QUEesTION 7 GIVEN THAT 10 F(z) =H®R)H( 1) =3 H'( 1)
= 6 CaLcuLATE ‘( 1) = §GT;

QuesTioN 7 GiveN THAT 10 F(z) =H®R) H( 1) =3 H'( 1) = 6 CaLcuLaTe (1) =>

\W/HEN PRESENTED WITH A PROBLEM INVOLVING FUNCTIONS AND THEIR DERIVATIVES, ESPECIALLY WITHIN THE CONTEXT OF
CALCULUS, IT’S ESSENTIAL TO INTERPRET THE GIVEN INFORMATION CAREFULLY AND METHODICALLY. THE PROBLEM STATES THAT
\( 10 F(z) =H(r) \), wiTH ADDITIONAL DATA POINTS \( H(1) = 3 \) anD \(H'(1) = 6 \). Our GoaL is To Fino \( F'(1)
\). ALTHOUGH THE INITIAL NOTATION APPEARS SOMEWHAT AMBIGUOUS, WITH CLARIFICATION AND PROPER INTERPRETATION,
WE CAN DETERMINE THE DERIVATIVE \( F'( 1) \).

THIS ARTICLE WILL GUIDE YOU THROUGH UNDERSTANDING THE PROBLEM, INTERPRETING THE GIVEN INFORMATION, APPLYING
RELEVANT CALCULUS PRINCIPLES, AND FINALLY CALCULATING THE DESIRED DERIVATIVE WITH STEP-BY-STEP EXPLANATIONS.

UNDERSTANDING THE PROBLEM AND INTERPRETING THE NOTATION

THE FIRST STEP IS TO INTERPRET THE NOTATIONS AND RELATIONSHIPS PROVIDED IN THE QUESTION. THE KEY POINTS ARE:

- Tre eQuATIoN \( 10 F(z) = H(r) \)
- Known vaLUes: \(H(1) =3 \) anp \(H' (1) =6))
- THe coaL: Fino \(F'(1) V)

POSSIBLE INTERPRETATIONS:

1. VARIABLES AND ARGUMENTS:

-\(F(@) \) 1s a runcTion oF \(Z \).

-\(H(R) \) 15 A FuncTION oF \( R \).

- Tre eQuATION \( 10 F(2) = H(R) \) SUGGESTS A RELATIONSHIP BETWEEN THESE FUNCTIONS, POSSIBLY INDICATING THAT \(
R \) pepends on \( z \), OR VICE VERSA.

2. ConnecTing \(z \) anp \(Rr \):
SINCE THE FUNCTIONS ARE IN DIFFERENT VARIABLES, PERHAPS \( R \) I1s A FUNcTION oF \('z \), 1.e., \( R = r(2) \).

3. GIVEN VALUES AT SPECIFIC POINTS:
-\(H(1)=3Y),
-\(H(1)=06),

WHICH INDICATES THAT AT \(R=1\), THE FUNCTION \( H \) HAS A VALUE 3, AND ITS DERIVATIVE THERE IS 6.
ASSUMPTION FOR CLARITY:

BASED ON THE PROBLEM'S STRUCTURE, IT IS TYPICAL IN CALCULUS THAT IF A FUNCTION \( F(z) \) 1s reLaTeD To \( H(R) \),
wiTH \(R \) PossiBLY DEPENDING ON \( Z \), THEN:

\[
10 F(z) = H(r(2))
\]

Our oBjecTIVE IS TO FIND \( F'(2) \) aT \(z=1 ).



EsTABLISHING THE RELATIONSHIP BETWeEEN \( F(z) \) ano \( H(R) \)

GIVEN:

\[
10 F(z) = H(r(2))
\]

DIFFERENTIATE BOTH SIDES WITH RESPECT To \( z \):

\[
10 F'(2) = \rrac{pXbz} H(r(2))
\]

APPLYING THE CHAIN RULE:

\[
10 F'(2) = H'(r(2)) \cooT r'(2)
\]

So,

\[
F'(z) = \rrac{H'(r(2)) \cpoT R (2)}{103
\]

Torno \(F'(1)\), we Neep:

- The vaLue of \(r(z) \) aT \(z=1)),
- THe DERIVATIVE \(R'(2) \) AT \(z=1)),
- The vaLue of \(H \) aT \(r=r(1) \).

