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INTRODUCTION

MATHEMATICS IS AN ESSENTIAL SKILL THAT EMPOWERS STUDENTS AND PROFESSIONALS ALIKE TO ANALYZE, INTERPRET, AND
SOLVE COMPLEX PROBLEMS. ONE COMMON TYPE OF PROBLEM INVOLVES SOLVING RATIONAL EQUATIONS, WHICH FEATURE
VARIABLES IN THE DENOMINATORS. THESE EQUATIONS CAN SEEM INTIMIDATING AT FIRST, BUT WITH SYSTEMATIC APPROACHES
AND CAREFUL CHECKS, THEY BECOME MANAGEABLE.

IN THIS ARTICLE, WE WILL EXPLORE HOW TO SOLVE THE EQUATION:

\[
\rRAC{13}{527{21803} + \rrac{33}{z6} = \rrac{63}{z+6}
\]

AND HOW TO SELECT THE CORRECT SOLUTION FROM A SET OF OPTIONS. WE WILL WALK THROUGH THE STEPS METHODICALLY,
DISCUSS COMMON PITFALLS, AND EMPHASIZE THE IMPORTANCE OF VERIFYING SOLUTIONS TO AVOID EXTRANEOUS ROOTS.
\W/HETHER YOU'RE A STUDENT PREPARING FOR EXAMS OR A PROFESSIONAL NEEDING A REFRESHER, THIS COMPREHENSIVE GUIDE
WILL HELP YOU MASTER SOLVING SUCH RATIONAL EQUATIONS.

(UNDERSTANDING THE EQUATION

BEFORE DIVING INTO SOLVING THE EQUATION, IT’S CRUCIAL TO UNDERSTAND ITS STRUCTURE AND IDENTIFY POTENTIAL
CHALLENGES.

THeE EQUATION AT A GLANCE

THE GIVEN EQUATION IS:

\[
\rrAC{13}{527{21803} + \rrac{33}{z6} = \rrac{63}{z+6}
\]

AT FIRST GLANCE, IT APPEARS COMPLEX DUE TO:

- THe HIGH exPonenT \(2180\) n \(z*{21803}\).

- THe expressIons \(z6\), wHicH LikeLy penoTe \(z \TiMes 6\).

- THE STRUCTURE OF THE EQUATION INVOLVING MULTIPLE RATIONAL TERMS.
CLARIFYING THE NOTATION

To PROCEED EFFECTIVELY, CLARIFY THE NOTATION:

- 15 \(z6\) MeanT To BE \(Z \TIMES 6\)?
MosT LIKELY, YES. So, \(z6 = 62\).

- 15 \(52*{21803}\) EXPONENTIATION?



Yes, \(z*{21803}\) 1s \(z\) rAISED TO THE 2 180TH POWER, MULTIPLIED BY 5 IN THE DENOMINATOR.

THEREFORE, REWRITING WITH CLEARER NOTATION:

\[
\rRAC{1}{527{21803} + \rrac{33{ 62} = \rrAc{63}{z+6}
\]

STEP-BY-STEP SOLUTION APPROACH
1. SIMPLIFY THE EQUATION

REWRITE THE EQUATION FOR CLARITY:

\[
\rRAc{1}H{527{21803} + \rrac{33}{ 62} = \rrAc{63}{z+6}
\]

NOTICE THAT:

\[
\rrAc{33}{ 62} = \rrac{1}{ 223
\]

SO, THE SIMPLIFIED FORM IS:

\[
\rRAC{1}{527{21803} + \rrac{13{223} = \rrac{63}{z+6}
\]

2. FiINo A CoMMON DENOMINATOR OR CLEAR FRACTIONS

TO SOLVE RATIONAL EQUATIONS, A COMMON APPROACH IS TO MULTIPLY THROUGH BY THE LEAST COMMON DENOMINATOR
(LCD) TO CLEAR FRACTIONS.

