Mechanical Engineering: Parachute Drop Challenge Lesson Plan

Objective
Students will be creating their own parachute prototype in class. The goal is for the Mars Rover
(ping pong ball) to land safely on the ground.

Adopt techniques for designing a parachute that falls slowly and safely

Determine which type of materials works best for creating surface area for the canopy
and keep the Mars Rover in the styrofoam Cup. Students will be testing their prototypes
and after each trial encourage them to try options

Understand how air resistance/drag plays a role in flight

Learning Outcomes

Students will earn the following:

Understanding forces like gravity, air resistance/drag

Exploring terminal velocity

Engineering Design Process (build, test, improve)

Analyzing your results by thinking about surface area and materials affecting the descent
speed

Essential Questions

1.

What is a parachute? What makes a parachute float in the air slowly?

2. What type of materials worked well and did not work well for the prototype?
3.
4

What changes could you have made to improve your design?

Does having the canopy of the parachute being small (small surface area) or big (large
surface area) matter? Think about air resistance/drag

How does weight and gravity play into the drops of your parachute? Think about how
many materials you are putting on your design and how much tape is being used?

Time Required (ltemized)

1.

No akrowd

5-7 minutes for the power point presentation

3-5 minutes for students to draw their design and decide how to build their prototype
15-20 minutes to build the prototype

Trail 1 (time depends on the number of teams in the class)

5-10 minutes to improve prototype

Trail 2 (time depends on number of teams)

Clean-Up- it is recommended that one teammate is quietly cleaning up their workspace
while the other is with the prototype

This is roughly an entire class period. If more than two trials are desired, it is recommended you
break the activity into two days. Day 1 is assigning groups, designing and building their



prototype. Day 2 are trials and after each trial provide enough time for improvements. If
multiple improvements are being provided to students it is recommended that extra supplies are
available for students to grab more paper, tissue paper, string, pipe cleaners, etc.

Introduction/Motivation
Imagine you are working for NASA and they have tasked you with creating a parachute
prototype that will land the Mars Rover safely on the surface of Mars. Your goal is to keep the
Mars Rover (ping pong ball) from escaping the Styrofoam Cup. Students that had the slowest
time and the Mars Rover stayed in the Styrofoam Cup had successfully completed the challenge.
Students will be making their own parachute prototype, this involves designing, building, testing
and controlling a flying machine. This activity falls under Mechanical Engineering which is
anything that moves such as a parachute. Part of engineering is Aerospace, therefore students
will be learning about what Aerospace Engineers do.
e Aeronautical; engineers work on machines that fly inside Earth’s atmosphere-
including planes, jets, helicopters, drones, etc.
e Astronautical engineering focuses on the design and development of machines
that travel out of Earth’s atmosphere. Think of rockets, satellites, etc.

Materials
e Tissue paper (2 pieces)
String (about two arm length)
Pipe Cleaners (4)
Paper (cardstock-2 pieces)
Styrofoam Cup (1) this can not be damaged in any way
Dixie Cups (4)
Ping Pong Ball (teacher holds onto the balls)
4 Gallon Trash bag ( 1 per group)
Tape (provided by teacher)
Scissors (1 per group)

Challenge Rules

1. Only use the materials given to you, you can not borrow another teams supplies

2. Nothing can be inside the styrofoam cup besides the rover (ping pong ball)

3. You can not destroy the styrofoam cup in any way, ie: putting holes, tearing, bending,
etc.

4. Must have at least a 6inch clearance above the cup, ie: tape, paper, etc can not cover the
top of the cup, can not create a wall around the lips of the cup.

5. Can not put tape inside the cup to keep the ping pong ball from rolling out of the cup.

6. To keep the trials fair, have the teacher be the only one to drop the parachutes (keeping
the same height the same throughout). Places to drop it can be the following




Clean-Up
1. For the final trial, have one team member clean up the workspace while the other is

waiting in line for the parachute drop.

2. To save resources it is recommended that anything the students did not cut up or break
apart should be returned to the teacher ie: pipe cleaners, dixie cups, tissue paper, paper,
string, and if possible to take off the painters tape and not tear the styrofoam cup the cup
as well.

3. Everything should be returned to the areas that materials are

4. Anything that was cut up (even a little bit), torn apart, used and can not be saved should
be thrown away

5. Tape scraps and other scraps should be thrown away

Tips/Recomendations

1.To keep the trials fair, have the teacher be the only one to drop the parachutes (keeping
the same height the same throughout). Places to drop it can be the following: step ladder,
balcony, ladder. It needs to be a location where the ground is flat to keep the results fair for when
the parachutes land on the ground.

2. For dropping the parachutes: have one hand holding the styrofoam cup, the other hand
will hold the canopy of the parachute, it can either be under with your palm facing the ground or
lightly pinching the top. This will help each parachute catch as much air for each descent.

Downloads:
Power point presentation can be downloaded on another tab
Drag Device Challenge Worksheet can be downloaded in another tab



