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Fino ALL THE Zeros OF THE QUADRATIC FUNCTION.Y=x-13x+22|F THere Is More THAN ONE ZErRO, SEPARATE THEM

UNDERSTANDING HOW TO FIND THE ZEROS OF A QUADRATIC FUNCTION IS A FUNDAMENTAL SKILL IN ALGEBRA. IN THIS ARTICLE,
WE WILL DELVE INTO THE PROCESS OF IDENTIFYING ALL ZEROS OF THE QUADRATIC FUNCTION Y = X - 13X + 22. IF THE
FUNCTION HAS MORE THAN ONE ZERO, WE WILL ALSO EXPLORE HOW TO ACCURATELY SEPARATE AND INTERPRET EACH OF THEM.
\W/HETHER YOU'RE A STUDENT STUDYING FOR AN EXAM OR A MATH ENTHUSIAST LOOKING TO SHARPEN YOUR SKILLS, THIS
COMPREHENSIVE GUIDE WILL WALK YOU THROUGH EACH STEP WITH CLEAR EXPLANATIONS AND PRACTICAL EXAMPLES.

WHAT Is A ZEro oF A QUADRATIC FUNCTION?

DEFINITION OF A ZERO

A ZERO OF A QUADRATIC FUNCTION IS THE VALUE OF X THAT MAKES THE FUNCTION'S OUTPUT EQUAL TO ZERO. IN OTHER
WORDS, IFY = F(X), THEN THE ZERO IS THE VALUE X = A FOR WHICH F(A) =0. GRAPHICALLY, ZEROS CORRESPOND TO THE
POINTS WHERE THE PARABOLA INTERSECTS THE X-AXIS.

IMPORTANCE OF FINDING ZEROS

- RooTs oF THE EQUATION: ZEROS ARE ALSO KNOWN AS ROOTS OR SOLUTIONS OF THE QUADRATIC EQUATION.

- GRAPHING: THEY HELP IN SKETCHING THE PARABOLA ACCURATELY.

- REAL-LIFE APPLICATIONS: ZEROS CAN REPRESENT SOLUTIONS IN REAL-WORLD PROBLEMS LIKE PROJECTILE MOTION, ECONOMICS,
AND ENGINEERING.

ANALYZING THE GIVEN FUNCTION

LET'S ANALYZE THE FUNCTION Y = X - 13X + 22.

SIMPLIFY THE EXPRESSION

FIRST, COMBINE LIKE TERMS:
-x- 13x=-12x

SO, THE SIMPLIFIED QUADRATIC FUNCTION IS:
-y =-12x+ 22

IDENTIFY THE T YPE OF FUNCTION

THIS SIMPLIFIED FUNCTION IS A LINEAR FUNCTION BECAUSE IT HAS THE FORM Y = MX + B, WHERE M IS THE SLOPE AND B IS THE Y~
INTERCEPT.

IMPORTANT NOTE: A LINEAR FUNCTION HAS ONLY ONE ZERO UNLESS THE LINE IS PARALLEL TO THE X-AXIS AND PASSES THROUGH
THE ORIGIN.



HO\X/EVER/ SINCE THE ORIGINAL PROBLEM SUGGESTS FINDING ZEROS OF A QUADRATIC FUNCTION, THERE MIGHT BE A TYPO IN THE
FUNCTION PROVIDED. TYPICALLY, A QUADRATIC FUNCTION IS EXPRESSED AS Y = Ax™2 +BXx + C.

ASSUMING THE INTENDED QUADRATIC FUNCTION IS:
vy=x"2-13x+22

THIS FORM MAKES SENSE BECAUSE IT IS QUADRATIC AND SUITABLE FOR FINDING ZEROS.

IF THE FUNCTION IS Y = X2 - 13X + 22, THEN PROCEED ACCORDINGLY.

