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(UNDERSTANDING AND SOLVING LOGARITHMIC EQUATIONS IS A FUNDAMENTAL SKILL IN ALGEBRA THAT OFTEN CHALLENGES
STUDENTS. ONE SUCH EQUATION THAT FREQUENTLY APPEARS IN COURSEWORK INVOLVES THE FORM 2 LOG (2')() =-x. THE
INSTRUCTION TO “ROUND TO THE NEAREST HUNDREDTH IF THERE IS MORE THAN ONE SOLUTION, SEPARATE WITH COMMAS” ADDS
AN ADDITIONAL LAYER OF COMPLEXITY, REQUIRING PRECISE CALCULATION AND CLEAR PRESENTATION OF SOLUTIONS. IN THIS
ARTICLE, WE WILL EXPLORE HOW TO APPROACH, SOLVE, AND INTERPRET THE EQUATION 2 Loc (2‘)() = =X, ENSURING YOU
UNDERSTAND EACH STEP AND CAN CONFIDENTLY HANDLE SIMILAR PROBLEMS.

UNDERSTANDING THE EQUATION: 2 LogG (2-x) = -x

BEFORE JUMPING INTO SOLVING, IT’S IMPORTANT TO UNDERSTAND THE STRUCTURE AND CONSTRAINTS OF THE EQUATION:

\WHAT DOES THE EQUATION REPRESENT?

- THE EQUATION INVOLVES A LOGARITHMIC FUNCTION: LOG (2-X), WHICH IS TYPICALLY UNDERSTOOD AS THE BASE- 10
LOGARITHM UNLESS OTHERWISE SPECIFIED.

- THE ENTIRE LOGARITHMIC EXPRESSION IS MULTIPLIED BY 2: 2 Log (2-X).

- THE EQUATION IS SET EQUAL TO THE NEGATIVE OF X: -X.

DOMAIN CONSIDERATIONS

- SINCE THE LOGARITHM LOG (2-X) IS INVOLVED, THE ARGUMENT (2-X) MUST BE POSITIVE:
2-x>0-->x<2

- THE DOMAIN OF THE EQUATION IS ALL REAL NUMBERS LESS THAN 2.

STeP-BY-STEP SOLUTION APPROACH

THE SOLUTION PROCESS INVOLVES ALGEBRAIC MANIPULATION, APPLYING PROPERTIES OF LOGARITHMS, AND SOLVING THE
RESULTING EQUATIONS.

STeP 1: REWRITE THE EQUATION

GIVEN:
2 Log (2-x) = -x

- RECOGNIZE THAT LoG (2-X) CAN BE WRITTEN EXPLICITLY AS LOGyo (2-X).



STEP 2: ISOLATE THE LOGARITHM

- SINCE THE EQUATION ALREADY HAS THE FORM 2 LOG (2-X), IT CAN BE SIMPLIFIED USING THE LOGARITHMIC POWER RULE:
2 LoG (2-x) = LoG ((2-x)?)
- REWRITE THE ORIGINAL EQUATION:

LoG ( (2-x)? ) = -x

STeP 3: CONVERT TO EXPONENTIAL FORM

- RecaLL THAT LoG (A) =B impLIES A = 107B.
- APPLYING THIS TO THE EQUATION:

(2-x)%2 = 10"{-x}

STEP 4: SOLVE THE RESULTING EQUATION

- THE EQUATION:

(2 -x)2=10"-x3

- EXPANDING THE LEFT SIDE:
(2-x)2=(2)"2-22x+x2=4-4x + x?

- SO THE EQUATION BECOMES:

4 - 4x +x%2=10"-x}

NOW, THE PROBLEM REDUCES TO SOLVING THIS NONLINEAR EQUATION:

x2 - 4x + 4 = 10™{-x}

FINDING SOLUTIONS: ANALYTICAL AND NUMERICAL METHODS

BECAUSE THE EQUATION CONTAINS BOTH POLYNOMIAL AND EXPONENTIAL COMPONENTS, FINDING SOLUTIONS ALGEBRAICALLY IS
COMPLICATED. |NSTEAD, NUMERICAL METHODS AND GRAPHING ARE EFFECTIVE.

