STEM SPORTS: PARACHUTING



TERMS & USE

Thank you for downloading this file! 1 hope you find This

resource useful and L look forward o excellent feedback.

Please contact me with any questions, concerns, or comments at
thesciencepenguin@yahoo.com.

Copyright 2015 The Science Penguin Lncorporated
All rights reserved by author.
Permission fo copy for single classroom use only.
Not for public display.

Purchase of this unit entitles the purchaser the right to reproduce pages for
single classroom use only.
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This unit is designed to be used over a period of 2 10 3
weeks. This sampler includes 1 out of the 5 activities
(parachuting).

This is a really fun way to wrap up the year while still
Incorporating engineering, science, and math. There are
3-4 different recording sheet choices for each activity so
you can find the level that works best for your students.

If you are interested in the full unit, you
can find it in The Science Penguin shop
on TpT. Your students will explore diving,
sailing, basketball, and archery in the
complete unit.

CLICK TO SEE STEM SPORTS ON TPT! >> >
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DIVING .2
oA Design a “diver" that will create the biggest splash. 1 v N @ .
SE|ENCE TIME 2
7 T h r D I r 'I'I n « A good diver will deliver a large splash in this activity
o e O C e e C O S « An object with a large surface area at the point of impact with the water will help increase the ‘.‘_.
;l' . . spiash from its impact. 2,
M Page and Materials List :
strike the water. This wil help to ensure that the diver hits the water with the most energy at the
inimze Iarge splashes b makyrg
videos to demonstrate
es, then larger points of
i + graduated
led water
nt: recording poge (3 choices
= Nome I 2
5 DIVING DATA
% s ! Volume of Bar Graph
. Team Vomgol x:::.":n‘;. Spv:’:s'::d
’\’ Water (ml) Drop (ml) Out (ml) |
1'
.;. Nome 8
N DIVING DATA
Starting Volume | Volume Volume Bar Graph
Volume of of Water | of Water | of Water
_ _ Team | water after | Splashed | Splashed
/ (ml) Drop (ml) | Out (ml) Out (L) Tl S
: DI W IN @ |
.' ( §Nome 0000 c
.'a: Design a “diver" that will create the biggest splash. DIVING DATA
‘;,‘ R sy Starting | Volume | Volume | Volume Stem-and-Leal Plot
A Use the available materials to make a “diver". Your goal it i Yorwne of] ot Weleri | oLNaRe: ] et
-3 is for the “diver"” to splash as much water out of the cup |
i? as possible. Your diver may not be greater than 5 cm by 3 4 D | ffe re I’] h O Te d
> S5cmbyS5cm. R d Sh _I_
A . Test your design and improve it until time is up. g
i

. Teams will measure how much water splashed out of the
cup.

Options

How could your diver be improved?

Students Challenge
Directions

| Wi Wil Wi Wi Wil Wil W

) © 2015 The Science Pengum Inc.




dy5

e T R N




S e oy o S e e PR S e A B S e

SAFETY FIRST

g 1. Many of these activities require that the teacher
set expectations for safety before starting the
activity.

{amwwm

2. Any time projectiles are used, students must be
aware of where to stand.

3. | also recommend that students wear goggles
when working with projectiles.

4. The teacher must carefully supervise students.

5. If possible, go into a hallway or outside for some
competitions.

© 2015 The Sci
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Design a parachute that will take the longest amount of time to hit the ground.

TING

"f DIRECTIONS )

1. Decide what materials you want to offer students, if you want to
limit the materials, and which recording page you want to use. |
recommend completing this activity on two separate days.

2. Introduce the challenge requirements using the Challenge
Page. Give students about 30 minutes to build, test, and improve
the design.

3. Gather students together and hold your contest. Students set up
data tables to record the class’s data. Teams take turns timing
how long it takes to drop the parachute from the same height. (It
might help to go out on a playground to use a taller height. You
also might borrow a stepladder and stand on it as the teacher.)

% 4. Students complete the rest of the student page. The data pages
7 | vary so you can choose what is most appropriate for your students.
You may ask students to draw a diagram of their parachutes on
the back.

Recording Pages

A- seconds to land, bar graph of the number of seconds to land,
describing the parachute

B- seconds to land, bar graph of the number of seconds to land,
how the parachute could be improved

C- seconds to land, mass of each parachute and ball, scatterplot
for mass and seconds, trends noticed from the scatterplot (I
recommend working in pairs so you have more data points to

53 Q}Tice trends) /

4 MATERIALS N §

Per Class: timer, place to drop parachutes

Per Team (3-5 students):

ping pong ball or another light object, scissors,
tape (for recording sheet C- triple beam
balance)

Suggested Building Materials:

wax paper, tissue paper, plastic bags, fabric,
yarn, foam sheets, straws, clothespins, pipe
cleaners

© 2015 The Science Penguin Inc.
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Scatterplot
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S PARACHUTIN@
SCIENCE TIME

« The two forces at work here are gravity and air resistance, also known as drag.

7,

7/,

T/

Students should know that the acceleration of an object fowards the ground caused by the force of |
gravity (at or near Earth's surface) is always constant for any object at any time.

77/, R

« The reason an object might sometimes fall more slowly is air resistance. The earth is not a vacuum
N because it has air made up of gas molecules. These molecules create drag.

« Airresistance is the force on an object that acts in the direction opposite of its motion. Gravity
causes an object to fall while drag forces push the object upwards. The object falls because the
N force of gravity is stronger.

« Additionally, the greater the velocity of an object in motion, the greater the force of the resistance of R
. the air pushing back against its motion.

\\\ « Drag is most present on lighter objects with larger surface areas that face the direction of its motion.

. « Students should be advised to think how parachute designs look and how they behave when falling
through the air. They should think of other examples of drag slowing an object's descent.

« Some students may struggle with their designs if they try to make them too light. The parachute
should have an element of design that will make sure it falls downward in a stable manner. This will
N allow the direction of the force due to drag to remain opposite of the direction of gravity.

© 2015 The Science Penguin Inc.
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PARACHUTING

Design a parachute that will take the longest amount of
§ ]

time to hit the ground.

Use the available materials fo make a parachute for
your ping pong ball. You want it to have the greatest
amount of time In the air when dropped.

2. Test your design and improve it until fime is up.

3. Teams time how long it takes for each
parachute to reach the ground when
dropped from the same height.
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PARACHUTING DATA

Bar Graph

Time to Land
(seconds)

Describe your parachute.




PARACHUTING DATA

Bar Graph

Time to Land
(seconds)

How could you improve your parachutee
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