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DescriBe THe NATURE OF THe RooTs For THe EQUATION 32x"(2)-12x+5= ONE REAL RooT

UNDERSTANDING THE NATURE OF THE ROOTS OF A QUADRATIC EQUATION IS A FUNDAMENTAL ASPECT OF ALGEBRA, ESPECIALLY
WHEN ANALYZING THE BEHAVIOR OF QUADRATIC FUNCTIONS. IN THIS COMPREHENSIVE ARTICLE, WE WILL EXPLORE THE SPECIFIC
QUADRATIC EQUATION:

\[32x"2-12x+5=0]

AND EXAMINE WHY THIS EQUATION HAS EXACTLY ONE REAL ROOT. W/E WILL DISCUSS THE CONCEPTS OF DISCRIMINANT, THE
QUADRATIC FORMULA, AND THE CONDITIONS UNDER WHICH QUADRATIC EQUATIONS HAVE ONE REAL ROOT, TWO REAL ROOTS,

OR COMPLEX ROOTS. BY THE END OF THIS ARTICLE, YOU WILL HAVE A CLEAR UNDERSTANDING OF THE MATHEMATICAL
PRINCIPLES THAT DETERMINE THE NATURE OF ROOTS FOR THIS QUADRATIC EQUATION.

UNDERSTANDING QUADRATIC EQUATIONS AND THEIR ROOTS

A QUADRATIC EQUATION IS A SECOND-DEGREE POLYNOMIAL EQUATION OF THE FORM:
\[ax*2 +8x+c=0\]

WHERE:

-\(a\neQ 0)),

-\(8\) anD \( € \) ARE REAL NUMBERS.

THE SOLUTIONS OR ROOTS OF A QUADRATIC EQUATION ARE THE VALUES OF \( X \) THAT SATISFY THE EQUATION. THESE
ROOTS CAN BE REAL OR COMPLEX, DEPENDING ON THE VALUE OF THE DISCRIMINANT.

THE DISCRIMINANT AND ITS ROLE

THe DISCRIMINANT, DENOTED BY \( \DELTA \) (DELTA), IS A KEY COMPONENT IN ANALYZING THE ROOTS OF A QUADRATIC
EQUATION. IT IS CALCULATED AS:

\[ \DeLta =8"2 - 4ac \]

THE VALUE OF THE DISCRIMINANT DETERMINES THE NATURE OF THE ROOTS:

- IF \( \DeLTA > 0 \): THE QUADRATIC HAS TWO DISTINCT REAL ROOTS.

- lF \( \DeLta = 0 \): THE QUADRATIC HAS EXACTLY ONE REAL ROOT (A REPEATED ROOT).

- IF \(\DeLTA < O \): THE QUADRATIC HAS TWO COMPLEX CONJUGATE ROOTS (NO REAL ROOTS).

GIVEN THIS, TO ANALYZE THE ROOTS OF THE SPECIFIC QUADRATIC EQUATION \( 32x"2 - 12x + 5 =0 \), WE NEED TO
COMPUTE ITS DISCRIMINANT.

CALCULATING THE DiSCRIMINANT FOr \( 32x*2 - 12x+5=0)

LET’S IDENTIFY THE COEFFICIENTS:



-\(a=321)

-\(e=-121\)

-\(c=51\)

USING THE DISCRIMINANT FORMULA:
\[ \DeLta =8"2 - 4ac \]
SUBSTITUTE THE KNOWN VALUES:
\[\DeLta =(-12)"2 - 4 \1iMes 32 \TiMes 5 \]
CALCULATE STEP BY STEP:
1.\G12)72=144\)
2.\(4\1Mes 32=128\)
3.\( 128 \TiMes 5 = 640)
THus,

\[ \DeLTA = 144 - 640 =-496\]

SINCE THE DISCRIMINANT \( \DELTA = -496 \) IS LESS THAN ZERO, THIS INDICATES THAT THE QUADRATIC EQUATION HAS NO
REAL ROOTS; INSTEAD, IT HAS TWO COMPLEX CONJUGATE ROOTS.

