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~ of others. 4k i
4. ‘JVIJ)d..e wi’:ch mathematics.
5. | Use appropriate tools strategically.
6. Attend to precision.
7. Look for and make use of structure.
8. Look for and express regularity in repeated reasoning.
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% Constructing explanations / designing solutions
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“ Engaging in argument from evidence

% Obtaining, evaluating and communicating

information
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http://[www.parachutehistory.com/eng/drs.html
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Machinae Novae

The Parachute was
called the Homo Volans

http://o.tgn.com/d/inventors/1/5/O/o/1/par

T2 Homo Vorans
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= Jumpin1y97.

= TEirst recoraedjump
WIth a parachute
withouta rigid frame.
He jumpea from'a hot
dif balloon.
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% http://lwww.spartacus.schoolnet.c
- o.uk/Avgarnerin.htm '




In 1887, Captain
Thomas Baldwin
invented the first
parachute harness.
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1920 Parachute Design
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http://en.wikipedia.org/wiki/Airdrop



Free Fall Tower 2

Experiment

Drag objects to platforms. = o
Press play to drop objects. "':;rl _I M .'" a

Ping pong hall 1)
S _ N [Open parachute{s}J
Golfkall & @

.
Soccer ball @ a0 M Choose atmosphere:
@® Air
Watermelon % %
" ' O Vacuum (no air)

Ohjects on the right have a parachute.

)
]

( 3.72 )

drop time (seconds)

( 0.00 )
drop time (seconds) .



http://www.explorelearning.com/index.cfm?method=cResource.dspView&ResourceID=650
E:/EL_Demo_Full_A/Demo_Content/www.explorelearning.com/index.html



http://www.tryengineering.org/lessons/playingwithparachutes.pdf
http://www.nationalmuseum.af.mil/shared/media/document/AFD-090709-082.pdf
http://www.nationalmuseum.af.mil/shared/media/document/AFD-090710-044.pdf
http://www.nationalmuseum.af.mil/shared/media/document/AFD-090710-041.pdf
http://www.nationalmuseum.af.mil/shared/media/document/AFD-090710-041.pdf



http://www.mos.org/eie/parachutes.php
http://illuminations.nctm.org/LessonDetail.aspx?id=L646
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A parachute slows up the speed of a
parachutist as he falls. The air

resistance of the parachute is called
drag and counteracts the downward
pull of gravity on the parachutist.

2 CARET Brainteasers & Puzzhes

J hitpdipuzzling.carmel.cam. ac.uk

http://puzzling.caret.cam.ac.uk/game.php?game=parachute


http://puzzling.caret.cam.ac.uk/game.php?game=parachute
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Relationship between area and Terminal Velocity

Terminal Ratio of
| Canopy Area  Hole Area Total Area Velocity Ratio of area  velocities

4.91 0.2 4.71 6.51

9.08 8.37 4.88

11.04 10.6 4.34

19.24 18.84 3.25

43.59 42.39 2.17
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When an object falls, it accelerates. As its
speed increases, the air resistance increases.
Eventually, the air resistance will offset the
weight of the object. and the object will
reach “terminal velocity.”

Use the graph to find each velocity in
feet per second.

a. Terminal velocity before the
parachute opens—during free fall

b. Terminal velocity after the
parachute opens

iy 120 — Parachute opens
2 100 ~~ ___ Terminal
2. / velocity
80
4
E 60 Accelerates Decelerates
40
.§_ / Terminal
w20 N velocity
g Jumps \ Lands
0 10 20 30 40 50 e0 70 80
Time (seconds)

Larson Texts: Math and You


http://www.math.andyou.com/pdf/37.pdf
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Runner 1

Eﬁhnw graph Eﬁhnw animation
Click to show ar
hide the animation

of runner 1.
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Runner 2
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http://www.explorelearning.com/index.cfm?method=cResource.dspView&ResourceID=626&ClassID=0
E:/EL_Demo_Full_A/Demo_Content/www.explorelearning.com/index.html

Parachute Drag

Introduction Directions Questions Activities Enable Comparative Graphs 7
) RUMN! Restart Model Back to Main Links Enable Tabular Display ?
Inputs: Messages:

Jrdaie .ﬁ,ﬂ: Initial Displacement Results are displayed below.
£ o m {500-1500 m):

