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THe PoINT (2,4) Lies ON THe CURVE IN THE XY-PLANE GIVEN By THe EQUATION F(x)G(Y)=17xY, WHERE F Is A
DIFFERENTIABLE

UNDERSTANDING HOW A SPECIFIC POINT LIES ON A CURVE DEFINED BY AN IMPLICIT RELATIONSHIP IS A FUNDAMENTAL CONCEPT IN
CALCULUS AND ANALYTIC GEOMETRY. IN PARTICULAR, THE STATEMENT THAT THE POINT (2,4) LIES ON THE CURVE GIVEN BY
THE EQUATION F(X)G(Y) =1 7XY, WHERE F IS A DIFFERENTIABLE FUNCTION, INVITES AN EXPLORATION INTO THE PROPERTIES OF
THE FUNCTIONS INVOLVED, THE NATURE OF THE CURVE, AND THE APPLICATION OF CALCULUS TOOLS SUCH AS IMPLICIT

DIFFERENTIATION. THIS ARTICLE DELVES INTO THESE ASPECTS IN DETAIL, PROVIDING INSIGHTS INTO THE PROBLEM AND ITS
BROADER MATHEMATICAL SIGNIFICANCE.

ANALYzING THE CURVE EQUATION F(x)G(Y) = 17xy

UNDERSTANDING THE COMPONENTS OF THE EQUATION

THE EQUATION F(x)G(Y) = 17XY COMBINES AN ARBITRARY DIFFERENTIABLE FUNCTION F(X) WITH ANOTHER FUNCTION G(Y),
EQUATED TO A SIMPLE PRODUCT OF THE COORDINATES SCALED BY 17. THE KEY POINTS TO CONSIDER INCLUDE:
 F(x) IS DIFFERENTIABLE, WHICH IMPLIES IT IS CONTINUOUS AND SMOOTH ENOUGH FOR DERIVATIVES TO EXIST.

L4 G(Y) IS A FUNCTION OF Y, BUT ITS EXPLICIT FORM IS NOT SPECIFIED; IT MAY BE DIFFERENTIABLE AS WELL, BASED ON
STANDARD ASSUMPTIONS.

® THE RIGHT SIDE, 1 7XYI IS A BILINEAR TERM, REPRESENTING A HYPERBOLIC-TYPE RELATIONSHIP IN THE XY~PLANE.

THIS STRUCTURE SUGGESTS THAT THE CURVE IS IMPLICITLY DEFINED AND THAT ANALYZING THE POINT (2,4) INVOLVES
VERIFYING WHETHER IT SATISFIES THE EQUATION AND UNDERSTANDING THE BEHAVIOR OF F AND G.

VERIFYING THAT (2,4) Lies oN THE CURVE

To CONFIRM THAT THE POINT (2,4) IS ON THE CURVE, SUBSTITUTE X=2 AND Y=4 INTO THE EQUATION:
F(2)a(4)=17 24

CALCULATE THE RIGHT SIDE:

1724=178=136

THEREFORE, THE CONDITION BECOMES:

F(2)c(4) =136

SINCE F IS DIFFERENTIABLE, AND G IS ASSUMED DIFFERENTIABLE, THE QUESTION REDUCES TO WHETHER THERE EXIST FUNCTIONS F



AND G SUCH THAT THEIR PRODUCT AT X=2 AND Y=4 EQUALS 136.
IN THE ABSENCE OF EXPLICIT FORMS FOR F AND G, THE KEY POINT IS THAT IF F(2) AND G(4) ARE SUCH THAT THEIR PRODUCT

EQUALS 136, THEN THE POINT (2,4) LIES ON THE CURVE. FOR EXAMPLE, IF F(2) = 17 anD G(4) = 8, THE POINT IS ON THE
CURVE.