FINDING THE ZEROS OF THE QUADRATIC FUNCTION ¥ = x"2 - 13x + 22

MeTHoD 1: FACTORING

FACTORING IS OFTEN THE SIMPLEST METHOD TO FIND ZEROS IF THE QUADRATIC CAN BE FACTORED EASILY.
STEP-BY-STEP PROCESS:

1. WRITE THE QUADRATIC IN STANDARD FORM: Y = AX"2 + BX + C
-Here, A=1,8=-13,c=22

2. FIND TWO NUMBERS THAT MULTIPLY TOAC =122 =22 AND ADD TOB = - 13.

3. LIST FACTOR PAIRS OF 22:
-1 AND 22
-2 AND 11

4. DETERMINE WHICH PAIR SUMS TO - 13:
-1+22=23
-2+ 11=13

SINCE WE NEED - 13, BOTH NUMBERS SHOULD BE NEGATIVE:
--2AND-11

5. VERIFY:
-¢-2)(¢-11)=22
--2)+(¢-11)=-13

6. REWRITE THE QUADRATIC:
vy=x"2-13x+22=x"2-2x-11x+ 22

7.FACTOR BY GROUPING:
y=(x"2-2x)+(-11x+22)
=x(x-2)-11(x-2)

8. FACTOR OUT THE COMMON BINOMIAL:
y=(x-2)(x-11)

ZEROS:
SET EACH FACTOR EQUAL TO ZERO:
-x-2=0=>x=2



-x-11=0=>x=11

THEREFORE, THE ZEROS ARE X = 2 AND X = 11.

MeTHOD 2: QUADRATIC FORMULA

IF FACTORING IS DIFFICULT OR NOT STRAIGHTFORWARD, USE THE QUADRATIC FORMULA:
x=[-8x[ (8%-4ac)]/ 2A

CALCULATE DISCRIMINANT:
D=82-4Ac=(-13)2-4122=169-88=8]1

SINCE D > O, THERE ARE TWO REAL ZEROS.
CALCULATE THE ZEROS:

x=[13+p 81]/2
x=[13+9]/2

- FOR THE POSITIVE ROOT:
x=(13+9)/2=22/2=11

- FOR THE NEGATIVE ROOT:
x=(13-9)/2=4/2=2

ZEROS AREX = 2 AND X = 11.

SEPARATING MULTIPLE ZEROS IN A QUADRATIC FUNCTION

WHEN A QUADRATIC FUNCTION HAS MORE THAN ONE ZERO, IT IS ESSENTIAL TO CLEARLY DIFFERENTIATE BETWEEN THE
SOLUTIONS. HERE ARE SOME TIPS:

- LIST EACH ZERO ON ITS OWN LINE OR BULLET POINT:
-x=2

-x=11

- UsE “AND” OR COMMAS TO SEPARATE SOLUTIONS IN SENTENCES:
“THE ZEROS OF THE FUNCTION AREX =2 AND X = 11.”

- VERIFY EACH ZERO BY SUBSTITUTION:
SUBSTITUTE EACH ZERO BACK INTO THE ORIGINAL FUNCTION TO CONFIRM THAT Y = 0.

GRAPHING THE QUADRATIC FUNCTION AND ITS ZEROS

UNDERSTANDING THE ZEROS VISUALLY HELPS SOLIDIFY THE CONCEPT.

STePs TO GRAPHY = X2 - 13x + 22

1. PLOT THE zEros AT POINTS (2, 0) anp (11, 0).

2. FIND THE VERTEX OF THE PARABOLA:!



- USE THE VERTEX FORMULA:
x=-8/2A=13/2=6.5

3. CALCULATE Y AT X = 4.5:
vy =(6.5)"2-13(6.5)+ 22

y=42.25-84.5+22
vy =-20.25

4. PLoT THE VErTEX AT (6.5, -20.25).

5. DRAW THE PARABOLA PASSING THROUGH THESE POINTS, SYMMETRIC ABOUT THE VERTICAL LINE X = 6.5.

ReaL-LIFE APPLICATIONS OF FINDING ZEROS

/EROS OF QUADRATIC FUNCTIONS ARE NOT JUST MATHEMATICAL CONCEPTS—THEY HAVE PRACTICAL APPLICATIONS:

- PHYsIcS: DETERMINING WHEN A PROJECTILE HITS THE GROUND.
- EcoNoMIcs: FINDING BREAK-EVEN POINTS.
- ENGINEERING: ANALYZING SYSTEM STABILITY.

