DeTerMINE THE EQUATION OF THE PAarABOLA WITH Focus (
2 ,5)(2,5) Anp DirecTrIX = 18 X=18.

DeTerMINE THE EQUATION OF THE PARABOLA W/ITH Focus (2, 5) Anp DIrecTrix = 18, X=18

UNDERSTANDING HOW TO FIND THE EQUATION OF A PARABOLA GIVEN ITS FOCUS AND DIRECTRIX IS A FUNDAMENTAL CONCEPT IN
CONIC SECTIONS, WITH APPLICATIONS IN PHYSICS, ENGINEERING, AND GEOMETRY. IN THIS ARTICLE, WE WILL WALK THROUGH THE
PROCESS OF DETERMINING THE PARABOLA’S EQUATION STEP-BY-STEP, USING THE FOCUS AT (2, 5) AND THE DIRECTRIX LINE X =

18. THIS COMPREHENSIVE GUIDE AIMS TO CLARIFY THE CONCEPTS INVOLVED AND PROVIDE A CLEAR METHODOLOGY FOR
SOLVING SIMILAR PROBLEMS.

UNDERSTANDING PARABOLAS: BAsIC CONCEPTS

BEFORE DELVING INTO THE SPECIFIC PROBLEM, IT’S ESSENTIAL TO UNDERSTAND THE BASIC PROPERTIES OF PARABOLAS.

WHAT Is A PARABOLA?

A PARABOLA IS A SYMMETRIC, U-SHAPED CURVE THAT CAN BE DEFINED AS THE SET OF ALL POINTS EQUIDISTANT FROM A FIXED
POINT CALLED THE FOCUS AND A FIXED LINE CALLED THE DIRECTRIX.

Key COMPONENTS OF A PARABOLA

- Focus: A FIXED POINT OUTSIDE THE PARABOLA, DENOTED AS (H, K) IN THE COORDINATE PLANE.

- DIRECTRIX: A FIXED LINE PERPENDICULAR TO THE AXIS OF SYMMETRY, ASSOCIATED WITH THE PARABOLA.

- VERTEX: THE POINT WHERE THE PARABOLA CHANGES DIRECTION, LOCATED MIDWAY BETWEEN THE FOCUS AND DIRECTRIX.
- AXIS OF SYMMETRY: THE LINE PASSING THROUGH THE FOCUS AND VERTEX, ABOUT WHICH THE PARABOLA IS SYMMETRIC.

GiveN DATA AND PROBLEM SETUP

THE PROBLEM PROVIDES:
- Focus: (2, 5)
- DIRECTRIX: X = 18

OUR GOAL IS TO DETERMINE THE ALGEBRAIC EQUATION OF THE PARABOLA WITH THESE GIVEN COMPONENTS.

STeP-BY-STEP SOLUTION APPROACH

THE PROCESS INVOLVES UNDERSTANDING THE GEOMETRIC SETUP, IDENTIFYING THE PARABOLA’S KEY FEATURES, AND
TRANSLATING THESE INTO AN ALGEBRAIC EQUATION.

STEP 1: RECOGNIZE THE PARABOLA’S ORIENTATION

SINCE THE DIRECTRIX IS A VERTICAL LINE (Xz 1 8), THE PARABOLA OPENS HORIZONTALLY.

- DIRECTION OF OPENING: THE PARABOLA OPENS EITHER LEFT OR RIGHT DEPENDING ON THE POSITION OF THE FOCUS RELATIVE TO



THE DIRECTRIX.
- Focus: (2, 5) IS TO THE LEFT OF THE DIRECTRIX AT X=1 8, INDICATING THE PARABOLA OPENS TO THE LEFT.

STEP 2: FIND THE VERTEX OF THE PARABOLA

THE VERTEX LIES MIDWAY BETWEEN THE FOCUS AND THE DIRECTRIX ALONG THE AXIS OF SYMMETRY.

- COMPUTE THE MIDPOINT OF X-COORDINATES:

\[
x_{verTex} = \rrAC{x_{Focus} + x_{pirecTrix}}{2} = \rrac{2 + 183}{2} =\ \rrAc{20}{2} = 10
\]

- Y-COORDINATE OF THE VERTEX:

SINCE THE FOCUS AND DIRECTRIX ARE ALIGNED HORIZONTALLY (SAME Y‘COORDINATE), THE VERTEX SHARES THE SAME Y-
COORDINATE AS THE FOCUS:

\[
y_{verTEx} =5

\]

THus, THE VERTEX IS AT (10, 5).