RECONCILING WITH THE STATEMENT: “ONE ReEAL RooT”

THE INITIAL STATEMENT CLAIMS THAT THE QUADRATIC EQUATION HAS ONE REAL ROOT. HO\X/EVER, OUR CALCULATION SHOWS
THAT THE DISCRIMINANT IS NEGATIVE, WHICH IMPLIES NO REAL ROOTS.

THIS DISCREPANCY SUGGESTS THE NEED TO ANALYZE FURTHER. POSSIBLE REASONS INCLUDE:
- THE STATEMENT MIGHT BE ERRONEOUS OR BASED ON AN APPROXIMATION.
- THE QUESTION MIGHT BE CONSIDERING THE CASE OF A DOUBLE ROOT AT A SPECIFIC POINT UNDER A DIFFERENT CONDITION.

- ALTERNATIVELY, THE EQUATION MIGHT HAVE BEEN MISINTERPRETED OR MISTYPED.

To CLARIFY, LET’S REVIEW THE DIFFERENT SCENARIOS FOR QUADRATIC ROOTS AND SEE UNDER WHAT CONDITIONS THE
EQUATION MIGHT HAVE EXACTLY ONE REAL ROOT.

\WHEN Does A QUADRATIC HAVE EXACTLY ONE ReAL RooT?

A QUADRATIC EQUATION HAS EXACTLY ONE REAL ROOT WHEN THE DISCRIMINANT IS ZERO:
\[ \DeLta =0\]

IN SUCH A CASE, THE QUADRATIC HAS A REPEATED ROOT, ALSO CALLED A DOUBLE ROOT. THE ROOT CAN BE FOUND USING THE
QUADRATIC FORMULA!:

\[ x = \rrAc{-8}{2A} \]

LET’'S CHECK IF THIS APPLIES TO OUR EQUATION.



SoLVING FOR THE RooTs ofF \( 32x*2- 12x+5=0)

APPLYING THE QUADRATIC FORMULA:
\[ x = \rrac{-8 \PM \sQrT{\DeLTA}}{2Aa3} \]
SUBSTITUTE THE KNOWN V ALUES:

\[ x = \rrAc{-(-12) \Pm \s@rT{-49633}{2 \TiMes 323} \]
\[ x = \rrAc{12 \PM \sqrT{-4963}{643}\]

SiNce \( \s@rT{-496} \) INVOLVES AN IMAGINARY NUMBER:
\[\s@rT{-496} =1 \sqrT{496} \]

THE ROOTS ARE:

\[x = \rrAc{12 \PM 1 \sQrT{4963}{64}\]

THIS CONFIRMS THE ROOTS ARE COMPLEX CONJUGATES, NOT REAL.

ConcLusioN: RooTs oF THE GIVEN EQUATION

BASED ON OUR CALCULATIONS:
- THe DISCRIMINANT \( \DELTA = -496 \) IS NEGATIVE.
- THEREFORE, THE QUADRATIC \( 32x"2 - 12x + 5 = 0 \) HAS NO REAL ROOTS.

- |T HAS TWO COMPLEX CONJUGATE ROOTS.

THIS ANALYSIS CONTRADICTS THE INITIAL STATEMENT THAT THE EQUATION HAS ONE REAL ROOT.

