090925-2-4.notebook September 25, 2009

21,22 Slf-Assess
Context of Bioblowmn
3 2.5

34 ,..‘2»--, write ?.§ olR 3 °oR &
§ o pasblom. :
Add wp M0 +ts P“"‘"‘so

2§ o St -la.p.
10



090925-2-4.notebook September 25, 2009

2.4 Properties of Quadratic Functions

These materials are brush-up for the "Are You Prepared?" questions:

* Intercepts (Foundations, Section F.2, pp. 10-11)
¢ Graphing Techniques: Transformations (Section 1.5,

pp. 85-94) '0
¢ Completing the Square (Section A 4, pp. A35-A36) \ij
OBJECTIVES Y (g.'g)
0
1 Graph a Quadratic Funcrion Using Transformations / / R
2 Identify the Vertex and Axis of Symmetry of a Quadratic Function 232 ¥ ax '!‘ Py :
3 Graph a Quadratic Function Using Its Vertex, Axis, and Intercepts € I,’
4 Find the Maximum or Minimum Value of a Quadratic Function ” J

‘Are You Prepared?

1. List the intercepts of the equation y = x* = 9. (pp. 10-11)
2. List the intercepts of the equation y = 2x* + Tx — 4.
(pp. 10-11) -9y ugx=ly -y
= ayCeed) -1 (xbd) = Geodl Gx=) =0
-7 x €§-4, %%

3. To complete the square of x* — 5x, vou add the number ,
.(pp. A35-A36) (-9, D" =, )
4. To graph y = (x — 4)°, you shift the graph of y = x° to the (ol-q)

RIGHT 4 distance of _ % units. (pp. 86-88)

Concepts and Yocabulary

5. The graph of a quadratic function is called a(n) ___

6. The vertical line passing through the vertex of a parabola is
called the ____ .

7. The x-coordinate of the vertex of f(x) = ax’ + bx + ¢,
a=018

8. True or False: The graph of f(x) = 2x* + 3x — 4 opens up.

9. True or False: The y-coordinate of the vertex of
f(x)=—x*+4x + Sisfi2).

10. True or False: 1f the discriminant b* — 4ac = 0, the graph of
f(x) =ax" + bx + ¢,a # 0, will touch the x-axis at its

vertex.
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Graph a Quadratic Function Using Transformations

Let f(x) = x* be our basic function.

I had you do this on a quadratic function g(x) = a(x — #)* + k.
which is of the form / 'F(\t] _ xz_
afilx—h)+k
: V.ul-c-x f
=—(x+2)"+11 s
glx)=—-(x+2) ('1'./") opem

) wn
In terms of f(x) = x° and the formulation above, this is &.

S U= L

I will walk you through this one from the test. Example 1, is another
good walk-through on how to graph a(x — /) + k.

It's the algebra in Example 1 that leads from ax® + bx + ¢ to
a(x — h)* + k that students find "tricky."
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This recipe is given in your textbook. It's pretty good.

Steps for Graphing a Quadratic Function f(x) = ax® + bx + ¢, a # (

Option 1
STEP 1: Complete the square in x to write the quadratic function in the form f(x) = a(x h)" f
STeEP 2: Graph the function in stages using transformations.

Option 2 If you complete the
. b b square, you get the -b/2a
STEP I: Determine the vertex ( 2 f( E))ﬁandj(-b/Za) forfree! So
b don't waste time re-
STEP 2: Determine the axis of symmetry, x = >0 calculating them!!!

STEP 3: Determine the y-intercept, f{0).
(a) If b* — 4ac > 0, the graph of the quadratic function has two x-intercepts, which are
found by solving
the equation ax® + bx + ¢ = 0.
(b) If b* ~ 4ac = 0, the vertex is the x-intercepl.
(c) Ifb* — dac < 0, there are no x-intercepts.
StTeP 8 Determine an additional point by using the y-intercept and the axis of symmetry
STEP 6: Plot the points and draw the graph.

