COLLEGE ALGEBRA RADICAL EQUATIONS ASSIGNMENTS

MASTERING COLLEGE ALGEBRA RADICAL EQUATIONS
ASSIGNMENTS

COLLEGE ALGEBRA RADICAL EQUATIONS ASSIGNMENTS OFTEN PRESENT A UNIQUE SET OF CHALLENGES FOR STUDENTS, REQUIRING
A SOLID UNDERSTANDING OF ALGEBRAIC MANIPULATION AND THE SPECIFIC PROPERTIES OF ROOTS. THESE ASSIGNMENTS DELVE
INTO EQUATIONS THAT CONTAIN VARIABLES UNDER RADICAL SIGNS, SUCH AS SQUARE ROOTS, CUBE ROOTS, AND HIGHER.
SUCCESSFULLY NAVIGATING THESE PROBLEMS INVOLVES ISOLATING THE RADICAL, SQUARING BOTH SIDES (OR RAISING TO THE
APPROPRIATE PO\X/ER), AND CAREFULLY CHECKING FOR EXTRANEOUS SOLUTIONS, A COMMON PITFALL. THIS ARTICLE AIMS TO
DEMYSTIFY RADICAL EQUATIONS, PROVIDING A COMPREHENSIVE GUIDE TO TACKLING YOUR ASSIGNMENTS WITH CONFIDENCE,
COVERING FUNDAMENTAL CONCEPTS, COMMON PROBLEM TYPES, AND EFFECTIVE STRATEGIES FOR SOLVING THEM. WE'LL EXPLORE
EVERYTHING FROM BASIC SQUARE ROOT EQUATIONS TO MORE COMPLEX SCENARIOS, ENSURING YOU'RE WELL-EQUIPPED TO
HANDLE ANY CHALLENGE YOUR COLLEGE ALGEBRA CURRICULUM THROWS YOUR WAY.
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UNDERSTANDING THE BASICS OF RADICAL EQUATIONS

AT ITS CORE, A RADICAL EQUATION IS AN ALGEBRAIC EQUATION WHERE THE VARIABLE IS PART OF THE RADICAND. THE
RADICAND IS THE EXPRESSION UNDER THE RADICAL SYMBOL. FOR INSTANCE, IN THE EQUATION $\sQrT{x + 2} = 5%, 'x + 2" Is
THE RADICAND. UNDERSTANDING THE PROPERTIES OF RADICALS IS PARAMOUNT. FOR A SQUARE ROOT, THE RADICAND MUST BE
NON-NEGATIVE FOR THE RESULT TO BE A REAL NUMBER. THIS IS A FUNDAMENTAL CONCEPT THAT OFTEN DICTATES THE DOMAIN
OF POSSIBLE SOLUTIONS.

\W/HEN WE ENCOUNTER RADICAL EQUATIONS, OUR PRIMARY GOAL IS TO ELIMINATE THE RADICAL SIGN. THIS IS TYPICALLY
ACHIEVED BY RAISING BOTH SIDES OF THE EQUATION TO A POWER THAT MATCHES THE INDEX OF THE RADICAL. FOR A SQUARE
ROOT (INDEX 2), WE SQUARE BOTH SIDES. FOR A CUBE ROOT (INDEX 3), WE CUBE BOTH SIDES, AND SO ON. THIS PROCESS
EFFECTIVELY “UNDOES” THE RADICAL OPERATION, LEAVING US WITH A SIMPLER ALGEBRAIC EQUATION THAT WE CAN SOLVE
USING STANDARD TECHNIQUES.

IT'S ALSO IMPORTANT TO RECOGNIZE THE DISTINCTION BETWEEN DIFFERENT TYPES OF RADICALS AND THEIR PROPERTIES. W/HILE
SQUARE ROOTS ARE THE MOST COMMON IN INTRODUCTORY COLLEGE ALGEBRA, YOU MIGHT ALSO ENCOUNTER CUBE ROOTS,



FOURTH ROOTS, AND BEYOND. EACH INDEX REQUIRES A CORRESPONDING POWER TO ISOLATE THE VARIABLE. FOR EXAMPLE, IF
YOU HAVE A FIFTH ROOT, YOU'LL NEED TO RAISE BOTH SIDES TO THE FIFTH POWER TO ELIMINATE IT.