PossiBLE CLARIFICATIONS AND CORRECTIONS

IF THE ORIGINAL QUESTION INTENDED TO EXPLORE A DIFFERENT QUADRATIC OR A DIFFERENT CONDITION, HERE ARE SOME
SCENARIOS:

® THE QUADRATIC 1S \(( 32x"2 - 12x + 5 = 0 \): No REAL ROOTS, AS SHOWN.

o THE QUADRATIC IS \( 32x"2 - 12x + c =0 \) wiTH soMe vaLUE ofF \( ¢ \) THAT makes \( \DeLta =0 \):

LET's FIND THE VALUE of \( C \) THAT MAKES THE DISCRIMINANT ZERO:

\[ \DeLta =8"2 - 4ac=0\]

\(-12)"2 - 4 \1iMes 32 \TiMes ¢ = 0 \]
\[144-128c=0\]

\[ 128c=144\]

\[c=\rrac{1443{ 128} = \rrac{9}{8}=1.125\]

THUS, THE QUADRATIC:

\[ 32x"2 - 12x + \rrAc{9}{8} =0 \]



HAS EXACTLY ONE REAL ROOT.
IN THIS CASE:
\[ x = \rrac{-82A} = \rrac{123{64} = \rrac{3}{163 \]

AND THE ROOT IS A REPEATED ROOT AT \( x = \Frrac{33{ 16} \).

SUMMARY oF Key CONCEPTS

- THE DISCRIMINANT DETERMINES THE NATURE OF ROOTS.

- For \( \DeLTA > O \): TwoO DISTINCT REAL ROOTS.

- For \( \DELTA = 0 \): ONE REAL, REPEATED ROOT.

- For \( \DeLTA < 0 \): COMPLEX CONJUGATE ROOTS.

- THEe sPeCIFIC QUADRATIC \( 32x"2 - 12x + 5 =0 \) HAS DISCRIMINANT \( -496 \), HENCE NO REAL ROOTS.
- ADJUSTING THE CONSTANT TERM \( € \) CAN PRODUCE A QUADRATIC WITH EXACTLY ONE REAL ROOT.

IMPLICATIONS IN ALGEBRA AND APPLICATIONS

(UNDERSTANDING THE NATURE OF ROOTS IS CRUCIAL IN VARIOUS FIELDS SUCH AS PHYSICS, ENGINEERING, AND FINANCE, WHERE
QUADRATIC MODELS ARE COMMON.

- IN PHYSICS, THE ROOTS OF QUADRATIC EQUATIONS CAN DETERMINE THE POINTS WHERE AN OBJECT REACHES CERTAIN
POSITIONS OR VELOCITIES.

- IN ENGINEERING, THEY CAN DEFINE STABILITY CONDITIONS IN SYSTEMS.

- IN FINANCE, QUADRATIC EQUATIONS OFTEN APPEAR IN MODELING PROFIT MAXIMIZATION OR COST FUNCTIONS.

KNOWING HOW TO ANALYZE THE DISCRIMINANT ALLOWS PROFESSIONALS AND STUDENTS TO QUICKLY ASSESS THE BEHAVIOR OF
QUADRATIC MODELS.

FINAL REMARKS

IN CONCLUSION, THE QUADRATIC EQUATION \( 32x"2 - 12x + 5 = 0 \) DOES NOT HAVE ONE REAL ROOT BUT RATHER NO
REAL ROOTS, DUE TO ITS NEGATIVE DISCRIMINANT. TO HAVE EXACTLY ONE REAL ROOT, THE CONSTANT TERM WOULD NEED TO
Bt \( ¢ = \rRAC{9}{8} \), LEADING TO A DISCRIMINANT OF ZERO AND A DOUBLE ROOT AT \( x = \FrRAc{3}{ 16} \).

THIS DETAILED EXPLORATION UNDERSCORES THE IMPORTANCE OF DISCRIMINANT CALCULATIONS AND UNDERSTANDING

QUADRATIC ROOTS' NATURE, ENABLING ACCURATE ANALYSIS OF QUADRATIC EQUATIONS IN MATHEMATICS AND REAL-\WORLD
APPLICATIONS.

FREQUENTLY AskeD QUESTIONS

\WHAT IS THE QUADRATIC EQUATION GIVEN IN THE PROBLEM?

THE QUADRATIC EQUATION IS 32x"2 - 12x + 5 = 0.



\WHAT DOES IT MEAN FOR A QUADRATIC EQUATION TO HAVE ONE REAL ROOT?

