COMIB - UNIT 4: QUADRATIC FUNCTIONS NAME:

Essential Questions
By the end of this unit, students will be able to answer the following questions.

e How do the coefficients determine the shape and the location of the graph of a quadratic function?
e  What patterns of change are associated with quadratic functions?
¢  When is it appropriate to use a quadratic function to model the relationship between two quantities

Enduring Understandings

By the end of this unit, students will understand that. ..

A second degree polynomial is a quadratic,

Quadratic functions can be expressed in muliiple forms,

Factoring is a tool used to reveal the zeros of a quadratic function and zeros (also called x intercepts or roots) are solutions 1o
the corresponding quadratic function.

e The rate of change of a quadratic function does not remain constant like a linear function and it does not continually increase
(or decrease) like an exponential function. Rather, when considering equal intervals between points on the graphorin a
table, the rate of change diminishes (grows} until the vertex of the graph is reached, and then grows (dimirishes) after the
vertex is reached.

e The graph of a quadratic function is in the shape of a parabola with a maxiirum or minimum representing the vertex.
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Factoring Review

Fill in the missing information.

Written in standard form Written in factored form Solve

¥ +10x+9

3xt +9x

2x* -8

(x=7)(x+7)

2 =12x+27

2x? +8x+2

x=2, -9

(5;44)(xw3)

=16

(x+4)(x-6)

Tx*+10x—8

x*=11x =60

10x* +25x

3x?=2x-5

i

If the length of a field is x~ 2, and the total area is Sx” —3x ~ 14, what is the width?

Find the area of a field that is x+3 meters long and x+7 meters wide.
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Applications of Quadratics Practice Name

1. From 4 feet above a swimming pool, Susan throws a ball upward with a velocity of 32 feet
per second. The height of the ball 7 seconds after Susan throws it is given by

h(t)=-16" + 32t + 4.
a. Find the maximum height reached by the ball and the time this height is reached.
b. When was the ball at the same height as when it was thrown?

2. Marta throws a baseball with an initial upward velocity of 70 feet per second. This equation
h(t) = -16¢* + 70t models the situation.

a. Ignoring Marta’s height, how long after she releases the ball, will it hit the ground?
b. What is the maximum height of the baseball?

3. A volcanic eruption blasts a boulder upward with an initial velocity of 240 feet per second.
This is modeled by the equation A(f) = —16¢* +240¢.

a. How long will it take the boulder to hit the ground?

b. How high was the boulder after 5 seconds?

4. A baseball player hits a high pop-up with an initial upward velocity of 30 meters per second,
[.4 meters above the ground. The height of the ball (in meters) 7 seconds after being hit is
modeled by h(t)=—4.917 +30t +1.4.

a. How long will it take for the basebalil to hit the ground?
b. What time wiil the ball be 15 meters high?

5. A rectangular lot is 50 feet wide and 60 feet long. If both the width and the length are
increased by the same amount, the area is increased by 1200 square feet. Find the amount by
which both the width and the length are increased.

6. A rectangular Jawn is 60 feet by 80 feet. How wide of a uniform strip must be cut around the
edge when mowing the grass in order for half of the lawn to be cut?




Real World Connections Name:

1.

a) What is the ball’s height when it has traveled 30 ft downfield?

Are You Ready For Some Football? The height of a punted football can be

modeled with the quadratic function 4 = -0.01x* +1.18x + 2. The horizontal
distance in feet from the point of impact with the kicker’s foot is x, and % is the
height of the ball in feet,

b)  What is the maximum height of the punt? How far downfield has the ball
traveled when it reaches its maximum height?

) The nearest defensive player is 5 ft horizontally from the point of impact.
How high must he get his hand to block the punt?

d)  Suppose the punt was not blocked but continued on its path. How far down field would the ball go before it
kit the ground?

e)  Why is the linear equation /1 =1.13x+ 2 not 2 good model for the path of the football? Explain.

More Football Although a football field appears to be flat, its surface is actually shaped like a parabola so that rain
runs off to either side. The cross section of a field with synthetic turf can be modeled by

y= —0.000234(x— 80)2 +1.5 where x and y are measured in feet.
a) What s the ficld’s width?

b}  What is the maximum height of the field’s surface?
Source: Boston College

3. Newspaper Circulation  The function f(x) = —0.019x" +3.04x ~ 58.87 describes newspaper

circulation (in millions) in the United States for 1920 to 1998 (where x = 20 is used for 1920),
Identify periods of increasing and decreasing circulation.
a) According to the function, when did newspaper circulation peak?

b} When will circulation approximate 45 million?

Civil Engineering The Golden Gate Bridge in San Francisco has two towers that rise 500 feet above the road and
are connected by suspension cables as shown. Each cable forms a parabola with equation

y= (x - 2100)2 +8 where x and y are measured in feet.

8960

a) What is the distance between the two towers?

b)  What is the height above the road of a cable at its lowest point?




Modeling Data With Quadratic Functions

1. A study compared the speed x (in miles per hour) and the average fuel economy v (in miles per
gallon) for cars,

| Speed, x 15 20 25 30 35 | 40
Fuel, y 223 25.5 27.5 29.0 28.8 30.0
Speed, x 45 50 55 60 65 70
Fuel y 29.9 30.2 30.4 28.8 27.4 253

a.  Find a quadratic mode! for the data.

b.  Find the speed that maximizes a car’s fuel economy.

2. The table below shows the height of a column of water as it drains from its container.

Elapsed Time (seconds) 0 10 20 30 40 50 60
Water Level (millimeters) 120 100 83 66 50 37 28

a.  Model the data with a quadratic function.

b. Use the model to estimate the water level at 35 seconds.

