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COLLEGE ALGEBRA RADICAL EQUATIONS COMMON MISTAKES CAN DERAIL EVEN DILIGENT STUDENTS. NAVIGATING THE WORLD OF
SQUARE ROOTS, CUBE ROOTS, AND HIGHER-ORDER ROOTS, ESPECIALLY WHEN THEY'RE EMBEDDED WITHIN ALGEBRAIC
EXPRESSIONS, PRESENTS UNIQUE CHALLENGES. MANY STUDENTS STUMBLE OVER THE FUNDAMENTAL PROPERTIES OF RADICALS,
THE PROCESS OF ISOLATING THE RADICAL TERM, AND THE CRUCIAL STEP OF CHECKING FOR EXTRANEOUS SOLUTIONS. THiS
ARTICLE AIMS TO ILLUMINATE THESE PITFALLS, PROVIDING DETAILED EXPLANATIONS AND STRATEGIES TO OVERCOME THEM.
WE’LL DELVE INTO COMMON ERRORS RELATED TO SQUARING BOTH SIDES, SIMPLIFYING RADICALS INCORRECTLY, AND
MISHANDLING NEGATIVE NUMBERS WITHIN RADICAL EXPRESSIONS. BY UNDERSTANDING THESE FREQUENT MISSTEPS, YOU CAN BUILD
A STRONGER FOUNDATION FOR SUCCESS IN COLLEGE ALGEBRA.
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CoMMON MISTAKES WHEN ISOLATING THE RADICAL
THE IMPORTANCE OF ISOLATION

BEFORE YOU CAN EFFECTIVELY ELIMINATE A RADICAL, YOU MUST FIRST ISOLATE IT. THIS MEANS GETTING THE RADICAL TERM BY
ITSELF ON ONE SIDE OF THE EQUATION, WITH ALL OTHER TERMS MOVED TO THE OPPOSITE SIDE. A VERY COMMON OVERSIGHT IS
ATTEMPTING TO SQUARE BOTH SIDES OF THE EQUATION BEFORE THE RADICAL IS ISOLATED. THIS ALMOST ALWAYS LEADS TO A
MUCH MORE COMPLICATED EQUATION WITH TERMS THAT ARE DIFFICULT OR IMPOSSIBLE TO SIMPLIFY CORRECTLY. THINK OF IT
LIKE TRYING TO UNTANGLE A KNOT BY PULLING RANDOMLY ON ALL THE STRINGS; YOU NEED TO ADDRESS ONE PART OF THE
PROBLEM AT A TIME.

RUSHING THE ISOLATION PROCESS

STUDENTS OFTEN GET EAGER TO “GET RID OF " THE RADICAL, AND IN THEIR HASTE, THEY PERFORM OPERATIONS THAT DON'T
PROPERLY ISOLATE THE RADICAL. FOR INSTANCE, IN AN EQUATION LIKE $\SQRT{x+2} + 3 = 5%, A STUDENT MIGHT
INCORRECTLY SQUARE BOTH SIDES AS IS, LEADING TO $(x+2) + 9 = 25%, WHICH IS ENTIRELY WRONG. THE CORRECT FIRST
STEP IS TO SUBTRACT 3 FROM BOTH SIDES TO GET $\SQRT{Xx+2} = 2$. ONLY THEN SHOULD YOU PROCEED WITH SQUARING.
THIS METICULOUS APPROACH IS KEY TO SETTING UP THE PROBLEM CORRECTLY.

ERRORS IN ALGEBRAIC MANIPULATION DURING |SOLATION

EVEN WHEN THE INTENTION IS TO ISOLATE, ALGEBRAIC ERRORS CAN CREEP IN. THIS MIGHT INVOLVE INCORRECTLY COMBINING LIKE
TERMS OR MISAPPLYING THE RULES OF ADDITION AND SUBTRACTION ACROSS THE EQUALS SIGN. FOR EXAMPLE, IF YOU HAVE
$2\sQRT{x} - 4 = 6%, A STUDENT MIGHT MISTAKENLY ADD 4 TO THE 2 ON THE LEFT SIDE INSTEAD OF RECOGNIZING THAT THE
$-4% IS A CONSTANT TERM THAT NEEDS TO BE MOVED. THE CORRECT MANIPULATION INVOLVES ADDING 4 TO BOTH SIDES:
$2\sQrT{x} = 10%, AND THEN DIVIDING BY 2 TO GET $\SQRT{x} = 5$. PAYING CLOSE ATTENTION TO THE ORDER OF
OPERATIONS AND PROPER ALGEBRAIC TECHNIQUE IS PARAMOUNT HERE.