IMPLICATIONS OF THE POINT (2,4) Being ON THe CURVE

DETERMINING THE FUNCTIONAL VALUES AT THE POINT

Given THAT F(2)6(4) = 136, AND ASSUMING F AND G ARE DIFFERENTIABLE, SEVERAL IMPLICATIONS FOLLOW:

e F(2) AND G(4) ARE REAL NUMBERS SATISFYING THE PRODUCT CONDITION.
o \WITHOUT LOSS OF GENERALITY, ONE CAN CHOOSE SPECIFIC FORMS FOR F AND G TO ANALYZE THE BEHAVIOR FURTHER.

e THE DIFFERENTIABILITY OF F SUGGESTS THAT DERIVATIVES FI(X) EXIST, WHICH CAN BE USED TO ANALYZE HOW THE
FUNCTION BEHAVES NEAR X=2.

POTENTIAL FOR IMPLICIT DIFFERENTIATION AND DERIVATIVE CALCULATION

SINCE THE EQUATION DEFINES A RELATIONSHIP BETWEEN X AND Y IMPLICITLY THROUGH F AND G, IMPLICIT DIFFERENTIATION
BECOMES A POWERFUL TOOL TO ANALYZE THE SLOPE OF THE CURVE AT THE POINT OF INTEREST.

APPLYING IMPLICIT DIFFERENTIATION TO THE EQUATION F(x)G(Y) = 17xY, WE GET:
o/ox [F(x)a(v)] = o/ox [17x¥]

USING THE PRODUCT RULE ON THE LEFT:

F'(x)a(v) + F(x)c'(v) oy/ox = 17 v + 17x pY/pX

REARRANGED TO SOLVE FOR DY/DX:

oY/ox =[17 v - F'(x)a(¥)] / [F(x)G'(v) - 17 x]

THIS EXPRESSION ALLOWS US TO COMPUTE THE SLOPE OF THE CURVE AT (2,4), PrROVIDED WE kNow F(2), 6(4), F'(2), anp
1
G'(4).

CALCULATING THE DERIVATIVE AT THE PoINT (2,4)

ASSUMPTIONS AND NECESSARY DERIVATIVES

To FIND DY/DxX AT (2,4), SUPPOSE WE HAVE:



e F(2) = A, WHERE A IS A REAL NUMBER SATISFYING A G(4) = 136
e c(4)=8,wiTHAB= 136

o F'(2) aND G'(4) ARE KNOWN OR CAN BE COMPUTED ONCE THE FORMS OF F AND G ARE SPECIFIED

GIVEN THESE, THE DERIVATIVE BECOMES:

ov/ox | {(2,4)}=[174-F(2)e]l/[ac'(4)-17 2]
SIMPLIFY NUMERATOR:

17 4 =68

DENOMINATOR:

AG'(4)-34

THus,

oy/ox|_{(2,4)}=(68 -F'(2)8) / (o c'(4) - 34)

THE EXACT SLOPE DEPENDS ON THE SPECIFIC VALUES oF F(2), c(4), F'(2), AND G'(4), WHICH CAN BE CHOSEN BASED ON THE
CONTEXT OR ADDITIONAL INFORMATION.

SIGNIFICANCE OF THE DERIVATIVE CALCULATION

CALCULATING DY/DX AT THE POINT (2,4) ALLOWS US TO:

e |UNDERSTAND THE TANGENT LINE'S SLOPE AT THE POINT ON THE CURVE.

e ANALYZE THE LOCAL BEHAVIOR OF THE CURVE NEAR (2,4), INCLUDING WHETHER IT IS INCREASING OR DECREASING IN Y
WITH RESPECT TO X.

® INVESTIGATE THE NATURE OF THE CURVE—WHETHER IT IS CONVEX, CONCAVE, OR HAS INFLECTION POINTS—BASED ON
HIGHER DERIVATIVES.

