIBLY MISWRITTEN. TYPICALLY, LINE EQUATIONS ARE EXPRESSED IN STANDARD
FORMS SUCH AS!

- SLOPE-INTERCEPT FORM: \( Y =Mx + B \)
- STanDARD ForRM: \( Ax + By =C\)

GIVEN THE FRAGMENT, THE MOST PROBABLE INTENDED EQUATION IS:

\[
32-vy=0
\]

WHICH SIMPLIFIES TO:

\[
vy =32
\]

INTERPRETING THE LINE EQUATION

- IF THE ORIGINAL LINE IS \( 'Y = 32 \), IT IS A HORIZONTAL LINE PASSING THROUGH ALL POINTS WHERE THE Y-COORDINATE
EQUALS 32.

- HORIZONTAL LINES HAVE A DISTINCTIVE PROPERTY: THEIR SLOPE IS ZERO.

- THE LINE IS PERFECTLY PARALLEL TO OTHER HORIZONTAL LINES, AS ALL LINES WITH THE SAME SLOPE (ZERO) ARE PARALLEL.

NOTE: IF THE ORIGINAL EQUATION WAS INTENDED DIFFERENTLY, SUCH AS \( 3X - 2¥ = 0 \) OR ANOTHER FORM, THE APPROACH
WOULD ADJUST ACCORDINGLY. GIVEN THE FRAGMENT, WE WILL PROCEED UNDER THE ASSUMPTION THAT THE LINE IN QUESTION IS

\(y=32\).



THE CoNCePT oF PARALLEL LINES IN COORDINATE GEOMETRY

(UNDERSTANDING WHAT MAKES LINES PARALLEL IS FUNDAMENTAL. T WO LINES ARE PARALLEL IF:

- THEY HAVE THE SAME SLOPE.
- THEY NEVER INTERSECT, REGARDLESS OF HOW FAR EXTENDED.

IN THE CONTEXT OF LINEAR EQUATIONS:

- For LINES IN SLoPE-INTERCEPT FORM (\( Y = Mx + & \)), THE sLope \( M \) DETERMINES WHETHER LINES ARE PARALLEL.
- PARALLEL LINES HAVE IDENTICAL SLOPES BUT DIFFERENT Y-INTERCEPTS (\( B \)).

IMPLICATIONS FOR OUR PROBLEM:

- THe Line \( ¥ = 32 \) HAS A sLopE oF O.
- ANY LINE PARALLEL TO IT MUST ALSO HAVE A SLoPE of 0.

FORMULATING THE EQUATION OF THE PARALLEL LINE

GIVEN THE INSIGHTS ABOVE, THE TASK SIMPLIFIES TO:

- FIND A LINE PASSING THROUGH THE POINT (1, 7).
- THe LINE MUST BE PARALLEL To \( Yy =32 \).

Since \('¥ = 32 \) IS HORIZONTAL, THE LINE WE'RE SEEKING MUST ALSO BE HORIZONTAL, WITH THE FORM:

\[
Y =K

\]
wWHERE \( k \) IS A CONSTANT TO BE DETERMINED.
STEP-BY-STEP PROCESS:

1. IDENTIFY THE SLOPE OF THE GIVEN LINE:

\l

vy = 32 \RicHTARROW \TEXT{SLOPE } M =0

2. DETERMINE THE EQUATION OF THE LINE PASSING THROUGH (1, 7):
- BECAUSE THE LINE MUST BE PARALLEL, IT MUST ALSO BE HORIZONTAL WITH SLoPE O.
- THe VALUE of \( Y \) FOR THE NEW LINE IS CONSTANT AND EQUAL TO THE Y-COORDINATE OF THE POINT THROUGH WHICH IT

PASSES, WHICH IS 7.

3. WRITE THE EQUATION:

\[
y=7

\]

THIS IS A HORIZONTAL LINE PASSING THROUGH (1, 7) AND PARALLEL To \( ¥ = 32 \).



GENERALIZATION TO OTHER SCENARIOS

W/HILE OUR SPECIFIC CASE INVOLVES A HORIZONTAL LINE, THE METHODOLOGY EXTENDS SEAMLESSLY TO OTHER TYPES OF LINES
AND EQUATIONS:

\WHEN THE GIVEN LINE IS NOT HORIZONTAL

SUPPOSE THE ORIGINAL LINE HAS A DIFFERENT SLOPE, SAY \( 'Y =mx + 8 \), wiTH \( M \NeQ O \). TO FIND THE PARALLEL LINE
PASSING THROUGH A POINT \( (x_ 1, v_1)\):

1. IpenTIFY THE sLope \( M \) OF THE GIVEN LINE.
2. USE THE POINT-SLOPE FORM TO FIND THE NEW LINE:

\[
vy-v_ 1=mx-x_1)

\]

3. REWRITE IN SLOPE-INTERCEPT FORM IF NEEDED:

\[
y=mM(x-x_1)+v_1

\]

OR

\[
y=mx+(v_1-mx_1)

\]

THIS YIELDS A UNIQUE LINE PASSING THROUGH \( (x_ 1, Y_1) \) AND PARALLEL TO THE ORIGINAL.

