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INTRODUCTION

F e w  c l a s s r o o m
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
e g g  f r o m  a  h i g h
fall—usually  from  a
balcony,  ladder,  or
stairwell.  The  thrill  of
watching your creation
p l u m m e t  a n d  t h e
collective  gasp  when
the  egg  survives  (or
the  groan  when  i t
doesn’t)  makes  it  a
memorable  learning
experience.  But  the

algebra  egg  drop
project  takes  this
classic  activity  to  the
next level  by weaving
m a t h e m a t i c a l
model ing  into  the
design process. Instead
of relying solely on trial
and error, students use
algebraic  equations  to
predict  drop  t ime,
impact  velocity,  and
t h e  f o r c e  o f  t h e
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
s u b j e c t — i t  i s  a
power fu l  t oo l  f o r
solving  real-world
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problems.

WHAT IS THE
ALGEBRA EGG
DROP PROJECT?

The  algebra  egg
drop  project  i s  a
STEM activity in which
students  design  and
bui ld  a  protect ive
container  for  an  egg,
but with a critical twist:
t h e y  m u s t  u s e
algebraic  concepts  to
plan,  predict ,  and
analyze  their  design’s
performance.  While
traditional  egg  drop
projects  may  simply
encourage  creativity
and  bas ic  phys ics
intuition,  the  algebra-
i n f u s e d  v e r s i o n
requires  students  to
formulate equations for
motion,  force,  and
impact .  S tudents
typical ly  begin  by
defining  variables  such
as drop height, mass of
the  egg-container
system,  air  resistance

(if considered), and the
deceleration  distance
of  the  cush ion ing
material.  They  then
a p p l y  a l g e b r a i c
formulas—like distance
=  ½  a t ²  o r  t h e
kinematic  equation  v²
=  u ²  +  2 a s — t o
estimate the speed at
which the egg will  hit
the  ground  and  the
force it will experience.
Th is  quant i ta t ive
approach  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
a n d  a  s u c c e s s f u l
d e s i g n .  W i t h o u t
algebra,  the egg drop
p r o j e c t  r e l i e s  o n
g u e s s w o r k .  W i t h
a l g e b r a ,  e v e r y
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decision—from  the
t h i c k n e s s  o f  t h e
padding  to  the  shape
of  the  parachute—can
be  justified  by
numbers. Here are the
key algebraic concepts
that come into play.

Quadratic
Equations
and
Parabolic
Motion
W h e n  a n  e g g  i s
dropped from a height,
its  vertical  position
over  time  follows  a
quadratic  relationship
under constant gravity
( i g n o r i n g  a i r
r e s i s t a n c e ) .  T h e
equation s(t) = -½ g t²
+  h  uses  variables
where s(t) is the height
a t  t ime  t ,  g  i s  the

acceleration  due  to
gravity (9.8 m/s²), 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
h o w  a  p a r a b o l a
desc r i bes  a  r ea l ,
physical  event.  In  the
a lgebra  egg  d rop
project, students might
use  this  equation  to
c h e c k  w h e t h e r  a
parachute  deployment
strategy would give the
egg  enough  time  to
s low  down  be fore
hitting  the  ground.

Calculatin
g Impact
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Force and
Velocity
An  egg ’s  surv iva l
depends  not  just  on
hitt ing  the  ground
s o f t l y  b u t  o n
e x p e r i e n c i n g  a n
a c c e l e r a t i o n  ( o r
decelerat ion)  low
e n o u g h  t o  a v o i d
cracking.  Using  the
kinematic  equation  v²
= u² + 2as, where u is
initial velocity (0 for a
s imple  drop) ,  a  i s
acceleration,  and  s  is
the displacement (drop
height),  students  can
compute  the  final
velocity  at  impact.
N e x t ,  t h e y  a p p l y
Newton’s second law in
a  rearranged  form:
f o r c e  =  m a s s  ×
deceleration. If the egg
decelerates  over  a
d i s t a n c e  d  ( t h e
compression  of  the
cushioning  material),

the deceleration a can
be  found  from  v²  =
2ad.  This  leads  to  a
force  estimate.  The
algebra  egg  drop
project  thus becomes
a  practical  lesson  in
how  algebra  quantifies
risk.  Students  learn
that  increasing  the
stopping  distance  (by
using  more  or  thicker
padding)  reduces  the
force  exponentially,
g i v i n g  t h e m  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
p r o j e c t ,  f o l l o w  a
structured  design
process that integrates
math every step of the
way.