BRoOADER MATHEMATICAL CONTEXT AND APPLICATIONS

IMPLICIT DIFFERENTIATION IN MULTIVARIABLE CALCULUS

THE PROCESS DEMONSTRATED HERE IS A CLASSIC EXAMPLE OF IMPLICIT DIFFERENTIATION, A TECHNIQUE ESSENTIAL IN
MULTIVARIABLE CALCULUS FOR DIFFERENTIATING RELATIONSHIPS WHERE VARIABLES ARE INTERTWINED NON-EXPLICITLY. IT HAS
APPLICATIONS IN PHYSICS, ENGINEERING, AND ECONOMICS WHERE RELATIONSHIPS BETWEEN VARIABLES ARE OFTEN GIVEN
IMPLICITLY.



DEesIGNING FUNCTIONS F AND G TO MoDEL REAL-\W ORLD PHENOMENA

THE FLEXIBILITY IN CHOOSING F AND G ALLOWS MATHEMATICIANS AND SCIENTISTS TO MODEL COMPLEX SYSTEMS WHERE
RELATIONSHIPS ARE NOT STRAIGHTFORWARD. FOR EXAMPLE:

 INPHYSICS, F(X) COULD REPRESENT A PROPERTY DEPENDING ON X, AND G(Y) COULD MODEL ANOTHER PROPERTY
DEPENDING ON Y, WITH THEIR PRODUCT RELATED TO A PHYSICAL CONSTRAINT.

e N ECONOMICS, SUCH EQUATIONS CAN MODEL PRODUCTION FUNCTIONS WHERE INPUTS INTERACT MULTIPLICATIVELY TO
PRODUCE OUTPUTS, SUBJECT TO CERTAIN CONSTRAINTS.

FURTHER EXPLORATION AND ADVANCED TOPICS

THE PROBLEM OPENS AVENUES FOR ADVANCED EXPLORATION, INCLUDING:

® |INVESTIGATING THE CONDITIONS UNDER WHICH SOLUTIONS EXIST FOR F AND G GIVEN THE POINT <2,4)
® STUDYING THE DIFFERENTIABILITY OF THE INVERSE FUNCTIONS OR RELATED FUNCTIONS DERIVED FROM F AND G.

® EXTENDING THE ANALYSIS TO PARAMETRIC CURVES OR SURFACES DEFINED BY SIMILAR IMPLICIT RELATIONSHIPS.

CoNCLUSION

THe POINT (2,4) LYING ON THE CURVE DEFINED BY F(X)G() = 17XY, WITH F DIFFERENTIABLE, EXEMPLIFIES THE RICHNESS OF
IMPLICIT RELATIONSHIPS IN CALCULUS. BY VERIFYING THAT THE POINT SATISFIES THE EQUATION AND UTILIZING IMPLICIT
DIFFERENTIATION, WE GAIN INSIGHT INTO THE LOCAL GEOMETRIC PROPERTIES OF THE CURVE, SUCH AS THE SLOPE AT THAT
POINT. UNDERSTANDING THESE CONCEPTS IS CRUCIAL FOR STUDENTS AND PRACTITIONERS WORKING WITH COMPLEX FUNCTIONS
AND MODELS THAT DESCRIBE REAL-WORLD PHENOMENA. \WHETHER ANALYZING THE BEHAVIOR OF FUNCTIONS, DESIGNING
MATHEMATICAL MODELS, OR EXPLORING ADVANCED CALCULUS TOPICS, THE PRINCIPLES DEMONSTRATED HERE FORM A
FOUNDATIONAL PART OF MATHEMATICAL LITERACY AND PROBLEM-SOLVING.

FREQUENTLY ASkeD QUESTIONS

How CAN WE VERIFY IF THE POINT (2, 4) LIES ON THE CURVE DEFINED BY F(x)G(Y) =
17xy?

TO VERIFY, SUBSTITUTE X=2 AND Y=4 INTO THE EQUATION: F(2)G6(4) = 17 2 4 = 136. IF F(2)c(4) eQuALs 136, THEN
THE POINT LIES ON THE CURVE, ASSUMING F AND G SATISFY THIS CONDITION AT THOSE POINTS.

GIVEN THAT F IS DIFFERENTIABLE , HOW CAN WE FIND THE DERIVATIVE OF THE FUNCTION
WITH RESPECT TO X ALONG THE CURVE?