ERRORS IN SQUARING BOTH SIDES OF THE EQUATION
THE PRINCIPLE OF SQUARING
SQUARING BOTH SIDES OF AN EQUATION IS A POWERFUL TECHNIQUE TO ELIMINATE SQUARE ROOTS. THE FUNDAMENTAL IDEA IS

THAT IF $A = B$, THEN $A"2 = 8" 2$. HOWEVER, THIS OPERATION IS NOT ALWAYS REVERSIBLE IN THE WAY WE MIGHT
INTUITIVELY ASSUME, AND THIS IS WHERE MANY MISTAKES OCCUR. THE PRIMARY GOAL OF SQUARING IS TO REMOVE THE



RADICAL SIGN, SIMPLIFYING THE EQUATION TO A POLYNOMIAL FORM THAT CAN BE SOLVED USING STANDARD METHODS.
THE “SQUARING THE ENTIRE SIDE” MISTAKE

THIS IS PERHAPS THE MOST FREQUENT AND IMPACTFUL ERROR WHEN DEALING WITH RADICAL EQUATIONS. STUDENTS OFTEN
FORGET THAT WHEN SQUARING AN EXPRESSION WITH MULTIPLE TERMS, YOU MUST SQUARE THE ENTIRE SIDE, NOT JUST
INDIVIDUAL TERMS. FOR INSTANCE, IN THE EQUATION $\SQRT{X+2} = 4$, SQUARING BOTH SIDES CORRECTLY YIELDS
$(\sQrT{x+2})"2 = 4"2%, WHICH SIMPLIFIES TO $x+2 = 16$. HOWEVER, A COMMON MISTAKE IS TO SQUARE EACH TERM
SEPARATELY, LEADING TO $X + 272 = 4"2% or $x + 4 = 16$, WHICH IS INCORRECT. THE CORRECT APPROACH REQUIRES
THE FOIL METHOD OR THE $(A+8)"2 = A2 + 28 + 8" 2% FORMULA IF THE ISOLATED TERM ITSELF CONTAINED A RADICAL, LIKE
$\sQrT{x} + 2 = 5%. SQUARING THIS CORRECTLY WouLD BE $(\sQrT{x} + 2)"2 = 5"2%, WHICH EXPANDS TO
$(\sQrT{x})"2 + 2(2)\s@rT{x} + 272 = 25%, or $x + 4\sQRT{x} + 4 = 25%. THIS HIGHLIGHTS THE NEED FOR
METICULOUS APPLICATION OF ALGEBRAIC EXPANSION RULES.

THE Loss oF NEGATIVE SOLUTIONS

SQUARING CAN INADVERTENTLY INTRODUCE EXTRANEOUS SOLUTIONS, BUT IT CAN ALSO OBSCURE VALID NEGATIVE SOLUTIONS
THAT MIGHT HAVE EXISTED IF THE ORIGINAL EQUATION HAD ALLOWED FOR THEM. HOWEVER, IN THE CONTEXT OF REAL-VALUED
RADICAL EQUATIONS, THE PRINCIPAL SQUARE ROOT IS ALWAYS NON-NEGATIVE. SO, IF YOU HAVE $\sQrT{x} = -3%,
SQUARING BOTH SIDES YIELDS $x = 9%. BUT IF YOU SUBSTITUTE $X=9% BACK INTO THE ORIGINAL EQUATION, YOU GET
$\sQrT{9} = 3%, NOT $-3%. THIS MEANS $X=9% IS AN EXTRANEOUS SOLUTION. THE MISTAKE HERE ISN'T IN THE SQUARING
ITSELF, BUT IN ASSUMING THAT THE RESULT OF SQUARING AUTOMATICALLY VALIDATES THE ORIGINAL EQUATION WITHOUT
CHECKING. IT’'S CRUCIAL TO REMEMBER THAT $\SQRT{A"2} = |Al|$, NOT JUST $A%, WHEN $A$ COULD BE NEGATIVE. FOR
RADICAL EQUATIONS WITH REAL NUMBER SOLUTIONS, WE ARE TYPICALLY CONCERNED WITH THE PRINCIPAL (NON-NEGATIVE)
ROOT.

