Lesson title: Protect the Pringle: Impulse and Force
Grade(s): Grade 10

Subject Area(s): Physics

Utah standard(s) addressed with this lesson:

Design a solution that has the function of minimizing the impact force on an object during a
collision. Define the problem, identify criteria and constraints, develop possible solutions using
models, analyze data to make improvements from iteratively testing solutions, and optimize a
solution. Emphasize problems that require application of Newton's Second Law of Motion or
conservation of momentum. (PS2.A, ETS1.A, ETS1.B, ETS1.C)

Learning objectives:

The learning objectives of this lesson are as follows:

-Students will be able to use the relationship between impulse and force to design a
solution to a problem.

-Students will use an Al to augment the engineering design process

-Students will be able to present an effective design to other classmates based on
scientific principles.

Safety concerns to be aware of for this lesson:

If teachers plan to use generative Al, they need to be aware of what product they are using. It is
highly recommended that educators use a walled garden Al that will not learn from text students
plug into the Al, as using a non-walled garden Al may violate privacy policies in districts. For this
lab, | used Schoolai, a generative Al platform that is committed to student privacy and does not
use student input to train from.

Key words and vocabulary:

Impulse: The change of momentum

Momentum: The strength of an object’s motion

Lesson budget and materials list:

Item Cost Website Quantity Total Item Cost
1.3m (4.26 ft) $4.83 a foot Home Depot 1 4.26 ft $21
PVC tube section
(diameter 4
inches)
Printer Paper $6.67 for 500 Amazon 3-9 sheets per | $6.67
group
Pringle Potato | $2 Per Walmart 1-3 per group $2:00
Chip container



https://www.homedepot.com/b/Plumbing-Pipe-Fittings-Pipe-PVC-Pipe/4/N-5yc1vZ1z18i41Z1z1b2wb
https://www.amazon.com/HP-Printer-Paper-Print20-200060R/dp/B001AFL8GY/ref=sr_1_6?dib=eyJ2IjoiMSJ9.WaikN0kXBKDyXuEzsdq_IA-eWU5F8sFq9l00R5-bMBfIzsHoQERfTvM5V-CoGCZDqVBVhJxBpepd8i0sks_eg0jTzKWKF47-gygguY6sR4Zbsuh0uxjdkEBwGLWWfSkdOGhx_2dKhZFyr4q60rU5htZFYLtXeRKWNPoUEXGWb8SaS_fU9Q4Ub6nAdiOgPQXGrGZNO1IadlRt5Qf8xbQfXfgxFm005U58hN2De0Hqazd-1t1ZdUVpVnYOZNOGNzOKFIpDh8xhXBTWjVEI5sHKfDCddWsqg1ifjuiWtkqyQbNAgqtXRTB56E_YcX_fikjqb5kxELIYEbFEQTdiBrFLlWl9Ms_aOYVjfOIOMnb5jAlerhVPjhqVR4L0liyEmDUYGZebwyn-Q7ETKCYR-ozwnKb6NurpMgWyB6EHC0gCFX_UpPRPnZBTra_Vj3OfbPBx.92Sn0zBEPTknR38JMepPz8NqpqN8WReyOduv4amZ2nY&dib_tag=se&keywords=printer%2Bpaper&qid=1738942670&sr=8-6&th=1
https://www.walmart.com/ip/Pringles-Original-Potato-Crisps-Chips-Lunch-Snacks-5-2-oz-Canister/47217461?classType=REGULAR&athbdg=L1600

28 oz Bottle $2 Per bottle Walmart 1 for the class $2.00

Masking Tape | $1.64 per roll Walmart 12-36 inches $1.64
per group.
Usually a roll
covers a class

Lesson instructions (including pre-lesson activities):

Investigation: Students will be shown a video of a watermelon dropped onto concrete
and a video dropped into water from the same height. Students will be tasked with
explaining why one watermelon breaks while the other watermelon survives. Students
will be given 3 minutes to think on their own, then 3 minutes to share with a neighbour,
then the teacher will select a few students to share their ideas.

Instruction: Students will be shown a brief presentation on the concept of impulse
being the change in momentum and that impulse = F*t. This equation will be related to
the investigation video on why the watermelon that fell in the water survived vs the
watermelon that hit the concrete.

Engineering Design Project: Students will start the pringle chip challenge: building a
container that will protect a single pringle chip from being crushed by a 28 oz bottle
dropped from a height of 1.3 meters. For this challenge, students will be divided into
groups of 2-3 and given 3 sheets of paper and 12 inches of masking tape per attempt.
Students must build a structure around the pringle that will protect the pringle from
being crushed by the falling bottle. Students are given 3 attempts, and are given a new
set of paper, tape, and pringle for each attempt. Success is attained if the largest piece
of the pringle that survives is at least 80% of the mass of the original. (Have students
pick the largest piece from the post-test impact and weigh it on a scale. Most pringles
are about 2 grams so a pringle piece that is at least 1.6 grams is a successful attempt)

To help with coming up with designs, students will describe their design to an Al
chatbot that will provide suggestions to change and improve student designs. Students
will then build their designs and test them, plugging their results back into the chatbot
and updating their designs if they were unsuccessful.

Extension: Groups that succeed are asked to repeat the experiment with less
resources (2 pieces of paper rather than 3)

Remediation: Students that are unsuccessful the first attempt can describe their design
to the Al chatbot to get feedback and improvements about their design

Wrap up: Students will be asked to submit a sketch or picture of their final design with
an explanation of what choices allowed the pringle to succeed. If students were not able
to succeed in time a picture of their final design with what things to improve


https://www.walmart.com/ip/POWERADE-Electrolyte-Enhanced-Zero-Sugar-Mixed-Berry-Sport-Drink-28-fl-oz-Bottle/789721551?classType=REGULAR&athbdg=L1600&from=/search
https://www.walmart.com/ip/PEN-GEAR-MASKING-TAPE-1/2522443498?classType=VARIANT&athbdg=L1102&from=/search

Notes about the Al chatbot: In this lab it is important to program the chatbot you plan to use to
specifically help with this lab. The following prompt was used for this lab:

You are a 10th grade physics chatbot. Students are trying to protect a potato chip from
being crushed by a weight by building a protective structure made of 3 sheets of paper
and 12 inches of masking tape. You are going to give suggestions on how to improve a
student's design. Be sure to include topics such as impulse and momentum in your
suggestion for improvements. Emphasize that increasing the collision time decreases
the force on an object.

If and only if a student reports back that it is successful ask them to try again but with 1
less sheet of paper

Assessment:

Each student will submit a sketch or picture of their final design with an explanation of
what choices allowed the pringle to succeed. If students were not able to succeed in
time a picture of their final design with what things to improve. The exit ticket will be

introduced 8 minutes before class ends

Other resources (powerpoints, worksheets, websites, video links, etc.):
Watermelon Video

Link to Slides presentation
Link to SchoolAl Used

Submitted by: Joshua Nair


https://www.youtube.com/watch?v=0nOHLThv2mw&t=3m11s
https://docs.google.com/presentation/d/1iKmaXIkHOUw9xr5eoyRwoBbsbHUyH19v8rDSL_1nIVk/edit?usp=sharing
https://app.schoolai.com/student-space?code=6939