SUMMARY AND KEY T AKEAWAYS

- THE ZEROS OF A QUADRATIC FUNCTION ARE THE SOLUTIONS TO THE EQUATION Y = Q.

- ToO FIND ZEROS, YOU CAN FACTOR THE QUADRATIC, COMPLETE THE SQUARE, OR USE THE QUADRATIC FORMULA.
- \WHEN MORE THAN ONE ZERO EXISTS, LIST EACH SOLUTION SEPARATELY.

- CONFIRM SOLUTIONS BY SUBSTITUTION INTO THE ORIGINAL FUNCTION.

- GRAPHING HELPS VISUALIZE THE ZEROS AND THE SHAPE OF THE PARABOLA.

CoNCLUSION

FINDING ALL ZEROS OF A QUADRATIC FUNCTION LIKE Y = x*2 - 13x + 22 1S AN ESSENTIAL SKILL IN ALGEBRA THAT PROVIDES
INSIGHT INTO THE BEHAVIOR OF QUADRATIC EQUATIONS. W/HETHER THROUGH FACTORING OR THE QUADRATIC FORMULA,
IDENTIFYING THESE SOLUTIONS ENABLES YOU TO ANALYZE AND INTERPRET THE FUNCTION COMPREHENSIVELY. REMEMBER TO
ALWAYS VERIFY YOUR ZEROS AND UNDERSTAND THEIR SIGNIFICANCE IN BOTH MATHEMATICAL AND REAL-\WORLD CONTEXTS.

IF YOU NEED FURTHER CLARIFICATION OR HELP WITH SIMILAR PROBLEMS, CONSIDER EXPLORING ONLINE QUADRATIC
CALCULATORS, ALGEBRA TUTORIALS, OR CONSULTING WITH MATH TEACHERS FOR PERSONALIZED GUIDANCE.

FREQUENTLY AskeD QUESTIONS

How DO YOU FIND THE ZEROS OF THE QUADRATIC FUNCTION Y = X2 - 13x + 22?

TO FIND THE ZEROS, SET ¥ = O AND SOLVE THE QUADRATIC EQUATION X2 - 13X + 22 = 0 USING FACTORING, QUADRATIC
FORMULA, OR COMPLETING THE SQUARE.



\W/HAT ARE THE ZEROS OF THE QUADRATIC FUNCTION Y = X2 - 13x + 22?

THE ZEROS ARE THE VALUES OF X THAT SATISFY X2 - 13x + 22 = 0. FACTORING GIVES (X - 11)(x - 2) =0, SO THE
ZEROS AREX = 11 AND X = 2.

How cAN | FACTOR THE QUADRATIC ¥ = X2 - 13X + 22 ToO FIND ITS ZEROS?

LOOK FOR TWO NUMBERS THAT MULTIPLY TO 22 AND ADD TO - 13. THESE ARE =11 AND -2. SO, THE FACTORED FORM IS (X -
11)(x - 2) = 0, LEADING TO ZEROS AT X = 171 AND X = 2.

\WHAT METHOD SHOULD | USE TO FIND ZEROS IF THE QUADRATIC CANNOT BE EASILY
FACTORED?

USE THE QUADRATIC FORMULA: X =[-8 £ f] (8"2 - 4AC)]/ 2A.ForY =x"2 - 13x + 22, A=1,8=-13, c=22.

ARE THERE ANY REAL ZEROS FOR THE QUADRATIC Y = X2 - 13x + 22?

YES, SINCE THE DISCRIMINANT (8”2 - 4Ac) = (-13)"2 - 4122 = 169 - 88 = 81 Is POSITIVE, THE QUADRATIC HAS TWO
REAL ZEROS AT X = 2 AND X = 11.

CAN THE ZEROS OF THE QUADRATIC FUNCTION BE COMPLEX?

IN THIS CASE, NO. SINCE THE DISCRIMINANT IS POSITIVE, THE ZEROS ARE REAL. IF THE DISCRIMINANT \WERE NEGATIVE, THE ZEROS
\WOULD BE COMPLEX CONJUGATES.

How DO THE ZEROS RELATE TO THE GRAPH OF THE QUADRATIC FUNCTION ¥ = X"2 -
13x + 22?