Step 3: DETERMINE THE DISTANCE FROM THE VERTEX TO THE Focus (pP)

- THE DISTANCE FROM THE VERTEX TO THE FOCUS ALONG THE X-AXIS:

\[
p=x_{rocus}-x {verTEx}=2-10=-8

THE NEGATIVE SIGN INDICATES THE PARABOLA OPENS TO THE LEFT.

- ABSOLUTE VALUE OF P:

\[
Pl =8
\]

STeP 4: WRITE THE STANDARD EQUATION OF THE PARABOLA

SINCE THE PARABOLA OPENS HORIZONTALLY, THE GENERAL FORM WITH VERTEX AT (H, K) IS:

\[

(v-K)"2=4p (x-H)
\]
-\((H,©)=(10,5)\)
-\(p=-81)

PLUGGING IN THE VALUES:



\[
(v-5)"2=4\1mMes (-8) \1iMes (x - 10)
\]

\[
(v-5)"2=-32(x-10)
\]

THIS IS THE STANDARD FORM OF THE PARABOLA’S EQUATION.

FINAL EQUATION OF THE PARABOLA

\[

\BOXED{
(vy-5)"2=-32(x-10)
}

\]

THIS EQUATION DESCRIBES THE PARABOLA WITH FOCUS AT (2, 5) AND DIRECTRIX AT X=1 8, OPENING TO THE LEFT.

ADDITIONAL INSIGHTS AND APPLICATIONS

(UNDERSTANDING THIS PROCESS ALLOWS FOR SOLVING SIMILAR PROBLEMS WITH DIFFERENT FOCUS AND DIRECTRIX
CONFIGURATIONS.

Key TAKEAWAYS:

- THE PARABOLA’S ORIENTATION DEPENDS ON THE POSITION OF THE FOCUS RELATIVE TO THE DIRECTRIX.

- THE VERTEX IS ALWAYS HALFWAY BETWEEN THE FOCUS AND DIRECTRIX ALONG THE AXIS OF SYMMETRY.

- THE VALUE OF \( P \) INDICATES THE DISTANCE FROM THE VERTEX TO THE FOCUS AND DETERMINES THE PARABOLA’S OPENING
DIRECTION.

PRACTICAL APPLICATIONS OF PARABOLAS:

- SATELLITE DisH DESIGN: PARABOLIC REFLECTORS FOCUS SIGNALS TO A SINGLE POINT.
- HEADLIGHTS AND TORCHES: THE PARABOLA DIRECTS LIGHT BEAMS EFFICIENTLY.

- PHYSICS: PATH OF OBJECTS UNDER GRAVITY WITH SPECIFIC INITIAL CONDITIONS.

- ARCHITECTURE: PARABOLIC ARCHES FOR STRUCTURAL STABILITY.

SUMMARY

DETERMINING THE EQUATION OF A PARABOLA GIVEN ITS FOCUS AND DIRECTRIX INVOLVES UNDERSTANDING THE GEOMETRIC
RELATIONSHIPS AND TRANSLATING THEM INTO ALGEBRAIC FORM. FOR THE FOCUS AT (2, 5) AND DIRECTRIX X=18, THE KEY
STEPS INCLUDED IDENTIFYING THE PARABOLA’S ORIENTATION, FINDING THE VERTEX, CALCULATING THE FOCAL PARAMETER \( P
\), AND WRITING THE STANDARD FORM EQUATION. THE RESULTING PARABOLA:

\[
(vy-5)"2=-32(x-10)
\]



ACCURATELY CAPTURES THE GEOMETRIC PROPERTIES SPECIFIED.

CoNCLUSION

MASTERING HOW TO DETERMINE THE EQUATION OF A PARABOLA FROM ITS FOCUS AND DIRECTRIX ENHANCES YOUR
UNDERSTANDING OF CONIC SECTIONS AND THEIR APPLICATIONS. THIS METHOD CAN BE ADAPTED TO VARIOUS CONFIGURATIONS,
WHETHER THE DIRECTRIX IS VERTICAL OR HORIZONTAL, AND WHETHER THE PARABOLA OPENS LEFT, RIGHT, UP, OR DOWN. By
PRACTICING THESE STEPS, YOU DEVELOP A SOLID FOUNDATION FOR SOLVING COMPLEX GEOMETRIC PROBLEMS AND APPLYING
THESE PRINCIPLES IN REAL-\WORLD SCENARIOS.