[T MEANS THE QUADRATIC HAS A REPEATED ROOT, AND ITS GRAPH TOUCHES THE X~-AXIS AT EXACTLY ONE POINT, INDICATING
THE DISCRIMINANT IS ZERO.

How DO YOU DETERMINE THE NATURE OF THE ROOTS FOR THE QUADRATIC EQUATION?

BY CALCULATING THE DISCRIMINANT, D = 8”2 - 4Ac. IF D > O, THERE ARE TWO REAL ROOTS; IF D = 0, ONE REAL ROOT; IF D <
0, NO REAL ROOTS.

W/HAT IS THE VALUE OF THE DISCRIMINANT FOR THE EQUATION 32x"2 - 12x + § =
(0]

THE DISCRIMINANT IS D = (-12)"2 - 4 32 5 = 144 - 640 =-496.

DOES THE DISCRIMINANT INDICATE THE EQUATION HAS ONE REAL ROOT?

NO, SINCE THE DISCRIMINANT IS NEGATIVE (‘49()), THE EQUATION HAS NO REAL ROOTS;, IT HAS TWO COMPLEX ROOTS.

\WHY DOES THE PROBLEM STATE THAT THE EQUATION HAS ONE REAL ROOT?

BECAUSE FOR THE EQUATION TO HAVE EXACTLY ONE REAL ROOT, THE DISCRIMINANT MUST BE ZERO. IN THIS CASE, THE
DISCRIMINANT IS NEGATIVE, INDICATING A CONTRADICTION.

IS THERE A MISTAKE IN THE PROBLEM STATEMENT REGARDING THE ROOTS?

YES, SINCE THE DISCRIMINANT IS NEGATIVE, THE QUADRATIC DOES NOT HAVE ONE REAL ROOT, IT ACTUALLY HAS COMPLEX
ROOTS.

How CAN THE ROOTS BE DESCRIBED IF THE DISCRIMINANT IS NEGATIVE?

THE ROOTS ARE COMPLEX CONJUGATES AND DO NOT LIE ON THE REAL NUMBER LINE.

ADDITIONAL RESOURCES

Descrige THE NATURE OF THE RooTs For THE EQUATION 32%x2 - 12x + 5 = 0: AN IN-DEPTH ANALYSIS

UNDERSTANDING THE NATURE OF THE ROOTS OF A QUADRATIC EQUATION IS FUNDAMENTAL IN ALGEBRA, AS IT PROVIDES
INSIGHTS INTO THE SOLUTIONS WITHOUT NECESSARILY SOLVING THE EQUATION EXPLICITLY. W/HEN WORKING WITH THE
QUADRATIC EQUATION 32x2 - 12x + 5 = 0, A KEY QUESTION ARISES: DOES THIS QUADRATIC HAVE ONE REAL ROOT, TWO
REAL ROOTS, OR COMPLEX ROOTS? THIS GUIDE WILL WALK YOU THROUGH THE PROCESS OF ANALYZING THE ROOTS' NATURE,
FOCUSING ON THE SCENARIO WHERE THE QUADRATIC HAS EXACTLY ONE REAL ROOT. W/E WILL EXPLORE THE CONCEPTS
THOROUGHLY, OFFERING A STEP-BY-STEP APPROACH, AND EXPLAINING THE MATHEMATICAL TOOLS INVOLVED.

INTRODUCTION TO QUADRATIC EQUATIONS AND ROOTS
A QUADRATIC EQUATION IS A SECOND-DEGREE POLYNOMIAL EXPRESSED IN THE GENERAL FORM:
\[Ax*2 +Bx+c=0]

wWHERE \( A \NEQ O \). THE SOLUTIONS OR ROOTS OF THIS EQUATION ARE THE VALUES oF \( X \) THAT SATISFY IT.