THE DENOMINATORS ARE:

-\(52*{21803\)
-\(22\)
-\(z+6\)

THe LCD 1s:

\[
\TexT{LCD} = \Text{LcM}(52"{21803}, 2z, z+6)
\]

NoTE:

- \(z\) APPEARS IN TWO DENOMINATORS; THE HIGHEST POWER IS \(z*{2180}\).
- THe FACTOR \(z+6)\) IS SEPARATE — IT°S LINEAR, SO IT WILL BE INCLUDED IN THE LCD.

THus, THE LCD Is:

\[
\TexT{LCD} = 102"{21803}(z+6)
\]



BECAUSE:

-\(562"{2180}\) bivioes inTo \(10z*{21803}\),
-\(22\) pivioes inTo \(10z)),
- AND THE DENOMINATOR \(z+6\) REMAINS AS IS.

3. MULTIPLY BOTH SipES BY THE LCD

MULTIPLYING THROUGH:

\[

102°{21803(z+6) \7iMes \LerT( \rrac{13}{52"{21803} + \rrac{ 1} 223 \ricHT) = 102"{2180}(z+6) \TIMES
\rrac{6}{z+63

\]

DISTRIBUTE:

\[

\LerT[1027{21803(z+6) \TiMes \rrac{13}{52"{2180}}\riGHT] + \LerT[10z"{21803(z+6) \TiMeS
\rrAc{ 13}{223\riGHT] = 6 \TiMes 10z*{21803

\]

SIMPLIFY EACH TERM:

- FIRST TERM:

\[
102°{21803(z+6) \1iMes \rrac{ 1X52"{2180}} = 2(z+6)
\]

- SECOND TERM:

\[
1027{21803(z+6) \TiMes \rrac{ 1}{ 22} = 52"{21803(z+6) \Times \rrac{ 1}{z}
\]

NOTE THAT:

\[
\rrAC{z™{2180}(z+6)}z} = 2"{2179}(z+6)
\]

THUS, THE SECOND TERM SIMPLIFIES TO:

\[
5\1iMes {21793 (z+6)

\]

- RIGHT sIDE:

\[
6 \TiMes 10 z*{21803 = 60 z"{2180}
\]

4. REWRITE THE EQUATION

PUTTING IT ALL TOGETHER:

\[



2(z+6) + 5 2%{2179} (z+6) = 60 2*{2180}
\]

Factor out \((z+6)\):

\[
(z+6) \LerT[ 2 + 5 2*{2179} \riGHT] = 60 z*{2180}
\]

SoLvinG For \(z\)

Now, WE HAVE:

\[
(z+6) \LerT[ 2 + 5 2*{2179} \riGHT] = 60 z*{2180}
\]

RECALL THAT:

\[
{2180} =2"{21793 \TimMes 2

\]

REWRITE THE RIGHT SIDE:

\l
602*{2179} z

\]

SO, THE EQUATION BECOMES!

\[
(z+6) (2+52°{2179}) =60 z"{2179} z
\]

ANALYZING POSSIBLE SOLUTIONS
Case 1: \(z=0\)
CHeck IF \(z=0\) SATISFIES THE ORIGINAL EQUATION.

SussTiTuTE \(z=0\):

\[
\rrAC{ 13{5 \1iMes 07{21803} + \rrac{ 13}{2 \TiMes 0} = \rrac{6}{0+63
\]

-\(0%{2180} = 0\), so penominaTor \(5 \TiMes 0"{2180} = 0\), DIVISION BY ZERO — UNDEFINED.

SIMILARLY, THE SECOND TERM:

\[
\rrAc{ 1}{2 \1iMes 0} = \rrac{ 13{03
\]



(UNDEFINED.

Concrusion: \(z=0\) I1s NOT A VALID SOLUTION.

Case 2: \(z=-6\)
SuesTITuTE \(z=-6\):

- DENOMINATOR IN THE RHS: \(z+6 = 0\). THe RHS BECOMES:

\[
\rrAc{63{0}
\]

\WHICH IS UNDEFINED.

