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\WHEN FACED WITH ALGEBRAIC EQUATIONS INVOLVING FRACTIONS, SUCH AS K + 2/(K - 4) - 4K/(K - 4) = 1, 1T°S ESSENTIAL
TO APPROACH THE PROBLEM METHODICALLY. SOLVING SUCH EQUATIONS REQUIRES NOT ONLY FINDING THE POTENTIAL
SOLUTIONS BUT ALSO VERIFYING THEIR VALIDITY TO AVOID EXTRANEOUS SOLUTIONS—SOLUTIONS THAT SATISFY THE
ALGEBRAIC MANIPULATIONS BUT ARE NOT VALID IN THE ORIGINAL EQUATION DUE TO RESTRICTIONS LIKE DIVISION BY ZERO. IN

THIS ARTICLE, WE WILL EXPLORE THE STEP-BY-STEP PROCESS OF SOLVING THE EQUATION K + 2/(K - 4) - 4K/(K - 4) =1,
EMPHASIZING THE IMPORT ANCE OF CHECKING FOR EXTRANEOUS SOLUTIONS AT THE END.

UNDERSTANDING THE EQUATION

BEFORE DIVING INTO THE SOLUTION PROCESS, IT’S CRUCIAL TO UNDERSTAND THE COMPONENTS OF THE EQUATION:

- THE VARIABLE INVOLVED IS K.
- THE EQUATION CONTAINS FRACTIONS WITH DENOMINATORS INVOLVING K - 4.
- THE GOAL IS TO ISOLATE K AND FIND ITS VALUE(S) THAT SATISFY THE ENTIRE EQUATION.

THE PRESENCE OF FRACTIONS SUGGESTS THAT WE SHOULD CONSIDER CLEARING DENOMINATORS TO SIMPLIFY THE EQUATION,
BUT WE MUST ALSO BE CAUTIOUS OF RESTRICTIONS SUCH AS K # 4, BECAUSE DIVISION BY ZERO IS UNDEFINED.

STeP-BY-STEP SOLUTION PROCESS

1. IDENTIFY RESTRICTIONS ON THE VARIABLE

SINCE THE DENOMINATORS ARE K - 4, WE MUST EXCLUDE ANY SOLUTIONS THAT MAKE THE DENOMINATOR ZERO!

e K#4

THIS RESTRICTION WILL BE CHECKED AFTER SOLVING THE EQUATION.

2. FIND A COMMON DENOMINATOR TO CLEAR FRACTIONS

THE DENOMINATORS ARE BOTH K - 4. TO ELIMINATE THE FRACTIONS, MULTIPLY BOTH SIDES OF THE EQUATION BY K - 4:
- ORIGINAL EQUATION:

K+2/(K-4)-4K/(K-4)=1



- MULTIPLY BOTH SIDES BY K - 4:
(K-4)K+K-4)[2/(K-4)]-K-4)[4K/(K-4)]=(K-4)1
SIMPLIFY EACH TERM:

-(K-4)K=K(K-4)=K2-4K

-(K-4)[2/(K-4)]=2 (sINCEK - 4 CANCELS)

- (K- 4) [4K/(K - 4)] = 4K (AGAIN, K - 4 CANCELS)
-(K-4)1=K-4

PUTTING IT ALL TOGETHER:

K2-4K+2-4K=K-4

3. SIMPLIFY THE RESULTING EQUATION

COMBINE LIKE TERMS:

-LerT sibE: K2 - 4K - 4K+ 2=K2-8K+ 2
- RIGHT sibE: K - 4

NO\X/, THE SIMPLIFIED EQUATION IS:

K2-8K+2=K-4

4. BRING ALL TERMS TO ONE SIDE TO FORM A QUADRATIC EQUATION

SUBTRACT K AND ADD 4 TO BOTH SIDES:
K2-8K+2-K+4=0

COMBINE LIKE TERMS:

K2-9k+6=0

THIS QUADRATIC EQUATION IS NOW READY FOR SOLVING.

5. SOLVE THE QUADRATIC EQUATION

THE QUADRATIC EQUATION:
K2-9K+6=0
USE THE QUADRATIC FORMULA!:

K=[-8+[ (8-4ac)]/ 2a



X/ HERE:

-A=1
-g=-9
-c=6

CALCULATE DISCRIMINANT:
A=82-4Ac=(-9)%-416=81-24=57
SINCE A > 0, THERE ARE TWO REAL SOLUTIONS:
K=[9+[F 57]/2

EXPRESSED EXPLICITLY:

K=[9+F 57]/2awnmK=[9-[F 57]/2

CHECKING FOR EXTRANEOUS SOLUTIONS

AFTER FINDING POTENTIAL SOLUTIONS, IT’S CRITICAL TO VERIFY WHETHER THEY SATISFY THE ORIGINAL EQUATION AND DO NOT
VIOLATE ANY RESTRICTIONS, ESPECIALLY DIVISION BY ZERO.

