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Using their knowledge of Newton’s Laws of Motion and
equations for projectile motion to create their design,

students construct a catapult device to deliver necessary
Challenge Abstract: disaster supplies to an isolated flood disaster area.
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Design Challenge Title: Disaster Aid Catapult

TEKS addressed:
Physics (4) Science concepts. The student knows the laws governing motion. The
student is expected to:

(A) generate and interpret graphs describing motion including the use of
real-time technology;

(B) analyze examples of uniform and accelerated motion including linear,
projectile, and circular;

(C) demonstrate the effects of forces on the motion of objects;

(D) develop and interpret a free-body diagram for force analysis; and

(E) identify and describe motion relative to different frames of reference.

Engage Activity

Approximate time: 30 minutes

Begin class by showing news film footage of flash flooding in Texas. Engage students

by asking:

Have any of you ever been stranded during a flood event?

What was it/would it be like?

How would you get food? Water? Medical care?

Relate a true story of someone affected by a flash flood.

Introduce the Catapult Disaster Aid design challenge:

Central Texas summer weather patterns often result in flash floods. You have
been camping in the back country when a sudden storm creates a flooded area
separating part of your group from the main campsite. You are able to make
radio contact with the stranded campers and find that they have no food, and also
are in need of medical supplies to treat an injured camper.

You must construct a catapult device to deliver necessary supplies over the
flooded area to a 1-meter-square target area 50 meters away. Since you are a
wise physics student, you know that you can use Newton’s Laws of Motion and
equations for projectile motion to perfect your design.

Group communication, careful planning and efficient design analysis will improve
your chances for a successful outcome!

Assign groups for the project. Students develop contract outlining responsibilities and

identifying needs for the project.

Engage Activity Product: Group contract

Products/Artifacts

Criteria: Each group will draw up a contract
outlining individual responsibilities needed for
successful completion of the project. The contract
will be evaluated by the teacher for equity and
inclusion of necessary components and will be
signed by group members and teacher.

Materials/Equipment:

Flash flood news footage, LCD projector
Catapult Disaster Aid entry document
Resources:
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Explore Activity
Approximate time: 45-55 minutes

Marshmallows Away activity:
http://www.usoe.org/curr/science/sciber00/8th/machines/sciber/cat.htm

Projectile Motion: Let it Drop Activity:
http://ali.apple.com/ali_sites/nhli/exhibits/1000786/Introduction.html

Explore | Activity Products/Artifacts Marshmallows Away Lab Report
Let it Drop Lab Report

Materials/Equipment:

See activities for materials list

Resources:
IR RARI # $ % ! & - ()*
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Explain Activity

Approximate time:

Direct teach of projectile motion concepts

Use the information and resource links found at
http://www.teachersdomain.org/resources/hew06/sci/phys/maf/projmotion/index.html to
develop an interactive presentation to teach the concept of projectile motion.

Explain | Activity Notes in student journal
Products/Artifacts

Materials/Equipment:
Computer with internet access

Resources:

Elaborate Activity

Approximate time: 2 45-55 minute class periods

Students, using the knowledge gained through the unit activities and additional
research, design and test a catapult to meet the specifications stated in the entry
document.
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Elaborate Activity Product: Project Timeline
Products/Artifacts
Criteria: Timeline initiated and facilitated by
teacher, developed by group and approved by
teacher.

Product: Rough Draft of Blueprint Designs

Criteria: General diagram showing type of
catapult to be built and showing expected
motions and performance. This design does not
need to be to scale, no cost analysis necessary
at this time.

Materials/Equipment:
Grid paper
Student access to catapult design texts and internet sites

Resources:

http://www.howtobuildcatapults.com/catapultplans.htmi
http://www.forgefx.com/casestudies/prenticehall/ph/catapult/catapult.htm
http://academic.engr.arizona.edu/instructor/projects/catapult.htm

Evaluate

Approximate time: Two 45-55 minute class periods

Catapult presentation and demonstration

The final disaster aid catapult model is presented to class and invited guests. The
catapult will be demonstrated and graded on ability to deliver a grapefruit (representing
food and medical supplies) to a target area 150 meters away and 1 meter x 1 meter in
area. The group will present an oral defense to questions posed by the teacher, other
students and any guests.

Evaluate Activity Product: Catapult Research Poster:
Products/Artifacts Criteria: A group research project which will
describe the history of catapults, differences
between different designs, and pros and cons of
each. The poster will include equations and laws
of motion which relate to catapult performance,
as well as descriptions of areas for error. The
group will give an oral presentation of their poster
to the rest of the class.

Product: Final Blueprint Design

Criteria: Final construction design for catapult
showing exact dimensions (to scale). A list of
materials will be included, as well as a projected
cost (or demonstration of adherence to allowed
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cost constraint if funds are provided for project).

Product: Design Journal

Criteria: A group notebook including
brainstorming ideas, design discussion notes and
data from all design tests. The journal will
include an analysis of catapult motion based on
laws if physics and discussion deviation from
ideals. Notes on any design changes or
refinements should be included.

Product: Catapult presentation and
demonstration

Criteria: Final model is presented to class and
invited guests. The catapult will be demonstrated
and graded on ability to deliver a grapefruit
(representing food and medical supplies) to a
target area 150 meters away and 1 meter x 1
meter in area. The group will present an oral
defense to questions posed by the teacher, other
students and any guests.

Materials/Equipment:

As needed for catapult design

Resources:

http://learningcenter.nsta.org/product detail.aspx?id=10.2505/9780873551809.9
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