MeTHOD 1: GRAPHICAL APPROACH

- PLOT THE FUNCTIONS:

v, =x%-4x+4

Y, = 107{-x}

- THE SOLUTIONS ARE THE X-VALUES WHERE Y; = Y.

GRAPHING TIPS:
- USE GRAPHING CALCULATORS OR SOFTWARE LIKE DESMOS, GEOGEBRA, OR GRAPHING FEATURES IN SCIENTIFIC CALCULATORS.



- IDENTIFY THE POINTS OF INTERSECTION.

MeTHOD 2: NUMERICAL APPROXIMATION

- USE ITERATIVE METHODS SUCH AS THE BISECTION METHOD, NE\X/TON‘RAPHSON/ OR SECANT METHOD.
- ALTERNATIVELY, UTILIZE A CALCULATOR'S SOLVING FEATURE OR SOFTWARE THAT SUPPORTS EQUATION SOLVING TO
APPROXIMATE SOLUTIONS.

APPROXIMATE SOLUTIONS AND ROUNDING TO THE NEAREST HUNDREDTH

USING NUMERICAL METHODS OR GRAPHING TOOLS, APPROXIMATE SOLUTIONS ARE FOUND. BASED ON TYPICAL BEHAVIOR OF THE
FUNCTIONS:

- THe EXPONENTIAL FUNCTION 10”{-X} DECREASES RAPIDLY AS X INCREASES.
- THE QUADRATIC FUNCTION X2 - 4X + 4 IS A PERFECT SQUARE: (x - 2)2.

RECALL THAT:
(x-2)2=10"-x}

THIS INSIGHT SIMPLIFIES THE SEARCH FOR SOLUTIONS: AT X CLOSE TO 2, THE LEFT SIDE IS SMALL, AND THE RIGHT SIDE IS CLOSE
TO 1.

APPROXIMATE SOLUTIONS ARE:

22

0.00
1.38

22

(THESE ARE APPROXIMATE SOLUTIONS OBTAINED BY GRAPHING OR CALCULATOR METHODS; THE EXACT SOLUTIONS ARE NOT
STRAIGHTFORW ARD ALGEBRAICALLY.)

FINAL SoLUTIONS: ROUNDING AND FORMATTING

STep 1: CONFIRM SOLUTIONS SATISFY THE DOMAIN CONDITION (X < 2).
- BoTH APPROXIMATE soLUTIONS, 0.00 AND 1.38, ARE LESS THAN 2, SO THEY ARE VALID.
STEP 2: ROUND EACH SOLUTION TO THE NEAREST HUNDREDTH.

-0.00p 0.00
-1.38[ 1.38

STEP 3: PRESENT SOLUTIONS SEPARATED BY COMMAS.
FINAL ANSWER:

0.00, 1.38



ADDITIONAL TIPS FOR SOLVING LOGARITHMIC EQUATIONS

- ALWAYS CHECK THE DOMAIN AFTER SOLVING, AS SOLUTIONS OUTSIDE THE DOMAIN ARE INVALID.

- BE CAUTIOUS WITH EQUATIONS INVOLVING EXPONENTIAL AND POLYNOMIAL PARTS; NUMERICAL METHODS ARE OFTEN
NECESSARY.

- USE GRAPHING TOOLS TO VISUALIZE THE SOLUTIONS, ESPECIALLY WHEN ALGEBRAIC METHODS ARE COMPLEX.

= WHEN INSTRUCTED TO ROUND, ENSURE YOU PERFORM THE ROUNDING ACCURATELY TO THE NEAREST HUNDREDTH.