THE ZEROS ARE THE X-INTERCEPTS OF THE PARABOLA, WHERE THE GRAPH CROSSES THE X-AXIS AT X = 2ANDX=11.

\WHAT IS THE SIGNIFICANCE OF FINDING ALL ZEROS OF A QUADRATIC FUNCTION?

FINDING ZEROS HELPS IDENTIFY WHERE THE FUNCTION EQUALS ZERO, WHICH IS USEFUL FOR GRAPHING, SOLVING EQUATIONS, AND
UNDERSTANDING THE FUNCTION'S BEHAVIOR.

ADDITIONAL RESOURCES

FIND ALL THE Zeros OF THE QUADRATIC FUNCTION.Y = x - 13x + 22

INTRODUCTION

QUADRATIC FUNCTIONS HOLD A CENTRAL PLACE IN ALGEBRA AND HIGHER MATHEMATICS, SERVING AS FOUNDATIONAL TOOLS
FOR UNDERSTANDING A WIDE ARRAY OF PHENOMENA—FROM PHYSICS TO ECONOMICS. ONE FUNDAMENTAL ASPECT OF QUADRATIC
FUNCTIONS IS DETERMINING THEIR ZEROS, OR ROOTS, WHICH ARE THE VALUES OF THE VARIABLE THAT MAKE THE FUNCTION
EQUAL TO ZERO. IN THIS DETAILED INVESTIGATION, WE EXPLORE THE PROCESS OF FINDING ALL ZEROS OF THE QUADRATIC
FUNCTION:

My=x-13x+22\]

THIS SEEMINGLY SIMPLE FUNCTION OFFERS A RICH CASE STUDY IN ALGEBRAIC MANIPULATION, THE APPLICATION OF THE
QUADRATIC FORMULA, AND THE INTERPRETATION OF ROOTS. OUR GOAL IS TO SYSTEMATICALLY ANALYZE THE FUNCTION,



CLARIFY THE PROCESS OF FINDING ITS ZEROS, AND ADDRESS POTENTIAL PITFALLS OR MISCONCEPTIONS THAT MIGHT ARISE.

UNDERSTANDING THE QUADRATIC FUNCTION

THe GIVEN FUNCTION

LET’S BEGIN BY EXAMINING THE PROVIDED FUNCTION:
\[y=x-13x+22\]

AT FIRST GLANCE, THE EXPRESSION APPEARS TO INVOLVE LINEAR TERMS, BUT THE KEY IS TO SIMPLIFY IT INTO A STANDARD
QUADRATIC FORM.

SIMPLIFICATION PROCESS
COMBINE LIKE TERMS:
\[y=x-13x+221\]

My=C0x-13x)+22\]
\[y=-12x+22\]

THIS SIMPLIFIES THE FUNCTION TO:
\[y=-12x+22\]
Is THE FUNCTION QUADRATIC?

GIVEN THE SIMPLIFIED FORM, \( ¥ = -12x + 22 \), THE FUNCTION IS LINEAR, NOT QUADRATIC, BECAUSE IT HAS THE FORM \( ¥
=mx + ¢ \), wrere \( M \) anp \( ¢ \) ARE CONSTANTS.

IMPORTANT OBSERVATION: THE INITIAL EXPRESSION, DESPITE THE TITLE INDICATING A QUADRATIC FUNCTION, SIMPLIFIES INTO A

LINEAR FUNCTION. THEREFOREI THE PROCESS OF FINDING ZEROS CORRESPONDS TO SOLVING A LINEAR EQUATION, NOT A
QUADRATIC ONE.

CLARIFYING THE NATURE OF THE FUNCTION

IS IT TRULY QUADRATIC?

TO CONFIRM WHETHER THE ORIGINAL FUNCTION WAS QUADRATIC, LET'S REVISIT THE INITIAL EXPRESSION:
\[y=x-13x+22\]

SUPPOSE THE ORIGINAL WAS INTENDED AS:

\[y=x"2-13x+22\]

WHICH IS A CLASSIC QUADRATIC FORM.

HoWEVER, AS GIVEN, WITH THE TERMS \( X = 13X \), IT SIMPLIFIES DIRECTLY TO A LINEAR FUNCTION.