THE ROLE OF THE INDEX AND RADICAND

THE INDEX OF A RADICAL SPECIFIES THE NUMBER OF TIMES A FACTOR MUST BE MULTIPLIED BY ITSELF TO OBTAIN THE RADICAND.
In $\sQrT[N]{A}$, ‘N IS THE INDEX AND ‘A" IS THE RADICAND. FOR SQUARE ROOTS, THE INDEX IS IMPLICITLY 2. THE POWER
RULE FOR RADICALS STATES THAT $(\sQrRTIN[{A})"'N = A$. THIS IS THE MATHEMATICAL JUSTIFICATION FOR WHY RAISING
BOTH SIDES OF AN EQUATION TO THE NTH POWER HELPS US ISOLATE THE VARIABLE WHEN IT'S WITHIN A RADICAL EXPRESSION.

THE RADICAND, AS MENTIONED, IS THE EXPRESSION UNDER THE RADICAL. ITS VALUE IS CRITICAL. FOR EVEN-INDEXED ROOTS (LIKE
SQUARE ROOTS OR FOURTH ROOTS), THE RADICAND MUST BE GREATER THAN OR EQUAL TO ZERO IF WE ARE WORKING WITHIN
THE REALM OF REAL NUMBERS. IF THE RADICAND WERE NEGATIVE AND THE INDEX EVEN, THE RESULT WOULD BE AN IMAGINARY
NUMBER, WHICH MIGHT BE OUTSIDE THE SCOPE OF YOUR CURRENT COLLEGE ALGEBRA ASSIGNMENTS UNLESS COMPLEX NUMBERS
ARE SPECIFICALLY BEING STUDIED.

PROPERTIES OF RADICALS RELEVANT TO EQUATIONS

BEYOND THE BASIC POWER RULE, SEVERAL OTHER PROPERTIES OF RADICALS ARE USEFUL, THOUGH THEIR DIRECT APPLICATION IN
SOLVING EQUATIONS OFTEN COMES AFTER ISOLATING THE RADICAL. THESE INCLUDE THE PRODUCT RULE ($\sQrT[N]{AB} =
\sqrT[N{a} \cooT \sqrT[N{B}$) AND THE QUOTIENT RULE ($\sQrT[NJ{\Frac{a}{B}} =
\rrRAC{\sQRrT[NJ{A}}{\sQrT[N]{B}}$). WHILE NOT ALWAYS USED DIRECTLY IN THE SOLVING PROCESS, FAMILIARITY WITH
THESE PROPERTIES HELPS IN SIMPLIFYING RADICAL EXPRESSIONS THAT MIGHT APPEAR WITHIN THE RADICAND ITSELF.

STeP-BY-STEP GUIDE TO SOLVING RADICAL EQUATIONS

SOLVING RADICAL EQUATIONS FOLLOWS A SYSTEMATIC APPROACH THAT, WHEN APPLIED DILIGENTLY, LEADS TO THE CORRECT
SOLUTION. THE PRIMARY OBJECTIVE IS TO ISOLATE THE RADICAL TERM ON ONE SIDE OF THE EQUATION. ONCE THIS IS ACHIEVED
WE APPLY THE POWER RULE TO ELIMINATE THE RADICAL.

’

ISOLATING THE RADICAL

THIS IS THE CRUCIAL FIRST STEP. IF YOUR EQUATION LOOKS SOMETHING LIKE $\SQRT{x - 5} + 3 = 7$, YOU MUST FIRST
MOVE THE '+ 3’ TO THE OTHER SIDE. SUBTRACTING 3 FROM BOTH SIDES GIVES YoU $\SQRT{x - 5} = 4%. IF THE RADICAL IS
ALREADY ISOLATED, YOU CAN PROCEED TO THE NEXT STEP. SOMETIMES, THERE MIGHT BE COEFFICIENTS OR OTHER TERMS
ATTACHED TO THE RADICAL, AND THESE ALL NEED TO BE MOVED OR DIVIDED OUT TO GET THE RADICAL TERM COMPLETELY BY
ITSELF.