INCORRECT SIMPLIFICATION OF RADICAL EXPRESSIONS
(UNDERSTANDING RADICAL PROPERTIES

THE SIMPLIFICATION OF RADICAL EXPRESSIONS IS A FOUNDATIONAL SKILL THAT UNDERPINS SOLVING RADICAL EQUATIONS.
MISTAKES HERE OFTEN STEM FROM A MISUNDERSTANDING OF HOW EXPONENTS AND ROOTS INTERACT, OR FROM INCORRECTLY
APPLYING THE RULES FOR COMBINING RADICALS. MASTERING THESE RULES IS ESSENTIAL BEFORE TACKLING COMPLEX EQUATIONS.

MISAPPLYING THE PRODUCT AND QUOTIENT RULES

THe PRODUCT RULE STATES THAT $\sQrT[N]{AB} = \sQrT[N]{A} \cDOT \sQrTI[N]{E}$, AND THE QUOTIENT RULE STATES
THAT $\sQrT[NI{\FrAC{A}{B}} = \FrrRAC{\sQrT[NJ{A}}{\sqrT[N]{B}}$ (PROVIDED $& \NEQ 0%). A COMMON ERROR IS TO
TRY AND APPLY THESE RULES WHEN THE RADICANDS ARE NOT COMPATIBLE OR WHEN OPERATIONS OTHER THAN MULTIPLICATION
OR DIVISION ARE INVOLVED WITHIN THE RADICAL. FOR EXAMPLE, TRYING TO SIMPLIFY $\SQRT{x"2+9}$ BY SPLITTING IT INTO
$\sQrT{x"2} + \sQrT{9}$ (WHICH WOULD INCORRECTLY YIELD $x+3%) IS A FUNDAMENTAL MISUNDERSTANDING. T HERE IS
NO RULE FOR THE SUM OR DIFFERENCE OF RADICALS IN THIS MANNER.

ERRORS WITH EXPONENTS INSIDE RADICALS

\W/HEN DEALING WITH RADICALS AND EXPONENTS, THE RELATIONSHIP $\SQRT[N]{A"M} = A"{M/N}$ IS KEY. MISTAKES HAPPEN
WHEN THE FRACTIONAL EXPONENT IS WRITTEN INCORRECTLY, OR WHEN THE BASE OF THE EXPONENT IS NEGATIVE AND THE ROOT
IS EVEN. FOR INSTANCE, $\sQRT[3]{x"6}$ sHouLD B SIMPLIFIED TO $x"{6/3} = X" 2$. AN ERROR MIGHT BE WRITING IT AS
$x"{3/63% or $x"{1/2}% ($\sQrT{x}$), WHICH IS COMPLETELY INCORRECT. ALSO, CONSIDER $\SQRT{(-2)"2}$. THe
SQUARE OF $-2% 1s $4%, AND $\sQrT{4} = 2$. THE MISTAKE IS THINKING $\SQRT{(-2)"2} = -2$. REMEMBER THAT THE
PRINCIPAL SQUARE ROOT IS ALWAYS NON-NEGATIVE.

