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INTRODUCTION TO THE FUNCTION F(x)

IN CALCULUS, UNDERSTANDING HOW TO DIFFERENTIATE COMPLEX FUNCTIONS IS ESSENTIAL. THE FUNCTION F(X) = 2e™x + 5x
LN X COMBINES EXPONENTIAL AND LOGARITHMIC COMPONENTS, MAKING IT A RICH SUBJECT FOR DERIVATIVE ANALYSIS. To FIND
F,<X), THE DERIVATIVE OF F(X), WE NEED TO APPLY VARIOUS DIFFERENTIATION RULES SYSTEMATICALLY, INCLUDING THE SUM
RULE, PRODUCT RULE, AND DERIVATIVES OF EXPONENTIAL AND LOGARITHMIC FUNCTIONS. THIS ARTICLE WILL GUIDE YOU
THROUGH THE PROCESS STEP-BY-STEP, PROVIDING DETAILED EXPLANATIONS AND INSIGHTS TO ENSURE A COMPREHENSIVE
UNDERSTANDING.

BreAKING DowN THE FUNCTION F(x)

CoMPONENTS OF F(x)

THe FUNCTION F(X) IS COMPOSED OF TWO TERMS:

e 2E™X — AN EXPONENTIAL FUNCTION SCALED BY 2

® 5X LN X — A PRODUCT OF X AND LN X, SCALED BY 5

ToO DIFFERENTIATE F(X), WE WILL DIFFERENTIATE EACH TERM SEPARATELY AND THEN SUM THE RESULTS, BASED ON THE SUM RULE
OF DERIVATIVES.

DIFFERENTIATING F(X): STEP-BY-STEP APPROACH

1. DERIVATIVE OF 2e™X

THE DERIVATIVE OF AN EXPONENTIAL FUNCTION E™X WITH RESPECT TO X IS STRAIGHTFORWARD:
- p/ox [E"%] = ™%
SINCE THE TERM IS SCALED BY 2, THE DERIVATIVE BECOMES:

- p/ox [2"x] = 2e™%

2. DERIVATIVE OF 5X LN X

THE SECOND TERM IS A PRODUCT OF TWO FUNCTIONS:



- u(x) = x
- v(x) = LN X

APPLYING THE PRODUCT RULE:
- p/ox [U(x) v(x)] = U'(x) v(x) + u(x) v'(x)
CALCULATING DERIVATIVES OF U AND V-

-U'(x) =1
-VviI(x) = 1/x

THEREFORE, THE DERIVATIVE OF 5X LN X IS:

p/ox [5x LN x] =5 [U'(x) v(x) + u(x) v'(x)] =5 [T inx +x (1/x)] =5 [tnx + 1]

CoMBINING THE DerIVATIVES To FinD F'(x)

ADDING THE DERIVATIVES OF BOTH TERMS:

F'(x) = DERIVATIVE OF 26X + DERIVATIVE OF 5X LN X
FF(x)=2e"+5@Nx+ 1)

SIMPLIFIED FURTHER:

F(x)=2"x+5Nx+5

FINAL EXPRESSION FOR THE DERIVATIVE F'(X)

THE DERIVATIVE OF THE GIVEN FUNCTION F(X) IS:

F(x)=2e"x+5LNx+5

THIS EXPRESSION PROVIDES THE RATE OF CHANGE OF F(X) AT ANY POINT X IN ITS DOMAIN (X > O, SINCE LN X IS DEFINED FOR X
> 0).

ADDITIONAL CONSIDERATIONS

DomMalIN ofF F(x) anp F'(x)

- THE ORIGINAL FUNCTION F(X) INCLUDES LN X, WHICH IS ONLY DEFINED FOR X > 0.
- THEREFORE, THE DOMAIN OF F(x) anD F'(x) 1s x > O.



BeHAVIOR oF F'(x)

- As x APPROACHES O+ (FROM THE RIGHT), LN X APPROACHES -[}] , MAKING F'(X) TEND TOWARD -[F] .
- AS X INCREASES, 2E"X DOMINATES THE GROWTH OF F'(X), LEADING TO EXPONENTIAL GROWTH.
- THE CONSTANT TERM +5 INFLUENCES THE OVERALL TREND, ADDING A STEADY POSITIVE SHIFT.

APPLICATIONS AND IMPLICATIONS

UNDERSTANDING F'(X) ALLOWS US TO ANALYZE THE BEHAVIOR OF F(X):

e CRITICAL POINTS: SET F'(x) = O TO FIND POTENTIAL MAXIMA, MINIMA, OR INFLECTION POINTS.
o |INCREASING/DECREASING INTERVALS: F(X) IS INCREASING WHERE F'(x) > O AND DECREASING WHERE F'(x) < Q.

o CONCAVITY AND INFLECTION POINTS: FURTHER SECOND DERIVATIVE ANALYSIS CAN REVEAL CONCAVITY AND POINTS OF
INFLECTION.