1. VERIFY SOLUTIONS DO NOT MAKE DENOMINATORS ZERO

RECALL THE RESTRICTION:

-K#4

CALCULATE APPROXIMATE DECIMAL VALUES:
- 57 =7.55

So

1

-Ky=(9+7.55)/2~1655/2=~8.275
-K,=(9-755)/2=~1.45/2=~0.725

NEITHER SOLUTION EQUALS 4, SO BOTH ARE VALID IN TERMS OF DENOMINATOR RESTRICTIONS.

2. SUBSTITUTE BACK INTO THE ORIGINAL EQUATION

To CoNFIRM, SUBSTITUTEK = 8.275 AND K = 0.725 INTO THE ORIGINAL:
K+2/(K-4)-4K/(K-4)=1

-ForK = 8.275:

-K-4=4275

- COMPUTE:



8.275+2/4.275-48.275/ 4.275

-2/4.275=0.468

-48.275=~33.1

-33.1/4.275=7.74

- Sum:

8.275+0.468-7.74~8.743-7.74 ~ 1.003

- SLIGHT DISCREPANCY DUE TO ROUNDING, BUT VERY CLOSE TO 1, CONFIRMING THE SOLUTION.
-For K~ 0.725:

-K-4=-3275

- CoMPUTE:

0.725+2/-3.275-40.725/-3.275
-2/-3.275=-0.611

-40.725=29

-2.9/-3.275~-0.885

- Sum:

0.725-0.611-(-0.885)=0.725-0.611 +0.885 = 0.999

- AGAIN/ VERY CLOSE TO ], CONFIRMING THE SOLUTIONS ARE VALID.

FINAL ANSWER AND SUMMARY

THE SOLUTIONS TO THE EQUATION K + 2/(K - 4) - 4K/(K - 4) = 1 ArE:

1. K=(9+p 57)/2=~8.275

2. K=(9-0 57)/2=0.725

BOTH SOLUTIONS ARE VALID BECAUSE THEY DO NOT VIOLATE THE RESTRICTION K # 4 AND SATISFY THE ORIGINAL EQUATION
UPON SUBSTITUTION.

Key TAKEAWAYS FOR SOLVING EQUATIONS WITH FRACTIONS



e ALWAYS IDENTIFY RESTRICTIONS ON THE VARIABLE TO AVOID EXTRANEOUS SOLUTIONS.
o CLEAR DENOMINATORS CAREFULLY, MULTIPLYING THROUGH BY THE LEAST COMMON DENOMINATOR (LCD)
® SIMPLIFY THE RESULTING ALGEBRAIC EQUATIONS SYSTEMATICALLY, OFTEN REDUCING TO QUADRATICS.

e USE THE QUADRATIC FORMULA WHEN NECESSARY, AND EVALUATE THE DISCRIMINANT TO DETERMINE THE NATURE OF
SOLUTIONS.

o ALWAYS CHECK POTENTIAL SOLUTIONS BY SUBSTITUTING BACK INTO THE ORIGINAL EQUATION TO CONFIRM THEIR
VALIDITY AND ENSURE NO DIVISION BY ZERO OCCURS.

BY FOLLOWING THESE STEPS, YOU CAN CONFIDENTLY SOLVE COMPLEX RATIONAL EQUATIONS AND ENSURE YOUR SOLUTIONS
ARE ACCURATE AND MEANINGFUL. REMEMBER, CHECKING FOR EXTRANEOUS SOLUTIONS IS AN ESSENTIAL PART OF THE PROCESS TO
MAINTAIN MATHEMATICAL INTEGRITY.

FREQUENTLY AsSkeD QUESTIONS

How po | APPROACH SOLVING THE EQUATION (K + 2)/(K - 4) - 4K/(K - 4) = 1?

START BY RECOGNIZING THE COMMON DENOMINATOR (K - 4), COMBINE THE FRACTIONS ON THE LEFT, AND THEN SOLVE THE
RESULTING EQUATION FOR K WHILE CHECKING FOR ANY EXTRANEOUS SOLUTIONS CAUSED BY RESTRICTIONS ON THE
DENOMINATOR.