DeTerMINING \(R(1) \) ano \(R'(T) \)

Step 1: Fino \(r(1) ).
FROM THE ORIGINAL RELATION:

\[
10 F(z) = H(r(2))
\]

AT\(z=1\):

\[
10 F(1) =HR(1))
\]

BuT since \(H(1) =3 \), anp assuming \(R(1) = 1\) (WHICH IS A COMMON ASSUMPTION UNLESS SPECIFIED OTHERWISE),
THEN:

\
HGR(1) = H(1) = 3
\



LEADING TO:

\[
10F(1)=3
\]

SIMILARLY, THIS CONFIRMS THAT:

\[
F(1) = \rrac{33}{103
\]

Ster 2: Fino \(R'(1) V).

THE PROBLEM DOES NOT EXPLICITLY SPECIFY \( R(z) \), BUT GIVEN THE DATA, THE MOST LOGICAL ASSUMPTION IS THAT \(

R(z) \)1s sucH THAT AT \(z=1\), \(r(1) = 1 ).

To peTerMiNE \(R'(1) \), CONSIDER THE POSSIBILITY THAT THE PROBLEM IS DESIGNED SO THAT \( R(z) \) IS DIRECTLY
PROPORTIONAL TO \( z \), SucH As:

\[
R(z) =12

\]

WHICH GIVES:

\[

R'(2) =1

\]

AT\(z=1\),\(r'(1)=1\).

ALTERNATIVELY, IF THE PROBLEM IS MORE GENERAL, THE DERIVATIVE \( R'(1) \) CAN BE OBTAINED IF ADDITIONAL INFORMATION

IS PROVIDED ABOUT THE RELATIONSHIP BETWEEN \( Z \) AND \( R \). SINCE NONE IS GIVEN EXPLICITLY, THE MOST
STRAIGHTFORWARD APPROACH Is To AssUME \(r(z) =z \).

CaLcuLaTing \(F'(1D'\)

USING THE CHAIN RULE:

\[

F'(z) = \rrac{H'(r(2)) \cpoT R (2)}{103
\]

AT\(z=1\):

\[

F'(1) = \rrac{H'(rR(1)) \cooT r'(1)} 103}
\]

GIVEN:

-\(R(D)=1Y),

-\(H'() =6),
-\(r'(1) =1\) (assumeD).



PUTTING THESE INTO THE FORMULA:

\[
F'(1) = \rrac{6 \TiMes 1H{ 10} = \rrac{63}{ 10} = \rrac{33}{5}
\]

CONCLUSION AND FINAL ANSWER

BASED ON THE ASSUMPTIONS AND THE INTERPRETATION OF THE GIVEN DATA, THE DERIVATIVE oF \( F(z) \) AT \(z=1),
penoTeD AS \(F'(1) \), 1s:

\[
\soxen{\rrac{3}{51}}

\]

THIS SOLUTION HINGES ON THE ASSUMPTION THAT \(R(z) =z \) anD \(R(1) = 1 \). IF THE PROBLEM WAS INTENDED TO
IMPLY A DIFFERENT RELATIONSHIP BETWEEN \( z \) AND \( R \), ADDITIONAL INFORMATION WOULD BE NECESSARY. HOWEVER,
UNDER TYPICAL CALCULUS PROBLEM CONVENTIONS, THIS APPROACH PROVIDES A CLEAR AND LOGICAL PATHWAY TO THE
ANS\WER.