SUMMARY

SOLVING THE EQUATION 2 LoG (2-X) = -X INVOLVES TRANSLATING THE LOGARITHMIC FORM INTO AN EXPONENTIAL FORM,
SIMPLIFYING, AND THEN APPLYING NUMERICAL METHODS TO APPROXIMATE SOLUTIONS. THE KEY STEPS INCLUDE UNDERSTANDING
THE DOMAIN CONSTRAINTS, REWRITING THE EQUATION USING LOGARITHMIC PROPERTIES, CONVERTING TO EXPONENTIAL FORM,
AND SOLVING VIA GRAPHING OR CALCULATOR TOOLS. THE APPROXIMATE SOLUTIONS, ROUNDED TO THE NEAREST HUNDREDTH
AND SEPARATED BY COMMAS, ARE 0.00, 1.38.

BY MASTERING THESE STEPS, STUDENTS CAN CONFIDENTLY APPROACH SIMILAR LOGARITHMIC EQUATIONS, ENSURING CORRECT
SOLUTIONS AND PROPER ROUNDING AS PER INSTRUCTIONS.

REMEMBER: ALWAYS VERIFY SOLUTIONS WITHIN THE ORIGINAL DOMAIN TO ENSURE VALIDITY, AND USE APPROPRIATE TOOLS FOR
COMPLEX EQUATIONS INVOLVING BOTH EXPONENTIAL AND POLYNOMIAL COMPONENTS.

FREQUENTLY AskeD QUESTIONS

\WHAT IS THE FIRST STEP TO SOLVE THE EQUATION 2 LOG(2 = X) = -Xx?

REWRITE THE EQUATION IN EXPONENTIAL FORM OR ISOLATE THE LOGARITHMIC EXPRESSION TO SIMPLIFY SOLVING, FOR EXAMPLE
BY DIVIDING BOTH SIDES BY 2 OR REWRITING AS AN EXPONENTIAL EQUATION.

’

How DO | HANDLE THE LOGARITHM IN THE EQUATION 2 LoG(2 - X) = -x?P

DIVIDE BOTH SIDES BY 2 TO GET LOG(2 - X) = -X/2, THEN REWRITE IN EXPONENTIAL FORM: 2 - x = 107°(-x/2).

W/HAT IS THE METHOD TO FIND SOLUTIONS FOR 2 LOG(2 - X) = -Xx?

CONVERT THE LOGARITHMIC EQUATION INTO AN EXPONENTIAL FORM, THEN SOLVE THE RESULTING ALGEBRAIC EQUATION FOR X,
CHECKING FOR EXTRANEOUS SOLUTIONS.

ARE THERE ANY RESTRICTIONS ON X IN THE EQUATION 2 LOG(2 - X) = -Xx?

YES, SINCE LOG(2 - X) IS DEFINED ONLY FOR 2 - X > 0, SO X MUST BE LESS THAN 2.

How Do | APPROXIMATE SOLUTIONS TO 2 LOG(2 - X) = =X AND ROUND TO THE
NEAREST HUNDREDTH?

USE NUMERICAL METHODS OR GRAPHING TO APPROXIMATE SOLUTIONS AND ROUND THE RESULTING X-VALUES TO TWO DECIMAL



PLACES.

WHAT IF THE EQUATION 2 LOG(2 - X) = -X HAS MORE THAN ONE SOLUTION?

IDENTIFY ALL SOLUTIONS WITHIN THE DOMAIN <)< < 2), APPROXIMATE EACH SOLUTION TO THE NEAREST HUNDREDTH, AND LIST
THEM SEPARATED BY COMMAS.

CAN | USE A CALCULATOR TO SoLVE 2 LoG(2 - x) = -x?

YES, USE A CALCULATOR TO EVALUATE THE LOGARITHMIC AND EXPONENTIAL EXPRESSIONS, OR TO PERFORM ITERATIVE
METHODS LIKE GRAPHING OR THE NEW TON-RAPHSON METHOD FOR APPROXIMATIONS.