RAISING BOTH SIDES TO THE APPROPRIATE POWER

ONCE THE RADICAL IS ISOLATED, WE RAISE BOTH SIDES OF THE EQUATION TO THE POWER CORRESPONDING TO THE INDEX OF THE
RADICAL. FOR A SQUARE ROOT EQUATION LIKE $\SQRT{x - 5} = 4%, wE SQUARE BOTH SiDES: $(\sQrT{x - 5})"2 = 4"2%.
THIS SIMPLIFIES TO $x - 5 = 16%. IF IT WERE A CUBE ROOT EQUATION, WE WOULD CUBE BOTH SIDES.

SOLVING THE RESULTING EQUATION

AFTER ELIMINATING THE RADICAL, YOU'LL TYPICALLY BE LEFT WITH A LINEAR, QUADRATIC, OR SOMETIMES EVEN A HIGHER-
DEGREE POLYNOMIAL EQUATION. SOLVE THIS EQUATION USING THE APPROPRIATE ALGEBRAIC TECHNIQUES. FOR $x - 5 = 169,



WE SIMPLY ADD 5 TO BOTH SIDES TO GET $x = 2 1$. |F YOU ENDED UP WITH A QUADRATIC EQUATION, YOU WOULD FACTOR,
USE THE QUADRATIC FORMULA, OR COMPLETE THE SQUARE.

CHECKING FOR EXTRANEOUS SOLUTIONS

THIS IS A NON-NEGOTIABLE STEP. BECAUSE WE RAISE BOTH SIDES OF AN EQUATION TO A POWER, WE MIGHT INTRODUCE
SOLUTIONS THAT DON'T ACTUALLY SATISFY THE ORIGINAL EQUATION. THIS IS PARTICULARLY TRUE FOR EVEN-INDEXED
RADICALS. AFTER FINDING YOUR POTENTIAL SOLUTIONS, SUBSTITUTE EACH ONE BACK INTO THE ORIGINAL RADICAL EQUATION. IF
THE EQUATION HOLDS TRUE, IT'S A VALID SOLUTION. |F IT LEADS TO A CONTRADICTION (E.G./ THE SQUARE ROOT OF A
NEGATIVE NUMBER, OR AN UNEQUAL STATEMENT), IT'S AN EXTRANEOUS SOLUTION AND MUST BE DISCARDED.

DEALING WITH EXTRANEOUS SOLUTIONS

EXTRANEOUS SOLUTIONS ARE PERHAPS THE MOST COMMON STUMBLING BLOCK WHEN WORKING WITH COLLEGE ALGEBRA RADICAL
EQUATIONS ASSIGNMENTS. THEY ARISE BECAUSE THE OPERATION OF RAISING BOTH SIDES OF AN EQUATION TO AN EVEN POWER
IS NOT ALWAYS REVERSIBLE IN THE CONTEXT OF REAL NUMBERS. FOR EXAMPLE, IF $A = -2%, THEN $A"2 = 4$. HOWEVER, IF
$A"2 = 4%, THEN $A$ COULD BE 2 OR -2. W/HEN WE SQUARE BOTH SIDES OF AN EQUATION, WE MIGHT BE ESSENTIALLY
SAYING THAT A POSITIVE VALUE EQUALS A NEGATIVE VALUE IF WE'RE NOT CAREFUL.

CONSIDER THE EQUATION $\SQRT{x} = -3%. IF WE SQUARE BOTH SIDES, WE GET $x = (-3)"2%, WHICH IS $x = 9%.
HOWEVER, IF WE PLUG $X = 9% BACK INTO THE ORIGINAL EQUATION, WE GET $\SQRT{9} = -3%, WHIicH Is $3 = -3%. THIS IS
FALSE. THE ISSUE IS THAT THE PRINCIPAL SQUARE ROOT OF A NUMBER IS ALWAYS NON-NEGATIVE. THEREFORE, NO REAL NUMBER,
WHEN ITS SQUARE ROOT IS TAKEN, CAN EQUAL -3. THIS MEANS $X = 9% IS AN EXTRANEOUS SOLUTION, AND THE ORIGINAL
EQUATION HAS NO REAL SOLUTION.