IF YOU WANT TO EXPLORE MORE ABOUT CONIC SECTIONS, OR NEED SOLUTIONS TO SIMILAR PROBLEMS, FEEL FREE TO Ask!

FREQUENTLY AskeD QUESTIONS

How DO YOU FIND THE EQUATION OF A PARABOLA GIVEN ITS FOCUS AT (2, 5) AND
DIRECTRIX X = 18°

TO FIND THE EQUATION, FIRST NOTE THAT THE PARABOLA OPENS HORIZONTALLY BECAUSE THE DIRECTRIX IS VERTICAL (x=18).
THe Focus 1S AT (2, 5), SO THE VERTEX IS MIDWAY BETWEEN THE FOCUS AND DIRECTRIX, AT ((2 + 18)/2,5) = (10, 5).
THE DISTANCE FROM THE VERTEX TO THE FOCUS (OR DIRECTRIX) IS 8 UNITS. THE PARABOLA’S STANDARD FORM IS (¥ - k)2 =
4p(x - H), WHERE (H,k) IS THE VERTEX AND P IS THE DISTANCE FROM VERTEX TO FOCUS. HERE, P = -8 (SINCE THE PARABOLA
OPENS TO THE LEFT). THEREFORE, THE EQUATION IS (Y - 5)"2 = -32(x - 10).

\WHAT IS THE VERTEX OF THE PARABOLA WITH FOCUS AT (2, 5) AND DIRECTRIX
x=18°

THE VERTEX IS LOCATED MIDWAY BETWEEN THE FOCUS AND THE DIRECTRIX ALONG THE x-AxIS, AT ((2 + 18)/2,5) = (10,
5).

IN THE PARABOLA EQUATION (Y - 5)*2 = -32(x - 10), WHAT DOES THE COEFFICIENT
=32 REPRESENT?

THE COEFFICIENT -32 EQUALS 4P/ WHERE P IS THE DISTANCE FROM THE VERTEX TO THE FOCUS. SINCE P = ‘8/ THE NEGATIVE
INDICATES THE PARABOLA OPENS TO THE LEFT.

How DOES THE FOCUS AT (2, 5) INFLUENCE THE ORIENTATION OF THE PARABOLA?

SINCE THE FOCUS IS TO THE LEFT OF THE VERTEX AT (-|O, 5), AND THE DIRECTRIX IS TO THE RIGHT, THE PARABOLA OPENS
HORIZONTALLY TOWARD THE FOCUS, I.E., TO THE LEFT.

CAN YOU VERIFY THE PARABOLA EQUATION (Y - 5)*2 =-32(x - 10) BY PLUGGING IN
THE FOCUS POINT?

YES. PLUGGING IN THE Focus (2, 5): (5 -5)"2=-32(2-10) => 0 =-32(-8) => 0 = 256, WHICH IS FALSE, BUT NOTE
THAT THE FOCUS LIES ON THE PARABOLA IF IT SATISFIES THE FOCUS CONDITION: THE PARABOLA CONSISTS OF POINTS
EQUIDISTANT FROM FOCUS AND DIRECTRIX. ALTERNATIVELY, CHECK THAT THE FOCUS SATISFIES THE PARABOLA’S DEFINITION:
THE DISTANCE FROM (2, 5) To (10, 5) IS 8, MATCHING P, CONFIRMING THE EQUATION’S CORRECTNESS.



\WHY IS THE PARABOLA’S EQUATION WRITTEN IN THE FORM (Y - k)2 = 4P(X - H) IN
THIS CASE?

BECAUSE THE PARABOLA OPENS HORIZONTALLY WITH ITS AXIS ALONG THE X-AXIS, AND THE STANDARD FORM FOR SUCH A
PARABOLA IS (¥ - k)2 = 4p(x - H), WHERE (H, K) IS THE VERTEX. SINCE THE FOCUS AND DIRECTRIX ARE VERTICAL, THIS FORM
APPLIES.

WHAT IS THE SIGNIFICANCE OF THE DIRECTRIX X=18 IN DETERMINING THE PARABOLA'S
EQUATION?

THE DIRECTRIX X=18 IS A VERTICAL LINE THAT, TOGETHER WITH THE FOCUS AT (2, 5), HELPS DEFINE THE PARABOLA AS THE
SET OF POINTS EQUIDISTANT FROM THE FOCUS AND THE DIRECTRIX. TS POSITION RELATIVE TO THE FOCUS DETERMINES THE
PARABOLA’S ORIENTATION AND SHAPE.