Concrusion: \(z=-6\) I1s NOT A SOLUTION.

Case 3:\(2 + 5221793 =0\)
SET:

\[

2+577{2179}=0

\]

\[

52179} =-2

\]

\[

2M2179} = -\rrac{2}{5}
\]

SINCE 2179 1S AN ODD NUMBER, TAKING THE ODD ROOT:

\[
z = \LerT( -\rrAC{23}{5} \riGHT)"{1/21793
\]

THIS YIELDS A REAL SOLUTION BECAUSE AN ODD ROOT OF A NEGATIVE NUMBER IS NEGATIVE:

\[
z = - \LerT( \rRAC{2}{ 53} \riIGHT){1/2179}
\]

NOW, CHECK WHETHER THIS SOLUTION MAKES SENSE IN THE ORIGINAL EQUATION.
VERIFYING THE CANDIDATE SOLUTION

LET’S DENOTE:

\[
z_=- \Lert( \rRAC{23}{5} \rIGHT)"{1/21793
\]



Since \(z_\) IS NEGATIVE AND NOT zERO OR \(=6\), IT’S A VALID CANDIDATE.
1. CompuTe \(z+6)\):

\[
2 +6=06-\Lert(\rrAc{23}{5} \rIGHT)*{1/2179}
\]

WHICH IS POSITIVE BECAUSE:

\[
\LEFTC \FRAC{23{53} \riGHT)*{1/2179} \LL T

\]

HENCE:

\[
z +6>0
\]

2. CHECK THE ORIGINAL EQUATION:

\[
\rrAc{13{5 z_"{21801}} + \rrac{1}{2 z_} = \rrac{6}{z_ + 6}
\]

RECALL:

\[
z M2180}=(z_"M21791) \1imes z_ = \Ler7( -\

FREQUENTLY ASkeD QUESTIONS

\WHAT IS THE FIRST STEP IN SOLVING THE EQUATION 1/(52*2 - 180) + 3/(z6) =
6/(z + 6)?

THE FIRST STEP IS TO CLARIFY AND FACTOR THE DENOMINATORS IF POSSIBLE, AND THEN FIND A COMMON DENOMINATOR TO
COMBINE THE FRACTIONS.

How po | HANDLE THE TERM 3/(z6) IN THE EQUATION?

IT APPEARS TO BE A TYPO, LIKELY IT SHOULD BE 3/(62) RECOGNIZE THIS AND REWRITE IT ACCORDINGLY TO ENSURE CORRECT
CALCULATIONS.

\W/HAT IS THE IMPORTANCE OF CHECKING THE SOLUTIONS IN THIS TYPE OF RATIONAL
EQUATION?

CHECKING SOLUTIONS IS CRUCIAL BECAUSE EXTRANEOUS SOLUTIONS CAN ARISE FROM MULTIPLYING BOTH SIDES BY
DENOMINATORS, WHICH MIGHT INTRODUCE INVALID SOLUTIONS.

How Do | AVOID MISSING SOLUTIONS WHEN SOLVING RATIONAL EQUATIONS?

ALWAYS CONSIDER RESTRICTIONS FROM THE DENOMINATORS, SIMPLIFY CAREFULLY, AND SUBSTITUTE SOLUTIONS BACK INTO
THE ORIGINAL EQUATION TO VERIFY THEIR VALIDITY.



\WHAT IS THE ROLE OF FACTORING DENOMINATORS IN SOLVING THIS EQUATION?

FACTORING DENOMINATORS HELPS IDENTIFY COMMON FACTORS, SIMPLIFY THE EQUATION, AND DETERMINE RESTRICTIONS ON THE
VARIABLE.

\WHAT STRATEGIES CAN | USE TO SOLVE EQUATIONS INVOLVING MULTIPLE RATIONAL
EXPRESSIONS?

FIND A COMMON DENOMINATOR, MULTIPLY THROUGH TO CLEAR FRACTIONS, SOLVE THE RESULTING POLYNOMIAL, AND THEN
CHECK FOR EXTRANEOUS SOLUTIONS.

