FEATURES OF QUADRATIC FUNCTIONS ANSWER KEY

FEATURES OF QUADRATIC FUNCTIONS ANSWER KEY ARE ESSENTIAL FOR UNDERSTANDING THE PROPERTIES AND BEHAVIORS OF
QUADRATIC EQUATIONS IN MATHEMATICS. THESE FUNCTIONS ARE DEFINED BY THEIR DISTINCTIVE PARABOLIC SHAPES AND ARE
REPRESENTED IN THE STANDARD FORM OF \( Aax*2 +Bx+c=0 \) THIS ARTICLE WILL EXPLORE THE KEY FEATURES OF
QUADRATIC FUNCTIONS, INCLUDING THEIR GRAPHS, VERTEX, AXIS OF SYMMETRY, ROOTS, AND THE SIGNIFICANCE OF THE
DISCRIMINANT. ADDITIONALLY/ WE WILL PROVIDE A COMPREHENSIVE ANSWER KEY FOR VARIOUS EXAMPLES TO AID IN
UNDERSTANDING. THIS GUIDE IS AIMED AT STUDENTS, EDUCATORS, AND ANYONE LOOKING TO DEEPEN THEIR KNOWLEDGE OF
QUADRATIC FUNCTIONS.

THE FOLLOWING SECTIONS WILL COVER:
o UNDERSTANDING QUADRATIC FUNCTIONS
o Key FEATURES OoF QUADRATIC FUNCTIONS
¢ GRAPHING QUADRATIC FUNCTIONS
¢ FINDING THE VERTEX AND AXIS OF SYMMETRY
o DETERMINING THE RooTs oF QUADRATIC FUNCTIONS
e DISCRIMINANT AND |TS IMPORTANCE

o ANSWER KEY FOR QUADRATIC FUNCTION EXAMPLES

UNDERSTANDING QUADRATIC FUNCTIONS

QUADRATIC FUNCTIONS ARE POLYNOMIAL FUNCTIONS OF DEGREE TWO. THE GENERAL FORM OF A QUADRATIC FUNCTION IS
exPRESSED AS \( F(x) = ax"2 +8x + ¢ \), wrere \( A \), \( B \), anD \( ¢ \) Are consTANTS, AND \( A \NeQ O \). THE
TERM \( AX"2 \) INDICATES THAT THE FUNCTION WILL HAVE A PARABOLIC SHAPE, OPENING EITHER UPWARDS OR DOWNW ARDS
DEPENDING ON THE SIGN OF \( A \). IF\( A > 0'\), THE PARABOLA OPENS UPWARDS, CREATING A MINIMUM POINT; IF \( A < O
\), IT OPENS DOWNWARDS, INDICATING A MAXIMUM POINT.

QUADRATIC FUNCTIONS CAN BE GRAPHED ON A CARTESIAN PLANE, AND THEIR KEY FEATURES CAN BE IDENTIFIED THROUGH THE
EQUATIONIS COEFFICIENTS. UNDERSTANDING THESE KEY FEATURES IS CRUCIAL IN VARIOUS APPLICATIONS, INCLUDING PHYSICS,
ENGINEERING, AND ECONOMICS. THIS ARTICLE WILL DELVE DEEPER INTO THESE CHARACTERISTICS TO PROVIDE A COMPREHENSIVE
UNDERSTANDING OF QUADRATIC FUNCTIONS.

Key FEATURES oF QUADRATIC FUNCTIONS

QUADRATIC FUNCTIONS CAN BE RECOGNIZED THROUGH SEVERAL KEY FEATURES THAT DEFINE THEIR BEHAVIOR AND GRAPHICAL
REPRESENTATION. THESE FEATURES INCLUDE THE VERTEX, AXIS OF SYMMETRY, DIRECTION OF OPENING, AND ROOTS. EACH oF
THESE COMPONENTS PLAYS A SIGNIFICANT ROLE IN ANALYZING THE FUNCTION.

VERTEX

THE VERTEX OF A QUADRATIC FUNCTION IS THE POINT WHERE THE PARABOLA CHANGES DIRECTION. |T IS THE HIGHEST OR
LOWEST POINT OF THE GRAPH, DEPENDING ON WHETHER THE PARABOLA OPENS DOWNWARDS OR UP\W ARDS. THE VERTEX CAN BE
CALCULATED USING THE FORMULA!



VerTex: \( \LerT( -\FrAC{B}{2A}, F\LerT(-\rrAC{BH 2A}\RIGHT) \RIGHT) \)

AXIS OF SYMMETRY

THE AXIS OF SYMMETRY IS A VERTICAL LINE THAT DIVIDES THE PARABOLA INTO TWO MIRROR-IMAGE HALVES. THE EQUATION OF
THE AXIS OF SYMMETRY CAN BE DETERMINED FROM THE VERTEX'S X-COORDINATE:

Axis oF SYMMETRY: \( x = -\rrac{B}{ 24} \)

DirecTIiON OF OPENING

THE DIRECTION IN WHICH A PARABOLA OPENS IS DETERMINED BY THE COEFFICIENT \( A \). IF \( A \) IS POSITIVE, THE PARABOLA
OPENS UPWARDS, INDICATING A MINIMUM POINT AT THE VERTEX. CONVERSELY, IF \( A \) IS NEGATIVE, THE PARABOLA OPENS
DOWNWARDS, INDICATING A MAXIMUM POINT AT THE VERTEX.