\W/E CAN DIFFERENTIATE BOTH SIDES OF THE EQUATION IMPLICITLY WITH RESPECT TO X, CONSIDERING THAT F AND G ARE
FUNCTIONS OF X AND Y RESPECTIVELY, AND THEN SOLVE FOR DY/DX TO FIND THE SLOPE OF THE TANGENT AT ANY POINT ON THE



CURVE.

\W/HAT CONDITIONS MUST F AND G SATISFY FOR THE POINT (2, 4) To BE ON THE
CURVE?

THEY MUST SATISFY THE EQUATION F(2)6(4) = 17 2 4 = 136. SPECIFICALLY, THE PRODUCT OF F(2) AND 6(4) MUST
EQUAL 136, INDICATING THE VALUES OF F AND G AT THESE POINTS ARE COMPATIBLE WITH THE CURVE.

How DOES THE DIFFERENTIABILITY OF F AFFECT THE BEHAVIOR OF THE CURVE NEAR THE
POINT (2, 4)?

SINCE F 1S DIFFERENTIABLE, IT IS SMOOTH AND CONTINUOUS NEAR THE POINT, ALLOWING US TO APPLY DIFFERENTIAL CALCULUS
TECHNIQUES SUCH AS IMPLICIT DIFFERENTIATION TO ANALYZE THE CURVE'S SLOPE AND BEHAVIOR IN THE VICINITY OF (2/ 4)

CAN WE DETERMINE THE SPECIFIC FUNCTIONS F AND G JUST FROM THE GIVEN EQUATION
AND POINT (2, 4)?

NO, NOT UNIQUELY. THE EQUATION CONSTRAINS THE PRODUCT F(X)G(Y)/ BUT WITHOUT ADDITIONAL INFORMATION ABOUT
EITHER F OR G, OR THEIR FORMS, WE CANNOT DETERMINE THEIR EXPLICIT FUNCTIONS SOLELY FROM THE GIVEN POINT AND
EQUATION.

ADDITIONAL RESOURCES

THe PoInT (2,4) Lies ON THe CURVE IN THE XY-PLANE GIVEn By THE EQUATION F(x)a(¥)=17xY, WHere F Is A
DIFFERENTIABLE IS A FASCINATING STATEMENT THAT OPENS UP NUMEROUS AVENUES FOR EXPLORATION IN CALCULUS AND
ANALYTIC GEOMETRY. THIS ASSERTION PROMPTS US TO ANALYZE THE NATURE OF THE CURVE, THE PROPERTIES OF THE
FUNCTIONS INVOLVED, AND THE IMPLICATIONS OF THE POINT SATISFYING THE GIVEN EQUATION. IN THIS ARTICLE, WE DELVE
DEEPLY INTO UNDERSTANDING THE CURVE, THE ROLES OF THE FUNCTIONS F AND G, AND THE SIGNIFICANCE OF THE POINT (2,4)
LYING ON THIS CURVE. WE ALSO EXAMINE HOW THE DIFFERENTIABILITY OF F INFLUENCES THE BEHAVIOR OF THE CURVE AND
EXPLORE BROADER MATHEMATICAL CONCEPTS CONNECTED TO THIS PROBLEM.

UNDERSTANDING THE EQUATION AND |TS COMPONENTS

THe Core EQuATION: F(X)G(Y) = 17xY

AT THE HEART OF THIS DISCUSSION LIES THE EQUATION:
\[ F(x)a(y) = 17xy \]

WHERE \( F \) IS A DIFFERENTIABLE FUNCTION, AND \( G \) IS IMPLICITLY INVOLVED, THOUGH NOT EXPLICITLY DESCRIBED AS
DIFFERENTIABLE, BUT LIKELY SMOOTH ENOUGH FOR ANALYSIS. THIS FUNCTIONAL EQUATION RELATES THE TWO VARIABLES \( X
\) AnD \( v \) THRouGH THE FUNCTIONS \( F \) AND \( G \). THE KEY TO UNDERSTANDING THE GEOMETRIC NATURE OF THE
CURVE IS TO INTERPRET WHAT POINTS \( (X, Y) \) SATISFY THIS RELATION.