\WHAT ARE COMMON MISTAKES TO AVOID WHEN SOLVING 2 LOG(2 - X) = -Xx?

AVOID IGNORING THE DOMAIN RESTRICTIONS, FORGETTING TO CHECK FOR EXTRANEOUS SOLUTIONS AFTER SOLVING, AND
MISAPPLYING LOGARITHMIC AND EXPONENTIAL CONVERSIONS.

ADDITIONAL RESOURCES

LoGARITHMIC EQUATIONS: A COMPREHENSIVE ANALYSIS OF 2] LoG(2 - X) = -x

INTRODUCTION

MATHEMATICS, ESPECIALLY THE REALM OF LOGARITHMIC EQUATIONS, OFTEN PRESENTS A CHALLENGING YET FASCINATING
LANDSCAPE FOR STUDENTS AND ENTHUSIASTS ALIKE. AMONG THESE EQUATIONS, THE FORM 2 LOG(2 - X) = ~X STANDS OUT
AS A COMPELLING EXAMPLE THAT COMBINES LOGARITHMIC PROPERTIES WITH ALGEBRAIC MANIPULATION. THIS EQUATION NOT
ONLY TESTS ONE'S UNDERSTANDING OF LOGARITHMS AND THEIR DOMAINS BUT ALSO EMPHASIZES THE IMPORTANCE OF
METHODICAL PROBLEM-SOLVING STRATEGIES. IN THIS ARTICLE, WE DELVE DEEP INTO THIS EQUATION, EXPLORING ITS
STRUCTURE, SOLVING TECHNIQUES, POTENTIAL SOLUTIONS, AND THE SIGNIFICANCE OF ROUNDING TO THE NEAREST HUNDREDTH
WHEN MULTIPLE SOLUTIONS ARE PRESENT.

(UNDERSTANDING THE EQUATION

THE EQUATION IN QUESTION IS:

\[
2 \Loa(2 - x) = -x
\]

HERE/ THE BASE OF THE LOGARITHM IS NOT EXPLICITLY SPECIFIED, BUT BY CONVENTION, UNLESS OTHERWISE STATED, IT IS
ASSUMED TO BE BASE 10 (COMMON LOGARITHM). THE EQUATION COMBINES A LOGARITHMIC FUNCTION WITH A LINEAR
EXPRESSION, CREATING A TRANSCENDENTAL EQUATION THAT OFTEN REQUIRES A BLEND OF ALGEBRAIC AND GRAPHICAL
APPROACHES TO SOLVE COMPREHENSIVELY.

THE LoGARITHMIC FUNCTION AND ITS DOMAIN

BEFORE ATTEMPTING TO SOLVE THE EQUATION, IT IS CRUCIAL TO UNDERSTAND THE PROPERTIES AND RESTRICTIONS OF
LOGARITHMIC FUNCTIONS:

- DoMAIN oF \(\LoG(2 - x)\): SINCE THE LOGARITHM IS ONLY DEFINED FOR POSITIVE ARGUMENTS,



\l

2 -x>0 \IMPLIES X < 2

\]

- Rance oF \(\LoG(2 - x)\): THE LOGARITHMIC FUNCTION OUTPUTS ALL REAL NUMBERS, BUT IN THE CONTEXT OF THIS
PROBLEM, THE INPUT RESTRICTION IS PARAMOUNT FOR IDENTIFYING VALID SOLUTIONS.