Results:

i t}ﬁ:ta}?}sk } Displacement wvs Time Velocity vs Time
| ) a):
C 5 10 15 TZ'O : )25
— ftaTe] :_ ime =1
Cross-Sectional Area E o "
o -
(0.5-10 m?): v E
T c
F -~
: 5 aoo | :
Drag Coefficient & E -
(1-2): a 750 | -
1.5 [
. \ ?00 IR T [T TR W T (N T T TR T N SO SR ST T N S S T |
P
:I Time til Chute Opens 0 5 10 15 20 o5
(0-255): Time (=)
Drag Force vs Time Drag to Meight Ratio vs Time

http://mvhs.shodor.org/mvhsproj/drag/drag.html



http://mvhs.shodor.org/coresims/drag/index.php?disptab=&save=0&disp=1&displacement=1000&mass=75&tto=0&area=7&cd=1.5&msg=Results are displayed below.

b=<3,-1>

D Show resultant

|:| Click to measure langths D Click to measurae angles
D Click to measure area D Click to measure angles

E:-:plm:‘ﬂfearning



http://www.explorelearning.com/index.cfm?method=cResource.dspView&ResourceID=171
E:/EL_Demo_Full_A/Demo_Content/www.explorelearning.com/index.html

Motion in a Plane/Parabolic Motion

Velocity vector components ,



http://www.physics.isu.edu/~hackmart/motinplane.pdf

Motion in a Plane/Parabolic Motion

Consider a supply airplane attempting to airdrop a box onto a target marked on the
ground as shown below.

)
e

|
y=¥ :Vﬂ},f—ggf

; D) Vs —4{}% —100m =0 —(4.9m-s7)t°

A
r=435s l
100m | +
X—Xg =V, 0 +Eﬂxf2
x—x, =(+40m-s7)(4.55)+0

A\

X

target x—x, =180m



http://www.physics.isu.edu/~hackmart/motinplane.pdf

Motion in a Plane/Parabolic Motion

Given: v—y, =—1200m

™, a=-98m/s’

V _siscnnmnn
1 P |

Since v _=v,,

I-I v—1v, = (—4.9m/s*)(7s)’

V—y, =—240m

S B

L
X—X, :Vu;rf+5ﬂxf

=(Sm/s)(7s)

= 3bm


http://www.physics.isu.edu/~hackmart/motinplane.pdf
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Study Case : Example


http://www.mrc.uidaho.edu/~atkinson/IPPW-3/Parachute Course Material/10 Parachute Flight Dynamics and Trajectory Simulation Doher.pdf
http://www.mrc.uidaho.edu/~atkinson/IPPW-3/Parachute Course Material/10 Parachute Flight Dynamics and Trajectory Simulation Doher.pdf

Ay =y — yo = vyt — 3gt°

- 4().(0 m /s

y=— (490 m/s%)t* = —1.00 X 10° m
ey {=452s

Ax = x— xp = vpxl

x= (40.0 m/s) (4.52s) = 181 m

v, = 1y cos i = (ﬂ.ﬂmfs}cmﬂ":-



http://www.ph.utexas.edu/~turner/classes/302K/SerwayFaughnText/SF_Chapters/SF_Chapter3.pdf
http://www.ph.utexas.edu/~turner/classes/302K/SerwayFaughnText/SF_Chapters/SF_Chapter3.pdf
http://www.ph.utexas.edu/~turner/classes/302K/SerwayFaughnText/SF_Chapters/SF_Chapter3.pdf
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- 2 |sitSurface Areaor Shépe?

http://www.nationalmuseum.af.mil/shared/media/docume
nt/AFD-090710-044.pdf

% Parachutes, Circles or Pi....Oh My:
http://www.nationalmuseum.af.mil/shared/media/document/AF
D-090710-041.pdf


http://www.explorelearning.com/index.cfm?method=cResource.dspView&ResourceID=650
http://www.explorelearning.com/index.cfm?method=cResource.dspView&ResourceID=650
http://www.explorelearning.com/index.cfm?method=cResource.dspView&ResourceID=650
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(2 Interpret Graphs
~  http://www.explorelearning.com/index.cfm?method=cResou
rce.dspView&ResourcelD=626&ClassID=0

“  Parachute Drag:
http://mvhs.shodor.org/coresims/drag/index.php?disptab=&s
ave=0&disp=1&displacement=1000&mass=75&tto=0&area=7
&cd=1.5&msg=Resultsz20are%20displayed%20below.
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ar chute Fllght Dynamlcs and Trajectory Simulation:
ttp //www mrc.uidaho.edu/~atkinson/IPPW-

(2

: 3/Parachute720Course%20Material/10%20Parachute?%20Flig
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Vectors and Two-Dinensional Motion:
http://www.ph.utexas.edu/~turner/classes/302K/SerwayFa
ughnText/SF_Chapters/SF_Chapter3.pdf
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mailto:cgmalm@nwmissouri.edu
http://www.targeted-connections.com/
http://www.targeted-connections.com/
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