WHY IS IT ESSENTIAL TO CHECK THE SOLUTIONS AFTER SOLVING THE EQUATION?

BECAUSE SOLUTIONS MAY CANCEL OUT DENOMINATORS OR BE INVALID DUE TO RESTRICTIONS, SO VERIFYING ENSURES THEY
SATISFY THE ORIGINAL EQUATION.

WHAT IS THE CORRECT APPROACH IF THE EQUATION INVOLVES COMPLEX
DENOMINATORS LIKE 522 - 180?

FACTOR THE DENOMINATOR \WHERE POSSIBLE, IDENTIFY RESTRICTIONS, MULTIPLY THROUGH BY THE LEAST COMMON
DENOMINATOR, AND SOLVE THE RESULTING ALGEBRAIC EQUATION.

ADDITIONAL RESOURCES

SoLVE. DoN'T ForGeT To CHeck!
AN IN-DEPTH EXAMINATION OF THE RATIONAL EQUATION:
\[ \rrac{13}{52"{21803} + \rrac{33}{z6} = \rrac{6}{z+6} \]

INTRODUCTION

MATHEMATICS OFTEN PRESENTS US WITH COMPLEX RATIONAL EQUATIONS THAT CHALLENGE EVEN SEASONED PROBLEM-SOLVERS.
THE EQUATION:

\[
\rRAC{13}{527{21803} + \rrac{33}{z6} = \rrac{63}{z+6}
\]

IS AN INTRIGUING EXAMPLE. AT FIRST GLANCE, THE NOTATION APPEARS STRAIGHTFORWARD, BUT UPON CLOSER INSPECTION, IT
REVEALS POTENTIAL AMBIGUITIES, PITFALLS, AND OPPORTUNITIES FOR DEEPER UNDERSTANDING. THIS ARTICLE AIMS TO DISSECT
THIS EQUATION COMPREHENSIVELY, EXPLORE ITS SOLUTIONS, AND EMPHASIZE THE IMPORTANCE OF METICULOUS CHECKING—A
FUNDAMENTAL STEP OFTEN OVERLOOKED IN PROBLEM~SOLVING.

CLARIFYING THE EQUATION: NOTATIONAL AMBIGUITIES

BEFORE ATTEMPTING TO SOLVE, IT IS CRITICAL TO INTERPRET THE GIVEN EQUATION ACCURATELY. THE NOTATION AS
PRESENTED:

\[
\rrAcC{13}{527{21803} + \rrac{33}{z6} = \rrac{63}{z+6}
\]



RAISES QUESTIONS REGARDING THE TERMS Z6:

- Is 26 INTENDED AS 7 \TIMES 6 (L.E., Z MULTIPLIED BY 6)?

- OR IS IT A TYPOGRAPHICAL ERROR, PERHAPS MEANT TO BE \( 26 \)—2 RAISED TO THE SIXTH POWER?
POSSIBLE INTERPRETATIONS:

1. INTERPRETATION 1:

tl[:RAC{ 13{52"{2180}} + \rrac{3}{62} = \rrAc{6}{z+6}

}X}HERE 26 =\( 6z \).

2. INTERPRETATION 2:

&RAC{ 13{52"{2180}} + \rrac{3}{z"6} = \rrac{6}{z+6}

}X}HERE 26 =\(z"6\).

3. INTERPRETATION 3:
A TYPOGRAPHICAL ERROR WHERE THE NOTATION IS INCONSISTENT.

GIVEN THE CONTEXT OF TYPICAL ALGEBRAIC EQUATIONS, THE SECOND INTERPRETATION_\(ZAé\)_SEEMS MOST PLAUSIBLE,
ESPECIALLY CONSIDERING THE PATTERN OF EXPONENTS AND COMMON NOTATION.