- INTERPRETATION: THE EQUATION CAN BE VIEWED AS DEFINING A LEVEL SET OR A CURVE IN THE XY-PLANE. For EACH FIxXeD \(
X \), IT DETERMINES THE CORRESPONDING \( Y \) VALUES THAT SATISFY THE RELATION, GIVING US A FAMILY OF CURVES
PARAMETERIZED BY \( X \).



- FUNCTIONAL DEPENDENCE: SINCE \( F \) IS DIFFERENTIABLE, IT ENSURES CERTAIN SMOOTHNESS AT POINTS OF INTEREST, WHICH
CAN BE EXPLOITED TO ANALYZE THE SHAPE AND PROPERTIES OF THE CURVE.

- RoLe oF \( 6(¥) \): THe runcTion \( 6 \) MobuLATES THE \( ¥ \)-COORDINATE CONTRIBUTION TO THE EQUATION,
POTENTIALLY INFLUENCING THE CURVATURE AND ASYMPTOTIC BEHAVIOR.

VERIFYING THE POINT (2,4) oN THE CURVE

SUBSTITUTING THE POINT INTO THE EQUATION

To VeriFy THAT THE POINT \( (2, 4) \) LIES oN THE cUrRVE, WE SUBSTITUTE \( x=2 \) aND \( Y=4 \) INTO THE EQUATION:
\[F(2)c(4) = 17 \Times 2 \Times 4 \]

SIMPLIFYING:

\[F(2)a(4) =17 \TiMes 8 = 136 \]

THis INDICATES THAT For \( (2, 4) \) To 8 oN THE cURVE, THE PRODUCT \( F(2)6(4) \) MUST EQUAL 136.

- IMpLIcATION: IF \( F \) AND \( G \) ARE KNOWN FUNCTIONS, WE CAN VERIFY WHETHER THIS EQUALITY HOLDS AND THUS
conFirM WHETHER \( (2, 4) \) IS ON THE CURVE.

- IN THE ABSENCE OF EXPLICIT FUNCTIONS: THE STATEMENT MAY BE PART OF A PROBLEM WHERE \( F(2) \) ano \(c(4) \) Are
KNOWN OR CAN BE DEDUCED FROM ADDITIONAL CONDITIONS.

SIGNIFICANCE OF THE POINT

THe FACT THAT \( (2, 4) \) LIES ON THE CURVE IS NOT JUST A TRIVIAL CHECK IT PROVIDES A SPECIFIC POINT THROUGH
WHICH THE CURVE PASSES, SERVING AS A REFERENCE FOR ANALYZING THE BEHAVIOR NEAR THIS POINT, INCLUDING SLOPES,
TANGENTS, AND LOCAL CURVATURE.

DirrereNTIABILITY OF \( F \) AND ITS IMPLICATIONS

IMPACT ON THE CURVE'S SMOOTHNESS

Since \( F \) IS DIFFERENTIABLE, IT GUARANTEES THAT \( F \) IS CONTINUOUS AND HAS A WELL-DEFINED DERIVATIVE \( F" \).
THIS SMOOTHNESS PROPERTY INFLUENCES THE OVERALL BEHAVIOR OF THE CURVE:

- THE DIFFERENTIABILITY OF \( F \) ENSURES THAT NEAR ANY POINT IN ITS DOMAIN, THE FUNCTION BEHAVES PREDICTABLY,
ALLOWING US TO COMPUTE DERIVATIVES AND ANALYZE SLOPES.

- \WHEN CONSIDERING IMPLICIT DIFFERENTIATION OF THE DEFINING EQUATION, THE DIFFERENTIABILITY OF \( F \) IS CRUCIAL TO
APPLYING THE CHAIN RULE.



