Lecture 8 - May 23

e 3.3 Quadratics

Upcoming Deadlines

e 2.3-5,3.3 Homework (May 24)
e Exam 1 (May 25)
e A.3-4,4.1-3 Homework (June 1)

Complete Page 1



Quadratic Functions (4.2a)

/ﬁ Ll)= ax+ bx +C ihlee  a#0
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Vertex Form

Just like we had certain useful forms in which to write linear equations:
e slope-intercept form y = mx + b (slope and intercept given)
¢ point-slope form y - y; = m(x - x1) (slope and a point given)

and circles:
e standard form (x - h)? + (y - k)?> = r*> (center and radius given)

We also have a certain form of quadratic functions that immediately tells us the vertex of the parabola as
well as the direction in which the parabola opens
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Deriving Vertex Form
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L
= il x +E_l- +c :_._|...”...__._ 5 from ax LR

;b b £ B
=gl ¥* +—x + — +|‘.'—{!|\—-.l|
a 4 da

Il
[
—
=
+
| =
—
=
I
%
|

Based on these results, we conclude the following:
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flx)=ax® +bx +c=a(x —h): +k
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Example 1

A _71_2
Consider the following function. (/K/?/‘) f
(2= 1)
tep 1 of 3 : Find the vertex. V[/ﬁx foem

Step 2 of 3 : Find the x-intercepts, if any. Express the intercept(s) as ordered pair(s).

Step 3 of 3 : Find two points on the graph of the parabola other than the vertex and x-intercepts.
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Example 2

Consider the following function.
k(z)=(z—3)(z+7)+o8 Z0
Step 1 of 3 : Find the vertex.

Step 2 of 3 : Find the x-intercepts, if any. Express the intercept(s) as ordered pair(s).

Step 3 of 3 : Find two points on the graph of the parabola other than the vertex and x-intercepts.

W= () fosr) 425

- XL'F%( -7[ +20
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A= 245
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Example 3

Find two positive numbers whose difference 1s 30 and whose product 1s 2584.

ong < o)
4'“”” :X /30 W

e X ox = 755y

= 7549
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&; 3/0* m* 4(1{'1 =-38 or 68
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Example 4

The two legs of a right triangle are the same length. The hypotenuse is 5 meters long. Find the length of the legs.
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Example 5

A rectangle has a length of 13 meters less than 2 times its width. If the area of the rectangle is 1995 square meters, find the length of the

ectangle.

/9 T, - 12

Y= 1175

(Z,ﬁ,zlb)w‘ /7;’/

Zwl/ o ~ (975 =2

(3% (T, 7 —4(2) )
W~ 2/2)

S ENIY: clise)

Y

/5 7U //} ~ 2(35)-13=70-13 =57

eeeeeeeeeeeeee

=-57/2 or 35




Height of a Projectile

The formula h = —161> + Vot + hy is used in physics and relates to the height of a projectile such as a thrown ball, a
bullet, or a rocket.

h = height of object, in feet

t = time object is in the air, in seconds

beginning velocity, in feet per second

-
S
Il

beginning height h, = 0 if object is mitially at ground level

W)= =" + st + L.
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Example 6

Consider the equationy =-2(x + 5)? + 1

Step 1: Does the graph of the equation open upward o(éownward)
Step 2: Is the graph of the equation wider orhan the graph of

y =2(x+5)2+1?
Step 3: Find the vertex and some other points to graph the parabola.
yvertex " ['S"> ,
i { x4 V- —2/745) t) =~/
BE D (-1.7)
{ '_[ X -5, Y= —z(-ysﬂ[ 2 -7
| (2.-7)
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Minimum and Maximum Values

e The vertex of a quadratic function represents a maximum value or a minimum
value in its graph

 Consider a quadratic function f(x) = ax?> + bx + ¢

o If a >0, the vertex is a minimum value
= The graph opens upward, so the vertex has the lowest y-coordinate

Ut ¢
o iva

o If a <0, the vertex is a maximum value
= The graph opens downward, so the vertex has the highest y-coordinate

[ :
> [ \,,1"
V4
o The vertex of a quadratic function occurs whe

e The concepts of maximum and minimum of a function are useful.

g

o When quadratic functions model physical phenomena, its often desirable
to find the maximum or minimum of them.
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Example 7

A ball is thrown vertically upward from the ground with an initial velocity 115 ft/s.

Step 1 of 2: Determine when the ball will reach its maximum height.
Step 2 of 2 : Determine what the maximum height will be.

W)z-fpt +vtthe Mot F
-5

:(@/‘@ f-';z—,b) = 3.59s
4 b

/ '}L(+ " h(3.59) = -16(3.59)*2 + 115(3.59)
he's

= 206.64 ft
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Example 8

The perimeter of a rectangle is 56 yards. What are the dimensions of the rectangle
with maximum area?

Y ?: ZnZy = S.
X x Z/v'- SG-Z«
)"Z;-x
y

= - ) = =X
14 - X/ X/ZJ X'~ 2ok }\0‘(4-.- uf
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Example: Theater Problem

A movie theater is 50 ft wide and has a ceiling height of 100 ft. If the screen must
have a 16:9 aspect ratio, what is the largest size screen that could fit on the 50 ft

wide wall? (Screen size is measured as the length of the diagonal)

Turn in your work in class May 25

e Show all work.

e Explain your process in complete sentences.

e Earn up to a 5% bonus to the test.
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