THE PROCESS OF CHECKING FOR EXTRANEOUS SOLUTIONS IS WHAT PREVENTS YOU FROM SUBMITTING INCORRECT ANSWERS.
AL\X/AYS/ ALWAYS, ALWAYS SUBSTITUTE YOUR FINAL CANDIDATES BACK INTO THE ORIGINAL EQUATION. THIS VERIFICATION
STEP ENSURES THAT YOU ARE PROVIDING ONLY THE VALUES OF THE VARIABLE THAT TRULY SATISFY THE INITIAL CONDITION.

TyPes oF CoLLEGE ALGEBRA RADICAL EQUATIONS ASSIGNMENTS

COLLEGE ALGEBRA ASSIGNMENTS INVOLVING RADICAL EQUATIONS CAN VARY IN COMPLEXITY, PRESENTING DIFFERENT SCENARIOS
THAT TEST YOUR UNDERSTANDING. BEING PREPARED FOR THESE VARIATIONS IS KEY TO MASTERING THE SUBJECT.

EQUATIONS WITH A SINGLE RADICAL

THESE ARE THE MOST STRAIGHTFORWARD TYPES. THEY TYPICALLY INVOLVE ONE RADICAL EXPRESSION ON ONE SIDE OF THE
EQUATION, MAKING ISOLATION A SIMPLER TASK. AN EXAMPLE MIGHT BE $\sQrT{2x + 1} - 5 = 0%. You wouLD ADD 5 To
BOTH SIDES, THEN SQUARE BOTH SIDES AND SOLVE.

EQUATIONS WITH Two RADICALS

\WHEN YOU HAVE TWO RADICAL EXPRESSIONS, THE PROCESS BECOMES A BIT MORE INVOLVED. OFTEN, YOU'LL NEED TO ISOLATE
ONE RADICAL, SQUARE BOTH SIDES, AND THEN YOU MIGHT STILL HAVE A RADICAL REMAINING. YOU'LL THEN NEED TO ISOLATE
THAT SECOND RADICAL AND SQUARE AGAIN. FOR EXAMPLE, $\SQRT{Xx + 7} = \sQrT{x} + 1$. AFTER ISOLATING, SQUARING,
AND SIMPLIFYING, YOU MIGHT STILL HAVE A RADICAL TO DEAL WITH.

A COMMON TYPE HERE IS EQUATIONS OF THE FORM $\sQrT{A} + \sqQrT{8} = c$ or $\s@rT{A} = \sqrT{B} + c$. THE



STRATEGY REMAINS TO ISOLATE ONE RADICAL, SQUARE, SIMPLIFY, AND THEN ISOLATE THE REMAINING RADICAL AND SQUARE
AGAIN. BE PREPARED FOR MORE ALGEBRAIC MANIPULATION AND A HIGHER CHANCE OF ERRORS IF NOT DONE CAREFULLY.

EQUATIONS WITH RADICALS IN THE DENOMINATOR

\W/HILE LESS COMMON IN INTRODUCTORY RADICAL EQUATIONS SECTIONS, YOU MIGHT ENCOUNTER EQUATIONS WHERE A RADICAL
APPEARS IN THE DENOMINATOR OF A FRACTION. THESE OFTEN REQUIRE MULTIPLYING BY THE RADICAL TO RATIONALIZE THE
DENOMINATOR BEFORE PROCEEDING WITH SOLVING. FOR EXAMPLE, $\FRAC{ 1H{\sQrT{x}} = 2$. MULTIPLYING BOTH SIDES BY
$\sQrT{x}$ YiELDS $1 = 2\sQrT{x}$. THEN YOU CAN PROCEED TO ISOLATE AND SOLVE.

EQUATIONS INvoLVING Cuse RooTs AND HIGHER-ORDER RADICALS

THE PRINCIPLES REMAIN THE SAME AS WITH SQUARE ROOTS, BUT THE POWER YOU RAISE BOTH SIDES TO WILL CHANGE. For A
CUBE ROOT, YOU CUBE BOTH SIDES. For A FOURTH ROOT, YOU RAISE TO THE FOURTH POWER. A KEY DIFFERENCE WITH ODD-
INDEXED ROOTS (LIKE CUBE ROOTS) IS THAT THE RADICAND CAN BE NEGATIVE, AND YOU DON'T TYPICALLY HAVE TO WORRY

ABOUT INTRODUCING EXTRANEOUS SOLUTIONS DUE TO THE SIGN OF THE RADICAND ITSELF, ALTHOUGH SQUARING OR CUBING

BOTH SIDES CAN STILL LEAD TO EXTRANEOUS SOLUTIONS IF NOT CAREFULLY CHECKED.

