LESSON Focus on the

Standard Form,
fix) =ax* + bx + ¢

LEARNING OBJECTIVES

» Today I am: exploring a baseball problem and graphing the path of the ball.
» So that I can: rewrite a quadratic function in vertex form to standard form.

» Tl know I have it when I can: determine what graphing information each form gives.
\. J

Opening Exploration—Focus on the Equation

1. A high school baseball player throws a ball straight up into the air for his =3
math class. The math class was able to determine that the relationship 4 9,::_
between the height of the ball and the time since it was thrown could be 'gffg %
modeled by the function g-frdar. CQ'LQ ‘-’_",( M

3
= 916t2 + 96t + 6: mﬂ doww © Zovteva/Shutterstock.com

where t represents the time (in seconds) since the ball was thrown, and h represents the height
(in feet) of the ball above the ground.

A. What is the domain (input) of this function? B. What is the range (output) of this function?
[o,60] (o, Is0]
C. What is the time (t) when the ball is thrown? D. What is the starting height of the ball?
O secad 6 'P'e.a’f' Cy-friter)
E. What is the vertex of this parabola? F. What is the maximum height that the ball
How did you deter me the vertex? Lﬂ reaches while in the air?
(3,150 v 1501

G. How long will the ball take to reach its maximum height?

2 §ec_cmcﬂ§
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456 Module 4 Quadratic Functions

2.

It would be difficult to tell from the equation how 160
many seconds it takes the ball to hit the ground. 155
150 .
A. Graph the equation h(t) = —16t2 + 96t + 6, ::3 7/
where t represents the time (in seconds) since 135 %

the ball was thrown, and h represents the

height (in feet) of the ball above the ground in o0

the grid at the right and label the axes. Then 115 /[
make an estimate. A table is given below to :;: i
help you graph this function. st /
% /
90
t h(t) = —16t2 + 96t + 6 85
80

0 hCo)=—-le(°)a+°|6(o) H, = é 75 /
/

70
1 b=~ s = 3| 8 [

. h=KE R U= 13y = H
[

3 150 b ]
: 13Y w [l
5 26 22151
‘ A 3

5

v — 0L 0

Approximately, when does the ball hit the ground?

6.062. Seconds

@Nhat does the domain represent?

Tha fire fha boll was h The ay.

( C. JWhat does the range of this function represent?

the height of the boll
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Discussion

3. A. The equation in the Opening Exploration was in standard form. What feature(s) of a
quadratic function are visible when it is presented in the standard form, f(x) = ax* + bx + ¢?

- ytetercept — Co, )
'"ConcaM"B.

B. What feature(s) of a quadratic function are visible when it is written in vertex form,
fix) = alx — h)> + k?
~vertex L}Lk) - oxXIS Opfgn«ej‘_m . X = h
— streteh /Ahrink (vechically)

—cohConTy .
4. A general strategy for graphing a quadratic function from the standard form is:

5. Graph the function n(x) = x* — 6x + 5, and —*\ - ,I\\
identify the key features.

‘:ﬁ—'n‘tf_lri (OJS) 18 [

CONC AR oP \ h ' /

NCX ) \"2 /

(- 6H)*5 = 12 /

.
\

l (I)"“—é(s)+£fo 5 7
2 <93'l &5 = —3 4\

2

L(.

C?>> 6(3)+6c—Y . \\ ‘ /
- -l 1 | ? 1 4 b b T ]

<°D &6Cptrs5 = -3 - 4




458 Module 4 Quadratic Functions

Practice: Vertex Form to Standard Form

For each exercise below, rewrite the vertex form into standard form and then identify all the

important features of each quadratic.