ExpLICIT ExAMPLE: A MorRe COMPLEX SCENARIO

SUPPOSE THE ORIGINAL LINE IS:

\[
2x -3y =6
\]

WHICH CAN BE REARRANGED INTO SLOPE-INTERCEPT FORM:

\[

-3y = -2x + 6 \RigHTARROW Y = \FRAC{2}3}x - 2
\]

- THe stope 1s \( M = \rrac{23}{3} \).

TO FIND THE LINE PASSING THROUGH (1, 7) AND PARALLEL TO THE ABOVE:

1. USE POINT-SLOPE FORM:



\[
v - 7 = \rRAc{23}{33(x - 1)

\]

2. SIMPLIFY:

\[

v - 7 = \rrac{23}{3}x - \rrac{23{3}
\]

3. Abb 7 TO BOTH SIDES:

\[

v = \rRAC{2}{33x - \rrAc{2}3} + 7
\]

4. EXPRESS AS A MIXED FRACTION OR DECIMAL:
\[

7 = \rrac{213{3}

\]

\[
v = \rRAC{23{33x + \LerT( -\rrAC{2}{3} + \FrAac{2 13{33} \ricHT) = \FrrAc{23}{33}x + \rrac{193{3}
\]

THIS IS THE EQUATION OF THE LINE PASSING THROUGH (1, 7) AND PARALLEL To \( 2x - 3y = 6 \).

SUMMARY OF KEY POINTS

- UNDERSTANDING THE ORIGINAL LINE IS CRUCIAL. CLARIFY ITS FORM AND SLOPE.

- PARALLEL LINES SHARE THE SAME SLOPE.

- HORIZONTAL LINES HAVE A SLOPE OF ZERO, AND THEIR EQUATIONS ARE OF THE FORM \( Y=C \)
- TO FIND A LINE PASSING THROUGH A SPECIFIC POINT AND PARALLEL TO A GIVEN LINE:

- FIND THE SLOPE OF THE ORIGINAL LINE.

- USE THE POINT-SLOPE FORM WITH THAT SLOPE AND THE GIVEN POINT.

- CONVERT TO THE DESIRED FORM (SLOPE‘INTERCEPT, STANDARD, ETC.).

FINAL REMARKS AND PRACTICAL APPLICATIONS

THIS EXERCISE EXEMPLIFIES THE IMPORTANCE OF UNDERSTANDING LINE EQUATIONS AND THEIR PROPERTIES. BEYOND PURE

MATHEMATICS, THESE PRINCIPLES UNDERPIN VARIOUS FIELDS:

- ENGINEERING: DESIGNING PARALLEL STRUCTURAL ELEMENTS.

- CoMPUTER GRAPHICS: RENDERING PARALLEL LINES IN VISUALIZATIONS.

- NAVIGATION AND MAPPING: ENSURING ROUTES OR BOUNDARIES REMAIN PARALLEL.

- EconoMics AND DATA ANALYSIS: MODELING RELATIONSHIPS WITH LINEAR FUNCTIONS AND CONSTRAINTS.

IN EDUCATIONAL CONTEXTS, MASTERING THESE CONCEPTS ENHANCES PROBLEM~SOLVING CONFIDENCE AND PREPARES STUDENTS

FOR ADVANCED TOPICS LIKE ANALYTIC GEOMETRY, CALCULUS, AND LINEAR ALGEBRA.



IN CONCLUSION, THE EQUATION OF THE LINE PASSING THROUGH THE POINT (1, 7) AND PARALLEL TO THE LINE \( ¥ = 32 \) Is
SIMPLY:

\[
\Boxep{y = 7}

\]

THIS STRAIGHTFORW ARD RESULT UNDERSCORES THE ELEGANCE OF LINEAR EQUATIONS AND THE POWER OF FOUNDATIONAL
PRINCIPLES IN COORDINATE GEOMETRY. W/HETHER DEALING WITH HORIZONTAL, VERTICAL, OR SLOPED LINES, THE APPROACH
REMAINS CONSISTENT, REINFORCING THE IMPORTANCE OF THE CORE CONCEPTS IN MATHEMATICAL LITERACY.
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