WHAT SsHouLD | bo FIRST WHEN soLVING (K + 2)/(K - 4) - 4K/(K-4) = 1?

COMBINE THE FRACTIONS SINCE THEY SHARE THE SAME DENOMINATOR: (K + 2 - 4K)/(K - 4) = 1, SIMPLIFYING THE NUMERATOR
To (F3K + 2).

How po | HANDLE THE EQUATION (-3K + 2)/(K - 4) = 1?

CROSS"MULTIPLY TO ELIMINATE THE DENOMINATOR: ~3K + 2 = 1 (K - 4), THEN EXPAND AND SOLVE FOR K.

\WHAT IS THE NEXT STEP AFTER CROSS-MULTIPLYING IN THE EQUATION (-3K + 2) = (K
- 4)?

DISTRIBUTE AND THEN COMBINE LIKE TERMS: -3K + 2 =K - 4, AND THEN MOVE ALL TERMS TO ONE SIDE TO SOLVE FOR K.

How po | soLVE THE EQUATION -3K + 2 =K - 4?

SUBTRACT K FROM BOTH SIDES: -4K + 2 = -4, THEN SUBTRACT 2: -4K = -, AND FINALLY DIVIDE BOTH SIDES BY -4 TO FIND
K.

WHAT IS THE SOLUTION FOR K AFTER SOLVING -4K = -6°?
K=(-6)/(-4) = 3/2 or 1.5,

How Do | CHECK FOR EXTRANEOUS SOLUTIONS IN THIS PROBLEM?

SUBSTITUTEK = 3/2 BACK INTO THE ORIGINAL EQUATION TO ENSURE THE DENOMINATORS ARE NOT ZERO AND THAT THE
EQUATION HOLDS TRUE.



ARE THERE ANY RESTRICTIONS ON K IN THE ORIGINAL EQUATION?

YES, K CANNOT BE 4 BECAUSE IT MAKES THE DENOMINATOR ZERO IN THE ORIGINAL EQUATION.

Is K =3/2 A VALID SOLUTION FOR THE ORIGINAL EQUATION?

YES/ SINCE PLUGGING K = 3/2 INTO THE ORIGINAL EQUATION DOES NOT MAKE ANY DENOMINATOR ZERO AND THE EQUATION
HOLDS TRUE, MAKING IT A VALID SOLUTION.

ADDITIONAL RESOURCES
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INTRODUCTION

MATHEMATICS/ PARTICULARLY ALGEBRA, FORMS A FOUNDATIONAL PILLAR FOR LOGICAL REASONING AND PROBLEM-SOLVING IN
NUMEROUS FIELDS. AMONG THE ESSENTIAL ALGEBRAIC SKILLS IS SOLVING RATIONAL EQUATIONS — EQUATIONS INVOLVING
FRACTIONS WITH VARIABLES IN THE NUMERATOR, DENOMINATOR, OR BOTH. THESE EQUATIONS OFTEN APPEAR IN ACADEMIC
SETTINGS, STANDARDIZED TESTS, AND REAL-WORLD APPLICATIONS, MAKING MASTERY VITAL FOR STUDENTS AND
PROFESSIONALS ALIKE.

IN THIS COMPREHENSIVE REVIEW, WE WILL EXAMINE A SPECIFIC RATIONAL EQUATION:
\[ \FrAc{K+2}{k-4} - \rrac{4k}{k-4} = 1\]
OUR GOAL IS TO SOLVE FOR \(K\), IDENTIFY ANY EXTRANEOUS SOLUTIONS, AND UNDERSTAND THE UNDERLYING PRINCIPLES

NECESSARY FOR SOLVING SIMILAR EQUATIONS. THIS PROCESS INVOLVES TECHNIQUES LIKE COMBINING FRACTIONS, SIMPLIFYING
EXPRESSIONS, SOLVING LINEAR EQUATIONS, AND VERIFYING SOLUTIONS AGAINST DOMAIN RESTRICTIONS.

(UNDERSTANDING THE EQUATION

BEFORE JUMPING INTO THE SOLUTION PROCESS, IT IS CRUCIAL TO ANALYZE THE STRUCTURE OF THE GIVEN EQUATION:
\[ \FrAc{K+2}{k-4} - \rrac{4k}{k-4} = 1\]

RECOGNIZING THE V ARIABLES AND CONSTANTS

- THE VARIABLE IS K (OR k), WHICH APPEARS IN BOTH FRACTIONS.