TIPS FOR SUCCESS ON RADICAL EQUATIONS ASSIGNMENTS

T ACKLING COLLEGE ALGEBRA RADICAL EQUATIONS ASSIGNMENTS CAN BE SIGNIFICANTLY LESS DAUNTING WITH THE RIGHT
APPROACH. A COMBINATION OF CAREFUL CALCULATION, UNDERSTANDING THE UNDERLYING PRINCIPLES, AND SMART STUDY
HABITS CAN MAKE ALL THE DIFFERENCE.

¢ \WRITE DOwWN EVERY STEP: DON'T TRY TO DO TOO MUCH IN YOUR HEAD. EACH MANIPULATION, FROM ADDING A TERM
TO BOTH SIDES TO SQUARING, SHOULD BE CLEARLY WRITTEN OUT. THIS HELPS PREVENT SIMPLE ARITHMETIC ERRORS AND
MAKES IT EASIER TO BACKTRACK IF YOU GET STUCK.

e MASTER THE ORDER OF OPERATIONS: ENSURE YOU ARE CORRECTLY APPLYING THE ORDER OF OPERATIONS
(PEMDAS/BODMAS) WHEN SIMPLIFYING EXPRESSIONS, ESPECIALLY AFTER SQUARING OR CUBING BOTH SIDES.

o DousLE-CHECK YOUR ARITHMETIC: SIMPLE CALCULATION ERRORS ARE A COMMON SOURCE OF PROBLEMS. T AKE YOUR
TIME WITH ADDITION, SUBTRACTION, MULTIPLICATION, AND DIVISION.

¢ PRIORITIZE CHECKING FOR EXTRANEOUS SOLUTIONS: MAKE THIS STEP AS IMPORTANT AS SOLVING THE EQUATION ITSELF.
IT'S THE SAFEGUARD AGAINST INCORRECT ANSWERS.

L4 PRACTICE, PRACTICE, PRACTICE: THE MORE RADICAL EQUATIONS YOU SOLVE, THE MORE COMFORTABLE YOU WILL
BECOME WITH THE PATTERNS AND POTENTIAL PITFALLS. W/ ORK THROUGH NUMEROUS EXAMPLES FROM YOUR TEXTBOOK
AND SUPPLEMENTARY MATERIALS.

e UNDERSTAND THE ‘"W/HY": DONITJUST MEMORIZE THE STEPS. UNDERSTAND WHY YOU ISOLATE THE RADICAL AND WHY
YOU MUST CHECK FOR EXTRANEOUS SOLUTIONS. THIS DEEPER UNDERSTANDING WILL HELP YOU ADAPT TO MORE
COMPLEX PROBLEMS.

® ForM STUDY GROUPS: DISCUSSING PROBLEMS WITH PEERS CAN OFFER NEW PERSPECTIVES AND HELP CLARIFY CONFUSING
CONCEPTS. EXPLAINING A PROBLEM TO SOMEONE ELSE IS ALSO A GREAT WAY TO SOLIDIFY YOUR OWN UNDERSTANDING.



CoMMoN MiIsTAKES To Avolb

EVEN WITH A CLEAR UNDERSTANDING OF THE STEPS, IT'S EASY TO FALL INTO COMMON TRAPS WHEN WORKING ON COLLEGE
ALGEBRA RADICAL EQUATIONS ASSIGNMENTS. BEING AWARE OF THESE PITFALLS CAN SAVE YOU A LOT OF FRUSTRATION AND
INCORRECT ANSWERS.