3. A man throws a ball off the top of a building. The {able shows the height of the ball at different
times. '

a.  Find a quadratic function to model the data.

b.  Use the model to estimate the height of the ball at 2.5 Time (seconds) | 0 | 1 2 |3
seconds. Height (feet) 46 | 63 148 | 1

4, The table shows the time 7 it takes to boil a potato whose smallest diameter (that is, whose shortest
distance through the center) is d.

Diameter {mm), d 20 25 30 35 40 43 50
Boiling Time (min), ¢ P27 142 ) 6l 83 109 138 | 170

a.  Find a linear model. Graph the model.

:

b.  Find a quadratic model. Graph the model.
¢.  Which model fits best?

d.  Use the best model to find the time needed to boil a potato whose diameter is 55 mm.,




Data analysis Name:
What is the best line to use? Date

There are 3 types of models that we have used to model data:

Linear: y =mx+5b
Quadratic: y =ax® +bx+¢

Exponential: y = a(b)’

Hach of these models can be used on any set of data. However, the “Best” model is the one that
goes through as much of the data points as possible and yields the best predictions,

To determine which model to use we first plot the data and look at the shape it makes. Which
model would be best for the following scatter plots?

The table shows the growth of a certain bacteria

Time in Hours,x 0 1 5 3 4 5

Number of Cells, N | 50 71 A 160 141 200 283

1. Put the data into your stat editor and plot it. Which model looks like it would be best?

2. Find each model and determine which one fits the data the best:
Linear: Go to stat ~» Calc -» LinReg — Enter
After LinReg Type: 1.1, L2, Y1 and then hit enter
Quadratic: Go to stat —» Calc ~» QuadReg — Enter
After QuadReg Type: L1, L2, Y2 and then hit enter
Exponential: Go to stat — Calec — ExpReg — Enter
After ExpReg Type: L1, L2, Y3 and then hit enter
3. Hit graph and you will see each mode! graphed in order. As they are graphed, observe
which one goes through the most data points. This is the best model, Which model did
the calculator find to be the best?




UNIT 4: QUADRATIC FUNCTIONS

DATE LESSON HOMEWORK
WED 3/6 CHARACTERISTICS

THURSS/7 GRAPHING
| _ QUIZ/SOLVING
| APPLCATIONS:AREA |
2 5'“_”}-f:APPLICATIONfS -ZP-ROJECTILEST' =

THURS | '__,.mzvu:wmurz =
_FRI3/5. | INTROTO REGRESSION
| MON3/18 | - REGRESSION
| TUES3/9 | UNIT4REVEW
| WED 3/20 ~ UNIT 4 TEST

SSEZ “'@UANmY REPRESENTED BY THE EXPRESS?ON -
A FACTOR A QUADRATIC EXPRESSION TO REVEAL THE ZEROS OF THE FUNCTION IT DEFINES (FACTORING TIED TO
A SPECIFIC PURPOSE. NOT AS A SEPARATE UNIT)

FF.8  WRITEA FUNCTION DEFINED BY AN EXPRESSION lN DIFFERENT BUT EOUiVALENT FORMS TO REVEAL AND EXPLA!N
DIFFERENT PROPERTIES OF THE FUNCTION.
- A USE THE PROCESS OF FACTORING AND COMPLETING THE SQUARE IN A QUADRATIC FUNCTION TO SHOW
~ ZERQS. EXTREME VALUES, AND SYMMETRY OF THE GRAPH. AND INTERPRET THESE IN TERMS OF A CONTEXT.




Quadratic Equations

Quadratic Equations

Page 2 of 3

Name:

provided by, www.TheTeachersCorner.net

For each problem, find the a} vertex, b} axis of symmetry, ¢) x-intercepts, and d)y-intercepts.

I 1x¥°-9x+18=0
x=3and 6

4, -1x*-5x+6=0
x=1and-6

7. A Ix+12=0
x=3and -4

10. -1x*-2x+35=0
x=35and -7

3. -IX>+6x+16=0
x =8 and-2

16, I -10x+16=0
x=2and 8

19 Ix%- 14x + 48 =10
x=6and 8§

22 I+ 12x+27=0
Xx=-9and-3

25, 1x%-4x-32=0
= .4 and 8

21 -10x+9=0
x=1and9

5. -1xP4 11x-24=0
x=8and3

8, -1 +6x+7=0

x =7 and -1
1. 1xX*+1x-12=0
x=-4and 3

14, -1x*-4x+32=0
x =4 and -8

17, -1 +14x-45=0
Xx=9%and 5

20 X +0x-9=0
¥x=-3and 3

23. Ix*-3x-4=0
x=-land 4

26, -I1x*-14x-45=0
X =-5 and -9

3. 13- 10x+16=0
¥ =2 and 8

6. I -1x-2=90
Xx=-1and2

9, -1x*+10x-16=0
x=8and2

2. IX°-Tx+10=0
x=2and 5

15, 1x°-12x+35=0
x=5and7

18, -1 1x+56=0
x = 7 and -8

21, -Ix*-2x+35=0
¥ =5 and -7

24, -1xP-6x+T7 =0
x =] and -7

27. -1x*-10x-9=0
x=-1and -9

http://worksheets.theteacherscorner.net/make-your-own/math-worksheets/algebra/quadratic-...  3/7/2013



Quadratic Equations Page 3 of 3

28. 1P+ 13x+42=0 29, 1% -7x-8=0 30, Ix%-2x+1=90
X = -7 and -6 x=-1and 8 x=1and1

http://worksheets.theteacherscorner.net/make-your-own/math-worksheets/algebra/quadratic-...  3/7/2013



