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Analyzing Graphs of Quadratic Functions

3_3 Graphing Quadratic Functions of the Type
f(x) =ax®* + bx + c,a # 0

point (h, k) at which the graph turns is called the vertex. The maximum or
minimum value of f(x) occurs at the vertex. Each graph has a line x = h

that is called the axis of symmetry. o aF +he
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x-coordinate. find the y-coordinate.

In Exercises 3—16, (a) find the vertex; (b) find the

axis of symmetry; (c) determine whether there is a
maximum or minimum value and find that value; and
(d) graph the function.

—inf
z”
8. f(x) =x*+2x+6 % a=l, b=2, c=¢ v

G)};"__L_:_z = -
k:

Aa —gfrf
;(ﬁ) = §(-:) = (—l)l +2(-1)+6 = [-2+6 =S

C) Mminimam 15 S) at X=-1

NORMAL FLOAT AUTO REAL DEGREE CL n
CALC MINIMUM

Y1=K2+2X+6




3.3.notebook

at x=3

VS @
) a>o \'/ R e

FLOAT AUTOD REAL DEGREE CL

Y¥1=K2/3-2X+1

/

<

Minimum
¥=2.9999986 Y=-2

M f(x)=-x"—8x+5 5 a=-1, b= -9

—

a ____L__:-(-S):l_:-q
)9\’ Qa —27"6‘ -2

ke (9 = -7 -8CD*FS =

D
D &

NORMAL FLOAT AUTO REAL DEGREE CL n
CALC MAXIMUM

Y¥1="K2-8X+5

=S

= - )6 +32+5S = 2!

February 19, 2018

1

/

Haximuwm

In Exercises 31-40: 2 .
— _l 2 o ®="4.008001 ¥=21
a) Find the vertex. 35. f(x) - X tox—38
! . ; \
b) Determine whether there is a maximum or a-= -_3) b=5, -8

minimum value and find that value.

c) Find the range.

d) Find the intervals on which the function is increasing
and the intervals on which the function is decreasing.
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42. Height of a Projectile. A stone is thrown directly g=-32 sec®
upward from a height of 30 ft with an initial velocity !
of 60 ft /sec. The height of the stone, in feet, t seconds a2 — 20 / sec

after it has been thrown is given by the function

s(t) = —16t* + 60t + 30. Determine the timeat  p(#) = ‘;'{;*1"'%* +2,
which the stone reaches its maximum height and

find the maximum height.
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45. Maximizing Volume. Mendoza Manufacturing
plans to produce a one-compartment vertical file
by bending the long side of a 10-in. by 18-in. sheet
of plastic along two lines to form a Li-shape. How
tall should the file be in order to maximize the
volume that it can hold?

<— 18 in. —>

10 in.

V = length x width x height

V(x) = (18 - 2x)(10)(x)

V(x) = 20x(9 - x) = -20x* + 180x ; a=-20, b=180, ¢c=0
Xmax= -D/(2a) = -180/-40 = 4.5
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53. Maximizing Area. A rancher needs to enclose two
adjacent rectangular corrals, one for cattle and one
for sheep. If a river forms one side of the corrals
and 240 yd of fencing is available, what is the largest
total area that can be enclosed?

3w+ L= 2490
L= a40-3uw

AlW) = W (240 ~3w> = —307 + 240V

— —A40 240
Wiax Ao 2(-3) & )*

e = 240 =3(40) = 120 yards
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