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Standards for Mathematical Practice 

1. Make sense of problems and persevere in solving them. 

2. Reason abstractly and quantitatively. 

3. Construct viable arguments and critique the reasoning 
of others. 

4. Model with 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. 

 



Scientific and Engineering Practices 

Asking questions and defining problems 

Planning and carrying out investigations 

Analyzing and interpreting data 

Using mathematics and computational thinking 

Constructing explanations / designing solutions 

Engaging in argument from evidence 

Obtaining, evaluating and communicating 
information 



Sketch by Leonardo DaVinci 

Imagined parachute 

1452 - 1519 

 

http://www.parachutehistory.com/eng/drs.html 



Faust  
Vrancic    or 
Veranzio 

Jump in 1617 

Croation  

Rigid design based on 
DaVinci 

Machinae Novae 

The Parachute was 
called the Homo Volans 

 

http://0.tqn.com/d/inventors/1/5/O/0/1/parachutepainting2.jpg 



http://upload.wikimedia.org/wikipedia/commons/9/9f/Wells_museum_in_sibenik_2.JPG 

Veranzio's 
parachute in 
Šibenik's Wells 
Museum 



 
Andrew  
Garnerin 

Jump in 1797 

First recorded jump 
with a parachute 
without a rigid frame. 
He jumped from a hot 
air balloon. 

http://0.tqn.com/d/inventors/1/0/M/0/1/parachutepainting.jpg 



Andrew Garnerin  

Three Views of 
Andrew Garnerin’s 
Parachute  -1790s 

LOC: Tissandier 
Collection 
 

http://www.spartacus.schoolnet.c
o.uk/AVgarnerin.htm 



In 1887, Captain 
Thomas Baldwin 
invented the first 
parachute harness. 

1920 Parachute Design 



Design Change 
1920 Design 



A C-17 conducts the first humanitarian aid 
supply drop during the 2010 Haiti earthquake 

http://en.wikipedia.org/wiki/Airdrop 



Free Fall Tower 

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


Explorations with 
Parachutes 

Playing With Parachutes 

Parachute Drop 

Is it surface area or shape? 

Parachutes, Circles and 
Pi....Oh My 

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


Other Parachute Materials 

Parachutes:  Boston Museum 

 

Barbie Bungee 

http://www.mos.org/eie/parachutes.php
http://illuminations.nctm.org/LessonDetail.aspx?id=L646


Circular Parachutes 
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Area of Parachute = Area of  c1 - Area of c2

Chute area = R2  - r 2



Area of a regular Hexagon 
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Area of a regular polygon 
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Ranger Danger Dan 

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

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


Ranger Danger Dan data 

Relationship between area and Terminal Velocity 

Canopy Area Hole Area Total Area 
Terminal 
Velocity Ratio of area 

Ratio of 
velocities 

4.91 0.2 4.71 6.51     

9.08 0.71 8.37 4.88 16/9   3/4  

11.04 0.44 10.6 4.34 9/4   2/3  

19.24 0.4 18.84 3.25 4         1/2  

43.59 1.2 42.39 2.17 9         1/3  



Math and You 

 

 

 

 

 

 

 
                                                                                                                      Larson Texts:  Math and You 

 

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


Interpret Graphs 

 

 

 

 

 

 

 

 

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 

 

 

 

 

 

 

 

 

 

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.


Adding Vectors 

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 

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


Motion in a Plane/Parabolic Motion 

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


Motion in a Plane/Parabolic Motion 

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


Explore effect of wind 
Parametric Equations 



Parachute Flight Dynamics and 
Trajectory Simulation 

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


Vectors and Two-Dimensional Motion 

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


Web Links: 
 Free Fall Tower:  

http://www.explorelearning.com/index.cfm?method=cRes
ource.dspView&ResourceID=650 

Playing With Parachutes:  
http://www.tryengineering.org/lessons/playingwithparach
utes.pdf 

ParachuteDrop: 
http://www.nationalmuseum.af.mil/shared/media/document/AF
D-090709-082.pdf 

Is it Surface Area or Shape? 
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


Web Links: 
Parachutes, Boston Museum: 
http://www.mos.org/eie/parachutes.php 

Barbie Bungee:  
http://illuminations.nctm.org/LessonDetail.aspx?id=L646 

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

Math and You:  http://www.math.andyou.com/pdf/37.pdf 

Interpret Graphs: 
http://www.explorelearning.com/index.cfm?method=cResou
rce.dspView&ResourceID=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=Results%20are%20displayed%20below. 



Web Links: 
Adding 
Vectors:http://www.explorelearning.com/index.cfm?meth
od=cResource.dspView&ResourceID=171 

Motion in a Plance/Parabolic Motion: 
http://www.physics.isu.edu/~hackmart/motinplane.pdf 

Parachute Flight Dynamics and Trajectory Simulation: 
http://www.mrc.uidaho.edu/~atkinson/IPPW-
3/Parachute%20Course%20Material/10%20Parachute%20Flig
ht%20Dynamics%20and%20Trajectory%20Simulation%20Doh
er.pdf 

Vectors and Two-Dinensional Motion: 
http://www.ph.utexas.edu/~turner/classes/302K/SerwayFa
ughnText/SF_Chapters/SF_Chapter3.pdf 
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