CONCLUSION: THE PROVIDED FUNCTION IS LINEAR, AND ITS ZERO CAN BE FOUND STRAIGHTFORW ARDLY.

FINDING THE ZERO OF A LINEAR FUNCTION



SINCE THE SIMPLIFIED FUNCTION IS:

\[y=-12x+22\]

THe zero (0rR ROOT) 1S THE VALUE of \( x \) sucH THAT \( ¥y =0 \):
\[0=-12x+22\]

SoLving For \( x \):

2x =-22\]

\rrAc{-22}{-12}\]

[-1
[ x
[ x = \rrAc{223{12}\]
[ x =\rrAc{113{6}\]

\
\
\
\

ANSWER: THE ZERO OF THE FUNCTION IS AT:

\[ x = \rrAc{11}{63\]

CONTEXTUAL ANALYSIS: WHY THE CONFUSION?

MISINTERPRETATION OF THE FUNCTION

THE INITIAL CONFUSION ARISES BECAUSE THE TITLE MENTIONS “QUADRATIC,” WHILE THE EXPRESSION PROVIDED SIMPLIFIES INTO
A LINEAR FUNCTION. THIS IS A COMMON SOURCE OF MISUNDERSTANDING IN ALGEBRAIC PROBLEMS, ESPECIALLY WHEN THE
NOTATION OR TRANSCRIPTION ISN'T PRECISE.

PossieLE CORRECTION: THE ORIGINAL FUNCTION AS A QUADRATIC

|[F THE ORIGINAL FUNCTION WAS INTENDED AS:

\y=x"2-13x+22\]

THEN THE PROBLEM BECOMES A CLASSIC QUADRATIC TO ANALYZE, REQUIRING DIFFERENT METHODS SUCH AS FACTORING OR
APPLYING THE QUADRATIC FORMULA.

INVESTIGATING THE QUADRATIC SCENARIO

SUPPOSE THE INTENDED FUNCTION WAS:
\[y=x"2-13x+22\]

LET’S EXPLORE HOW TO FIND ITS ZEROS.

MeTHoOD 1: FACTORING

FIND TWO NUMBERS THAT MULTIPLY TO 22 AND ADD TO - 13:

- FacTors oF 22:(1,22),(2,11)
- SUM OF FACTORS TO - 13: FOR NEGATIVE SUM, BOTH FACTORS NEGATIVE:

\[

-1 \1iMes -22 = 22 \quap -1 + (-22) =-23 \quap (\noT\ -13) \\
-2 \TiMes -11 =22 \quap -2 +(-11)=-13

\]



Tre PaIR \(-2\) anDp \(-11\) works.
REWRITE THE QUADRATIC AS:
\[y=x"2-2x-11x+22\]

GROUP TERMS:

\[

(V) =(x"2-2x)+(-11x+ 22)
\]

FACTOR EACH GROUP:

\[

=x(x-2)-11(x-2)

\]

FACTOR OUT COMMON TERM:
\[

=(x-2)(x-11)

\]

SET EQUAL TO ZERO:

\[

x-2)(x-11)=0

\]

SOLUTIONS:

\[

x=2\Quab x =11

\]

RooTs: \(x=2\)and \(x=111)

MeTHOD 2: QUADRATIC FORMULA

APPLY THE QUADRATIC FORMULA:

\[
x = \rrac{-8 \PM \s@rT{8"2 - 4Ac}}{2A}
\]

COEFFICIENTS:

\[
A=1\quab 8=-13,\qQuap c=22

\]

CALCULATE DISCRIMINANT:

\[
D=8"2-4ac=(-13)"2-4\1iMes 1 \TiMes 22 = 169 - 88 =81
\]



Since \(D > 0'\), TWO REAL ROOTS EXIST:

\[
x = \FrRAC{ 13 \PM \sqQrT{8 13} 23} = \rrac{13 \pm 93{2}
\]

SOLUTIONS:

\[

x = \rRAc{13 + 93}{2} = \rrac{223}{2} =11
\]

\[

x = \rrAc{13 - 9}{2} = \rrac{43}{2} =2

\]

RooTs: \( 2 \) ano \( 171\), CONSISTENT WITH FACTORING.