- THE DENOMINATORS INVOLVE k-4, WHICH IMPOSES RESTRICTIONS ON THE DOMAIN: SPECIFICALLY, \(k \NeQ 4\) To avoip
DIVISION BY ZERO.

- THE EQUATION INVOLVES A LINEAR COMBINATION OF RATIONAL EXPRESSIONS EQUALING 1.

INITIAL OBSERVATIONS

- BOTH FRACTIONS SHARE THE SAME DENOMINATOR (\(k-4\)), MAKING IT A CANDIDATE FOR COMBINING INTO A SINGLE
FRACTION.

- THE NUMERATOR OF THE COMBINED FRACTION wouLD BE \((K+2) - 4k\).

- SINCE THE GOAL IS TO SOLVE FOR \(K\), AND THE VARIABLES APPEAR IN THE NUMERATOR AS WELL, CAREFUL ALGEBRAIC
MANIPULATION IS REQUIRED.

STEP-BY-STEP SOLUTION PROCESS



Step 1: CoMBINE THE FRACTIONS

GIVEN THE COMMON DENOMINATOR \(k-4\), REWRITE THE EQUATION AS:
\[\rrAc{(K+2) - 4kHk-4} = 1\]

THIS SIMPLIFIES THE PROBLEM TO SOLVING:

\[ \FrRAC{K+2 - 4k}Hk-4} = 1]

STep 2: ELIMINATE THE DENOMINATOR

TO ELIMINATE THE FRACTION, MULTIPLY BOTH SIDES OF THE EQUATION BY THE DENOMINATOR \(k-4\), CONSIDERING THE
poMaIN ResTRICTION \(k \NEQ 4)):

\[K+2-4k=1\TiMes (k - 4) \]
WHICH SIMPLIFIES TO:
\[K+2-4k=k-4\]

Step 3: IsoLaTe \(K\)
REARRANGING THE EQUATION TO SoLVE For \(K\):
\[K+2-4dk=k-4\]
SusTrRACT \(k\) FROM BOTH SIDES:
\[K+2-4k-k=-4\]

WHICH SIMPLIFIES TO:
\[K+2-5k=-41\]

SUBTRACT 2 FROM BOTH SIDES:
\[K-5k=-4-21\]
\[K-56k=-6\]

Now, COMBINE LIKE TERMS:

\[(K) - Bk =-6\]

Since \(K\) 1s THE VARIABLE, AND \(k\) IS ALSO A VARIABLE, WE NEED TO CLARIFY WHETHER \(K\) AnD \(k\) ARE THE SAME
OR DIFFERENT VARIABLES.

IMPORTANT CLARIFICATION: IN THE ORIGINAL EQUATION, THE VARIABLE APPEARS AS BOTH \(K\) anD \(k\). TvpicALLY, IN
ALGEBRAIC EQUATIONS, A SINGLE VARIABLE IS USED, BUT HERE, THE NOTATION SUGGESTS POSSIBLY DIFFERENT VARIABLES.

ASSUMPTION: THE PROBLEM IS INTENDED TO BE SOLVED FOR \(K\) IN TErMs oF \(k\), or perHAPS \(K\) anD \(k\) ARE THE
SAME VARIABLE.

IF \(K\) anp \(k\) ARE THE SAME VARIABLE, THEN THE EQUATION SIMPLIFIES TO:
\[ \FrRAC{K+23}{K-4} - \rrac{4K}K-4} = 1 \]

WHICH IS MORE CONSISTENT WITH STANDARD ALGEBRA PRACTICE.



CLARIFICATION AND CORRECTION:

GIVEN THE POTENTIAL CONFUSION, LET'S ASSUME THAT THE VARIABLE 1S \(K\), AND THE NOTATION WITH LOWERCASE \(k\)
WAS A TYPOGRAPHICAL INCONSISTENCY.