MANIPULATING THE EQUATION FOR DERIVATIVES

GIVEN THE EQUATION:

\[FGOG(y) = 17xv \]

WE CAN ATTEMPT TO IMPLICITLY DIFFERENTIATE BOTH SIDES WITH RESPECT To \( x \):
\[\Frac{pHox[FGOG(Y)] = \rrac{pHox}[17xy]\]

USING THE PRODUCT RULE ON THE LEFT:

\[F'(x)a(y) + F(x)s'(v) \rrac{oyHox} = 17y + 17x \rrac{ov3}{ox3 \]

Here, THE DIFFERENTIABILITY OF \( F \) ALLows us To compuTe \( F'(x) \), AND Assuming \( G \) Is DiFFerenTIABLE, \(
6'(v) \) exisTs, enasLING US To FIND \( \rrac{pY}{ox]} \).

- FEATURES:
- THe expPressioN FOrR \( \FRac{pY}{px} \) PROVIDES THE SLOPE OF THE TANGENT TO THE CURVE AT ANY POINT.

- THE SMOOTHNESS OF \( F \) ENSURES THAT THE DERIVATIVE BEHAVES WELL, MAKING THE ANALYSIS OF TANGENTS AND
CURVATURE FEASIBLE.

ANALYZING THE GEOMETRY OF THE CURVE

SHAPE AND BEHAVIOR NeaRr (2,4)

BY UNDERSTANDING THE DERIVATIVES, WE CAN ANALYZE HOW THE CURVE BEHAVES LOCALLY AROUND THE POINT \( (2, 4) \):

- TANGENT sLoPE: CALCULATED VIA IMPLICIT DIFFERENTIATION, INDICATING WHETHER THE CURVE IS RISING OR FALLING AT THAT
POINT.

- CONCAVITY: HIGHER-ORDER DERIVATIVES, IF ACCESSIBLE, CAN SHED LIGHT ON THE CURVATURE AND CONCAVITY NEAR THE
POINT.

- ASYMPTOTIC BEHAVIOR: FOR LARGE \( x \) or \( v \), THE BEHAVIOR OF \( F(x) \) AND \( G(¥) \) DETERMINES WHETHER
THE CURVE EXTENDS INFINITELY OR APPROACHES FINITE BOUNDS.

FEATURES AND V ARIATIONS OF THE CURVE

DePENDING ON THE sPECIFIC ForMS ofF \( F \) ano \( G \):

- THE CURVE MIGHT RESEMBLE FAMILIAR SHAPES, SUCH AS HYPERBOLAS OR ELLIPSES, ESPECIALLY IF \( F \) anD \( G \) ArE
LINEAR OR POLYNOMIAL FUNCTIONS.

- NONLINEAR CHOICES CAN RESULT IN MORE COMPLEX, POSSIBLY OSCILLATORY OR ASYMPTOTIC FEATURES.

- Tre POINT \( (2, 4) \) ACTS AS A CRITICAL POINT FOR LOCAL ANALYSIS, SUCH AS FINDING MAXIMA, MINIMA, OR INFLECTION
POINTS IF THE DERIVATIVES VANISH OR CHANGE SIGN THERE.



BrROADER MATHEMATICAL CONTEXT AND APPLICATIONS

IMPLICIT FUNCTION THEOREM

THe PoINT \( (2, 4) \) LYING ON THE CURVE, COMBINED WITH THE DIFFERENTIABILITY OF \( F \), ALLOWS APPLICATION OF THE
IMPLICIT FUNCTION THEOREM UNDER CERTAIN CONDITIONS. |F THE PARTIAL DERIVATIVE WITH RESPECT To \( ¥ \):

\[ \rrac{\parTIALI{\PARTIAL Y} [F(x)G(Y) - 17x¥]\]

1s NoN-ZerO AT \( (2, 4) \), THEN LOCALLY NEAR THIS POINT, \( ¥ \) CAN BE EXPRESSED AS A DIFFERENTIABLE FUNCTION OF
\(x \). THIS IS FUNDAMENTAL IN SOLVING FOR \( ¥ \) EXPLICITLY AND UNDERSTANDING THE LOCAL BEHAVIOR.