ADDITIONAL INSIGHTS AND GENERALIZATIONS

UNDERSTANDING HOW TO APPROACH THIS PROBLEM CAN BE EXPANDED FURTHER WITH SOME GENERAL TIPS:

1. CAREFUL INTERPRETATION OF NOTATION: ALWAYS CLARIFY WHAT EACH VARIABLE AND FUNCTION REPRESENTS,
ESPECIALLY WHEN MULTIPLE VARIABLES ARE INVOLVED.

2. CHAIN RULE APPLICATION: W/HEN FUNCTIONS ARE COMPOSED, DIFFERENTIATE CAREFULLY, CONSIDERING THE INNER AND
OUTER FUNCTIONS.

3. ASSUMPTIONS: W/HEN THE PROBLEM LACKS CERTAIN DETAILS, REASONABLE ASSUMPTIONS BASED ON STANDARD
CONVENTIONS ARE ACCEPTABLE, PROVIDED THEY ARE CLEARLY STATED.

4. USE KNOWN VALUES STRATEGICALLY: VALUES Like \( H(1) \) ano \( H'(1) \) ARE CRUCIAL FOR PLUGGING INTO
DERIVATIVE FORMULAS AT SPECIFIC POINTS.

IN SUMMARY, BY UNDERSTANDING THE RELATIONSHIP BETWEEN THE FUNCTIONS, APPLYING THE CHAIN RULE, AND MAKING LOGICAL
ASSUMPTIONS, YOU CAN DERIVE THE VALUE OF \( F'(1) \) RELIABLY. THIS APPROACH EXEMPLIFIES KEY CALCULUS TECHNIQUES
AND PROBLEM-SOLVING STRATEGIES ESSENTIAL FOR TACKLING SIMILAR QUESTIONS IN MATHEMATICS.

KevywoRrDS: CALCULUS, DERIVATIVES, CHAIN RULE, FUNCTION RELATIONSHIPS, IMPLICIT DIFFERENTIATION, DERIVATIVE AT A
POINT, FUNCTIONS OF MULTIPLE VARIABLES, PROBLEM~SOLVING IN CALCULUS



FREQUENTLY AskeD QUESTIONS

\WHAT IS THE PRIMARY GOAL OF QUESTION 7 REGARDING THE FUNCTIONS F(z) AND
H(R)?

THE MAIN OBJECTIVE IS TO FIND THE VALUE OF F/( .|> GIVEN THE RELATIONSHIPS INVOLVING H(R) AND ITS DERIVATIVES.

GiveN 10 F(2) = H(R), How ARE F(z) AND H(R) RELATED IN THE PROBLEM?

THEY ARE RELATED THROUGH A PROPORTIONALITY, INDICATING THAT F(z) IS SCALED BY A FACTOR oF 1/10 ofF H(Rr).

\WHAT ARE THE KNOWN VALUES PROVIDED FOR H(R) ATR = 1?
H(1) =3 ano H'(1) = 6.

How cAN THE DERIVATIVE F'( 1) Be EXPRESSED IN TERMS OF H(R) AND ITS
DERIVATIVES?

BY DIFFERENTIATING THE GIVEN RELATION AND APPLYING THE CHAIN RULE, F'( 1) CAN BE RELATED TO H'(1) AND OTHER KNOWN
QUANTITIES.

\WHAT IS THE SIGNIFICANCE OF THE RELATION 10 F(z) = H(R) IN soLVING For F'(1)?

|T PROVIDES A DIRECT LINK TO RELATE THE DERIVATIVES OF F AND H, ENABLING US TO COMPUTE FI< -|> USING KNOWN VALUES
OF H AND ITS DERIVATIVES.

\WHAT ADDITIONAL INFORMATION MIGHT BE NEEDED TO FULLY DETERMINE F'(1)?

DETAILS ABOUT HOW Z AND R ARE RELATED OR HOW F(Z) AND H(R) ARE CONNECTED BEYOND THE PROPORTIONALITY COULD BE
NECESSARY FOR A COMPLETE SOLUTION.

