Algebra Egg Drop Project

Algebra Egg Drop
Project

Introduction

Few classroom challenges
capture the imagination
quite like the egg drop
project. For decades,
students have been tasked
with designing a contraption
that can protect a raw egg
from a high fall—usually
from a balcony, ladder, or
The thrill of
watching your creation

stairwell.

plummet and the collective
gasp when the egg survives
(or the groan when it
doesn’t) makes it a
memorable learning
experience. But the algebra
egg drop project takes this

classic activity to the next

mathematical modeling into
the design process. Instead
of relying solely on trial and
error, students use algebraic
equations to predict drop
time, impact velocity, and
the force of the landing. By
combining the hands-on fun
of engineering with the
analytical power of math,
the algebra egg drop project
teaches students that algebra
is not just an abstract
subject—it is a powerful
tool for solving real-world
problems.

What Is the
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Drop Proj

The algebra egg drop
project is a STEM activity
in which students design and
build a protective container
for an egg, but with a
critical twist: they must use
algebraic concepts to plan,
predict, and analyze their
design’s performance. While
traditional egg drop projects
may simply encourage
creativity and basic physics
intuition, the algebra-
infused version requires
students to formulate
equations for motion, force,
Students

typically begin by defining

and impact.
variables such as drop
height, mass of the egg-
container system, air
resistance (if considered),
the deceleration

distance of the cushioning

and

material. They then apply
algebraic formulas—Iike

distance = % at? or the

kinematic equation v? = u® +

@aéetme speed

at which the egg will hit the
ground and the force it will

This
approach

experience.
quantitative
transforms the egg drop
from a mere craft project
into a meaningful lesson in
applied mathematics.

The Role of
Algebra in the
Egg Drop
Challenge

Algebra serves as the bridge
between an idea and a
successful design. Without
algebra, the egg drop project
relies on guesswork. With
algebra, every

the
thickness of the padding to
the the

parachute—can be justified

decision—from
shape of
by numbers. Here are the

key algebraic concepts that
come into play.
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Quadratic Equations
and Parabolic Motion

When an egg is dropped
from a height, its vertical
position over time follows a
quadratic relationship under
constant gravity (ignoring
air resistance). The equation
s(t) = -1 g t2 + h uses
variables where s(t) is the
height at time t, g is the
acceleration due to gravity
(9.8 m/s?), and h is the
initial drop height. By
setting s(t) = 0 and solving
for t, students can predict
the exact drop time. This
straightforward quadratic
equation not only reinforces
the concept of solving for
roots but also shows how a
parabola describes a real,
physical event. In the
algebra egg drop project,
students might use this
equation to check whether a
parachute deployment
strategy would give the egg

enough time fo slow down

Calculating Impact
Force and Velocity

An egg’s survival depends
not just on hitting the
ground softly but on
experiencing an acceleration
(or deceleration) low enough
to avoid cracking. Using the
kinematic equation v? = u® +
2as, where u is initial
velocity (0 for a simple
drop), a is acceleration, and
s is the displacement (drop
height),

compute the final velocity at

students can
impact. Next, they apply
Newton’s second law in a
rearranged form: force =
mass X deceleration. If the
egg decelerates over a
distance d (the compression
of the cushioning material),
the deceleration a can be
found from v? = 2ad. This
leads to a force estimate.
The algebra egg drop
project thus becomes a
practical lesson in how
risk
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increasing the stopping
distance (by using more or
thicker padding) reduces the
force exponentially, giving
them a mathematical reason
to choose one material over
another.

Step-by-Step
Guide to
Building an
Algebra-Based
Egg Drop
Device

To get the most out of the
algebra egg drop project,
follow a structured design
process that integrates math
every step of the way.

Define Variables and
Constraints

Start by
measurable quantities: drop

listing all

height (H), mass of egg (m),
maximum allowed mass of

container (M), cushioning
the
maximum acceptable impact

dimensions, and
force to keep the egg intact
(often determined by a
previous experiment or
stated by the teacher).
Establish algebraic symbols
for each variable. For
example, let d = stopping
distance (the amount the
cushion compresses), and let
F_max = maximum force
the egg can withstand. This
variable definition phase
trains students to think
systematically, a key benefit
of the algebra egg drop

project.