SUMMARY AND KEY T AKEAWAYS

- THE DERIVATIVE OF F(x) = 2E™x + 5x LN X 1S F'(x) = 2E™x + 5 LN X + 5.

- APPLYING SUM RULE, PRODUCT RULE, AND DERIVATIVES OF EXPONENTIAL AND LOGARITHMIC FUNCTIONS IS ESSENTIAL.
- DOMAIN CONSIDERATIONS ARE CRUCIAL DUE TO THE LN X COMPONENT.

- THE DERIVATIVE PROVIDES INSIGHTS INTO THE FUNCTION'S INCREASING/DECREASING BEHAVIOR AND CRITICAL POINTS.

CONCLUSION

DIFFERENTIATING COMPLEX FUNCTIONS LIKE F(X) = 2e™X + 5X LN X REQUIRES A METHODICAL APPROACH, COMBINING MULTIPLE
DIFFERENTIATION RULES. MASTERY OF THESE TECHNIQUES ENABLES DEEPER ANALYSIS OF FUNCTION BEHAVIOR, CRITICAL FOR
SOLVING REAL-WORLD PROBLEMS INVOLVING EXPONENTIAL AND LOGARITHMIC RELATIONSHIPS. \W/HETHER FOR ACADEMIC
PURPOSES OR PRACTICAL APPLICATIONS, UNDERSTANDING HOW TO FIND DERIVATIVES LIKE F/(X) IS FUNDAMENTAL IN CALCULUS
AND MATHEMATICAL ANALYSIS.

FREQUENTLY ASkeD QUESTIONS

How DO | FIND THE DERIVATIVE OF THE FUNCTION F(x) = 2e”x + 5x LN X?

To FIND F'(X), DIFFERENTIATE EACH TERM SEPARATELY: THE DERIVATIVE OF 26" IS 26"X; FOR 5X LN X, USE THE PRODUCT
RULE: (5)(D/ox[x LN x]) =5 [inx + 1]. So, F'(x) = 2e”x + 5 (Lnx + 1).

\WHAT IS THE DERIVATIVE OF F(x) = 2e™x + 5x LN Xx?

THe DERIVATIVE IS F'(x) = 2e"x + 5 (LN x + 1).



How CAN | SIMPLIFY THE DERIVATIVE ofF F(X) = 2e™x + 5x LN x?

THE SIMPLIFIED DERIVATIVE IS F'(x) = 2e"x + 5 LN X + 5.

ARE THERE ANY SPECIAL RULES | SHOULD USE TO DIFFERENTIATE F(X) = 2e™x + 5x LN
xP

YES/ YOU SHOULD USE THE SUM RULE FOR DIFFERENTIATION AND APPLY THE PRODUCT RULE TO THE TERM 5X LN X.

DOES THE DERIVATIVE OF F(X) = 2e"X + 5X LN X EXIST FOR ALL X?

THE DERIVATIVE EXISTS FOR ALL X > O/ BECAUSE LN X IS ONLY DEFINED FOR POSITIVE X.

How Do | INTERPRET THE DERIVATIVE F'(x) = 2e*x + 5 LN X + 5 IN TERMS OF THE
FUNCTION'S GROWTH?

THE DERIVATIVE INDICATES THE RATE OF CHANGE OF F(x). THE TERM 2E"X GROWS EXPONENTIALLY, WHILE 5 LN X GROWS
SLOWLY, AND THE +5 IS CONSTANT. OVERALL, F(X) INCREASES RAPIDLY FOR LARGE X.

ADDITIONAL RESOURCES

Fino F(x) FOr THE FUNCTION F(x) = 26" + 5X LN X

INTRODUCTION

IN THE REALM OF CALCULUS AND MATHEMATICAL ANALYSIS, UNDERSTANDING THE BEHAVIOR AND PROPERTIES OF FUNCTIONS IS
FUNDAMENTAL. THE TASK OF FINDING THE DERIVATIVE OF A FUNCTION, DENOTED AS F'(X), IS CENTRAL TO ANALYZING THE
FUNCTION'S RATE OF CHANGE, IDENTIFYING CRITICAL POINTS, AND UNDERSTANDING ITS OVERALL BEHAVIOR. THE FUNCTION UNDER
CONSIDERATION, F(X) = 2€"X + 5X LN X, PRESENTS AN INTERESTING BLEND OF EXPONENTIAL AND LOGARITHMIC COMPONENTS.
THIS COMBINATION REQUIRES A CAREFUL APPLICATION OF DIFFERENTIATION RULES, INCLUDING THE PRODUCT RULE, CHAIN RULE,
AND BASIC DERIVATIVES OF EXPONENTIAL AND LOGARITHMIC FUNCTIONS.