BASED ON THE GIVEN DATA, WHAT IS THE MOST LIKELY VALUE ofF F'(1)?

ASSUMING THE RELATION AND KNOWN DERIVATIVES, F'( 1) WOULD TYPICALLY BE CALCULATED AS H'(1) DIVIDED BY THE
SCALING FACTOR, RESULTING IN A VALUE oF 0.6.

ADDITIONAL RESOURCES
QuesTION 7: GIVEN THAT 10 F(z) = H(r), H(1) = 3, H'(1) = 6, CaLcuLaTEF'(1) =?

INTRODUCTION

UNDERSTANDING THE RELATIONSHIP BETWEEN FUNCTIONS AND THEIR DERIVATIVES IS A CORNERSTONE OF CALCULUS, ESPECIALLY
WITHIN THE CONTEXT OF ADVANCED PROBLEM-SOLVING. IN THIS PARTICULAR QUESTION, WE ARE PRESENTED WITH A SET OF
CoNDITIONS INVOLVING FUNCTIONS \( H(R) \) AnD \( F(z) \), AND ARE ASKED TO DETERMINE THE DERIVATIVE \( F'(1) \). THe
PROBLEM NOT ONLY TESTS THE ABILITY TO MANIPULATE FUNCTIONS AND DERIVATIVES BUT ALSO OFFERS INSIGHTS INTO THE
INTERCONNECTEDNESS OF DIFFERENT FUNCTION COMPOSITIONS. THIS ARTICLE AIMS TO UNPACK THE PROBLEM STEP-BY-STEP,
PROVIDING THOROUGH EXPLANATIONS OF THE UNDERLYING CONCEPTS, METHODS, AND CALCULATIONS INVOLVED.



THE PROBLEM BREAKDOWN

THE PROBLEM AS GIVEN IS:

-\C10F(@) =HR) )

-\(H(1)=31)
-\(H(D=6\)
-Fino \(F'(T)V)

AT FIRST GLANCE, THE STATEMENT APPEARS SOMEWHAT AMBIGUOUS BECAUSE OF THE NOTATION AND THE VARIABLES
INVOLVED. TO CLARIFY, WE INTERPRET THE PROBLEM AS FOLLOWS:

- THe FuncTIoN \( F(2) \) 1s retaTeD To \(H(R) \) via THe EQuATION \( 10 F(z) = H(R) \).

- Tre VARIABLES \(z \) AND \( R \) ARE RELATED OR POSSIBLY THE SAME; HOWEVER, THE PROBLEM DOES NOT EXPLICITLY
SPECIFY THIS RELATIONSHIP.

- THe GoaL 1s To FIND \( F'(1) \), THe DeriVATIVE oF \(F \) AT \(z=1\).

IN TYPICAL CALCULUS PROBLEMS, WHEN FUNCTIONS ARE LINKED THROUGH AN EQUATION INVOLVING DIFFERENT VARIABLES, THE
CHAIN RULE AND IMPLICIT DIFFERENTIATION BECOME ESSENTIAL TOOLS. SINCE WE ARE NOT GIVEN EXPLICIT RELATIONSHIPS
connecTING \(z \) AND \( R \), ONE REASONABLE ASSUMPTION IS THAT THE PROBLEM INVOLVES EVALUATING DERIVATIVES AT
A SPECIFIC POINT, WITH THE UNDERSTANDING THAT \(R \) AND \(z \) ARe ReLATED Ok THAT \(R \) IS A FUNCTION OF \( Z

\).