INCORRECTLY FACTORING OUT PERFECT POWERS

To SIMPLIFY A RADICAL LIKE $\SQRT{481}$, YOU NEED TO FIND THE LARGEST PERFECT SQUARE FACTOR OF 4 8. IN THIS CASE,
IT's 16 ($48 = 16 \cooT 3%). So, $\sqrT{48} = \sQrT{16 \cooT 3} = \s@rT{16} \cooT \sqrT{3} =

4\sQrT{3}$. AN ERROR OCCURS IF A STUDENT PICKS A SMALLER PERFECT SQUARE FACTOR, LIKE 4 ($48 = 4 \cooT 12%),
LEADING TO $\sQrT{483} = \sqrT{4 \cooT 12} = \sqrT{4} \cooT \s@rT{12} = 2\sQrT{123}%. WHILE NOT ENTIRELY
WRONG, $\SQRT{ 12}$ CAN BE FURTHER SIMPLIFIED ($12 = 4 \cpoT 3%), so $2\sqrT{ 12} = 2 \cooT \sqrT{4} \cooT



\sqrT{3} = 2 \cpoT 2 \cooT \s@rT{3} = 4\sqQrT{3}$. NOT FINDING THE LARGEST PERFECT POWER FACTOR MEANS MORE
SIMPLIFICATION STEPS ARE NEEDED AND INCREASES THE CHANCE OF ERRORS.

FORGETTING TO CHECK FOR EXTRANEOUS SOLUTIONS

THe CRUCIAL STEP OF VERIFICATION

THIS IS ARGUABLY THE MOST CRITICAL STEP THAT STUDENTS OFTEN OVERLOOK OR TREAT AS OPTIONAL. WHEN YOU SQUARE
BOTH SIDES OF A RADICAL EQUATION, YOU ARE PERFORMING AN OPERATION THAT CAN INTRODUCE SOLUTIONS THAT DO NOT
SATISFY THE ORIGINAL EQUATION. THESE ARE CALLED EXTRANEOUS SOLUTIONS. W/ITHOUT CHECKING YOUR POTENTIAL
SOLUTIONS BY SUBSTITUTING THEM BACK INTO THE ORIGINAL EQUATION, YOU CANNOT BE SURE IF THEY ARE VALID.

WHY EXTRANEOUS SOLUTIONS ARISE

EXTRANEOUS SOLUTIONS TYPICALLY ARISE BECAUSE SQUARING A NEGATIVE NUMBER YIELDS A POSITIVE NUMBER. CONSIDER THE
EQUATION $\sQrRT{X} = -2%. IF YOU SQUARE BOTH SIDES, YOU GET $x = (-2)"2 = 4%. Now, IF YOU PLUG $x=4% BACK
INTO THE ORIGINAL EQUATION, YOU GET $\sQrT{4} = 2%, NOT $-2%. THEREFORE, $X=4$ IS AN EXTRANEOUS SOLUTION. THE
ORIGINAL EQUATION $\SQRT{X} = -2% HAS NO REAL SOLUTIONS BECAUSE THE PRINCIPAL SQUARE ROOT OF A NUMBER CANNOT
BE NEGATIVE.

THe ProcEss oF CHECKING

TO CHECK FOR EXTRANEOUS SOLUTIONS, TAKE EACH POTENTIAL SOLUTION YOU FOUND AFTER SOLVING THE EQUATION AND
SUBSTITUTE IT BACK INTO THE ORIGINAL RADICAL EQUATION.

® |F THE SUBSTITUTION RESULTS IN A TRUE STATEMENT, THE SOLUTION IS VALID.

® |F THE SUBSTITUTION RESULTS IN A FALSE STATEMENT, THE SOLUTION IS EXTRANEOUS AND MUST BE DISCARDED.

FOR EXAMPLE, IN THE EQUATION $\SQRT{X-1} = Xx-7$, SQUARING BOTH SIDES GIVES $x-1 = (x-7)"2%, WHICH EXPANDS TO
$x-1=x"2 - 14x + 49%. REARRANGING THIS INTO A QUADRATIC EQUATION GIVES $x"2 - 15x + 50 = 0%. FACTORING
THIS YIELDS $(x-5)(x-10) = 0%, GIVING POTENTIAL SOLUTIONS $x=5% AnD $x=10%.

Now, CHECK:

o For $x=5%: $\sQrT{5-1} = \srT{4} = 2%. AND $x-7 = 5-7 = -2%. SINCE $2 \NEQ -2%, $x=5% IS
EXTRANEOUS.

o For $x=10%: $\sQrT{10-1} = \sQrT{9} = 3%. AnD $x-7 = 10-7 = 3%. Since $3 = 3%, $x=10% 1S A VALID
SOLUTION.