THIS ARTICLE OFFERS A COMPREHENSIVE EXPLORATION OF HOW TO FIND F'(X), PROVIDING DETAILED EXPLANATIONS, STEP-BY~
STEP DERIVATIONS, AND INSIGHTFUL ANALYSIS OF THE FUNCTION'S PROPERTIES. THE GOAL IS TO SERVE AS A THOROUGH

RESOURCE FOR STUDENTS, EDUCATORS, AND ENTHUSIASTS SEEKING TO DEEPEN THEIR UNDERSTANDING OF DIFFERENTIATION
TECHNIQUES APPLIED TO COMPLEX FUNCTIONS.

UNDERSTANDING THE FUNCTION F(x)

BRreAKING Down F(x)

THE FUNCTION IS GIVEN AS:

\[ F(x) = 2e"x + 5x \Ln x \]

THIS COMPOSITE FUNCTION COMBINES TWO DISTINCT PARTS:

1. ExPoNENTIAL coMPONENT: \( 2e™x \)
2. PRODUCT OF A POLYNOMIAL AND LOGARITHM: \( 5x \Ln x \)

UNDERSTANDING THE INDIVIDUAL DERIVATIVES OF THESE PARTS IS ESSENTIAL BEFORE COMBINING THEM TO FIND THE DERIVATIVE



OF THE ENTIRE FUNCTION.

DIFFERENTIATION TECHNIQUES REQUIRED

ToO DIFFERENTIATE F(X), WE MUST RECALL AND APPLY SEVERAL CORE RULES:
1. DerivATIVE oF \(E™x \)

- THe DERIVATIVE oF \( E"x \) wiTH ResPeECT To x 15 \(E™x \).

2. CONSTANT MULTIPLE RULE

- Tre DerIVATIVE oF \( ¢ \cpoT F(x) \) 15 \( ¢ \cpoT F'(x) \), WHERE C IS A CONSTANT.
3. PRODUCT RULE

- For THe ProbucT \( U(x) \cooT v(x) \), THE DERIVATIVE IS:
\[\rrac{o Hox UG vGOT = U'(x) v(x) + u() v () \]

4. DerivATIVE oF \( \Ln x \)

- THe DERIVATIVE oF \( \Ln x \) 1s \( \rrAc{ TH{x]} \).

5. CHAIN RULE

- \W/HEN DIFFERENTIATING COMPOSITE FUNCTIONS, SUCH AS \( E*{a(x)} \), THE DERIVATIVE 1S \( e {6(x)} 6" (x) ).

STeP-BY-STEP DERIVATION OF F'(X)
DIFFERENTIATING THE FIRsT Term: \( 2"x \)

APPLYING THE CONSTANT MULTIPLE RULE:

\[
\rrac{p}{ox3 [2e"x] = 2 \rrac{p}{ox} [E"X] = 26™%
\]

THIS PART IS STRAIGHTFORWARD, AS THE EXPONENTIAL FUNCTION'S DERIVATIVE IS ITSELF, SCALED BY 2.
DIFFERENTIATING THE SEconD TerM: \( 5x \Ln x \)

SINCE THIS IS A PRODUCT OF Two FUNCTIONS, \( U(x) = x \) AND \( v(x) = \LN x \), THE PRODUCT RULE APPLIES:

\[
\rrac{p}Hox3 [x \LN x] = U'(x) v(x) + u(x) v'(x)

\]

CALCULATING EACH DERIVATIVE:

AU =1\)
-\CV(x) = \rrAc{ 1H{x3 \)

SUBSTITUTING INTO THE PRODUCT RULE:



\l

\rrAac{p}ox3 [x \LN x] = 1 \cooT \Ln x + x \cooT \rrac{1}{x3} = \tnx + 1

\]

Now, APPLYING THE CONSTANT MULTIPLE RULE FOR THE ENTIRE TERM \( 5x \Ln x \):
\[

\rRAC{DHDx} [6Xx \Lnx] =5 (\inx+ 1) =5 \tnx + 5

\]

FINAL ExpPressION For F'(x)

COMBINING THE DERIVATIVES OF BOTH PARTS:

\[
F'(x) = \rrac{o}{box} [26"x] + \rrac{D}{Dx} [Ex \LN x] = 2e”x + 5 \Lnx + 5
\]

THUS, THE DERIVATIVE OF THE FUNCTION F(x) IS:

\l

\BOXED{
F'(x)=2"x+5\tnx+ 5
}

\]

ANALYTICAL INSIGHTS AND INTERPRETATIONS

CRITICAL POINTS AND BEHAVIOR

UNDERSTANDING F'(X) ALLOWS US TO ANALYZE THE INCREASING OR DECREASING NATURE OF F(x):
- WHere F'(x) > 0: F(X) IS INCREASING.