CLARIFYING THE RELATIONSHIP BETwEEN \( F(2) \) ano \(H(R) \)

THE KEY TO SOLVING THIS PROBLEM LIES IN UNDERSTANDING HOW \( F(z) \) ano \( H(R) \) ARE CONNECTED. THE EQUATION:

\[
10 F(z) = H(r)
\]

suGGeEsTS THAT \( H(R) \) is ProPorTIONAL TO \( F(2) \) WITH A CONSTANT FACTOR OF 10. TO PROCEED, THE MOST
LoGICAL INTERPRETATION IS THAT \( R \) 1s A FuncTioN oF \(z \), 1E,, \( R = r(2) \), AND THAT \(H \) IS cOMPOSED WITH

\(R(2) \D:

\[
H(r(2))
\]

THEREFORE, THE RELATIONSHIP BECOMES:

\[
10 F(z) = H(r(2))
\]

THis iINnpicaTES THAT \( F(2) \) CAN BE EXPRESSED AS:

\[
F(2) = \rrac{13}{103 H(r(2))
\]

To Fino \( F'(2) \), WE NEED TO DIFFERENTIATE BOTH SIDES WITH RESPECT To \( z \):

\[
F'(z) = \rrac{13}{ 103} \rrac{oXbz} H(r(2))
\]



APPLYING THE CHAIN RULE:

\[

F'(z) = \rrac{1}{ 103 H'(r(2)) \cooT r'(2)

\]

To evaLUATE \(F'(z) \) AT \(z= 1), we neeD:
-\(H'GON )

-\(R'(DV)

DETERMINING THE VALUES AT \(R=1)

THE PROBLEM GIVES:

-\(H(1)=3\)
-\(H(MD=6V)

BuT we Neep To know THE VALUE OF \(R \) AT \(z=1\), 1.e,, \(R(1) \). SINCE THE PROBLEM DOES NOT EXPLICITLY
SPECIFY A RELATIONSHIP BETWEEN \( R \) AND \('Z \), A COMMON ASSUMPTION IN SUCH PROBLEMS 1S THAT \(R =2z \).

ASSUMPTION:
\[

R(z) =12

\]

THIS IS A NATURAL ASSUMPTION, ESPECIALLY SINCE THE DATA POINTS ARE EVALUATED AT -|, WHICH ALIGNS WITH THE GOAL
OF CALCULATING DERIVATIVES AT \( =1 \) UNDER THIS ASSUMPTION:

\[
R(1) =1
\]

AND

\[
R'(z) = \rrac{or}{pz} = 1
\]

CaLcuLating \(F'(1)\)
\W/ITH THESE ASSUMPTIONS, WE PROCEED AS FOLLOWS:

\[
F'(2) = \rrac{1}{ 10} H'(r(2)) \cooT r'(2)
\]

AT\(z=1\):

\[

F'(1) = \rrac{13{103 H'(r(1)) \cpoT r'(1)
\]

GIVEN:



-\(R(1)=11)
-\(H(M)=6\)
-\R(D =11

PLUGGING IN THE KNOWN VALUES:

\[
F'(1) = \rrac{13{103 \TiMes 6 \TiMes 1 = \rrac{63{ 10} = \rrac{33}{5}
\]

THus, THE DERIVATIVE oF \(F \) AT \(z=1\) 15 \( \soxeo{\rrac{3}{5}} \).

CRITICAL ANALYSIS OF ASSUMPTIONS

W/HILE THE ABOVE SOLUTION IS STRAIGHTFORWARD, IT HINGES ON THE ASSUMPTION THAT \( R(Z) =z \) THIS ASSUMPTION IS
REASONABLE GIVEN THE PROBLEM'S STRUCTURE, BUT IN MORE COMPLEX SCENARIOS, \( R(Z) \) COULD BE A DIFFERENT FUNCTION,
REQUIRING ADDITIONAL INFORMATION OR CONTEXT.

POTENTIAL ALTERNATIVE INTERPRETATIONS INCLUDE:

- ExpLicIT RELATIONSHIP BETWEEN \( R \) AND \( 2 \): IF \( R \) 15 ReLATED TO \( Z \) THROUGH A DIFFERENT FUNCTION, THE
DERIVATIVE \( R'(z) \) WOULD NEED TO BE COMPUTED ACCORDINGLY.

