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Mathletics

Given the theme “Mathletics”, our 8" grade class chose to find out how math
permeates the game of golf.

We started out by researching golf courses for our study. When doing our
research we found that the word Weequahic is a Lenni Lenape name which means
boundary. Since Weequahic Park is in our own backyard and its name is associated with
math, we decided to use it for our project. We contacted Mr. Joseph Lanzara from the
Department of Parks at Essex County who faxed us a scale model of the park. We then
drew a larger model using scale drawing where we incorporated ratios, proportions,
conversion factors, and perimeters. Next we constructed a model of the golf course.

The second phase was to incorporate the topography of the park by creating a 3-D
model representing land elevations. We did this by incorporating what we learned about
slopes and plotting them on an X, Y grid.

The third phrase was to illustrate the trajectory and distance of how far a ball can
be hit. As we all know individual strength varies, therefore, we needed to create a
scenario where both strength and speed would be near constant. We created a mechanical
golfer, which works similar to a pendulum. We set the mechanical golfer into motion to
find the velocity, angles and the loft of the clubs. We recorded the data and used it to
solve for the trajectory path of the ball.

The fourth phase was to take a site visit to the United States Golf Association in
Far Hills, NJ where we took a tour of their facility and interviewed Mr. John M. Spitzer
Assistant Technical Director. He offered us the formulas needed to solve for the
trajectory of the ball.

The final phase was to put our theory to practice. We visited Weequahic and
conducted our field test research. Golf instructors, Mr. Ed Wadood, Mr. Nelson Tejada,
and Mr. Donnell Redding assisted us with our golf stance, grip, and swing. We then had
the opportunity to put our theory into practice and play a game of golf.
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« Mathletics

1in.=360ft.
easurements il Conversion Total distance Conversion M pprox. Distance

HOle # inches Factor for feet in feet : of the Hole
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easurements i Conversion Total distance Conversion RMpprox. Distance

in feet / 4 of the Hole

inches Factor for feet
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Yahoo! Mail Page 1 of 1

From: John Spitzer <JSpitzer@USGA.org> | Block Address | Add to Address Book
To: "Oliveira401@yahoo.com™ <Oliveira401@yahoo.com>
Subject: Ann Street exp.doc
Date: Wed, 2 May 2001 10:47:23 -0400

Manny,

It was nice meeting you and your students the other day. Attached is a document with some basic equations.
They include some simplifying assumptions that make them not exactly correct but they probably are not
unreasonable for the grade level. Call if you have questions.

Good luck!
John

.../ShowLetter?Msgld=7615_361423 2240 813 36607 0&YY=18407&inc=25&order=dowi05/03/2001



O

In your experiment you’ve released the club from 90° and timed how long it takes until
impact. Knowing the time and distance traveled (calculated from the club length and the
arc it makes with your “Wooden Byron) you can estimate an impact velocity, Vi.

The ball will leave the lofted club as some angle, a.. That portion of Vi that propels the
ball could be calculated as Vi*cos(a).

This is a little tricky but we could estimate the ball’s velocity using the following
formula, provided we know the mass of the ball Mb,

and the mass of the clubhead, Mc (if you tell me the brand I can probably get that info for
you so you don’t have to take the shaft out

of the club) and assume the ball has a coefficient of restitution, e, of 0.85 (which is not
unreasonable)

Vbae=(McVi*(1+e))/(Mc+Mb) [1]

If we then use the equations of motion we can estimate a distance from the initial launch
(neglecting any aerodynamic effects)

Vbaﬁer



The intial velocity of the ball in the y direction is:

Vbyo=Vbager*sin(a) [2]

Gravity pulls the ball down so the velocity of the ball in the y direction at any time is:
Vby= Vbyo + a*t where a is the acceleration of gravity and t is time.

We can find the position in y using the following equation:

y= Vbyo *t +1/2 a*t* [3]

Eventually the vertical velocity upwards goes to zero and the ball begins to fall to the
ground. The acceleration of the ball in the y direction at any time is:

Vby’= (Vbyo)* +a*y [4]
where a is the acceleration of gravity and t is time.

The horizontal direction is given by:
Vbyo=Vbager*cos(a) [5]

We can find the position in x using the following equation (gravity doesn't act in this
direction):

x= Vbxo *t [6]
and the maximum height by using equation [4] with be2=0.

You measured the time, distance and maximum height. When you calculate x using [6]
and the measured time does it agree with the distance measured? (probably not) When
you calculate the maximum height, y, using [4] does it agree with your measurement?
(Again probably not) This is OK because you neglected aerodynamics and estimated the
velocity. Next year you can add these features.



Malhlelics

Distance (in inches) ~ Time (in seconds) that the ball traveled.

D T
1) 30 ~.31
2) 33~.36
3) 32~.35
4) 36 ~.39
5) 32~.34

Pitching Wedge- 45°

Ball: Top Flight ~ Weight: 46 grams

D T
38~ .41

31 .33

37 ~ .40
35~.38
36 ~.39

Avg. distance the ball traveled: 34 inches in .37 seconds

1) 38=.37
2) 46 ~ .41
3) 41 ~.39
4) 43~ .39
5) 50 ~ .43

9 iron- 41°

34 ~ .35
46 ~ 42
38 ~ .36
44 ~ 40
40 ~ .38

Avg. distance the ball traveled: 42 inches in .39 seconds

1) 45~ .40
2) 50 ~.43
3) 36~ .40
4) 54 ~ 44
5) 42 ~.39

8 iron- 37°

47 ~ 42
47 ~ 42
47 ~ 42
45 ~ 40
41 ~ 38

Avg. distance the ball traveled: 45 inches in .41 seconds

1) 44 ~ 36
2) 48 ~ 37
3) 48 ~ .37
4) 45 ~ 37
5) 48 ~ .40

7 iron- 34°

48 ~ 41
50 ~ .41
48 ~ .38
51~ .41
52~ .42

Avg. distance the ball traveled: 48 inches in .39 seconds

Page | of 2



D T
1) 55~.38
2) 40~ .36
3) 38~.35
4) 60 ~ .40
5) 53 ~.38

Mathlelics

6 iron- 31°

D i

62 ~ 41
47 ~ .38
42 ~ 37
58 ~.39
45 ~ .38

Avg. distance the ball traveled: 50 inches in .38 seconds

1) 36 ~.30
2) 40~ .32
3) 42~ 33
4) 40~ 32

5 iron- 28°

38 ~.32
46 ~ .35
42 ~ .33
52 ~ .40

Avg. distance the ball traveled: 44 inches in .35 seconds

1) 46 ~ .30
2) 50~ .32
3) 48 ~.31
4) 51~ .33
5) 51~.33

4 jron- 25°

56 ~ .36
50.7..35
55~.35
58 ~.37
60 ~ .38

Avg. distance the ball traveled: 53 inches in .34 seconds

1) 36~ .26
2) 37~ .28
3) 40 ~.32
4) 38~ .31
5) 39 ~.31

3 iron- 22°

39~.30
38 ~.30
37 ~ .27
38 ~.29
39~.30

Avg. distance the ball traveled: 38 inches in .29 seconds

Page 2 of 2
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