RooTs

THE ROOTS (OR ZEROS) OF A QUADRATIC FUNCTION ARE THE X-VALUES WHERE THE GRAPH INTERSECTS THE X-AXIS. THESE CAN
BE FOUND USING THE QUADRATIC FORMULA!

RooTs: \( x = \rrac{-B \PM \s@rT{B"2 - 4ac}}{2a} \)

GRAPHING QUADRATIC FUNCTIONS

GRAPHING QUADRATIC FUNCTIONS IS A FUNDAMENTAL SKILL IN ALGEBRA. THE GRAPHICAL REPRESENTATION INVOLVES PLOTTING
THE VERTEX, AXIS OF SYMMETRY, AND ROOTS. (UNDERSTANDING THE PARABOLIC SHAPE HELPS IN VISUALIZING HOW CHANGES IN
THE COEFFICIENTS AFFECT THE GRAPH.

To GRAPH A QUADRATIC FUNCTION EFFECTIVELY, FOLLOW THESE STEPS!

1. IoenTiFy THE coerricienTs \( A \), \(& \), ano \(c \).
2. CALCULATE THE VERTEX USING \( x = -\rrac{e}{ 24} \).
3. DETERMINE THE AXIS OF SYMMETRY.

4. FIND THE ROOTS USING THE QUADRATIC FORMULA.

5. PLOT THE VERTEX AND ROOTS ON A CARTESIAN PLANE.

6. DRAW THE PARABOLA, ENSURING IT OPENS IN THE CORRECT DIRECTION.

FINDING THE VERTEX AND AXIS OF SYMMETRY

CALCULATING THE VERTEX AND AXIS OF SYMMETRY IS CRUCIAL WHEN ANALYZING QUADRATIC FUNCTIONS. THE VERTEX
PROVIDES INSIGHT INTO THE FUNCTION'S MAXIMUM OR MINIMUM VALUE, WHILE THE AXIS OF SYMMETRY HELPS IN ACCURATELY
GRAPHING THE QUADRATIC FUNCTION.

To FIND THE VERTEX, APPLY THE FORMULA FOR THE X~COORDINATE OF THE VERTEX, FOLLOWED BY SUBSTITUTING THIS VALUE



BACK INTO THE FUNCTION TO FIND THE CORRESPONDING Y-COORDINATE. FOR EXAMPLE:

GIvVeN \(F(x) = 2x"2 + 4x + 1 \):
o CaLcuLaTE \( x = -\rrAc{4}{2 \cooT 2} =-1\).
e SussTITUTING BACK, \(F(-1) =2(-1)"2+4(-1) + 1 =-1).

e THus, THE VERTEX IS AT \( (=1, -1) \) AND THE AXIS OF SYMMETRY IS \( x = -1 \).

DETERMINING THE ROOTS OF QUADRATIC FUNCTIONS

THE ROOTS OF A QUADRATIC FUNCTION ARE FUNDAMENTAL FOR UNDERSTANDING ITS INTERSECTIONS WITH THE X-AXIS. THESE
ROOTS CAN BE REAL OR COMPLEX, DEPENDING ON THE DISCRIMINANT. THE QUADRATIC FORMULA IS THE PRIMARY METHOD FOR
FINDING THESE ROOTS, AND IT REQUIRES THE CALCULATION OF THE DISCRIMINANT.

THE DISCRIMINANT 1S GIVEN BY \( D =B"2 - 4AC \). THE NATURE OF THE ROOTS IS DETERMINED AS FOLLOWS:
¢ [F\(D>0\): Two DISTINCT REAL ROOTS.

e I[F\(D=0\): ONe REAL ROOT (REPEATED).

¢ F\(D<0\): Two COMPLEX ROOTS.

DISCRIMINANT AND |ITS IMPORTANCE

THE DISCRIMINANT IS A CRITICAL COMPONENT IN ANALYZING QUADRATIC FUNCTIONS, AS IT PROVIDES INFORMATION ABOUT THE
NUMBER AND TYPE OF ROOTS. BY EVALUATING THE DISCRIMINANT, ONE CAN QUICKLY ASCERTAIN THE NATURE OF THE ROOTS
WITHOUT SOLVING THE EQUATION DIRECTLY.

FOR INSTANCE, CONSIDER THE QUADRATIC FUNCTION \( F(x) = x"2 + 3x + 2 \):

o Here, \(a=11),\(e=31),\(c=2V).
e THE DISCRIMINANT IS CALCULATED AS \( D = 3"2 - 4(1)(2) = 1\), WHICH IS GREATER THAN ZERO.