How DO YOU CONFIRM THAT THE DERIVED PARABOLA EQUATION IS CORRECT?

YOU CAN VERIFY BY CHECKING THAT THE FOCUS POINT (2, 5) SATISFIES THE EQUATION WHEN SUBSTITUTED INTO THE
PARABOLA’S DISTANCE PROPERTY, OR BY CONFIRMING THAT THE DISTANCE FROM ANY POINT ON THE PARABOLA TO THE FOCUS
EQUALS THE PERPENDICULAR DISTANCE TO THE DIRECTRIX. ALTERNATIVELY, PLOTTING THE PARABOLA AND CHECKING THE FOCUS
AND DIRECTRIX POSITIONS CAN CONFIRM CORRECTNESS.

ADDITIONAL RESOURCES

DeTerMINE THE EQUATION OF THE PARABOLA W/ITH Focus (2, 5) ANp DIRECTRIX X = 18

UNDERSTANDING THE GEOMETRIC AND ALGEBRAIC PROPERTIES OF PARABOLAS IS FUNDAMENTAL IN BOTH PURE MATHEMATICS AND
APPLIED SCIENCES SUCH AS PHYSICS, ENGINEERING, AND COMPUTER GRAPHICS. THE PROBLEM OF FINDING THE EQUATION OF A
PARABOLA GIVEN A FOCUS POINT AND A DIRECTRIX LINE IS A CLASSIC EXERCISE THAT DELVES INTO THE CORE PRINCIPLES OF
CONIC SECTIONS. IN THIS ARTICLE, WE WILL EXPLORE THE PROBLEM: DETERMINE THE EQUATION OF THE PARABOLA WITH FOCUS
(2, 5) AND DIRECTRIX X = ]8, PROVIDING A COMPREHENSIVE, DETAILED, AND ANALYTICAL APPROACH SUITABLE FOR STUDENTS,
EDUCATORS, AND ENTHUSIASTS ALIKE.

INTRODUCTION TO PARABOLAS: FOCUs AND DIRECTRIX

BEFORE DIVING INTO THE PROBLEM SPECIFICS, IT IS ESSENTIAL TO UNDERSTAND THE FUNDAMENTAL DEFINITION AND PROPERTIES OF
A PARABOLA.

WHAT Is A PARABOLA?

A PARABOLA IS A SYMMETRIC, U-SHAPED CONIC SECTION THAT CAN BE DESCRIBED AS THE SET OF ALL POINTS EQUIDISTANT
FROM A FIXED POINT CALLED THE “FOCUS” AND A FIXED LINE CALLED THE “DIRECTRIX.” THIS GEOMETRIC PROPERTY PROVIDES THE
FOUNDATION FOR DERIVING THE ALGEBRAIC EQUATION OF THE PARABOLA.

Focus AND DIRecTRrIX: THE CORE ELEMENTS

- Focus (F) A POINT OUTSIDE OR INSIDE THE PARABOLA THAT, ALONG WITH THE DIRECTRIX, DEFINES THE PARABOLA.
- DIRECTRIX (D) A FIXED LINE PERPENDICULAR OR INCLINED RELATIVE TO THE AXES;, THE PARABOLA COMPRISES POINTS
EQUIDISTANT FROM BOTH THE FOCUS AND THE DIRECTRIX.



THE UNIQUE PROPERTY:
> FORrR ANY POINT P (X/ Y) ON THE PARABOLA, THE DISTANCE TO THE FOCUS IS EQUAL TO THE PERPENDICULAR DISTANCE TO
THE DIRECTRIX.

THIS GEOMETRIC CONDITION IS PIVOTAL IN DERIVING THE PARABOLA’S EQUATION.

ProOBLEM STATEMENT AND GIVEN DATA

THE PROBLEM PROVIDES:

- Focus (F): (2, 5)
- DIReCTRIX: X = 18

OUR GOAL IS TO FIND THE ALGEBRAIC EQUATION OF THE PARABOLA SATISFYING THESE CONDITIONS.

UNDERSTANDING THE GEOMETRY OF THE GIVEN PARABOLA

IN THIS SPECIFIC CASE, THE DIRECTRIX IS A VERTICAL LINE AT X = 18, AND THE FOCUS Is AT (2, 5).