PRIORITIES IN ANALYSIS: CHOOSING THE MosT ProBABLE FORM

GIVEN THE ABOVE, THE MOST LOGICAL AND MATHEMATICALLY CONSISTENT INTERPRETATION IS:

\[
\rRAC{13}{527{21803} + \rrac{33}{z"6} = \rrac{6 Xz+6}
\]

THIS FORM INVOLVES EXPONENTIAL TERMS WITH LARGE EXPONENTS AND A RATIONAL TERM WITH A LINEAR DENOMINATOR. IT IS
A CHALLENGING YET MANAGEABLE RATIONAL EQUATION.

STRUCTURAL BREAKDOWN OF THE EQuATION

THE EQUATION:

\[

\rrac{1}{527{21801}} + \rrac{33}{z"6} = \rrac{6}{z+6}

\]

CONTAINS THREE RATIONAL EXPRESSIONS INVOLVING POWERS OF Z AND A LINEAR TERM Z+6. THE KEY CHALLENGES INCLUDE:
- HigH exponenTs: \( {21803} \) ano \( 276 \).

- POTENTIAL DOMAIN ResTRICTIONS: \( Z \NeQ O \) (To Avoip pivision By zero), \(z \NeQ -6 \).

- THE INTERPLAY OF EXPONENTIAL TERMS WITH VASTLY DIFFERENT EXPONENTS.



STRATEGY FOR SOLVING THE EQUATION
ToO SOLVE THIS EQUATION, CONSIDER THE FOLLOWING APPROACH:

1. IDENTIFY THE DOMAIN RESTRICTIONS
-\(z\NneQ 0'\) (penominaTor \( 527{21803 \) nvaLip IF\(z=0 1))
-\(z \NeQ -6 \) (pEnoMiNaTOR \( z+6 \) INvaLD IF \( z=-6\))

2. SIMPLIFY THE EQUATION
- MULTIPLY THROUGH BY THE LEAST COMMON DENOMINATOR (LCD):

\[
\TexT{LCD} = 5z"{2180} \1imes "6 \Times (z+6)

- THE LCD Avolps FRACTIONS, ALLOWING US TO OBTAIN A POLYNOMIAL EQUATION.

3. EXPRESS ALL TERMS WITH A COMMON BASIS
- Recoanize THAT \(z2*{21803} \) 1s vasTLY LARGER THAN \( 276 \) For \( || > 1 V).
- CONSIDER SUBSTITUTION TO REDUCE COMPLEXITY.

4. SUBSTITUTION APPROACH
LET:

\[
T=2"6

\]

THEN:

\[
221803 = (206)M{363 + \rrac{2}{33}} \quap \TexT{(since } 2180 = 6 \TIMES 363 + 2)
\]

BUT FRACTIONAL EXPONENTS COMPLICATE MATTERS; INSTEAD, PERHAPS FOCUSING ON THE DOMINANT TERMS OR CONSIDERING
speciFic soLuTions (E.G., \(z=1\), \(z=-6\), ETC.) MIGHT BE MORE PRACTICAL.

ATTEMPTED SOLUTION: EXPLORING SPECIAL V ALUES

GIVEN THE COMPLEXITY, TESTING SPECIFIC VALUES OF Z MIGHT REVEAL SOLUTIONS OR CONSTRAINTS:
A \(z=11))

- COMPUTE:

\[
\rRAC{ 13{5 \TiMes 1°{21803} + \rrac{3}{ 1763} = \rrac{63}{ 1+6}
\]

\[
\rRAC{13}{53 + 3 = \rrac{6}{73
\]

\[
0.2 + 3 = \rrac{6}{7]} \arProx 0.857

\]



LEFT SIDE:

RIGHT SIDE:

\[
0.857

\]

NoT eQuaL, so \(z=1\) Is NOT A SOLUTION.

B) \(z=-6\)

- DenomINaTOR \( z+6=0 \), unperiNeD. So \( z=-6 \) IS ExcLUDED.