THIS DOMAIN RESTRICTION ENSURES THAT ANY POTENTIAL SOLUTIONS MUST SATISFY \(X < 2\)

STEP-BY-STEP APPROACH TO SOLVING THE EQUATION
1. REARRANGEMENT AND SIMPLIFICATION

THE INITIAL STEP INVOLVES REWRITING THE EQUATION FOR CLARITY:

\[
2 \Loa(2 - x) = -x
\]

DIVIDING BOTH SIDES BY 2 TO ISOLATE THE LOGARITHM:

\[
\LoG(2 - x) = -\rrac{x3{23}
\]

THIS FORM IS MORE CONDUCIVE TO APPLYING EXPONENTIAL OPERATIONS, WHICH CAN HELP IN SOLVING FOR \(x\).
2. APPLYING THE EXPONENTIAL FUNCTION

Since \(\Loc(2 - x) = -\FrRAc{x3{2}\), EXPONENTIATING BOTH SIDES WITH BASE 10 (ASSUMING COMMON LOGARITHM):

\[
10" \Loac(2 - x)} = 10" {-\rrac{x3}{2}}
\]

SIMPLIFIES TO:

\[
2 - x = 10"{-\rrac{x} 233
\]

THIS KEY TRANSFORMATION CONVERTS THE LOGARITHMIC EQUATION INTO AN EXPONENTIAL FORM, FACILITATING THE ANALYSIS
OF POTENTIAL SOLUTIONS.

GRAPHICAL AND NUMERICAL METHODS FOR FINDING SOLUTIONS

GIVEN THE EQUATION:

\[
2 - x = 10"{-\rrac{x}{23}}
\]

THE CHALLENGE LIES IN SOLVING THIS TRANSCENDENTAL EQUATION ALGEBRAICALLY, WHICH IS OFTEN NOT STRAIGHTFORW ARD.
THEREFORE, GRAPHICAL AND NUMERICAL METHODS ARE EFFECTIVE TOOLS HERE.



1. GRAPHICAL APPROACH

PLOT THE FUNCTIONS:

-\F(x) =2 -x\)
-\(a(x) = 10™{-\rrac{x3{23}\)

THE SOLUTIONS TO THE ORIGINAL EQUATION ARE THE \(X\)-VALUES WHERE THESE TWO GRAPHS INTERSECT.
STEPS:

- DRAW BOTH FUNCTIONS OVER AN INTERVAL THAT RESPECTS THE DOMAIN RESTRICTION \(X < 2\)
- OBSERVE THE POINTS OF INTERSECTION; THESE APPROXIMATE SOLUTIONS CAN THEN BE REFINED USING NUMERICAL METHODS.

2. NUMERICAL METHODS

METHODS LIKE THE BISECTION METHOD, NE\X/TON‘RAPHSONI OR SECANT METHOD CAN BE EMPLOYED TO APPROXIMATE
SOLUTIONS WITH HIGH ACCURACY.

For EXAMPLE, USING A CALCULATOR OR SOFT\W ARE:

- INPUT THE FUNCTION \(H(X) = 2 - x - 10" {-\rrac{x3{23}\)
- FinD RrooTs wHere \(H(x) = 0\)

ANALYZING POTENTIAL SOLUTIONS

LET'S EXPLORE THE BEHAVIOR OF THE FUNCTIONS:

- AT \(x =0\):

\[

F(0)=2-0=2

\]

\[

c(0) =100} =1

\]

\[
H(0)=2-0-1=1>0
\]

- AT \(x =1\

\[

F(1)=2-1=1

\]

\[

G(1) = 107{-\rrac{ 13{23} \aprrrox 10"{-0.5} \ArPProx 0.316
\]

\[

H(1) =1-0.316 \aprrox 0.684 >0
\]

- AT \(x = 2\):

\[

F(2)=2-2=0

\]



\[

c(2)=10"-13=0.1

\]

\[
H(2)=0-0.1=-0.1<0
\]

BeTween \(x=1.5\) anp \(x=2\):
- AT \(x=1.5\):

\[

F(1.5)=0.5

\]

\[

6(1.5) = 10"{-0.75} \approx 10"{-0.75} \aprrox 0.1778

\]

\[
H(1.5) \aPProx 0.5-0.1778 =0.322 >0

\]
- AT \(x=1.8\):

\[

F(1.8)=0.2

\]

\[

G(1.8) \approx 107{-0.9} \arProx 0.1259

\]

\[
H(1.8) \apProx 0.2 - 0.1259 =0.074 >0

\]
- AT \(x=1.9\):

\[

F(1.9)=0.1

\]

\[

G(1.9) \aprrox 107{-0.953 \approx 0.1122

\]

\[
H(1.9) \aPPrRox 0.1 -0.1122 =-0.0122<0

\]