THIS EXAMPLE CLEARLY DEMONSTRATES WHY CHECKING IS NOT OPTIONAL!

MISTAKES WITH FRACTIONAL EXPONENTS AND RADICALS

THE EQUIVALENCE OF RADICALS AND FRACTIONAL EXPONENTS

FRACTIONAL EXPONENTS PROVIDE A POWERFUL ALTERNATIVE WAY TO EXPRESS AND MANIPULATE RADICAL EXPRESSIONS. THE
FUNDAMENTAL RELATIONSHIP IS THAT $\sQrT[N]{a"M} = A"{M/N}$. UNDERSTANDING THIS EQUIVALENCE ALLOWS FOR
FLEXIBILITY IN PROBLEM-SOLVING, BUT IT ALSO INTRODUCES POTENTIAL FOR ERRORS IF NOT APPLIED CORRECTLY.
INCORRECTLY CONVERTING BETWEEN FORMS

STUDENTS OFTEN STRUGGLE WITH THE CORRECT CONVERSION. FOR INSTANCE, $\SQRT{X"3}$ Is EQUAL To $x"{3/2}$, NOT
$x"{2/3}% or $x"{3\TIMES 2}%$. SIMILARLY, $57{1/2}% Is THE SAME AS $\SQRT{5}$. A COMMON MISTAKE IS
MISINTERPRETING THE NUMERATOR AND DENOMINATOR OF THE FRACTIONAL EXPONENT. THE DENOMINATOR OF THE EXPONENT

INDICATES THE ROOT (THE INDEX OF THE RADICAL), AND THE NUMERATOR INDICATES THE POWER TO WHICH THE BASE IS RAISED.

APPLYING EXPONENT RULES TO FRACTIONAL EXPONENTS



\W/HEN OPERATIONS INVOLVE FRACTIONAL EXPONENTS, THE STANDARD RULES OF EXPONENTS APPLY. FOR EXAMPLE, $A"{M/N}
\coot A™{P/Q} = A{(M/N + P/Q)}$. ERRORS CAN ARISE FROM INCORRECT ADDITION OF FRACTIONS IN THE EXPONENT. ALSO,
WHEN DEALING WITH NEGATIVE BASES AND FRACTIONAL EXPONENTS, CARE MUST BE TAKEN. FOR ExAMPLE, $(-8)"{1/3} =
\sQrT[3]{-8} = -2%. However, $(-4)*{1/2} = \sQrT{-4}$ IS NOT A REAL NUMBER. UNDERSTANDING THE DOMAIN OF THESE
OPERATIONS IS CRUCIAL.

SIMPLIFYING EXPRESSIONS WITH MIXED NOTATION

SOMETIMES PROBLEMS WILL MIX RADICAL NOTATION AND FRACTIONAL EXPONENTS. FOR INSTANCE, YOU MIGHT HAVE AN
EQUATION LIKE $x{1/2} + x*{1/3} = 2%. To soLVE THIS, YOU MIGHT NEED TO CONVERT EVERYTHING TO ONE FORM OR THE
OTHER, OR USE A SUBSTITUTION. A COMMON MISTAKE IS TO TRY AND COMBINE TERMS THAT HAVE DIFFERENT FRACTIONAL
EXPONENTS AS IF THEY WERE LIKE TERMS, MUCH LIKE ADDING $x" 2% AND $X” 3% DIRECTLY. IT'S IMPORTANT TO RECOGNIZE
THESE ARE DISTINCT AND OFTEN REQUIRE MORE ADVANCED TECHNIQUES OR SUBSTITUTIONS TO SOLVE.

HANDLING NEGATIVE NUMBERS IN RADICAL EQUATIONS
THe NUANCES oF NEGATIVE NUMBERS AND ROOTS

DEALING WITH NEGATIVE NUMBERS WITHIN RADICAL EQUATIONS REQUIRES A PRECISE UNDERSTANDING OF WHETHER YOU ARE
WORKING WITHIN THE REAL NUMBER SYSTEM OR THE COMPLEX NUMBER SYSTEM. IN COLLEGE ALGEBRA, WE PRIMARILY FOCUS ON
REAL NUMBER SOLUTIONS, WHICH IMPOSES CERTAIN RESTRICTIONS.

