
CHAPTER 4

Section 4.1

Objectives
• Given a function represented algebraically, determine whether the function is quadratic.
• Convert a quadratic function from general form to standard form.
• Identify and understand the components of a quadratic function in standard form, and

identify the impact of these components on the graph of the function.
• Complete the square for a quadratic function in general form.
• Identify the vertex or maximum/minimum of a quadratic function using either the

standard form of the function or the vertex formula.
• Given the graph of a quadratic function, find the equation of the function.
• Find the equation of a quadratic function, given the vertex and one other point.
• Find a possible equation of a quadratic function, given two zeros. . . - ; - . / '

• . " . - • '•-*- > - , . • . . . . .
Preliminaries

The solutions to ax2 + bx + c = 0, with a ^ 0, are given by x =_

Warm-up
1. Solve the equation by completing the square: x2 — 2x =

2. Consider y - -2(x - I)2 + 3.
(A) Identify an appropriate base graph and describe the transformations.

(B) Sketch an accurate graph of y = -2(x - I)2 + 3.
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Class Notes and Examples .̂
A quadratic function is a function of the form y = ax2 + bx + c, where a, b, and c are real
numbers, and a is not equal to 0. There are two other useful ways in which quadratics can
be represented: standard form and factored form.

General form: y = ax2 + bx + c

The parabola opens upward if

The y intercept is (° , £•

_; downward if

the x-coordinate of the vertex is x = i^~
./,.(> >>i- \ / _ I, ^

the /-coordinate of the vertex is y = "• i -^ / b i 5^ /i

Factored form: y = a(x — r^~)(x — r2)

The parabola opens upward if _

The x-intercepts are C°i ^ and _

_; downward if

The vertex x-coordinate of the vertex is

Standard form: y = a(x — h)2 + k

The parabola opens upward if

The vertex is at ( H . Kj

>O ; downward if

If the parabola opens upward, the function has a minimum value at X=i,
If the parabola opens downward, the function has a maximum value at

The axis of symmetry contains the vertex, with equation * — n
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4.1.1 Consider the quadratic function f(x) = 4x2 — Ix — 2
(A) Write /(x) in factored form. /

^
^

(B) Determine the intercepts

To
I.

_ 9 of

(C) Determine the vertex.

Tie ' '

'rU.
7U

(D) Does the parabola open up or down?

R. c V"? 0 ><> TM^ ae^r'^tn

,y;:; • • ';; • " . ' - ..

(E) Is the vertex a maximum or minimum?

-i, _ -f->; _ JL

-1. *

7" J *sfL \J

(F) Sketch a graph of the parabola.

^ =,
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4.1.2 Consider the quadratic function /(» = 3x2 - 24x + 2. Use two different methods to
determine the vertex of the'function.

^ tU ^Sk*. '> '— " r"—

- } • 16 - If.

(^ ,i,

4.1.3 Find a formula the parabola graphed below.
4 T w/e

r, = — <

To

/v"

.> ^
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4.1.4 Find a formula for a parabola that goes through the points (-5,0), (3,0) and (1,16).

4.1.5 Find a formula the parabola graphed below.
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To

whose vertex is at -2' -
/f

f\> <?

,
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H -I ^ 3( K-ttf-
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