Key OBSERVATIONS:

- THE PARABOLA OPENS HORIZONTALLY BECAUSE THE DIRECTRIX IS VERTICAL.
- THE FOCUS IS LOCATED TO THE LEFT OF THE DIRECTRIX SINCE ITS X-COORDINATE (2) IS LESS THAN THAT OF THE DIRECTRIX

(18).

- THE VERTEX OF THE PARABOLA LIES MIDWAY BETWEEN THE FOCUS AND THE DIRECTRIX ALONG THE AXIS OF SYMMETRY.

DETERMINING THE AXIS OF SYMMETRY

SINCE THE DIRECTRIX IS VERTICAL, AND THE FOCUS HAS AN X-COORDINATE OF 2, THE PARABOLA’S AXIS OF SYMMETRY IS A
VERTICAL LINE PASSING THROUGH THE FOCUS AND THE VERTEX. THE AXIS OF SYMMETRY IS THE LINE X = X_V, WHERE X_V IS
THE X-COORDINATE OF THE VERTEX.

STeEP-BY-STEP DERIVATION OF THE PARABOLA EQUATION

THE PROCESS INVOLVES SEVERAL KEY STEPS:

1. IDENTIFY THE DISTANCE BETWEEN THE FOCUSs AND THE DIRECTRIX

2. FIND THE COORDINATES OF THE VERTEX

3. DETERMINE THE ORIENTATION AND STANDARD FORM OF THE EQUATION
4. DerIVE THE EQUATION BASED ON THE GEOMETRIC PROPERTIES

LET'S PROCEED THROUGH EACH STEP CAREFULLY.



1. DisTANCE BETWEEN FOcus AND DIRECTRIX

CALCULATE THE HORIZONTAL DISTANCE:

\[
D = |x_{pirecTrIX} - X_{Focus}|=]18 - 2| =16

\]

THIS DISTANCE IS CRITICAL AS IT RELATES TO THE PARABOLA’S PARAMETERS.

2. CoorDINATES oF THE VERTEX (V)

SINCE THE PARABOLA OPENS HORIZONTALLY, THE VERTEX LIES MIDWAY BETWEEN THE FOCUS AND THE DIRECTRIX ALONG THE X~
AXIS, WITH THE SAME Y-COORDINATE AS THE FOCUS (SINCE THE DIRECTRIX IS VERTICAL).

- THE X-COORDINATE OF THE VERTEX:

\[

x_v = \rrac{x_{rFocus} + x_{pirecTrix}}{2} = \rrac{2 + 183}{2} = 10
\]

- THE Y-COORDINATE OF THE VERTEX:
\[

vy_v=v_{rocus} =5

\]

THUS, THE VERTEX IS AT:

\[

vV =(10, 5)

\]

THIS POINT IS EQUIDISTANT FROM BOTH THE FOCUS AND THE DIRECTRIX AND SERVES AS THE ORIGIN FOR THE PARABOLA'S
STANDARD FORM.

3. THE PARABOLA’S STANDARD EQUATION

SINCE THE PARABOLA OPENS HORIZONTALLY TO THE LEFT (TOWARD DECREASING X~-VALUES), AND THE VERTEX IS AT (10, 5),
THE GENERAL FORM OF THE PARABOLA’S EQUATION IS:

\[
(y-y W"2=4p (x-x_V)

\]
\WHERE:

- \(P\) IS THE DISTANCE FROM THE VERTEX TO THE FOCUS (POSITIVE IF THE PARABOLA OPENS TO THE RIGHT, NEGATIVE IF TO
THE LEFT).



- FOR A PARABOLA OPENING TO THE LEFT, \( P \) IS NEGATIVE.

4. DETERMINING THE PARAMETER P

CALCULATE THE DISTANCE FROM THE VERTEX TO THE FOCUS:

\[
p=x_{Focus}-x v=2-10=-8

\]

- SINCE THE Focus 1s AT (2, 5), AND THE VERTEX AT (10, 5), THE FOCUS IS 8 UNITS TO THE LEFT OF THE VERTEX,
CONFIRMING THE NEGATIVE VALUE of \( P \).

NO\X/, PLUG THE VALUES INTO THE STANDARD FORM:

\[
(v-5)"2 =4 \7imes (-8) \TimMes (x - 10)
\]

WHICH SIMPLIFIES TO:

\l
(v-56)'2=-32(x-10)
\]

THIS IS THE ALGEBRAIC EQUATION OF THE PARABOLA IN ITS VERTEX FORM.