THe PrRINCIPAL SQUARE RooT oF NEGATIVES

THE MOST FUNDAMENTAL RULE FOR REAL NUMBERS IS THAT THE PRINCIPAL SQUARE ROOT OF A NEGATIVE NUMBER IS UNDEFINED.
THEREFORE, EXPRESSIONS LIKE $\SQRT{‘9}$ DO NOT HAVE A REAL SOLUTION. |F/ DURING THE PROCESS OF SOLVING A RADICAL
EQUATION, YOU ARRIVE AT A STEP WHERE YOU MUST TAKE THE SQUARE ROOT OF A NEGATIVE NUMBER TO ISOLATE A
VARIABLE, IT USUALLY INDICATES THAT THE EQUATION HAS NO REAL SOLUTIONS OR THAT A MISTAKE HAS BEEN MADE EARLIER.
For INSTANCE, IF YOU ISOLATE A RADICAL AND GET $\SQRT{X} = ‘5$/ AS DISCUSSED, THIS HAS NO REAL SOLUTION BECAUSE
THE PRINCIPAL SQUARE ROOT CANNOT BE NEGATIVE.

CuBt RooTs oF NEGATIVES

UNLIKE SQUARE ROOTS, CUBE ROOTS OF NEGATIVE NUMBERS ARE PERFECTLY VALID IN THE REAL NUMBER SYSTEM. FOR EXAMPLE,
$\sQrT[3]{-8} = -2% BecAuUsE $(-2)"3 = -8%. A MISTAKE MIGHT OCCUR IF STUDENTS TREAT CUBE ROOTS OF NEGATIVES
THE SAME WAY THEY TREAT SQUARE ROOTS OF NEGATIVES, OR IF THEY MISAPPLY THE RULES FOR SIGNS. WHEN SOLVING
EQUATIONS INVOLVING CUBE ROOTS, SUCH AS $\sQRT[3]{x+1} = -2%, YoU WOULD CUBE BOTH SIDES:
$(\sQrT[3){x+1})"3 = (-2)"3%, LEADING TO $x+1 = -8%, AND $x = -9$. CHECKING THIS: $\sQrT[3]{-9+1} =
\sQrT[3]{-8} = -2%, WHICH IS CORRECT.

ErrORS WITH EVEN vs. Obb RooTs

THE DISTINCTION BETWEEN EVEN-INDEXED ROOTS (LIKE SQUARE ROOTS, FOURTH ROOTS) AND ODD-INDEXED ROOTS (LIKE CUBE
ROOTS, FIFTH ROOTS) IS CRUCIAL WHEN DEALING WITH NEGATIVE NUMBERS.

o Even rRoOTS: $\SQRT[NJ{A}$ WHERE $N$ IS EVEN, REQUIRES $A \GE 0% FOR REAL SOLUTIONS.

¢ OpD ROOTS: $\sQRT[N]J{A}$ WHERE $N$ IS ODD, IS DEFINED FOR ALL REAL NUMBERS $A$.

A MISTAKE WOULD BE TO ASSUME THAT IF YOU HAVE $\SQRT[4]{-16}$, THERE IS A REAL SOLUTION, OR TO INCORRECTLY
SIMPLIFY $\sQRT{(-x)"2}$ As $-x$. RemMemer, $\SQRT{(-x)"2} = |-x| = |x|$, WHICH IS ALWAYS NON-NEGATIVE.

\WHEN RaDICALS ARE NOT SQUARE RooTs
Beyond SQUARE RooTs: HiGHER-ORDER RADICALS
\W/HILE SQUARE ROOTS ARE THE MOST COMMON TYPE ENCOUNTERED, COLLEGE ALGEBRA ALSO INVOLVES RADICAL EQUATIONS

WITH CUBE ROOTS, FOURTH ROOTS, AND HIGHER. THE PRINCIPLES OF SOLVING THESE EQUATIONS ARE SIMILAR TO THOSE FOR
SQUARE ROOTS, BUT THE SPECIFIC PROPERTIES AND POTENTIAL PITFALLS CAN DIFFER.