POTENTIAL FOR GENERALIZATIONS

- THE STRUCTURE OF THE EQUATION SUGGESTS POSSIBLE GENERALIZATIONS WHERE THE RIGHT SIDE INVOLVES DIFFERENT
FUNCTIONS OR PARAMETERS.

- THE ANALYSIS TECHNIQUES EMPLOYED HERE CAN BE EXTENDED TO MORE COMPLEX FUNCTIONAL EQUATIONS, ESPECIALLY IN
MULTIVARIABLE CALCULUS AND DIFFERENTIAL GEOMETRY.

APPLICATIONS IN PHYSICS AND ENGINEERING

- EQUATIONS OF THIS TYPE OFTEN APPEAR IN MODELING PHYSICAL SYSTEMS WHERE QUANTITIES ARE RELATED THROUGH
PARTICULAR FUNCTIONAL FORMS.

- UNDERSTANDING THE POINT \( (2, 4) \) ON THE CURVE CAN REPRESENT EQUILIBRIUM POINTS, CRITICAL STATES, OR POINTS OF
INTEREST IN PHYSICAL MODELS.

Pros AND CoONSs OF THE EQUATION AND ITS ANALYSIS

Pros:

- SMOOTHNESS GUARANTEES: T HE DIFFERENTIABILITY OF \( F \) PROVIDES A SOLID FOUNDATION FOR ANALYSIS, INCLUDING
DERIVATIVES AND TANGENT CALCULATIONS.

- FLexiBILITY: THE FUNCTIONAL FORM \( F(x)G(¥) = 17xY \) ALLOWS A WIDE RANGE OF FUNCTIONS TO SATISFY THE
EQUATION, OFFERING MODELING VERSATILITY.

- LocAL ANALYSIS: THE EXISTENCE OF DERIVATIVES ENABLES DETAILED LOCAL BEHAVIOR STUDIES, SUCH AS TANGENT SLOPES
AND CURVATURE.

Cons:

- LAck oF expLICIT FORMS: W/ITHOUT CONCRETE FUNCTIONS \( F \) AND \( G \), THE ANALYSIS REMAINS ABSTRACT, LIMITING
CONCRETE CONCLUSIONS.

- PossieLE SINGULARITIES: IF \( F(x) \) or \( G() \) VANISH OR ARE NOT INVERTIBLE AT CERTAIN POINTS, THE CURVE MAY



HAVE SINGULARITIES OR DISCONTINUITIES.

- COMPLEXITY IN SOLVING EXPLICITLY: THE IMPLICIT NATURE MAKES EXPLICIT SOLUTIONS FOR \( ¥ \) IN TerMs oF \( x \)
CHALLENGING UNLESS FUNCTIONS ARE SPECIFIED.

CONCLUSION

THE STATEMENT THAT THE PoINT (2,4) Lies ON THe CURVE IN THE XY -PLANE GIVEN By THe EQUATION F(x)G(y)=17xy,
\WHeRE F Is A DIFFERENTIABLE ENCAPSULATES A RICH INTERSECTION OF CALCULUS, GEOMETRY, AND FUNCTIONAL ANALYSIS. BY
VERIFYING THE POINT’S POSITION ON THE CURVE, ANALYZING THE ROLES OF THE FUNCTIONS INVOLVED, AND LEVERAGING THE
DIFFERENTIABILITY OF \( F \), WE GAIN INSIGHT INTO THE LOCAL AND GLOBAL BEHAVIOR OF THE CURVE. THIS EXPLORATION
UNDERSCORES THE IMPORTANCE OF SMOOTHNESS IN UNDERSTANDING COMPLEX RELATIONS AND HIGHLIGHTS HOW SUCH
EQUATIONS SERVE AS FOUNDATIONAL TOOLS IN MATHEMATICAL MODELING AND ANALYSIS
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