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Algebra I - Unit 9: Topic 4 — Applications of Quadratics
Practice — Applications of Quadratics pp 622-641

Name Date Period

1. An apple drops off the apple tree from a height of 8 feet. How long does it take to reach the ground? Use the
function f(t] =—16¢* + 8 where tis the time in seconds from when the apple was dropped, to find the answer.

A 0.5 seconds
B 0.71 seconds
C 1 second

D  2.23 seconds

Write an equation for each, then solve.

2. The length of a photograph is 1 cm less than twice the width. The area is 45 cm®. Find the dimensions of the
photograph.

=

3. If the area of a rectangular garden is represented by the equation 2w + w = 36 where wis the width of the
garden. What is the width of the garden in meters?

20w =30 =D

W=7 22%<g, L{'K ﬁZ"-‘E.'.‘E:iﬁ“*“ =
- Y en)

e width. The area is 50 square inches. Find the dimensions of the rectangle.

4. The length of a rec

5. The product of two consecutive even integers is 168. Find the integers.

OMN\'T
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Algebra I - Unit 9: Topic 4 — Applications of Quadratics
6. A garden measuring 12 meters by 16 meters is to have a pedestrian pathway installed all around it, increasing the
total area to 285 square meters. Write an equation in standard form that could be used to determine the width of
the pathway. {Do not solve.}

X
(o) (4R =225 i
-
\~
| - *1}
11X (¥
16
* X
7-8. Graph each quadratic equation below, then fill in the information.
7. Graph the equation = x> —2x-3. 8. Graph the equation y -9 = x*-6x
+ k4 LR 1 I S S I T Y 1 E RN S
Vertex: Vertex:
Maximum or Minimum? Maximum or Minimum?
Concave Up or Concave Down? Concave Up or Concave Down?
Solution(s): Solution(s):
Domain: Domain:
Range: Range:

9. The circles below show a pattern.

Stage 1
Stage 2 (ON©,

Stage 3 OO0O00O0OO0

Stage 4 O0000O00OO0OO0OO0O

Which expression can be used to determine the number of circles at stage n?

A n-1

B 2n-1
c n-1
D n-n
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At a fireworks display, a rocket is launched upward from the ground with an initial velocity of 160 feet per second.

The flight of the rocket is represented by the function h(t) — _]_6[-2 +160¢

A. Use your calculator to complete the table and graph below, labeling the axes

o
£ N g .
4 0o | b &1/ ONINAR-,
o I A T R L N A I ’
' L 143 1 - vandowiig
9 N T 574 e UINDOW
L) il i s St A A A (R A M=
4 FY "D T A I =
.Eé’ s |4bD O o b v ﬁﬁiﬁfgﬂa
. L |ngy N of N pEel=zs
} 'ng-b(v~ R JHEres=1

______________

-------------------

e (secandd

B. How high is the rocket 3 seconds after it is launched?

320 feex

C. When does it reach this height again?

3 Second s

. What is the maximum height attained by the rocket?

400 fe

E. How long did it take the rocket to Arggj:he maximum height?

S SO 5
How long was the et in the air at or abov: 4 feet?
2 Seconds

G. What is the domain and range of this situation?

D-0£t<\0

Suppose the rocket is launched from the top of a 200 foot tall building.

m

D &\ < Yo

Write the function that would represent this situation. ADO z @
n Rz Ak ek +25P
How ong i et in the air ¥8ing\his fm, tovlearest hufr ?

. Whatisthe a‘nlmei*tzine&mnds
| (OO Teei
SHUTIETS Cysy _

Tt
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. ir< Ity
r You will now solve a similar problem.

F<|  Everyone at your table has a different |
Q problem .. you may ask. ONLY your table

|

B-| members or your notes. You should answer
Q& all parts of the question. Make sure your E
name is on your papey! .

Y H,F
[ N J ¥
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Algebra I - Unit 9: Topic 4 — Analyzing Quadratic Graphs
Practice — Analyzing Quadratic Graphs No Textbook Correlation

Name Date Period

1. The height in feet above the ground of an arrow after it is shot can be modeled by y =—16x% +62x +4. Can the
arrow pass over a tree that is 68 feet tall? Explain why or why not.

2. A superhero is trying to leap over a tall building. The function h{t] =-16t* + 200t gives the superhera’s height in
feet as a function of time. The building is 612 feet high. Will the superhero make it over the building? Explain.

3. Arocket is launched from ground level with an initial velocity of 224 ft,u"s The haght h in feet of the rocket at any
given time, £ in seconds is h(t) = 224t — 16t% ] !

A. When will the rocket reach a height of 528 feet?
B. When will the rocket reach the ground?

C. When will the rocket reach its maximum height?
D. What is the maximum height of the rocket?

E. Graph this situation, labeling axes.

F. State the domain and range of the situation.

ul
4. A basketball player takes a shot. The graph at the right shows the height 2

C. What is the approximate maximum height?

of the ball, in feet, starting from when it leaves the player’s hands. 18 , p— .\

A. Estimate the height of the ball when it is released by the player? 15 V4 N\
At \

. ) ) ) Eul L LY

B. Approximately when does the ball reach its maximum height? Tu g Y
S 1/ W
[T
I [4

D. How long does it take the ball to reach the basket, which is set ata 1
height of 10 feet? D 010203040506070805 1 111213 1415 16 17

Time (8)

1
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5. The amount of profit a travel agent will make is given by the formula P =707 - n*, where Pis the amount of profit
and 7 is the number of students who will take the trip. The graph at the right illustrates how the profit is dependent
on the number of students.

