CHAPTER 2 QUADRATIC FUNCTIONS ANSWER KEY

CHAPTER 2 QUADRATIC FUNCTIONS ANSWER KEY IS AN ESSENTIAL RESOURCE FOR STUDENTS AND EDUCATORS ALIKE, AS IT
PROVIDES SOLUTIONS TO PROBLEMS RELATED TO QUADRATIC FUNCTIONS, A FOUNDATIONAL CONCEPT IN ALGEBRA. QUADRATIC
FUNCTIONS ARE POLYNOMIAL FUNCTIONS OF DEGREE TWO, TYPICALLY IN THE FORM OF \( F(x) = Ax"2 +&x + c \), wHere \(
A, 8, \) AND \( ¢ \) ARE CONSTANTS. UNDERSTANDING THESE FUNCTIONS IS CRUCIAL FOR SOLVING VARIOUS MATHEMATICAL
PROBLEMS AND FOR DEVELOPING THE ANALYTICAL SKILLS NEEDED IN HIGHER-LEVEL MATHEMATICS.

UNDERSTANDING QUADRATIC FUNCTIONS

QUADRATIC FUNCTIONS ARE CHARACTERIZED BY THEIR U-SHAPED GRAPHS, KNOWN AS PARABOLAS. THE VERTEX OF A
PARABOLA REPRESENTS THE HIGHEST OR LOWEST POINT OF THE GRAPH, DEPENDING ON WHETHER IT OPENS UPWARDS OR
DOWNW ARDS. SEVERAL KEY FEATURES OF QUADRATIC FUNCTIONS INCLUDE:

o STANDARD FOrRM: THE STANDARD FORM IS \( F(x) = AX"2 + Bx + ¢ ).

o VERTEX FORM: THE VERTEX FORM IS \( F(x) = A(x-H)"2 + k \), wHere \( (H, k) \) IS THE VERTEX OF THE PARABOLA.

o FACTORED FORM: THE FACTORED FORM IS \( F(x) = A(x - R_1)(x -®_2) \), wrere \(r_1\) ano \(r_2\) Are
THE ROOTS OF THE QUADRATIC EQUATION.

(UNDERSTANDING THESE FORMS AND HOW TO CONVERT BETWEEN THEM IS A CRITICAL PART OF MASTERING QUADRATIC
FUNCTIONS.

CoMMON METHODS FOR SOLVING QUADRATIC FUNCTIONS

THERE ARE SEVERAL APPROACHES TO SOLVING QUADRATIC EQUATIONS, EACH WITH ITS OWN ADVANTAGES AND APPLICATIONS:

1. FACTORING

FACTORING INVOLVES EXPRESSING THE QUADRATIC EQUATION IN ITS FACTORED FORM. THIS METHOD WORKS BEST WHEN THE
QUADRATIC CAN BE EASILY FACTORED INTO TWO BINOMIALS. THE STEPS INCLUDE:
1. WRITE THE QUADRATIC IN STANDARD FORM.

2. Fino Two NnuMeers THAT MULTIPLY To \( Ac \) (wHere \( A \) I1s THE coerricieNnT of \( x*2 \) ano \( c \) Is THE
consTANT) AND ADD To \( 8 \) (THe coerricienT ofF \( x \)).

3. REWRITE THE EQUATION AND FACTOR IT.

4. SET EACH FACTOR EQUAL TO ZERO TO FIND THE ROOTS.



2. COMPLETING THE SQUARE

COMPLETING THE SQUARE IS ANOTHER METHOD USED TO CONVERT A QUADRATIC EQUATION INTO VERTEX FORM. THE STEPS ARE
AS FOLLOWS:

1. START WITH THE STANDARD FORM \( AX"*2 +BX + c =0 \).

2. Divipe ALL Terms BY \( A \) (F \(C A \Neq T \)).

3. Move \( ¢ \) To THE OPPOSITE SIDE OF THE EQUATION.

4. Aop \(\Lert( \rrac{e}{2} \RIGHT)"2 \) TO BOTH SIDES.

5. FACTOR THE LEFT SIDE AND SIMPLIFY THE RIGHT SIDE.

6. TAKE THE SQUARE ROOT OF BOTH SIDES AND SOLVE For \( x \).

3. QUADRATIC FORMULA

THE QUADRATIC FORMULA IS A UNIVERSAL METHOD THAT WORKS FOR ALL QUADRATIC EQUATIONS. THE FORMULA IS GIVEN BY:

\[
x = \FrRac{-8 \PM \sQrT{8"2 - 4ac}}{2A}
\]
THIS METHOD IS PARTICULARLY USEFUL WHEN FACTORING IS DIFFICULT OR IMPOSSIBLE. THE DISCRIMINANT \( 8"2 - 4Ac \)
INDICATES THE NATURE OF THE ROOTS:
o I[F\(B"2-4Ac>0\): TWoO DISTINCT REAL ROOTS.

e [F\(B"2 - 4Aac =0 \): One ReAL ROOT (REPEATED).

o IF\(B"2-4Ac <0 \): No reaL RooTs (COMPLEX ROOTS).

PRACTICE PROBLEMS AND SOLUTIONS

ToO FULLY UNDERSTAND QUADRATIC FUNCTIONS, IT’S BENEFICIAL TO PRACTICE SOLVING VARIOUS TYPES OF PROBLEMS. BELOW
ARE SOME EXAMPLE PROBLEMS AND THEIR CORRESPONDING SOLUTIONS.

