8.5 Introduction to Quadratic Functions

A. Definition

is aquadratic function if Az) = az? + bx + ¢, wherea # 0.
4 £

The graph is garabola.

B. Parabolas

1. Parabolas

a>0 a<0

2. v isthevertex of the parabola

C. Formula for the Vertex

b b
1. Vertex Formula: (— o g(_ 2_a)>

2. SeeMTH103: College Algebrafor the justification of this formula.



D. Graphing Quadratic Functions (Parabolas)

1. Locate the vertex: use the vertex formula
2. Find ther andy intercepts.
3. Plot the points and connect in a smooth curve,

recognizing whether it opens up or down.

E. Examples of Graphing

Example 1: Graphy, wheref(z) = 22° 4+ 12z + 15
Solution

1. Locate vertex:

b2 12
20 22 4
g(— %) = f(—3) = 2(—3)2 + 12(=3) + 15
=2.9-36+15
— 18415
=3

b b
Vi Formula: | — —, ¢f[— —
ertex Formula ( 5 ,g( 2))

Thus the vertex i$—3, —3)



2. Intercepts
y-intercept:
setz = 0:  f0) =2(0)* +12(0) +15 =15
z-intercept:
sety = O:

0=222+12z+15

bV —dac  —12+ /144 — 4(2)(15)
B 2a B 2(2)

X

—12+ /144 =120 -12++v24 —-12+2V6
T = = =
4 4 4

x:2(—6:l:\/5) —6++6

4 2

3. Note the graph opens upward:

Y

S M units are 5 each
£




Example 2: Graphg, wheref(z) = —222 + 4z — 7
Solution

1. Locate vertex:

) b b
Vertex Formula: (— 5’ g(_ %>>

Thus the vertex i$1, —5)
2. Intercepts
y-intercept:
setz = 0: f(0) = —2(0)*+4(0) — 7= -7
z-intercept:
sety = O:

0=—222+4x—7

_ b+ Vb2 — dac _ 4 V16 — 4(=2)(=7)

v % 2(—2)

4



_ —4+16-56  —44 /=40

—4 —4

X

no real solutions!

Thus, naz-intercepts.

3. Note the graph opens downward:

F. Projectile Motion

A thrown object follows a parabolic path given by

[(t) = —16¢> 4 vot + ho

vg. initial upward speed

ho: initial height thrown from

Units of height: feet

The vertex is the peak of the path.



Features

1. Thet-coordinate (z-coordinate”) of the vertex tells you
whenthe projectile reaches its maximum height.

2. The *-coordinate” of the vertex tells you what the maximum height

3. The projectile hits the ground wheg(t) = 0.

G. Projectile Motion Example

A ball is thrown upward with a speed d)ﬁ% from a building 32 feet high.
What is the maximum height of the ball? When does it reach tbergl?

Solution
Use the projectile motion model:

[(t) = —16t* + vot + hg = —16¢* + 16¢ + 32

i 30) =t(3) =-1(3) +10(3) +2
=—16- i +8+32

=—4+ 8+ 32
= 36

Thus the vertex is(%, 36)



Now the maximum height is the-coordinate of the vertex:| 36 feef
The ball reaches the ground whgt) = 0:

—16t* 4+ 16t +32 =0

—16(t* —t—2)=0

—-16(t—2)(t+1)=0

t=2 or t=-1

Sincet = —1 is not physical, we must have= 2.

Thus the ball reaches the ground 2 seconds after being thrown