FORGETTING TO CHECK FOR EXTRANEOUS SOLUTIONS

AS EMPHASIZED REPEATEDLY, THIS IS THE MOST CRITICAL MISTAKE TO AVOID. FAILING TO CHECK MEANS YOU MIGHT SUBMIT
ANSWERS THAT DO NOT SATISFY THE ORIGINAL EQUATION, LEADING TO LOST POINTS. THE POWER RULE IS NOT ALWAYS
REVERSIBLE FOR REAL NUMBERS, AND THIS IS WHERE EXTRANEOUS SOLUTIONS CREEP IN.

INCORRECTLY ISOLATING THE RADICAL

THIS OFTEN HAPPENS WHEN THERE ARE MULTIPLE TERMS OR COEFFICIENTS INVOLVED. FOR EXAMPLE, IN AN EQUATION LIKE
$3\sQrT{x+1} - 2 = 7%, A STUDENT MIGHT MISTAKENLY TRY TO SQUARE THE ENTIRE LEFT SIDE WITHOUT FIRST ISOLATING
THE RADICAL TERM COMPLETELY. THE CORRECT FIRST STEP IS TO ADD 2 TO BOTH SIDES: $3\SQRT{x+1} = 9%, AND THEN
DIVIDE BY 3: $\sQrT{x+1} = 3%.

ErRRORS DURING SQUARING orR CUBING

SQUARING OR CUBING EXPRESSIONS INCORRECTLY IS ANOTHER FREQUENT ERROR. FOR INSTANCE, STUDENTS MIGHT INCORRECTLY
exPAND $(\sQRT{x-5} + 3)"2% As $(x-5) + 9%, FORGETTING THE MIDDLE TERM ($2 \cpoT 3 \cooT \sQrT{x-53}%). THe
CORRECT EXPANSION OF $(A+8)"2% 1S $A"2 + 2A8 + 8" 2%. SIMILARLY, $(A+8)" 3% 1S $A"3 + 3A"28 + 3AB"2 + 8" 3%.
CAREFUL APPLICATION OF BINOMIAL EXPANSION RULES IS ESSENTIAL.

ASSUMING ALL SOLUTIONS ARE VALID

RELATED TO THE EXTRANEOUS SOLUTION POINT, SOME STUDENTS MIGHT STOP AFTER SOLVING THE SIMPLIFIED EQUATION AND
ASSUME ALL RESULTS ARE VALID. IT'S CRUCIAL TO REMEMBER THAT THE ORIGINAL EQUATION HAS SPECIFIC CONSTRAINTS,
ESPECIALLY REGARDING THE DOMAIN OF EVEN-INDEXED RADICALS.

BY BEING MINDFUL OF THESE COMMON ERRORS AND DILIGENTLY APPLYING THE STEP-BY-STEP METHOD, YOU CAN SIGNIFICANTLY
IMPROVE YOUR ACCURACY AND CONFIDENCE WHEN TACKLING COLLEGE ALGEBRA RADICAL EQUATIONS ASSIGNMENTS.

CONQUERING COLLEGE ALGEBRA RADICAL EQUATIONS ASSIGNMENTS BOILS DOWN TO A METHODICAL APPROACH AND A KEEN EYE
FOR DETAIL. BY UNDERSTANDING THE FUNDAMENTAL PROPERTIES OF RADICALS, DILIGENTLY FOLLOWING THE ISOLATION AND
POWERING STEPS, AND, MOST IMPORTANTLY , RIGOROUSLY CHECKING FOR EXTRANEOUS SOLUTIONS, YOU CAN TRANSFORM THESE
CHALLENGING PROBLEMS INTO MANAGEABLE TASKS. THE PRACTICE AND PRECISION GAINED IN MASTERING RADICAL EQUATIONS
WILL SERVE YOU WELL NOT ONLY IN YOUR CURRENT ALGEBRA COURSE BUT IN FUTURE MATHEMATICAL ENDEAVORS AS WELL.

FREQUENTLY AskeD QUESTIONS

QI \WHAT IS THE MOST COMMON TYPE OF ERROR STUDENTS MAKE WHEN SOLVING



RADICAL EQUATIONS?

A: THE MOST COMMON ERROR IS FAILING TO CHECK FOR EXTRANEOUS SOLUTIONS. BECAUSE RAISING BOTH SIDES OF AN
EQUATION TO AN EVEN POWER CAN INTRODUCE SOLUTIONS THAT DON'T SATISFY THE ORIGINAL EQUATION, THIS VERIFICATION
STEP IS ABSOLUTELY CRUCIAL FOR ACCURACY.

