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Proje_ctilé Motion
L4 STEPS Program

p. 466 #10 A golf ball rolls off the top step of a flight of 14 stairs with a
horizontal yelocity of 5 ft/sec. The stairs are each 8 in. high and 8 in. wide. On
which step does the ball first bounce?

Fietz Fiots
girhesl o, T [0, .8],, X [0, 60], Y [10,150],
‘§§;= _ Turn off X,; and run STEPS Program.
s Turn X,; on and GRAPH.
T =

Adjust Window:  T[0,4],, X[0,30], Y[70,120],

A (0,104).
B (8,104)
C (8,96)

8, (16,96)
E (16,38)
F (24,88) .
G (19,88)
H (23,38)

Where on the 3™ step does it land?
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A Mathematical Golfing Tour Project

We are going to take a mathematical golfing tour. Show all of your work and explain your
reasoning for each of the questions in this project.

. The 5" hole of the Hawai’i Sine Links Open Golf Tournament is a 478-yard, par four, sharp dogleg
left. There is a sand trap at the far side of the dogleg and two more traps on either side of the
approach to the green.

Mishell Whee, teenage golfing phenom, flubbed her tee shot and came up short on the fairway, just

145 yards from the tee. Her ball is 280 yards on a direct line from the pin. There is a large tree, 40
feet tall, that stands 35 yards ahead of the ball in line with Mishell’s shot to the green.

270 yds

208 yds

With her driver, Mishell can hit the ball with an initial velocity of 200 ft/sec at a 20° angle of
elevation. Ifthere is a 5 mph wind (7.33 ft/sec) blowing directly from the ball to the pin, should
Mishell be daring and try to reach the green on her next shot by aiming directly for the pin or should
she play it safe and take a shot straight down the fairway and then a third shot to the green?

Imagine you are Mishell’s caddy and, coincidentally, a math-whiz. Let’s go through the thought
process to help Mishell make her decision. First we’ll consider the daring direct for the pin shot.

a) Given the initial velocity and angle of elevation, how long will Mishell’s ball be in the air?

b) Using the flight time from part a, how far should Mishell’s shot travel towards the pin?

) What about that tree? Will it cause Mishelle any problems on this shot?
Don’t forget to change yards to feet!
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A Mathematical Golfing Tour Project p. 2

I3

Suppose Mishell does not go directly for the pin but uses her 7-iron and hits the ball 135 yards.down

the fairway. Finally, for her third shot she selects a 3-iron for her approach to the green. Mishell

plans to hit the ball with a 40° angle of elevation.. What initial velocity will have the ball landing'at &
the front of the green, 190 yards away? (Assume the wind has died down and is negligible at this ﬁﬁw

point.) Don’t forget to change yards to feet!

L 4
Mishell’s
ball after the
270 yds first shot
> Ag
(=)=
2 .
*

> —e g
208 yds ‘

Debbie Kula * T Instructor * Sacred Hearts Academy, Honolulu, HI * August 2003 : )





image3.jpeg
Per. NAME Parametric Equations and Projectile Motion

Ovida Fentz hits a baseball so that it travels at a speed of 120 ft/sec and at an éngle of 30
degrees to the horizontal. Assume his bat contacts the ball at a height of 3 ft above the

ground.
Window: T (0, 4) ;- X (-10, 400), Y(-20, 75),
A.. Write a pair of parametric equations to simulate the path of the ball.
Xir= A
i : % '20 . /v;(
YlT = Y V2=
5 Y o
U3
B. How long does the ball remain in the air?
C. How far from home plate does it land?
Per. NAME Parametric Equations and Projectile Motion

Allen Iverson shoots a jump shot from 20 ft straight out for the basket. The ball leaves his
8 ft above the floor with an initial velocity of 28 fi/sec and has a take-off angle of 60
degrees.
Mode settings: Parametric, Degree, Simultaneous.
Window: T(0,3), X(-5,25), Y(-5,25),
Construct a “basket” using these equations: Xr=18+13 Y, =10
, Xpp=22-13 Y=10

A. Write a pair of parametric equations to simulate the path of the ball.

Xy = Px=
Y3;= | .
B. Does he score? T n’f
C. Does a take-off velocity of 28.6 ft/sec score?
D. Does a velocity of 30 ft/sec score? Ifnot, what angle of take-off would be

needed for a score (use guess and check) assuming a velocity of 30 fi/sec?
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Per. NAME Parametric Equations and Projectile Motio. %

Phillies Baseball Problem: It is the bottom of the ninth, two outs, and the Phillies are.
behind, 6-3. However, the bases are loaded and Anderson is at the plate. He swings-it looks
like a hit! He makes contact 3 ft above the ground at an angle of 20° and a velocity of 150 i
fi/sec. He hits straight toward center field where there is a fence 20 ft high and 400 ft from
home plate. At the moment the ball is hit, there is a 6mph (8.8 ft/sec) wind blowing straight in
from center field. :

A. Write a pair of parametric equations to simulate the path of the ball.

yA 2 Zo)u

B. Draw the fence: Quit to the home screen. Then press 2* Program to get to the Draw
menu. Choose Line, option 2, and complete the command with the coordinates of the
endpoints of the fence. Line(400, 20, 400, 0). Then press enter.

Is it a home run? If not, can it be caught? (Why?)

Per. NAME Parametric Equations and Projectile Motion

& \
Football Problem: An NFL pyntef at the 15 yard line h?k»a{ootban downfield with an
initial velocity of 85 fi/sec at a angle of elevation of 56°. \

A. Write a pair of p etric equations to simulate the path of the ball. N

55 : N
5 N\
A\

Xir=

Yir=
B. How far down the field will the ball first hit the ground (ie. on what yard line)?
C. Determine the maximum height of the ball. ’ '
D. What is the “hang time” (that is, how long does the ball remain in the air)?
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Per.__Name _ | Basketball Free Throws

A little research reveals:

\' @ 1. The distance from the free throw line to the backboard is 15 f.
2. The rim is 10 ft off the floor.
3. The floor distance from the free-throw line to the front rim is 13 fi.
4, The diameter of the basket is 1.5 ft.
/5. The bracket that fastens the basket to the backboard is .5 ft long.

Assume that the ball remains in the air for approximately 1.3 seconds and that the height of the
ball at release is between 5 ft and 8ft inclusive.

Challenge: Choose a height of release comfortable for you and use your
knowledge of trigonometry to predict the vélocity and angle¢ at release

- needed to ensure a successful free throw. Show all work here. Finally,
use Program BUCKETS to simulate shooting the free throw.

o
A

13 ft

Given: T
H

find:

—t—

13.75 ft
1I5ft
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Projectile Motion

A ball rolls off the end of a table with a horizontal velocity of 1.5 ﬁ/sec The
table is 2.75 fi. high.
a. Where and when does the ball hit the floor? 6

b. What horizontal velocity is needed for the ball to land in a cup
placed ata distanqg of .75 ft. from the leg of the table?