THE INDEX MATTERS

THE INDEX OF THE RADICAL (THE SMALL NUMBER WRITTEN ABOVE THE RADICAL SYMBOL) DICTATES THE TYPE OF ROOT. FOR
INSTANCE, $\sQRT[3]{x}$ Is A cuse ROOT, AND $\sQRT[4]{x}$ IS A FOURTH ROOT. \WHEN ELIMINATING THESE RADICALS,
YOU MUST RAISE BOTH SIDES OF THE EQUATION TO A POWER EQUAL TO THE INDEX. TO ELIMINATE A CUBE ROOT, YOU CUBE
BOTH SIDES. TO ELIMINATE A FOURTH ROOT, YOU RAISE BOTH SIDES TO THE FOURTH POWER.

CUBING VS. SQUARING

\W/HEN CUBING BOTH SIDES OF AN EQUATION, THE ISSUE OF INTRODUCING EXTRANEOUS SOLUTIONS DUE TO SQUARING NEGATIVE
NUMBERS DOES NOT ARISE. CUBING A NEGATIVE NUMBER RESULTS IN A NEGATIVE NUMBER, AND CUBING A POSITIVE NUMBER
RESULTS IN A POSITIVE NUMBER. FOR EXAMPLE, IF YOU HAVE $\SQRT[3]{x} = -3%, CUBING BOTH SIDES GIVES $x = (-3)"3 =
-27%. CHeCkING THIS: $\SQRT[3]{-27} = -3%, WHICH IS CORRECT. THIS MEANS THAT FOR EQUATIONS INVOLVING ONLY ODD-
INDEXED RADICALS, CHECKING FOR EXTRANEOUS SOLUTIONS IS GENERALLY NOT NECESSARY FROM THE PERSPECTIVE OF THE
ROOT-ELIMINATION STEP ITSELF, THOUGH OTHER ALGEBRAIC ERRORS COULD STILL LEAD TO INCORRECT ANSWERS.

HiGHER-ORDER RoOTS AND THE POWER RULE

FOR HIGHER-ORDER ROOTS, SUCH AS FOURTH ROOTS, THE SAME RESTRICTION APPLIES AS WITH SQUARE ROOTS: THE RADICAND
MUST BE NON-NEGATIVE IF YOU ARE SEEKING REAL SOLUTIONS. FOR EXAMPLE, $\sQrT[4]{x} = 2% LeADS TO $x = 2"4 =
16%$. CHeckiNg: $\sQRT[4]{16} = 2%, WHICH IS CORRECT. HOWEVER, $\SQRT[4]{X} = -2% HAS NO REAL SOLUTIONS,
BECAUSE THE PRINCIPAL FOURTH ROOT (LIKE ANY EVEN-INDEXED ROOT) CANNOT BE NEGATIVE. |F YOU WERE TO INCORRECTLY
CUBE BOTH SIDES, YOU WOULD GET $x = (-2)"4 = 16%, sUT $\sQrT[4]{16} = 2%, NOoT $-2%, so 16 wouLD BE
EXTRANEOUS. UNDERSTANDING THE PROPERTIES OF THE SPECIFIC INDEX OF THE RADICAL IS KEY TO AVOIDING THESE ERRORS.

QZ W/HAT IS THE MOST COMMON MISTAKE WHEN SOLVING RADICAL EQUATIONS IN COLLEGE ALGEBRA?
A: THE MOST FREQUENT AND CONSEQUENTIAL MISTAKE IS FORGETTING TO CHECK FOR EXTRANEOUS SOLUTIONS AFTER SOLVING.
SQUARING BOTH SIDES OF AN EQUATION CAN INTRODUCE SOLUTIONS THAT DO NOT SATISFY THE ORIGINAL EQUATION.

QZ How CAN | AVOID MAKING MISTAKES WHEN ISOLATING THE RADICAL TERM?