Q: How Do | kKNOW WHICH POWER TO RAISE BOTH SIDES OF THE EQUATION TOP

A: THE POWER YOU RAISE BOTH SIDES TO SHOULD MATCH THE INDEX OF THE RADICAL. FOR A SQUARE ROOT ($\sqrT{...}$),
THE INDEX IS 2, SO YOU SQUARE BOTH SIDES. FOR A cUBE ROOT ($\sQrT[3]{...}$), THE INDEX IS 3, SO YOU CUBE BOTH SIDES.

Q: CAN RADICAL EQUATIONS HAVE NO SOLUTION?

A: YES, RADICAL EQUATIONS CAN HAVE NO SOLUTION. THIS OFTEN OCCURS WHEN THE CHECKING PROCESS REVEALS THAT ALL
POTENTIAL SOLUTIONS ARE EXTRANEOUS, OR IF THE EQUATION LEADS TO A CONTRADICTION (LIkE $\SQRT{X} = -5%, WHICH
HAS NO REAL SOLUTION FOR $x$).

Q: WHAT HAPPENS IF | HAVE TWO RADICAL TERMS IN MY EQUATION?

A: IF YOU HAVE TWO RADICAL TERMS, THE PROCESS USUALLY INVOLVES ISOLATING ONE RADICAL, SQUARING BOTH SIDES, THEN
ISOLATING THE REMAINING RADICAL, AND SQUARING AGAIN. THIS MIGHT RESULT IN MORE COMPLEX ALGEBRAIC MANIPULATIONS
AND A HIGHER CHANCE OF ERRORS, SO CAREFUL STEP-BY-STEP WORK IS ESSENTIAL.

Q: How po | DEAL WITH EQUATIONS LIKE $\sQRT{X} + \sQrT{x+2} = 3¢?

A: FOR AN EQUATION LIKE THIS, YOU WOULD FIRST ISOLATE ONE OF THE RADICALS. FOR EXAMPLE, SUBTRACT $\SQRrT{x}$
FROM BOTH SIDES TO GET $\SQRT{x+2} = 3 - \sQrT{x}$. THEN, SQUARE BOTH SIDES TO ELIMINATE ONE RADICAL. YOU WILL
LIKELY STILL HAVE A RADICAL TERM REMAINING ON THE OTHER SIDE, WHICH YOU WILL THEN NEED TO ISOLATE AND SQUARE
AGAIN. REMEMBER TO CHECK FOR EXTRANEOUS SOLUTIONS AT THE END.

QI IS IT POSSIBLE FOR A SOLUTION TO BE VALID FOR THE SQUARED EQUATION BUT
NOT FOR THE ORIGINAL RADICAL EQUATION?

A: ABSOLUTELY. THIS IS PRECISELY THE DEFINITION OF AN EXTRANEOUS SOLUTION. SQUARING BOTH SIDES CAN CREATE
SOLUTIONS THAT SATISFY THE SQUARED EQUATION BUT NOT THE ORIGINAL, ESPECIALLY WHEN DEALING WITH EVEN-INDEXED
ROOTS WHERE NEGATIVE VALUES CAN BECOME POSITIVE.

Q: WHAT IF THE RADICAND IS A VARIABLE EXPRESSION? DO | STILL CHECK FOR
EXTRANEOUS SOLUTIONS?

A: YES/ YOU ALWAYS CHECK FOR EXTRANEOUS SOLUTIONS WHEN YOU RAISE BOTH SIDES OF AN EQUATION TO AN EVEN
POWER, REGARDLESS OF WHETHER THE RADICAND IS A SIMPLE VARIABLE OR A COMPLEX EXPRESSION. FOR ODD-INDEXED ROOTS,
EXTRANEOUS SOLUTIONS ARE LESS LIKELY TO ARISE FROM THE SQUARING PROCESS ITSELF, BUT YOU SHOULD STILL VERIFY
YOUR SOLUTIONS IN THE ORIGINAL EQUATION.
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