THE ROOTS' NATURE DEPENDS ON THE DISCRIMINANT, WHICH IS DERIVED FROM THE COEFFICIENTS \( A \), \('8 \), anD \( ¢ \).
THe piscRIMINANT \( D \) IS GIVEN BY:

\[D=8"2-4ac\]
Basep oN THE VALUE ofF \( D \):
-IF\(D >0 \), THERE ARE TWO DISTINCT REAL ROOTS.

-IF\(D =0\), THERE IS ONE REAL ROOT (ALSO CALLED A REPEATED OR DOUBLE ROOT).
-IF\(D < 0\), THE ROOTS ARE COMPLEX CONJUGATES (NOT REAL).

STEP-BY-STEP ANALYSIS OF THE EQUATION 32x% - 12x + 5 =0
LET'S ANALYZE THE SPECIFIC QUADRATIC:
\[32x"2-12x+5=0]

STEP 1: IDENTIFY THE COEFFICIENTS

-\(A=32\)
-\(e=-12\)
-\(c=5Y\)

STep 2: CALCULATE THE DISCRIMINANT

APPLYING THE FORMULA:

\[
D=g"2-4AcC
\]

\[
D=(-12)"2 -4 \1imes 32 \TiMeS 5
\]

\[
D=144-4\1iMes 32 \TimMes 5

\]

\[
D=144-4\1iMes 160

\]
\l
D=144-640
\]
\l

D =-496
\]

STEP 3: INTERPRET THE DISCRIMINANT

SiNce \(D =-496 \), WHICH IS LESS THAN ZERO, THE QUADRATIC EQUATION DOES NOT HAVE REAL ROOTS; INSTEAD, IT HAS
COMPLEX CONJUGATE ROOTS.

IMPORTANT NOTE: THE INITIAL PROBLEM STATEMENT MENTIONS “ONE REAL ROOT/,, BUT BASED ON THE DISCRIMINANT



CALCULATION, THIS PARTICULAR QUADRATIC DOES NOT HAVE A REAL ROOT. THEREFORE, TO ALIGN WITH THE STATEMENT, WE
NEED TO CONSIDER THE POSSIBILITY THAT THE PROBLEM MIGHT BE ABOUT A DIFFERENT QUADRATIC, OR PERHAPS THERE'S A
TYPO. ALTERNATIVELY, THE GOAL COULD BE TO UNDERSTAND THE CONDITIONS UNDER WHICH THE QUADRATIC HAS EXACTLY
ONE REAL ROOT.

WHEN Does A QUADRATIC HAVE EXAacTLY ONE REAL RooT?

For THE QUADRATIC \( AX"2 +Bx + ¢ =0 \), THE CONDITION FOR EXACTLY ONE REAL ROOT IS:

\[
D=0
\]

THIS MEANS THE DISCRIMINANT MUST BE ZERO:

\l
8"2-4ac=0
\]

DerIVING THE CoNDITION FOR ONE REAL RooT

SUPPOSE THE QUADRATICIS COEFFICIENTS ARE SUCH THAT THE DISCRIMINANT EQUALS ZERO:

\[
B2 = 4AcC

\]

THIS CONDITION IMPLIES THE QUADRATIC TOUCHES THE X-AXIS AT EXACTLY ONE POINT, RESULTING IN A REPEATED ROOT.

ADJUSTING THE EQUATION TO HAVE ONE REAL RooT
GIVEN THE ORIGINAL QUADRATIC:
\[32x"2-12x+5=01\]

WE'VE FOUND \( D = -496 \NeQ O \), SO IT DOESN'T HAVE EXACTLY ONE REAL ROOT. TO ANALYZE THIS SCENARIO, LET'S
CONSIDER A GENERAL QUADRATIC:

\[ax*2+Bx+c=01\]
WITH THE CONDITION:

\[
B"2-4Ac=0
\]

OR EQUIVALENTLY,

\[
c = \rrac{e"2}{4A}
\]

UsING THIS, WE CAN CONSTRUCT A QUADRATIC THAT HAS EXACTLY ONE REAL ROOT.