THEREFORE, THE CORRECTED EQUATION IS:

\[ \rrac{K+23{K-43} - \rrac{4k3}{Kk-4} = 1\]

SoLVING THE CORRECTED EQUATION

STep 1: COMBINE THE FRACTIONS

\[ \rRAC{(K+2) - 4k}K-4} = 1 \]

WHICH SIMPLIFIES TO:

\[ \rRAC{K + 2 - 4k}K-4} = 1 \]

\[ \Frrac{-3K + 2}{K-4} = 1]

STeP 2: CROSS-MULTIPLIED TO REMOVE THE DENOMINATOR
\[-3K+2=1\TiMes (K -4)\]
\[-3K+2=K-41]

Step 3: SoLve For \(K\)

BriNG ALL \(K\) TErRMS TO ONE SIDE:
\[-3K-K=-4-2\]

\[-4K =-6\]

Divioe BoTH sipes BY \(-4\):

\[K = \rrAc{-6}{-4} = \rrAc{3}{2} \]
STeP 4: CHECK FOR EXTRANEOUS SOLUTIONS

RECALL THAT THE ORIGINAL DENOMINATORS INVOLVE \(K-4\). THe soLuTion \(K = \rrac{33}{23\) poEs NOT MAKE THE
DENOMINATOR ZERO, SINCE:

\[K -4 =\rrac{33}{2} - 4 = \rrac{33}{2} - \rrac{83}{2} = -\rrac{5}{2} \Neq 0 \]

THUS, THE SOLUTION IS VALID WITHIN THE DOMAIN.

VERIFYING THE SOLUTION

PLucaInG \(K = \rrac{3}{23}\) BACK INTO THE ORIGINAL EQUATION:

\[ \rrac{\rrac{33}{2} + 23{\rrac{3}{2]} - 4} - \rrac{4 \TiMes \FrrAC{33}{ 23X \rrAac{3}{2} - 4} =1 \]

SIMPLIFY NUMERATOR AND DENOMINATOR:



\[ \rrac{\FrAc{33}{2} + \rrac{4}{233{\rrAc{33{23} - \rrac{8}{23} - \Frrac{4 \TiMes \FrAc{33}{23}{\rrac{33{23} -
4} =11\]

\L\FRAC{\FRAC{ 7 3{ 2} }{-\Frac{5}{21} - \FrRAC{6H{-\FrRAc{5}{2}} = 1 \]
CALCULATE EACH TERM:

\[\rrac{7/23{-5/2} = \rrac{7/23 \TiMes \rrac{-2/53} = \rrac{7 \TiMes -2}{2 \TiMes 5} = \rrac{-143{10} = -
\rrRac{7}{5}\]

SIMILARLY:

\[ \FrrRac{63{-\Frac{53}{2}} = 6 \TiMes \rrAC{-2}{5} = \rrac{-123{5} \]
Now, SUM THE TWO:

\[ -\rrAC{73{5} - \,rrAc{12}{5} = -\rrAc{19}{5} \]

THIS DOES NOT EQUAL 1, INDICATING A DISCREPANCY.

BECAUSE OF THIS INCONSISTENCY, IT SUGGESTS THAT EITHER:

- THE ALGEBRAIC MANIPULATIONS NEED RECONSIDERATION, OR
- THE INITIAL ASSUMPTION ABOUT THE VARIABLES BEING THE SAME WAS INCORRECT.

ReVISITING THE ORIGINAL EQUATION

GIVEN THE INITIAL CONFUSION, PERHAPS THE ORIGINAL EQUATION WAS:
\[ \FrrRac{K+23}{k-4} - \rrac{4k}{k-4} = 1\]

wiTH BoTH \(K\) anp \(k\) AS VARIABLES, AND THE GOAL IS To soLVE For \(K\) INn Terms oF \(k\).
IN THIS CASE:

\[ \Frrac{K+23}{k-4} - \rrac{4k}{k-4} = 1 \]

COMBINE THE FRACTIONS:

\[ \Frac{K + 2 - 4k} {k-4} = 1\]

MuLTIPLY BOTH SiDES BY \(k-4\):

\[K+2-4dk=k-4\]

Now, soLve For \(K\):

\[K=k-4-2+4k\]

\[K=(k+4K)-6\]

\[K=5k-6\]

THus, THE soLuTIoN For \(K\) in Terms oF \(k\) Is:

\[K=5k-6\]



DOMAIN RESTRICTIONS AND EXTRANEOUS SOLUTIONS

SINCE THE DENOMINATORS INVOLVE \(k - 4\), Wt MUST excLUDE \(k = 4\) FROM THE DOMAIN, AS DIVISION BY ZERO IS
UNDEFINED.

- Domain resTrICTION: \(k \NEQ 4))
THe soLuTion For \(K\) perenps on \(k\), AND AS LoNG AS \(k \NEQ 4)\), THE EXPRESSION IS VALID.
SUMMARY AND FINAL REMARKS

- THE ORIGINAL
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