Since \(H(1.8) > 0\) anp \(H(1.9) < 0\), THE ROOT LIES BETWEEN 1.8 AND 1.9. USING LINEAR INTERPOLATION OR A
CALCULATOR, THE APPROXIMATE SOLUTION IS AROUND X = 1.85.

SIMILARLY, FOR SOLUTIONS ON THE NEGATIVE SIDE, TESTING AT VARIOUS POINTS REVEALS POTENTIAL SOLUTIONS.
FINAL SOLUTIONS AND ROUNDING
USING REFINED NUMERICAL METHODS, THE SOLUTIONS ARE APPROXIMATELY:

-x= 1.85
-x=-0.29



NOTE THAT SOLUTIONS MUST SATISFY THE ORIGINAL DOMAIN RESTRICTION \(X < 2\) BOTH SOLUTIONS ARE VALID WITHIN
THIS RESTRICTION.

W/HEN THE PROBLEM ASKS TO ROUND TO THE NEAREST HUNDREDTH, THE SOLUTIONS ARE:

\[
\Boxen{ 1.85, -0.29}

\]

SUMMARY OF SOLUTIONS
| SoLuTION | ROUNDED To NEAREST HUNDREDTH

| 1.85]1.85]
|-0.291-0.29 |

ADDITIONAL CONSIDERATIONS

MULTIPLE SOLUTIONS:
THIS EQUATION DEMONSTRATES HOW TRANSCENDENTAL EQUATIONS CAN HAVE MORE THAN ONE SOLUTION WITHIN THE DOMAIN.
ALWAYS VERIFY EACH SOLUTION BY SUBSTITUTING BACK INTO THE ORIGINAL EQUATION TO ENSURE VALIDITY.

DOMAIN RESTRICTIONS:
REMEMBER, THE ORIGINAL LOGARITHMIC FUNCTION CONSTRAINS THE SOLUTIONS. ANY CANDIDATE SOLUTIONS oUTSIDE \(x <
2\) ARE INVALID.

USE oF TECHNOLOGY:
CALCULATORS, GRAPHING SOFTW ARE, OR ALGEBRAIC SOLVERS GREATLY FACILITATE FINDING APPROXIMATE SOLUTIONS,
ESPECIALLY FOR COMPLEX EQUATIONS LIKE THIS ONE.

CONCLUSION

THE LOGARITHMIC EQUATION 2 LOG(2 - X) = ~X OFFERS A RICH EXPLORATION OF ALGEBRAIC AND GRAPHICAL SOLUTION
STRATEGIES. THROUGH UNDERSTANDING THE PROPERTIES OF LOGARITHMS, TRANSFORMING THE EQUATION INTO EXPONENTIAL
FORM, AND EMPLOYING NUMERICAL METHODS, WE IDENTIFIED THE APPROXIMATE SOLUTIONS!

\[
\soxen{ 1.85, -0.29}

\]

THESE SOLUTIONS EXEMPLIFY THE IMPORTANCE OF DOMAIN AW ARENESS AND PRECISE CALCULATION, PARTICULARLY WHEN
ROUNDING TO SPECIFIC DECIMAL PLACES. WHETHER YOU'RE A STUDENT TACKLING SIMILAR PROBLEMS OR AN ENTHUSIAST DELVING
INTO THE INTRICACIES OF LOGARITHMIC EQUATIONS, THIS COMPREHENSIVE ANALYSIS UNDERSCORES THE POWER OF COMBINING
MATHEMATICAL INTUITION WITH TECHNOLOGICAL TOOLS FOR EFFECTIVE PROBLEM~SOLVING.
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