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Huw dues the amount of

air inside a football

affect its performance?
One teen kicks his way

nan - prn]m:t i

wun ﬂrst ptm:e inthe
" scienca fair's saventh-
rade physt::s natugury

{o an ansSwer.

By PaTrRIcIA JANES
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an Whiteman
5 a cdiehard
ftothall fan,

| Nothing comes
! between this
Pennsylvania
native and his
lavorite team-—ihe Pittsburgh
Sleelers, "Tve hoen a Steelers Tan all
iy life,” he hoasts, That's why [his
L-year-odd was quick to believe his
dad's tales of what the Steclers
eniured during a 1970 rivaley with
the Oalkland Raiders.

Aeccording Lo legend, the west-
coasl tean tried just about everything
to leeep its arclrival Tunning in
cireles: Some say that the Raiders
codated their palms with a gluey subs-
slance lknown as "sticlon.” That weay,
fhey could cateh the ball easier than

their yellow-and-black-clad oppeo-
nents could, The Calilornia team may
have also slathered its jersoys with a
slippery goop, s0 ey’ be hard to
Brip in a tackle, Rumor even has it
that the Raiders led air out of the foo-
ball when it was the Steclers' furn to
kick a ficld goal,

Dran wondered aboul thal las!.
trick: Would a ball with less air have
deflated his home Weam's chances of
scoring a fleld goal? Determined to
find oul, Dan decided to male this
question the focus of his soventh-
grade seience Cuir project,

GAME PLAN

T leicle off his project, Dan per-
Tormed research ta lind oul whit
forees act on a loothall during play,
Based on the information that he

gathered, he developed o hypoiiesis,
or a possible answer (o a scientific
guestion. Lilke any good hypothesis,
Dran's was Lestable:

HYPOTHESIS

There is an ideal air pressure for
footballs. When a football is inflated
or deflated beyond that ideal
amount, it will not travel as far
when it is kicked.

Before Dan could design an experi-
el e tesl his hypothesis, he had Lo
fackle a construction project. The
Leen knew he couldn't kil a foolball
with the same amount of foree every
time. That would be a problem for a
aoicnce experiment: “With an incon-
sistent kick, your dara wouldn't he
correct, and you wonldn't prove any-
thing,” Dran explains,

Far mare football physics, visit:
http:/fphysics.unl.edu/
outreach/football.htmi

4

SEIENCE WORLD' 15




gaALfA measUras
the air. pressure
insida the football.

So with Lelp from his dad, Dan
Luilt a Jicking machine, By winding
the machine's “leg” and then veleasing
i, Tran could maintain a consistent
kil throughout his experiment.

Wilth the kicking machine ready,
[1an crafted a detailed proceduee, or

list af sleps, for his experiment. And
i, was 2 winner: Dan nabbed a fest-
place award in a regional division of
ihe Pennsylvania Junior Acadeny of
Seience's annual science fair, Read an
tor see how Dan's easy-to-follow steps
ledd Lo sUCeess.

LA
Stealars, named after
Pittsburgh's steal’
mills; kick afield goal
against the Raiders.

2 Before
experimanting,
= Dban{right) con:
‘siructs a wooden
kicking machine.

CHECELIST

v What materials do you need
for your experiment?

Make a detailed lisl, Be sure to
inehide mnonnts and measurements,

+’ Define your controf, or stan-
dard againsl which you will compire
your resnlts. Dan measured the ilis-
tanee the ball traveled when i was
inflated with the manulacturers rec-
pmmended level of air pressire

85 kilopascals (12 pounds per square
ineh . Adr pressure is the foree af air's
oubward push on a container—in this
enge the foothall—divided by the area
of the walls of the container,

v Identify your independent
variable, or the faclor that you
change during your experiment. [BEL
independent variable i the amount of
air pressure that the football has.

+/ Determine your dependent
variable, or the lactor that respands
[0 the ehange in the independent
avigble, In Dan's experiment, the
dependent variable is the dislance the
foolball travels when il is kicked.,

v Keep all other variables
constant. The independent variable
should be the only Factor that
changes during your experiment.
Praring Dan's testing, outside lemper-
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Dan winds

Sme  the machine’s leg for
a consistent Kick. s

ature, humidity, and wind could have
alfeeted the foothall's air pressare or
e distanee the ball traveled. To lkeep
these variables constant, Dan per-
fovmed all of his kiclks—orrials to
his experiment—aon e same day,

v Repeat the experiment.
Comduel several lials, IFyou gel
similar results among the trials, your
conclusions will be more reliable,
Dan kieled the foolball six tirnes at
pach alr pressure.

PROCEDLRE

LIST OF MATERIALS

& Weather report

o [icking machine®

2 Flal, open el

& heasuring tape

o Pro-size [oothall

& Afr puanp

& Afr pressure Sange

& I'oathall kicking tee

@ ‘I'wo helpers

# Pencil

® Paper

3 ran built a wooden kicking
machine (see photos, ebove) before
completing the steps below.

STEPS

1. Listen to the weather reporl and
record the lemperaiure, humidily,
wind speed, and wind direction.

2. Setup the kicking machine at one
end of a flat, open feld.

3. Mace a tape measure ab the
edge ol the kicking machine.
Fxtend the measuring Gipe across
the field.

4. Vil the football with air using an
Alr puimp.

5. Using an air pressure gauge,
measure the air prossure inside:
the football. Add or release air
[rom [he Tooiball uncil the gauge
mensures the manufactrer’s rec-
ommended level ol air pressure:
85 kPa (12 psi).

B. Place the foothall on the foothall
Lee at the frant of the kicking
machine.

7. Wind up the kicking machine,
and “lick” the hall by releasing the
machine’s wooren “leg.”

8, Have lwo helpers note where the
fonthall lands,

9. Record the distance the football
lraveled. Include wilis, or your
standard of measuremnent, (Dan
used meters to measure distance.)

0. Repeat steps 5 oo I [ve more

times.

11, Repeat steps 6 Lo § six limes each

for the following air pressures;
16 P (2 psi), 35 kPa (6 psi),
55 ka8 peit, 116 a7 psi),
and 147 kPa (21 psi).

| Two helpers note

tha football's  §

landing point. I

DRAW A CONCLUSION

Does (he distanee traveled by the
taothall vary depending on the ball's
air pressure? How?

BAME OVER

Dan's project led him to o resull
thal would make any football fan
eringe; When a loothall experiences
air pressure thal is above or below
the National Football League's gaide-
lines—hetween 76 and 90 kPa
(11 and 13 psi—the ball doesn’t
traseel as Car when iLis kicked.

Whal would that have meand For
lhe Steelers if the Raiders really had
defated the ball during the height of
their rivalry? “It would have been
harder for [the Steelers] Lo make lield
goals and score points,” says Dran, 8

AVERAGE DISTANCE A FOOTBALL
TRAVELS WHEN FILLED WITH
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