ExAMPLE PROBLEM 1: SOLVE BY FACTORING

SOLVE THE QUADRATIC EQUATION \( X*2 - 5x + 6 =0 \).

SOLUTION:
1.FacTor: \((x-2)(x-3)=01\)
2. SET EACH FACTOR TO ZERO:



-\(x-2=0VpF \W(x=2))
-\(x-3=0VF \W(x=3)\)

RooTs: \(x=2,3\)

ExAMPLE PROBLEM 2: SoLVE BY COMPLETING THE SQUARE

SoLve \( X2+ 6x+5=00\).

SOLUTION:

1.Move \( 5\) To THe oTHEr sIDE: \( X2 + 6x =-5\)
2. COMPLETE THE SQUARE: \( X2 + 6x+9=4)
3.Factor: \((x+ 3)"2=41))

4. T AKE THE SQUARE RoOT: \( x + 3 =\pm 2 \)

Roots: \(x=-1,-5)

ExAMPLE PROBLEM 3: SOLVE USING THE QUADRATIC FORMULA

SoLve \( 2x"2 + 4x-6=0\).

SOLUTION:

1. IenTIFY coerricienTs: \(A=2,8=4,c=-6\)

2. CALCULATE THE DISCRIMINANT: \( B2 - 4ac = 16 + 48 = 64 \)
3. APPLY THE QUADRATIC FORMULA:

\[

x = \FRAC{-4 \PM \sQrT{643}{4} = \rrac{-4 \Pm 8}{4}

\]

4. RooTs:

-\(x=1V)

-\(x=-3V1)

CoNCLUSION

THE CHAPTER 2 QUADRATIC FUNCTIONS ANSWER KEY IS A VALUABLE TOOL FOR ANYONE STUDYING ALGEBRA. QUADRATIC
FUNCTIONS ARE ESSENTIAL FOR UNDERSTANDING MORE COMPLEX MATHEMATICAL CONCEPTS, AND MASTERING THEM THROUGH
PRACTICE AND PROBLEM-SOLVING TECHNIQUES IS CRUCIAL FOR ACADEMIC SUCCESS. BY UTILIZING METHODS SUCH AS
FACTORING, COMPLETING THE SQUARE, AND THE QUADRATIC FORMULA, STUDENTS CAN CONFIDENTLY TACKLE QUADRATIC
EQUATIONS AND APPLY THEIR KNOWLEDGE IN VARIOUS MATHEMATICAL CONTEXTS. REMEMBER/ CONSISTENT PRACTICE AND

UNDERSTANDING THE UNDERLYING PRINCIPLES ARE KEY TO MASTERING QUADRATIC FUNCTIONS.

FREQUENTLY AskeD QUESTIONS

\WHAT IS THE STANDARD FORM OF A QUADRATIC FUNCTION?

THE STANDARD FORM OF A QUADRATIC FUNCTION IS GIVEN BY F(X) =ax"2 +BXx + C, WHERE A, B, AND C ARE CONSTANTS

AND A # 0.



How DO YOU IDENTIFY THE VERTEX OF A QUADRATIC FUNCTION IN STANDARD FORM?

THE VERTEX OF A QUADRATIC FUNCTION IN STANDARD FORM F(X) = ax"2 + BX + C CAN BE FOUND USING THE FORMULA (‘

8/(2a), F(-8/(2A))).

\WHAT IS THE SIGNIFICANCE OF THE ‘A’ VALUE IN A QUADRATIC FUNCTION?

‘A’ DETERMINES THE DIRECTION OF THE PARABOLA! IF A > O, THE PARABOLA OPENS UPWARD; IF A < O, IT OPENS DOWNWARD. |T
ALSO AFFECTS THE WIDTH OF THE PARABOLA.

WHAT ARE THE X-INTERCEPTS OF A QUADRATIC FUNCTION?

THE X-INTERCEPTS OF A QUADRATIC FUNCTION CAN BE FOUND BY SETTING F(x) = O AND SOLVING THE EQUATION AX"2 + BX
+ ¢ = 0 USING THE QUADRATIC FORMULA X = (-8 £ ] (8"2 - 4AC)) / (2A).

How CAN YOU DETERMINE IF A QUADRATIC FUNCTION HAS REAL ROOTS?

YOU CAN DETERMINE IF A QUADRATIC FUNCTION HAS REAL ROOTS BY CALCULATING THE DISCRIMINANT, D =8"2 - 4ac. [FD >
O, THERE ARE TWO DISTINCT REAL ROOTS; IF D = O, THERE IS ONE REAL ROOT; IF D < O, THERE ARE NO REAL ROOTS.

WHAT IS THE AXIS OF SYMMETRY FOR A QUADRATIC FUNCTION?

THE AXIS OF SYMMETRY FOR A QUADRATIC FUNCTION IN STANDARD FORM F(X) = AX"2 + BX + C IS GIVEN BY THE LINE X = -

B/(2A).

WHAT ARE THE KEY CHARACTERISTICS TO GRAPH A QUADRATIC FUNCTION?

KEY CHARACTERISTICS INCLUDE THE VERTEX, AXIS OF SYMMETRY, X-INTERCEPTS, Y-INTERCEPT, AND THE DIRECTION THE
PARABOLA OPENS (DETERMINED BY THE SIGN OF ‘A").
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