- MULTIPLE VARIABLES OR PARAMETERS: THE PROBLEM MIGHT INVOLVE MORE COMPLEX DEPENDENCIES, WHICH WOULD
NECESSITATE PARTIAL DERIVATIVES AND IMPLICIT DIFFERENTIATION.

\WITHOUT EXPLICIT DETAILS, THE SIMPLEST AND MOST LOGICAL ASSUMPTION IS THAT \( R(z) =7 \), WHICH ALIGNS WITH THE
VALUES PROVIDED AND ALLOWS FOR STRAIGHTFORW ARD CALCULATION.

BrROADER IMPLICATIONS AND APPLICATIONS
UNDERST ANDING HOW TO HANDLE SUCH PROBLEMS IS VITAL IN MANY MATHEMATICAL AND APPLIED CONTEXTS, INCLUDING:

- PHYsICS: DERIVATIVES OF FUNCTIONS RELATING PHYSICAL QUANTITIES OFTEN INVOLVE CHAIN RULE APPLICATIONS SIMILAR TO
THIS.

- EconoMIcs: MARGINAL ANALYSIS OFTEN REQUIRES DIFFERENTIATING COMPOSITE FUNCTIONS.

- ENGINEERING: SIGNAL PROCESSING AND CONTROL SYSTEMS DEPEND ON DERIVATIVES OF FUNCTIONS WITH NESTED DEPENDENCIES.

THE ABILITY TO INTERPRET AND MANIPULATE RELATIONSHIPS BETWEEN FUNCTIONS, PARTICULARLY WHEN VARIABLES ARE
INTERCONNECTED, IS AN ESSENTIAL SKILL.

SUMMARY OF THE KEY STEPS

1. IDENTIFY RELATIONSHIPS: REcoaNize THAT \( TOF(2) = H(r(2)) \).

2. AssuMe \(r(z) \): TvpicaLLy, AssuMe \(R(z) =z \) IN THE ABSENCE OF FURTHER INFO.
3. APPLY DIFFERENTIATION: USE THE cHAIN RULE To FIND \( F'(2) \).

4. EVALUATE AT THE POINT: PLUG IN kNOWN VALUES AT \(z=1 \).

5. CALCULATE: DerIVE THE NUMERICAL VALUE For \( F'(1) \).

FINAL ANSWER:

\l

\soxen{
F'(1) = \rrac{33}{5}



CoNCLUSION

THIS PROBLEM EXEMPLIFIES THE IMPORTANCE OF UNDERSTANDING THE RELATIONSHIPS BETWEEN FUNCTIONS, THE UTILITY OF THE
CHAIN RULE, AND THE NECESSITY OF MAKING JUSTIFIED ASSUMPTIONS WHEN EXPLICIT DETAILS ARE LACKING. \WHILE THE
SOLUTION APPEARS STRAIGHTFORWARD UNDER THE ASSUMPTION \(R(z) =z \), IT'S A REMINDER THAT IN MORE COMPLEX
SCENARIOS, ADDITIONAL INFORMATION WOULD BE NEEDED TO ARRIVE AT A DEFINITIVE ANSWER. NONETHELESS, THE
METHODOLOGY DEMONSTRATED—IDENTIFYING RELATIONSHIPS, APPLYING DIFFERENTIATION RULES, AND EVALUATING AT SPECIFIC
POINTS—IS FOUNDATIONAL TO SOLVING A WIDE ARRAY OF CALCULUS PROBLEMS. SUCH SKILLS ARE INVALUABLE ACROSS
SCIENTIFIC DISCIPLINES, HIGHLIGHTING THE RELEVANCE OF CALCULUS AS A UNIVERSAL LANGUAGE FOR MODELING AND ANALYZING
DYNAMIC SYSTEMS.

Question 7 Given That 1I0FZH R H 1 3 H 1 6 Calculate 1 Gt

Question 7 Given That 10 FZHRH 1 3 H 1 6 Calculate 1 Gt

Related Articles
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