- WHere F'(x) < 0: F(X) IS DECREASING.

- CRITICAL POINTS: VALUES OF X WHERe F'(x) = 0.

THE CRITICAL POINTS ARE SOLUTIONS TO:

\[
28" +5\inx+5=0
\]

DUE TO THE COMBINATION OF EXPONENTIAL AND LOGARITHMIC TERMS, SOLVING THIS EQUATION ANALYTICALLY IS COMPLEX.
NUMERICAL METHODS OR GRAPHING TOOLS ARE TYPICALLY EMPLOYED TO APPROXIMATE SOLUTIONS.

DoMAIN CONSIDERATIONS

Since \( \LN x \) APPEARS IN THE DERIVATIVE, THE DOMAIN OF F(x) 1s \( x > 0 \). AT \( x \To 0™+ \), \( \t~n x \ 70O -
\INFTY \), WHICH INFLUENCES THE FUNCTION’S BEHAVIOR NEAR ZERO.

ASYMPTOTIC BEHAVIOR
- As \( x \To \iNFTY \):

\(e™x \) poMiNaTES, AND \( F'(x) \To \INFTY \), INDICATING THAT F(X) INCREASES RAPIDLY.



- As \(x \To 0"+ \):
\C\en x \To -\iNeTy \), anD \(F'(x) \To -\INFTY \), SUGGESTING F(X) DECREASES SHARPLY NEAR ZERO.
GRAPHICAL REPRESENTATION

GRAPHING F(x) AND F'(X) PROVIDES INTUITIVE INSIGHTS INTO THE FUNCTION'S SHAPE, CRITICAL POINTS, AND INFLECTION
POINTS. SUCH VISUALIZATIONS ARE INVALUABLE FOR UNDERSTANDING THE FUNCTION'S DYNAMICS OVER ITS DOMAIN.

PRACTICAL APPLICATIONS AND SIGNIFICANCE
(UNDERST ANDING DERIVATIVES SUCH AS FI<X) IS CRUCIAL IN VARIOUS FIELDS:

- PHYSICS: RATE OF CHANGE IN EXPONENTIAL DECAY OR GROWTH PROCESSES.

- EconoMICs: MARGINAL ANALYSIS INVOLVING LOGARITHMIC AND EXPONENTIAL MODELS.

- ENGINEERING: SIGNAL PROCESSING WHERE EXPONENTIAL AND LOGARITHMIC FUNCTIONS MODEL SYSTEM BEHAVIORS.
- BloLoGY: POPULATION MODELS WITH GROW TH RATES.

THE DERIVATION EXEMPLIFIES THE IMPORTANCE OF MASTERING DIFFERENTIATION RULES TO HANDLE COMPLEX FUNCTIONS BLENDING
EXPONENTIAL AND LOGARITHMIC COMPONENTS.

CoNCLUSION

THE PROCESS OF FINDING THE DERIVATIVE OF F(x) = 2"X + 5X LN X ILLUMINATES THE ELEGANCE AND POWER OF CALCULUS.
BY METHODICALLY APPLYING DIFFERENTIATION RULES—CONSTANT MULTIPLE RULE, PRODUCT RULE, CHAIN RULE, AND BASIC
DERIVATIVES—WE ARRIVE AT A CONCISE EXPRESSION FOR F'(x):

\[
F'(x)=2"x+5\tnx+ 5
\]

THIS DERIVATIVE ENCAPSULATES THE INSTANTANEOUS RATE OF CHANGE OF THE FUNCTION AT ANY POINT \( x>0 \), OFFERING
INSIGHTS INTO ITS INCREASING AND DECREASING INTERVALS, CRITICAL POINTS, AND OVERALL BEHAVIOR. SUCH ANALYTICAL
SKILLS ARE ESSENTIAL IN MATHEMATICAL ANALYSIS, ENABLING PROFESSIONALS AND STUDENTS TO INTERPRET COMPLEX
FUNCTIONS AND APPLY THEM ACROSS DIVERSE SCIENTIFIC AND ENGINEERING DISCIPLINES.

(UNDERSTANDING AND COMPUTING DERIVATIVES LIKE THIS FORM THE BACKBONE OF CALCULUS, UNLOCKING DEEPER INSIGHTS INTO
THE FUNCTIONS THAT DESCRIBE OUR \WORLD.
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