Model the Descent
with Algebraic
Functions

Using the equations of
motion, create a function for
velocity as a function of
time. If a parachute is used,
the model becomes more
complex—air resistance
proportional to velocity



Algebra Egg Drop Project

squared can be included.
However, for simplicity, a
free-fall model works well
for the initial design.
Calculate the final speed just
before impact: v = V(2gH).
Then, the
necessary deceleration

determine

distance: from v = 2a d, we
geta = v2/ (2d). Then, force
= m X a. Rearranging, the
required stopping distance d
= (m v?) / (2 F_max). This
gives a concrete target for
the thickness of the padding.
Students can graph the
relationship between d and F
to see how tweaking one
variable affects the other.

Optimize Cushioning
Using Inequalities

Now students must choose
materials that satisfy the
inequality d = (m v?) / (2
F_max). This is a natural use
of algebraic inequalities. For
instance, if calculations

show that a minimum of 5

students know that any
design with less than that is
mathematically doomed.
They can also set up
inequalities for the total
mass: the mass of the
container plus cushion must
be < M. This introduces
systems of inequalities,
where students find feasible
design regions. The algebra
egg drop project thus
reinforces problem-solving
with real constraints.

Testing and Refining
the Design

After building a prototype
based on the algebraic
model, the egg drop test
provides empirical data.
Students should record
actual drop time (using a
stopwatch) and note whether
the egg survived. They can
then compare actual results
with predictions. If the egg
breaks, they must revisit

their algebraic
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stopping distance was
overestimated, or the actual
force tolerance of the egg
was lower. This iterative
cycle of predict—test—revise
is the essence of both
engineering and
mathematical modeling.
Incorporating a spreadsheet
can help students run
multiple scenarios using

algebraic formulas quickly.

Real-World
Applications of
Algebraic
Thinking in
Engineering

The algebra egg drop
project is more than a
classroom exercise; it
mirrors how engineers and
designers work in the real
world. Automotive

engineers use similar
quadratic equations to
model crumple zones during

a crash. Parachute designers

apply air resistance
equations to ensure safe
descent speeds. Packaging
engineers  optimize
cushioning for fragile items
during shipping using the
same force-deceleration
relationships. Also, algebra
is the language in which
laws

physical are

written—Newton’s laws,
energy conservation, and
impulse-momentum

theorem all take algebraic
form. By experiencing the
connection between algebra
and a physical outcome,
students build intuition that
will serve them in any
STEM career. The project
also demonstrates that math
is not about memorizing
steps but about making
decisions with confidence.

Tips for a
Successful
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Drop Project

To get the most from this
activity, teachers and
students should keep the
following tips in mind:

e Start Simple: Begin
with a free-fall model
without air resistance.
Once the basic
algebra is mastered,
add complexity like
drag or multiple drop
angles.

e Use a Spreadsheet:
Tools like Google
Sheets allow students
to plug in variables
and see instantly how
changes in height,
mass, or cushion
thickness affect
predicted force. This
visual feedback
reinforces algebraic
relationships.

o Document

Algebra'tgy

on-assumptions (€.,
no air resistance,
perfect energy
transfer). Have
students list these and
discuss how they
might affect
accuracy.

Conduct Multiple
Tests: Drop the egg
from increasing
heights to collect data
points. Students can
then plot a graph of
drop height vs.
minimum cushion
thickness needed,
fitting a curve that is
a quadratic or square-
root function.
Incorporate Error
Analysis: Compare
predicted vs. actual
results. The
discrepancy teaches
about the limits of
simplification and the
importance of real-
world testing—a core
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egg drop project.
Collaborate and
Share: Have
different groups use
different variables
(e.g., one group uses
marshmallows,
another uses bubble
wrap). Then pool data
to see which
cushioning material
best matches
algebraic predictions.

Conclusion

The algebra egg
drop project is a
brilliant example of
how abstract
mathematical

concepts can be
brought to life
through a fun, hands-
on challenge. By
requiring students to
predict drop times,
impact speeds, and
necessary cushioning
forces using algebra,

this project moves far
beyond simple crafts.
It engages learners in
authentic problem-
solving, emphasizes
the value of
precision, and shows
that equations are not
just symbols on a
page but tools that
can literally save an
egg from breaking.
Whether used in a
middle school math
class, a high school
physics unit, or an
after-school STEM
club, this project
builds confidence in
algebra and a lasting
appreciation for the
ways mathematics
shapes our physical
world. The next time
you see an egg drop
challenge,

remember—algebra
might be the secret
ingredient that keeps
the shell intact.