A. Approximately what number of students gives the

travel agent the maximum profit?

B. What is the domain of the situation?

C. What is the meaning of this domain?

D. How many students must take the trip in order for the

agent to earn at least $1000?

/

-

]

Profit (Dollars)
RERE

AR

O 5 10 15 20 25 30 35 4D 45 50 S5 &0 65 70 75

Number of Students

6. The table below shows #, the height in meters of a model rocket, versus £ the time in seconds after the rocket is
launched. From the table, what conclusion can be made about the flight of the rocket?

Time in 05| 1 | 15| 2 3 | 35 | 425
seconds
Height in g8 [125| 15 | 16 | 13 | 88 | 0
meters

o0 m=

7. A bakery determines the following relationship between the price of its cakes and its *Eailv profits,
[

The rocket reached its maximum height after 2.5 seconds.
At 0 seconds the rocket was 2 meters off the ground.

The height of the rocket was 0 meters when it was launched.
The rocket was in flight for 5 seconds.

Which is the best conclusion that can be drawn from the graph?

A As the selling price increases, the profits increase

B The profits range from approximately $165 to $275.

C  Anincrease in the price of the cakes results in an

increase in the number of cakes sold.

D The maximum number of cakes that the bakery can sell is 275. | f [ [ ‘

300

Profitssg y \

® ol / | :\\:

L X
0 12 2 48R 7 A 9

Selling Price ($)

8. Michael threw a ball upward from the roof of a 40-foot-high building at an initial velacity of 40 feet per second. The
table shows the relationship between the time elapsed and the ball's height above the ground. If the height of the
ball is a quadratic function of time, between what times did the ball reach a height of 60 feet?

Time after Michael Height of the ball
threw the ball above the ground
(seconds) (feet)

0 40

0.5 56

1 64

1.5 64

2 56

2.5 40

A Between 0 seconds and 0.5 second

B Between 1 second and 1.5 seconds

C  Between 0.5 second and 1 second
and between 1.5 seconds and 2 seconds

D Between 1 second and 1.5 seconds
and between 1.5 seconds and 2 seconds
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|. Use yl= ~lex*+62x*4 and y2 =68. You can change your window and use ymax=80. Does
the graph cross over the horizontal line? What is the maximum height of the arrow?

2. Can be solved the same way as number one. Try to change your ymax to 700. Make sure you zoom
6-Standard after you are donel

3. Plot the points on the graph first. Then answer the questions! Don't forget: letter F is asking for
domain ¢ range_of the situation . Think about between what 2 fimes the rocket is in the air and
between what 2 heights the rocket reaches.

. Use the graph! You can approximate values.

5. Be careful which axis you are looking at! B. The domain is 0<x<]0.

6. B. Make sure you read ALL the answer choices!

1. B. The graph does not tell you about the number of cakes sold.

8. 60 is inbetween 56 and 64. Remember: the ball will be at that height TWICE!

It

2l

. W . W - De . W . W=
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Algebra I - Unit 9: Topic 4 — Analyzing Quadratic Graphs
Group Work: Problem 2 — Analyzing Quadratic Graphs

A baseball is thrown straight up into the air, traveling at an initial rate of 35 meters per second.
The equation ¢ =35f - 5f* describes the approximate distance in meters, d, above the starting
point at ¢seconds after the ball was thrown.

A.  Use your calculator to complete the table and graph below labeling the axes.

¥

X Y 70
0 65
&0
55
50
a5
4

B. How high is the baseball 3 seconds after it is thrown?
C. When is the ball at a height of 50 meters above the starting point?

D. What is the approximate maximum height reached by the ball above its starting point, to the nearest
hundredth?

E. How long did it take the baseball to reach its maximum height?
F. When does the ball return to its starting height?

G. How long was the baseball in the air at or above 60 feet?

H. What is the domain and range of this situation?

Suppose the baseball, when thrown, was released from a height of 4 meters from the ground.

A.  Write the function that would represent this situation.

B. How long is the baseball in the air using this function, to nearest hundredth?

C. What is the maximum height attained by the baseball, to nearest hundredth?




13 Analyzing.notebook April 03, 2015

Algebra I - Unit 9: Topic 4 — Analyzing Quadratic Graphs
Group Work: Problem 3 — Analyzing Quadratic Graphs

The punter on a special teams unit kicks a football upward from the ground with an initial ' '0,

velocity of 63 feet per second. The height of the football stadium is 70 feet. The height ¥

of the football with respect to time is modeled by the equation A(t) =—-16£* + 63t . : '

A.  Use your calculator to complete the table and graph below, labeling the axes. ‘)
al’
X _ 7
0 il

&
il
55
50
45
4
3
)|
5
n
15
10
5

DDy 1 15 2 25 3 35 4 45 5 55 6 65

B. How long is the football in the air, to the nearest hundredth?

C. What is the height of the ball 1 second after it was kicked?

D. After approximately how many seconds is the ball 60 feet in the air?

E. At what time(s), if any will the football be the same height as the top of the stadium?

F. What is the approximate domain and range of the situation?

Suppose the same player messed around and kicked a ball from the stands, 15 feet above the field with the same
initial velocity of the first kick.