FINAL EQUATION OF THE PARABOLA

\[

\BOXED{
(vy-5)"2=-32(x-10)
}

\]

THIS EQUATION ENCAPSULATES THE PARABOLA'S GEOMETRIC PROPERTIES:
- Focus aT (2, 5)
- DIRECTRIX AT X = 18

- VerTex AT (10, 5)
- OPENING TO THE LEFT

ANALYTICAL VALIDATION OF THE DERIVED EQUATION

T O ENSURE THE CORRECTNESS OF THIS EQUATION, WE CAN VERIFY THE FOCUS AND DIRECTRIX CONDITIONS.



1. DISTANCE FROM A POINT ON THE PARABOLA TO THE FOCUS

Pick A TEsT POINT \( P = (X, ¥) \) ON THE PARABOLA, SATISFYING THE EQUATION.

- DisTaNnce To Focus \(F=(2,5) \):

\[

b _{F}=\sqrt{(x-2)"2 + (v -5)"2}
\]

- DisTANCE To DIRECTRIX \( x = 18 \):
\[

o {D}=Ix- 18|

\]

For THe PARABOLA, \(D_{F} =p_{D} \).

TEST WITH THE VERTEX POINT:

\[
Vv =(10, 5)
\]

CoMPUTE:

\[
b {F}=\sqrT{(10-2)"2 +(5-5)"2}=\sqrT{8"2+0} =38
\]

\l

o_{P}=[10-18/=8
\]

EQUAL DISTANCES CONFIRM THE VERTEX LIES ON THE PARABOLA.

SIMILARLY, AT THE FOCUS!

\[

p {F}=0

\]

\[

o {D}=12-18]=16
\]

SINCE THE FOCUS IS NOT ON THE PARABOLA BUT DEFINES IT, THE KEY IS THAT ANY POINT \( (X, Y¥) \) SATISFYING THE
EQUATION VERIFIES THE GEOMETRIC PROPERTY.

APPLICATIONS AND SIGNIFICANCE OF THE DERIVED EQUATION

UNDERSTANDING THE EXPLICIT EQUATION OF A PARABOLA WITH GIVEN FOCUS AND DIRECTRIX HAS BROAD APPLICATIONS:

- OPTICS: PARABOLIC REFLECTORS FOCUS LIGHT OR SOUND WAVES EFFICIENTLY.



- SATELLITE DISHES: PARABOLIC SHAPES DIRECT SIGNALS TOWARDS THE FOCUS.
- ENGINEERING: PARABOLIC ARCHES DISTRIBUTE STRESS UNIFORMLY.
- MATHEMATICAL MODELING: CONIC SECTIONS SERVE AS FOUNDATIONAL MODELS IN VARIOUS SCIENTIFIC DISCIPLINES.

THE DERIVED EQUATION:

\[
(v-5)"2=-32(x-10)
\]

ENCAPSULATES THE GEOMETRIC ESSENCE OF THE PARABOLA, ENABLING PRECISE PLOTTING, ANALYSIS, AND APPLICATION.

ExTENDED CONSIDERATIONS: VARIATIONS AND GENERALIZATIONS

W/HILE THIS SPECIFIC PROBLEM INVOLVES A PARABOLA OPENING HORIZONTALLY, SIMILAR METHODS EXTEND TO:

- VERTICAL PARABOLAS: WHEN DIRECTRIX IS HORIZONTAL.

- OBLIQUE PARABOLAS: WITH INCLINED DIRECTRICES.

- PARAMETRIC EQUATIONS: USEFUL FOR PLOTTING AND COMPUTATIONAL MODELING.

- FOCUS-DIRECTRIX FORM: MORE GENERAL AND APPLICABLE TO VARIOUS ORIENTATIONS.

UNDERSTANDING THESE VARIATIONS ENHANCES THE VERSATILITY OF CONIC SECTION ANALYSIS.

CoNCLUSION

DETERMINING THE EQUATION OF A PARABOLA GIVEN A FOCUS AND DIRECTRIX INVOLVES GEOMETRIC INSIGHTS AND ALGEBRAIC
MANIPULATIONS. FOR THE CASE WHERE THE FOCUS IS AT (2, 5) AND THE DIRECTRIX IS THE VERTICAL LINE X = 18, THE
PARABOLA OPENS TO THE LEFT, WITH ITS VERTEX AT (10, 5). THE DERIVED EQUATION:

\[
(v-5)"2=-32(x-10)
\]

FAITHFULLY REPRESENTS THE
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