A \(z=0\)

- DenominaTor \( 527{2180} \) secoMes zero, UnpEFINED. So \(z=0 \) IS INVALID.

o) \(z \Tto \iNrTY \)

- As \(z \To \INFTY \), THE TERMS:

\[
\rrAc{1}{52%{21803} \to 0, \quap \rrRac{3}z"6} \To O
\]

- THE RHS:

\[
\rrac{6}{z+63 \T0 O
\]

- SO, AT INFINITY, BOTH SIDES TEND TO ZERO, SUGGESTING A POSSIBLE LIMIT BEHAVIOR, BUT NOT AN EXPLICIT SOLUTION.

Deep SOLUTION APPROACH: TRANSFORMATIONS AND APPROXIMATIONS
1. RECOGNIZE THE DOMINANCE OF TERMS

Because \(z2*{21803} \) grows VASTLY FASTER THAN \( "6 \), For LarGE \( |z] \):

\[
\rrAc{13}{52"{21803} \T0 O
\]

AND THE EQUATION APPROXIMATES TO:!

\[
\rrAc{3}{z" 6} \arrrox \FrAac{6 Kz+6}
\]

\WHICH SIMPLIFIES TO:

\[



3(z+6) \approx 6276
\]

OR

\[

3z + 18 \approx 6276

\]

DIVIDING BOTH SIDES BY 3:

\[

7+ 6 \apPProOX 276

\]

REARRANGED:

\[

27°6 -z - 6 \approx O

THIS POLYNOMIAL CAN BE SOLVED APPROXIMATELY OR GRAPHICALLY TO FIND POTENTIAL SOLUTIONS.

2. SOLVING THE APPROXIMATE POLYNOMIAL:

\[
2:"6-z2-6=0
\]

THIS IS A HIGH-DEGREE POLYNOMIAL, BUT NUMERICAL METHODS OR GRAPHING MIGHT REVEAL APPROXIMATE ROOTS.
NUMERICAL ExPLORATION OF THE PoLynomiaL \( 2276 -z-6=01\)

USING COMPUTATIONAL TOOLS OR ROOT-FINDING ALGORITHMS:

-For \(z=1\):

\[
20)%6-1-6=2-1-6=-5\nQ0
\]

-For \(z=2 \):

\[
2(64)-2-6=128-2-6=120\NeQ O
\]

-For\(z=1.5\):

\[

2(1.5%6)-1.5-6

\]

CaLcuLaTe \( 1.5%6 \apProx 11.39 \):
\[

2\TiMes 11.39-15-6=2278-15-6=15.28
\]



PosITIVE, SO ROOT BETWEEN 1 AND 1.5.

-For \(z=1.2 \):

\[

1.2"6 \approx 2.98598 \RigHTARROW 2 \TIMES 2.98598 - 1.2 - 6 \APPROX 5.97 - 1.2-6=-1.23
\]

NEGATIVE AT 1.2, POSITIVE AT 1.5, SO ROOT BETWEEN 1.2 AND 1.5.

INTERPOLATING FURTHER SUGGESTS A ROOT NEAR APPROXIMATELY 1.3-1.4.

CoNCLUSION:

POTENTIAL APPROXIMATE SOLUTIONS EXIST NEAR \( z \apProx 1.3 \) To \( 1.4 \).

THe CrITICAL STEP: VERIFY SOLUTIONS AND CHECK FOR EXTRANEOUS ROOTS

\/HEN SOLVING RATIONAL EQUATIONS, ESPECIALLY WITH HIGH EXPONENTS, SOLUTIONS FOUND THROUGH APPROXIMATION OR
SUBSTITUTION MUST BE CHECKED AGAINST THE ORIGINAL EQUATION TO AVOID EXTRANEOUS ROOTS.

1. PLUG BACK APPROXIMATE SOLUTIONS INTO THE ORIGINAL:

TesT \( z \aPPrROX

Solve Don T Forget To Check 1 5z 2180 3 726 6 Z 6 Select The
Correct Choice Below And If Necessary

Solve Don T Forget To Check 1 5z 2180 3 Z6 6 Z 6 Select The Correct Choice Below And If
Necessary
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