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(? Applications

1. Asignalflare is fired into the air from a boat. The height h of the flare
in feet after t seconds is h = —16£% + 160t.

a. How high will the flare travel? When will it reach this maximum
height?

b. When will the flare hit the water?
c. Explain how you could use a table and a graph to answer the

questions in parts (a) and (b).

2. A model rocket is launched from the top of Height of Model Rocket
a hill. The table shows how the rocket’s height

. Time Height
above ground. level changes as it travels (seconds) | (feet)
through the air.

0.00 84
a. How high above ground level does the 0.25 99
rocket travel? When does it reach this
maximum height? 0.50 12
. . 0.75 123
b. From what height is the rocket launched?
1.00 132
c. How long does it take the rocket to return to 125 139
the top of the hill? :
1.50 144
1.75 147
2.00 148
2.25 147
2.50 144
2.75 139
3.00 132
3.25 123
3.50 112
3.75 99
4.00 84
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3. Abasketball player throws the ball, attempting to make a basket.
The graph shows the height of the ball starting when it leaves the
player’s hands.

Basketball Throws
20 y

15
10
5

X

0
0 0.306091.21.5
Time (s)

Height (ft)

a. Estimate the height of the ball when the player releases it.

b. When does the ball reach its maximum height? What is the
maximum height?

c. How long does it take the ball to reach the basket (a height of
10 feet)?

4. The highest dive in the Olympic Games is from a 10-meter platform.
The height h in meters of a diver ¢ seconds after leaving the platform
can be estimated by the equation & = 10 + 4.9t — 4.9¢2.

a. Make a table of the relationship between time and height.
b. Sketch a graph of the relationship between time and height.

c. When will the diver hit the water’s surface? How can you find this
answer by using your graph? How can you find this answer by
using your table?

d. When will the diver be 5 meters above the water?
e. When is the diver falling at the fastest rate? How is this shown in

the table? How is this shown in the graph?

5. Kelsey jumps from a diving board, springing up into the air and then
dropping feet-first. The distance d in feet from her feet to the pool’s
surface ¢ seconds after she jumps is d = —16¢> + 18¢ + 10.

a. What is the maximum height of Kelsey’s feet during this jump?
When does the maximum height occur?

b. When do Kelsey’s feet hit the water?

c. What does the constant term 10 in the equation tell you about
Kelsey’s jump?
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6. The equation h = —16£> + 48t + 8 describes how the height h of a
ball in feet changes over time ¢.

a. What is the maximum height reached by the ball? Explain how
you could use a table and a graph to find the answer.

b. When does the ball hit the ground? Explain how you could use a
table and a graph to find the answer.

c. Describe the pattern of change in the height of the ball over time.
Explain how this pattern would appear in a table and a graph.

d. What does the constant term 8 mean in this context?

For Exercises 7-10, complete parts (a)-(d).

a. Sketch a graph of the equation.
b. Find the x- and y-intercepts. Label these points on your graph.
c. Draw and label the line of symmetry.

d. Label the coordinates of the maximum or minimum point.
7. y=9—x* 8. y=2x*—4x

9. y=6x—x° 10. y=x*+6x+8

11. a. How can you tell from a quadratic equation whether the graph
will have a maximum point or a minimum point?

b. How are the x- and y-intercepts of the graph of a quadratic
function related to its equation?

c. How are the x- and y-intercepts related to the line of symmetry?

For Exercises 12-17, predict the shape of the graph of the equation.
Give the maximum or minimum point, the x-intercepts, and the line of
symmetry. Use a graphing calculator to check your predictions.

12. y=x2 13. y=—»° 14. y=x>+1

15. y=x*+6x+9 16. y=x*-2 17. y=x(4—x)
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18. A cube with edges of length 12 centimeters is built from centimeter
cubes. The faces of the large cube are painted. How many of the
centimeter cubes will have

a. three painted faces? b. two painted faces?

c. one painted face? d. no painted faces?
19. Four large cubes are built from centimeter cubes. The faces of each

large cube are painted. In parts (a)-(d), determine the size of the

large cube. Then, tell how many of its centimeter cubes have 0, 1, 2,
and 3 painted faces.

. For Cube A, 1,000 of the centimeter cubes have no painted faces.

a
b. For Cube B, 864 of the centimeter cubes have one painted face.

o

For Cube C, 132 of the centimeter cubes have two painted faces.

o

For Cube D, 8 of the centimeter cubes have three painted faces.
20. a. Copy and complete each table. Describe the pattern of change.

1 1

v A W N =
X

2 2
3 3
4 4
5 5

b. For each table, tell which column in the painted-cubes table in
Problem 4.3 has a similar pattern. Explain.

21. Consider the functions described by these equations. Are any of
them similar to functions in the painted-cubes situation? Explain.

y1=2(x—-1) Yo =(x— 1)3 V3 =4(x— 1)?
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