I rarely, if ever,use — E to find 4. Ijustlet 4 fall in my lap for free,

2a

after I've completed the square. Nice thing about that is that I don't mess

with evaluating 5
k=f ——
f[ 2a]

Instead, I just read & from the completed-square version of the expression.
In most college algebra circumstances, completing the square 1s quicker and
cleaner than evaluating...

fxX)=alx—h)’+k

SEORG
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32, f(x) = 207+ 6x +2 b o
ae Y%

A4
- -1(:‘-334*(..35) +2 +2(3) —2xF+lx+2
Q=- l 6'-‘6 €=2
= -a(x-?—b\md- ':_" +§_‘ b _ = - e _3
Tam T 7.6-‘\ -4

g
z-2(x-2) + 2

O, v) = ( 2 = 2( N+ 9 +2

= 2
o= (3, D
bZ4ae = 36-“(“3(‘-)
= 34+l =52
. ~5% (2 dad
22
-t VET2 _ -GE\e2
2(2) -

-z(x-%\‘.—.-l{ - -Gf:ﬁ? =2(:3:‘(ﬁ')
-3 2 _ -3t\(3E
(x- =) . . 32
‘ - + ‘_ .." 3 7_ g
322§ =22 whlichass 2
x=2 +¥3 5 ma re
== Vo .,
- - \iz :(3*___" O sa=z-3
IA (’—.5_-3’,0\,3 = 7 ) 5—,:(;‘.73
The 2eres of FOO) are '-‘\r-;‘.ﬁ
3EG3 o

FOd=~2(x — By 30
1s 1¥s ﬁdm& fovo .
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In Problems 35-52, {a) graph each guadraric function by determining whether its graph opens up or down and by finding its vertex, axis
af synimetry, y-irdercept, and x-intercepis, if any. (b)) Determine the dowmiain and the range of the function. (¢) Determiine where the fion
Hent §5 intereasing and where it is decreasing.

#s 35 -52: (a) Graph each quadratic function by determining whether its
graph opens up or down and by finding its vertex, axis of symmetry, y-
intercept, and x-intercepts (if any).

(b) Determine the domain and range of the function.

(c) Determine where the function is increasing and where it is decreasing.

8. f(x)= -2+ dx

49, f(x) = 3x + 6x + 2
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Vieatey s (B, le)

In Problems 53-38, determine the quadratic function whose graph is given.

Cool puzzles! _ fe)= @ (x- l\\"'-]- K —

57.

ol = a(x—!§1—3
j: (3,5) S",S ,F(g\ =5
of FRY=2a(=-N)-3=§
= %
2 a(y=13 =5
-4 |-Vertex: (1, -3) qa- 3 - S.
Se, F(x)=2 (-8 3 4a=8
a=2

10
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#s 75 - 79 are a preview of the

Factor Theorem: If you know the factors of a polynomial, you know its zeros,
and conversely.

That's the punchline of these 5 exercises.

You tell me the zeros, and I can build you a polynomial that has those
zeros!

Read the instructions to #s 75 and 76 carefully, and see how I use
them, here.

#75: Find a quadratic function f(x) = ax” + bx + ¢ whose x—

interceptsare (2, 0) and (-5, 0). Build one where @ = 1; howzabout
building one with a = 3?

FR= | (k- 2)(x+5)
_ rsageio  dees Ha Bk,

MA.&G*"? coe rcu‘ouJ- O'Fa?

Mo pash 2 B Ox=2)(x+5)
= B3(x*™+3x-10)
= Bt Gn-30

thﬂ Qm gL duS wen i +hs . C

32 f(x) = <20 + 6x + 2

The 2eres of FIO arne

3EGE
- s

F&O = -2(x — 3.'%’.3)(,(_ 3_'2_;;)
s i¥s fadowd foum.

11
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