6. Vertex form:y = i 4
Y= (m) -4
&~ 3

Y= ey +6x+36-Y
Y = X%[2X + 39

a
Standard form: —Lj =X (aX + 2D

7. Vertexform:y = (x —1)2—7

Standard form:

8. Vertex form:y = —(x — 3)2 + 2
y=—(X~3)(%~3) )
= — CY;}‘SX’SX—\"?) t2
= = (xZ>ex49) 1D

x
= =X+ X9+ 2
A
Standard form: g‘: - X +6>("7

Key Features

-6,-%)

Vertex:

(o 22 )

y-intercept:

Does the graph open up or open down?

doncave. LP
X=-6

Axis of symmetry:

Key Features

Vertex:

y-intercept:

Does the graph open up or open down?

Axis of symmetry:

Key Features

Vertex: (3_/ a B

y-intercept: ( oj — ‘—] )

Does the graph open up or open down?

concave down

Axis of symmetry: X = 3
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Lesson Summary

The standard form of a quadratic function is f(x) = ax® + bx + ¢, where a # 0. From
the standard form you can easily see that the y-intercept is at c.

A general strategy to graphing a quadratic function from the standard form:

* Look for hints in the function's equation for general shape, direction, and
y-intercept.

¢ Use a T-chart to find more points on the graph.

* Remember that a parabola is symmetric about the vertex. This can help you
identify other points you may need.

* Plot the points that you know (at least three are required for a unique quadratic
function), sketch the graph of the curve that connects them, and identify the key
features of the graph.
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NAME: PERIOD: DATE:

Homework Problem Set

1. Graph each quadratic equation given both the standard and vertex forms below.

A. fix) =x*—2x—150r B. f(x) = —x*+2x + 150r
fx) = (x —1)2— 16 fx) = —(x —1)2+ 16

4 4
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2. The equation in Part B of Problem 1 is the product of —1 and the equation in Part A. What effect
did multiplying the equation by —1 have on the graph?

3. Paige wants to start a summer lawn-mowing business. She comes
up with the following profit function that relates the total profit to
the rate she charges for a lawn-mowing job:

P(x) = —x% + 40x — 100

Both profit and her rate are measured in dollars.

A. Graph the function to help you answer the following questions.

A table is given below to help you graph the function. © Mr. Master/Shutterstock.com

300
X | P(x) = —x?® + 40x — 100 230
280
270
0 260
250
4 240
230
220
8 210
200
190
180
170
16 160
150
140
20 130

120
24 110
100

90
28 80
70
60
50
40
36 30
20

10
40 0

10 4 ol I i VN ] [+ 2. 20 2l O 22 2 20 _2 26 _2Q_A

12

32
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B. According to the function, what is her initial cost (e.g., maintaining the mower, buying gas,
advertising)? Explain your answer in the context of this problem.

C. Between what two prices does she have to charge to make a profit?

D. If she wants to make $275 profit this summer, is this the right business choice? Explain.
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4. A student throws a bag of chips to her friend. Unfortunately, her
friend does not catch the chips, and the bag hits the ground. The
distance from the ground (height) for the bag of chips is modeled
by the function h(t) = —16(t — 1)* + 20, where h is the height
(distance from the ground in feet) of the chips, and t is the number
of seconds the chips are in the air.

A. Graph h(t) = —16(t — 1)% + 20.

B. From what height are the chips being thrown? Explain how
you knOW. © Tribalium/Shutterstock.com

10

10

C. What is the maximum height the bag of

chips reaches while airborne? Explain how

you know. +

O

D. About how many seconds after the bag

was thrown did it hit the ground?

E. What is the average rate of change of
1

height for the interval from 0 to > second? =+
What does that number represent in terms

of the context?

F. Based on your answer to Part E, what is the average rate of change for the interval from
1.5to 2 sec.?
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Spiral REVIEW—Writing Expressions for Area

5. Write expressions for the areas of the two rectangles in the figures given below.

8

6. Write an expression for the area of this rectangle:

7. Katy says that the two expressions in Problems 5 and 6 must be the same. Support or oppose
Katy’s statement with evidence.