A: ENSURE YOU MOVE ALL NON-RADICAL TERMS TO ONE SIDE OF THE EQUATION BEFORE ATTEMPTING TO ELIMINATE THE
RADICAL. PAY CLOSE ATTENTION TO THE ORDER OF OPERATIONS AND CORRECTLY APPLY ALGEBRAIC PRINCIPLES TO ISOLATE
THE RADICAL EXPRESSION COMPLETELY.

Q: WHAT DOES IT MEAN FOR A SOLUTION TO BE “EXTRANEOUS” IN RADICAL EQUATIONS?

A: AN EXTRANEOUS SOLUTION IS A VALUE OBTAINED DURING THE SOLVING PROCESS THAT, WHEN SUBSTITUTED BACK INTO THE
ORIGINAL RADICAL EQUATION, DOES NOT MAKE THE EQUATION TRUE. THESE OFTEN ARISE FROM SQUARING BOTH SIDES, AS THIS
OPERATION IS NOT ALWAYS REVERSIBLE IN A WAY THAT PRESERVES THE ORIGINAL EQUATION'S TRUTH.

QI W/HY IS IT IMPORTANT TO CHECK MY ANSWERS WHEN SOLVING RADICAL EQUATIONS?

A: CHECKING YOUR ANSWERS IS CRUCIAL BECAUSE THE PROCESS OF ELIMINATING RADICALS, ESPECIALLY BY SQUARING, CAN
INTRODUCE SOLUTIONS THAT ARE NOT VALID FOR THE ORIGINAL EQUATION. W/ITHOUT CHECKING, YOU MIGHT PRESENT
INCORRECT SOLUTIONS AS CORRECT.

Q: CAN YOU GIVE AN EXAMPLE OF A COMMON ERROR WHEN SQUARING BOTH SIDES OF A RADICAL EQUATION?

A: A VERY COMMON ERROR IS SQUARING INDIVIDUAL TERMS INSTEAD OF THE ENTIRE SIDE. FOR EXAMPLE, IN $\sQRT{x+2} = 4%,
INCORRECTLY SQUARING TERM-BY-TERM MIGHT LEAD TO $X + 2”2 = 4"2$, WHICH IS WRONG. THE CORRECT APPROACH IS TO
SQUARE THE ENTIRE EXPRESSION ON EACH SIDE: $(\SQRT{x+2})"2 = 4"2%, RESULTING IN $x+2 = 16$.

Q: ARE THERE SPECIAL CONSIDERATIONS WHEN DEALING WITH CUBE ROOTS COMPARED TO SQUARE ROOTS IN RADICAL
EQUATIONS?

A: YES, THE MAIN DIFFERENCE IS THAT CUBE ROOTS (AND OTHER ODD-INDEXED ROOTS) OF NEGATIVE NUMBERS ARE DEFINED IN
THE REAL NUMBER SYSTEM, WHEREAS SQUARE ROOTS (AND OTHER EVEN-INDEXED ROOTS) OF NEGATIVE NUMBERS ARE NOT. THIS
MEANS THAT SQUARING BOTH SIDES CAN INTRODUCE EXTRANEOUS SOLUTIONS, BUT CUBING BOTH SIDES GENERALLY DOES NOT,
MAKING THE CHECK FOR EXTRANEOUS SOLUTIONS LESS CRITICAL FROM THE PERSPECTIVE OF THE CUBING OPERATION ITSELF.

QZ W/HAT HAPPENS IF | GET A NEGATIVE NUMBER UNDER A SQUARE ROOT DURING THE SOLVING PROCESS?



A: IF YOU ISOLATE A SQUARE ROOT AND FIND IT EQUALS A NEGATIVE NUMBER (E.G., $\SQRT{x} = -3$), THIS INDICATES THERE
ARE NO REAL SOLUTIONS FOR THAT PARTICULAR SETUP. SIMILARLY, IF ANY STEP REQUIRES YOU TO EVALUATE A SQUARE
ROOT OF A NEGATIVE NUMBER, IT SUGGESTS NO REAL SOLUTIONS EXIST OR A PRIOR ERROR WAS MADE.
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