¢ THIS INDICATES TWO DISTINCT REAL ROOTS.

ANSWER KeY FOR QUADRATIC FUNCTION EXAMPLES

TO SOLIDIFY THE UNDERSTANDING OF QUADRATIC FUNCTIONS, HERE ARE SEVERAL EXAMPLES ALONG WITH THEIR ANSWER KEYS!

1. ExampLE FuncTion: \( F(x) = 3x"2 - 6x + 2 \)
o VerTex: \((T,-1)\)

o Axis of SYMMETRY: \(x=11\)



o RooTs: \( x = 1 \pM \rrac{ 1X{\sqrT{3}} \)

2. ExampLE FuncTion: \( F(x) = -2x"2 + Ax + 6 \)
o VerTex: \( (1, 8)\)
o AxIs of SYMMETRY: \(x=11)

o Roots:\(x=2\)aw\(x=-1.5))

BY ANALYZING THESE EXAMPLES, STUDENTS CAN BETTER GRASP THE FEATURES OF QUADRATIC FUNCTIONS AND THEIR
RESPECTIVE COMPUTATIONS. THIS ANSWER KEY SERVES AS A VALUABLE RESOURCE FOR THOSE STUDYING THE
CHARACTERISTICS AND APPLICATIONS OF THESE MATHEMATICAL ENTITIES.

Q: WHAT IS A QUADRATIC FUNCTION?

A: A QUADRATIC FUNCTION IS A POLYNOMIAL FUNCTION OF DEGREE TWO, TYPICALLY EXPRESSED IN THE STANDARD FORM \(
F(x) = ax"2 + Bx + ¢ \) wHere \( A \NeQ O \). THE GRAPH OF A QUADRATIC FUNCTION IS A PARABOLA.

Q: How CAN | FIND THE VERTEX OF A QUADRATIC FUNCTION?

A: THE VERTEX CAN BE FOUND USING THE FORMULA \( x = -\rrRAC{8}{2A} \) TO DETERMINE THE X-COORDINATE, AND THEN
SUBSTITUTING THIS VALUE INTO THE FUNCTION TO FIND THE CORRESPONDING Y-COORDINATE.

QZ \WHAT DOES THE DISCRIMINANT TELL US ABOUT A QUADRATIC FUNCTION?

A: THE DISCRIMINANT, CALCULATED AS \( D = 8"2 - 4AC \), INDICATES THE NATURE OF THE ROOTS OF THE QUADRATIC
FUNCTION. IF \( D > 0 '\), THERE ARE TWO DISTINCT REAL ROOTS: IF \( D = 0 \), THERE IS ONE REAL ROOT; AND IF \( D < O
\), THERE ARE TWO COMPLEX ROOTS.

Q: How po cHANGES IN THE COEFFICIENT \( A \) AFFECT THE GRAPH OF A QUADRATIC
FUNCTION?

A: THe coerrICIENT \( A \) DETERMINES THE DIRECTION OF THE PARABOLA’S OPENING. IF \('A > O \), THE PARABOLA OPENS
UPWARDS, AND IF \( A < O'\), IT OPENS DOWNWARDS. ADDITIONALLY, LARGER ABSOLUTE VALUES OF \( A \) LEAD TO A
NARROWER PARABOLA.

Q: CAN QUADRATIC FUNCTIONS HAVE COMPLEX ROOTS?

A: YES, QUADRATIC FUNCTIONS CAN HAVE COMPLEX ROOTS, WHICH OCCUR WHEN THE DISCRIMINANT IS LESS THAN ZERO. IN
THIS CASE, THE FUNCTION DOES NOT INTERSECT THE X-AXIS.



Q: WHAT IS THE AXIS OF SYMMETRY IN A QUADRATIC FUNCTION?

A: THE AXIS OF SYMMETRY IS A VERTICAL LINE THAT DIVIDES THE PARABOLA INTO TWO EQUAL HALVES. |T CAN BE
CALCULATED USING THE FORMULA \( x = -\rrac{}{2a} \).

QI WHY ARE QUADRATIC FUNCTIONS IMPORTANT IN MATHEMATICS?

A: QUADRATIC FUNCTIONS ARE IMPORTANT BECAUSE THEY MODEL MANY REAL~-\WORLD PHENOMENA , INCLUDING PROJECTILE
MOTION, AREA PROBLEMS, AND OPTIMIZATION ISSUES. THEY ARE FOUNDATIONAL IN ALGEBRA AND CALCULUS.

Q: How Do YOU GRAPH A QUADRATIC FUNCTION?

A: TO GRAPH A QUADRATIC FUNCTION, IDENTIFY THE VERTEX AND AXIS OF SYMMETRY, CALCULATE THE ROOTS, PLOT THESE
POINTS ON A CARTESIAN PLANE, AND THEN DRAW THE PARABOLA THAT INTERSECTS THESE POINTS, MAINTAINING THE CORRECT
DIRECTION OF OPENING.
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