SUMMARY OF FINDINGS

| Scenario | FUNCTION | Zeros | METHOD | NoTEs |

— S .

| OriGINAL [ \( Yy = x - 13x + 22 ) [ \(\rrac{113{63 \) | Linear soLVING | SiMPLIFIES TO LINEAR \( ¥ =-12Xx + 22 \) |
| CorrecTep / INTenDED | \( ¥ = x"2 - 13x + 22 \) [\( 2, 11 \) | FACTORING / QUADRATIC FORMULA | STANDARD
QUADRATIC ROOTS |

BrROADER MATHEMATICAL IMPLICATIONS
THE IMPORTANCE OF PRECISE EXPRESSION

THIS CASE UNDERSCORES THE IMPORTANCE OF PRECISE MATHEMATICAL NOTATION. A SMALL TYPO OR MISINTERPRETATION CAN
SHIFT THE ENTIRE NATURE OF THE PROBLEM—FROM LINEAR TO QUADRATIC—AND THUS CHANGE THE SOLUTION METHOD.

METHODOLOGICAL TAKEAWAYS

- LINEAR EQUATIONS ARE STRAIGHTFORWARD: ISOLATE \( X \) BY ALGEBRAIC MANIPULATION.

- QUADRATIC EQUATIONS REQUIRE FACTORING OR THE QUADRATIC FORMULA, WITH ATTENTION TO THE DISCRIMINANT.
- DISCRIMINANT ANALYSIS INFORMS US ABOUT THE NUMBER AND NATURE OF ROOTS:

-\(D>0\): Two REAL ROOTS.

-\(D =0 \): OnE reAL RoOT (DOUBLE ROOT).

-\(D < 0\): CoMPLEX ROOTS.

PRACTICAL APPLICATIONS AND EDUCATIONAL SIGNIFICANCE

(UNDERSTANDING HOW TO FIND ZEROS OF FUNCTIONS IS VITAL ACROSS SCIENTIFIC FIELDS. FOR EXAMPLE:
- IN PHYSICS, ROOTS CAN SIGNIFY EQUILIBRIUM POINTS.

- IN ECONOMICS, THEY CAN REPRESENT BREAKEVEN POINTS.

-IN ENGINEERING, ROOTS OF CHARACTERISTIC EQUATIONS DETERMINE SYSTEM STABILITY.

TEACHING STUDENTS TO DISTINGUISH BETWEEN LINEAR AND QUADRATIC FUNCTIONS IS FUNDAMENTAL, AND THIS INVESTIGATION
EXEMPLIFIES THAT CLARITY.



CONCLUSION

THE PROCESS OF FINDING ALL ZEROS OF THE FUNCTION \( 'Y = x = 13X + 22 \) REVEALS THAT THE INITIAL EXPRESSION
SIMPLIFIES INTO A LINEAR FUNCTION, WITH A SINGLE ZERO AT \( x= \FRAC{113}{6} \). HOWEVER, IF THE INTENDED FUNCTION
WAS QUADRATIC, NAMELY \( ¥ = x"2 - 13x + 22 \), THE RooTs ARE \( x=2 \) AND \( x=11\). THIS EXPLORATION
HIGHLIGHTS THE IMPORTANCE OF CAREFUL INTERPRETATION, ALGEBRAIC MASTERY, AND THE UTILITY OF MULTIPLE SOLUTION
METHODS.

IN SUMMARY:

- For THE LINEAR FUNCTION: ZERO AT \( x= \rrAac{113}{6} \).
- For THE QUADRATIC FUNCTION (IF INTENDED): Zeros AT \( x=2 \) ano \( x=11\).

CLARITY IN PROBLEM STATEMENT AND THOROUGH ANALYSIS ARE ESSENTIAL IN MATHEMATICS TO AVOID MISCONCEPTIONS AND
TO ARRIVE AT ACCURATE CONCLUSIONS.

Find All The Zeros Of The Quadratic Function Y X 13x 22if
There Is More Than One Zero Separate Them

Find All The Zeros Of The Quadratic Function Y X 13x 22if There Is More Than One Zero Separate
Them
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