EXAMPLE:



Let\(Ca=1\),\(e=-4\). THen,

\[

c =\rrac{(-4)"23{4 \1iMes 1} = \rrac{16}{4} =14
\]

THE QUADRATIC:

\[

x"2-4x+4=0

\]

HAS DISCRIMINANT:

\[

D=(-4)"2-4\1iMmes 1\TiMes 4 =16-16=0
\]

AND A SINGLE REAL ROOT:

\[

x = \rrac{-8X 2A} = \rrac{4}{2} =2

\]

GRAPHICAL INTERPRETATION OF RooOTS
GRAPHING QUADRATIC FUNCTIONS PROVIDES AN INTUITIVE UNDERSTANDING OF THEIR ROOTS:

- \WHeN \( D > 0 \): THE PARABOLA INTERSECTS THE X-AXIS AT TWO POINTS.
- \WHeN \( D = 0 \): THE PARABOLA JUST TOUCHES THE X-AXIS AT ITS VERTEX.
- WHen \( D < 0 \): THE PARABOLA DOES NOT INTERSECT THE X-AXIS; ROOTS ARE COMPLEX.

IN THE CASE OF A QUADRATIC WITH ONE REAL ROOT, THE VERTEX OF THE PARABOLA LIES EXACTLY ON THE X-AXIS.

SUMMARY: KEY TAKEAWAYS

- THE DISCRIMINANT IS THE CENTRAL TOOL FOR ANALYZING THE ROOTS' NATURE.

- For THE QUADRATIC \( 32x"2 - 12x + 5 =0\), THE DISCRIMINANT \( D = -4964 \) INDICATES COMPLEX ROOTS.
- TO HAVE EXACTLY ONE REAL ROOT, THE DISCRIMINANT MUST BE ZERO.

- THE CONDITION FOR ONE REAL ROOT 15 \( B"2 = 4ac \).

- CONSTRUCTING QUADRATICS WITH THIS CONDITION ALLOWS UNDERSTANDING OF THE REPEATED ROOT SCENARIO.

ADDITIONAL TIPS FOR ANALYZING QUADRATIC RooTs

1. ALWAYS COMPUTE THE DISCRIMINANT FIRST.

2. CHeck THE siGN ofF \( D \) To DETERMINE THE ROOTS' NATURE.

3. USE THE QUADRATIC FORMULA TO FIND ROOTS WHEN NEEDED:

x = \rrac{-8 \pM \sQrT{D}}{2A}

4. GRAPH THE PARABOLA TO VISUALIZE ROOTS AND VERTEX POSITION RELATIVE TO THE X-AXIS.
5. RECOGNIZE THAT CHANGING COEFFICIENTS AFFECTS THE DISCRIMINANT AND ROOTS’ NATURE.



CoNCLUSION

UNDERSTANDING THE NATURE OF ROOTS FOR QUADRATIC EQUATIONS IS A CRUCIAL SKILL THAT PROVIDES IMMEDIATE INSIGHT
INTO THE SOLUTIONS WITHOUT THE NEED FOR EXPLICIT SOLVING. IN THE CASE OF 32x% - 12x + 5 = 0, THE NEGATIVE
DISCRIMINANT CONFIRMS THE ROOTS ARE COMPLEX, NOT REAL. HOWEVER, BY ADJUSTING COEFFICIENTS OR ANALYZING THE
DISCRIMINANT CONDITION, ONE CAN EXPLORE SCENARIOS WHERE THE QUADRATIC HAS EXACTLY ONE REAL (DOUBLE) ROOT.
MASTERY OF DISCRIMINANT CALCULATIONS AND THEIR IMPLICATIONS ENABLES STUDENTS AND PROFESSIONALS ALIKE TO
ANALYZE QUADRATIC EQUATIONS EFFICIENTLY AND ACCURATELY.

REMEMBER: W/HETHER DEALING WITH REAL OR COMPLEX ROOTS, THE DISCRIMINANT REMAINS YOUR MOST POWERFUL ANALYTICAL
TOOL.
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