A.  Write a new function representing this change.

B. What effect will the new function have on the values in your table?

C. Sketch the new function on your original graph.

D. How did the graph change?
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Algebra I - Unit 9: Topic 4 — Analyzing Quadratic Graphs
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Group Work: Problem 4 — Analyzing Quadratic Graphs

Olympic Softball Gold Medalist, Michelle Smith pitches a curveball with a speed of 64 feet per second. If she throws
the ball straight upwards at this speed, the balls height, h (in feet) after t seconds is given by A =-16£* +64¢ .

A. Use your calculator to complete the table and graph below, labeling the axes.

X y

N
2 15 5 35 4 45 5 &5

B. How high is the softball 3 seconds after it is thrown?

C. When is the ball at a height of 60 feet above the starting point?

D. What is the approximate maximum height reached by the ball above its starting point?
E. How long did it take the softball to reach its maximum height?

F. When does the ball return to its starting height?

G. How long was the softball in the air at or above 60 feet?

H. What is the domain and range of this situation?

Suppose Michelle released the softball at a height of 3 feet from the ground.

A. Write the function that would represent this situation.

B. How long is the softball in the air using this function, to the nearest hundredth?

C. What is the maximum height attained by the softball?
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Algebra I - Unit 9: Topic 4 — Analyzing Quadratic Graphs
Group Work: Problem 5 — Analyzing Quadratic Graphs

Winner of the 74" annual Hunger Games, Katniss Everdeen shoots an arrow straight up, from 3 meters above the
ground, with a velocity of 14 meters per second. The arrow’s height, h (in meters), in terms of t, time in seconds is
given by the equation A(f) = —5¢2 +14¢+3.

A.  Use your calculator to complete the table and graph below, labeling the axes.

X i 14

0 13
12
11
107
g
8t
7
6
5l
4
3
2
1
0 '

B. How high is the arrow 3 seconds after it is shot?

C. When is the ball at a height of 12 meters above the starting point?

D. What is the approximate maximum height reached by the arrow above its starting point?
E. How long did it take the arrow to reach its maximum height?

F. When does the arrow return to its starting height?

G. When does the arrow hit the ground?

H. What is the domain and range of this situation?

Suppose Katniss stands on a platform that is 10 meters above the ground.

A.  Write the function that would represent this situation.

B. How long is the arrow in the air using this function, to the nearest hundredth?

C. What is the maximum height attained by the arrow?
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Algebra I - Unit 9: Topic 4 — Analyzing Quadratic Graphs

April 03, 2015

Group Work: Problem 6 — Analyzing Quadratic Graphs

The profit of Mr. Unlucky’s bicycle company can be represented by the equation

y= —3x° +18x—4, where y is the amount of profit in hundreds of thousands of

dollars and x is the number of years of operation. He realizes his company is on

the downturn and wishes to sell before he ends up in debt.

A.  Use your calculator to complete the table and graph below, labeling the

axes.

X

0

B. What is Mr. Unlucky's initial profit?

C. When will Mr. Unlucky's business show the maximum profit?

Ay

=

D. How much money does this business make at maximum profit?

E. At what time will it be too late to sell his business (when will he start losing money)?

F. What is the domain and range of the situation?

Suppose Mr. Unlucky’s grandmother loaned him some money to supplement costs. The new function representing his
profits is y

3x7 +18x+ 6

A. What effect will the new function have on the values in your table?
B. Now what is Mr. Unlucky’s initial profit?

C. What is the new maximum profit?

D. If he has been operating for 5 years, how much profit can Mr. Unlucky expect to

make?
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Algebra I - Unit 9: Topic 4 — Analyzing Quadratic Graphs

April 03, 2015

Group Work: Problem 7 — Analyzing Quadratic Graphs

At a swim meet, Janet dives from a diving board that is 48 feet high. Her position above the
water is represented by the equation /A(f) = —16£% +24¢+40 , where ¢represents the time in
seconds since she left the board and # represents her height above the water, in feet.

A.  Use your calculator to complete the table and graph below, labeling the axes.

X

y

0

55
50
45
40!
35
30
5
bl
15
107

51

b5 115 2 15 3 35 4 45

B. After how many seconds does Janet enter the water?

C. At what time(s) is Janet 24 feet above the water?

D. What is the greatest height Janet reaches in her dive?

E. How long does it take her to reach her maximum height?

F. What is the approximate domain and range of the situation?

Suppose Janet wants to try a dive from a lower diving board. The new board is 15 feet below the original board.

A. Write a new function representing this change.

B. What effect will the new function have on the values in your table?

C. Sketch the new function on your original graph.

D.How did the graph change?
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