Algebra Egg Drop Project 5

5

Define
Variables
and
Constrain
ts
Start  by  l ist ing  al l
measurable  quantities:
drop height  (H),  mass
of  egg (m),  maximum
a l l o w e d  m a s s  o f
c o n t a i n e r  ( M ) ,
cushioning dimensions,
and  the  maximum
acceptable  impact
force to keep the egg
i n t a c t  ( o f t e n
d e t e r m i n e d  b y  a
previous experiment or
stated by the teacher).
Establish  algebraic
symbo l s  f o r  each
variable.  For  example,
l e t  d  =  s t o p p i n g
distance  (the  amount
t h e  c u s h i o n

compresses),  and  let
F_max  =  maximum
force  the  egg  can
w i t h s t a n d .  T h i s
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
m o t i o n ,  c r e a t e  a
function for velocity as
a function of time. If a
parachute is used, the
model  becomes  more
c o m p l e x — a i r
resistance proportional
to velocity squared can
be included.  However,
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for  simplicity,  a  free-
fall  model  works  well
for  the  initial  design.
Calculate  the  final
speed  just  before
impact:  v  =  √(2gH).
Then,  determine  the
necessary deceleration
distance: from v² = 2a
d, we get a = v² / (2d).
Then, force = m × a.
Rear rang ing ,  the
required  stopping
distance d = (m v²) / (2
F_max).  This  gives  a
concrete target for the
t h i c k n e s s  o f  t h e
padding.  Students can
graph  the  relationship
between d and F to see
how  tweaking  one
variable  affects  the
other.

Optimize
Cushionin

g Using
Inequaliti
es
Now  students  must
choose  materials  that
satisfy the inequality d
≥ (m v²) /  (2 F_max).
This is a natural use of
algebraic  inequalities.
F o r  i n s t a n c e ,  i f
calculations  show that
a minimum of 5 cm of
f o a m  i s  n e e d e d ,
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-
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so l v i ng  w i th  r ea l
constraints.

Testing
and
Refining
the
Design
A f t e r  b u i l d i n g  a
prototype based on the
algebraic  model,  the
egg drop test provides
e m p i r i c a l  d a t a .
Students should record
actual drop time (using
a stopwatch) and note
w h e t h e r  t h e  e g g
survived.  They  can
then  compare  actual
r e s u l t s  w i t h
predictions.  If  the egg
breaks,  they  must
revisit  their  algebraic
assumptions—perhaps
the  stopping  distance
was  overestimated,  or

t h e  a c t u a l  f o r c e
tolerance  of  the  egg
w a s  l o w e r .  T h i s
i te ra t ive  cyc le  o f
predict–test–revise  is
the  essence  of  both
e n g i n e e r i n g  a n d
m a t h e m a t i c a l
m o d e l i n g .
I n c o r p o r a t i n g  a
spreadsheet  can  help
students  run  multiple
s c e n a r i o s  u s i n g
algebraic  formulas
quickly.

REAL-WORLD
APPLICATIONS OF
ALGEBRAIC
THINKING IN
ENGINEERING

The  algebra  egg
drop project  is  more
than  a  c l ass room
exercise; it mirrors how
e n g i n e e r s  a n d
designers  work  in  the
real world. Automotive
engineers  use  similar
quadratic equations to
model  crumple  zones
d u r i n g  a  c r a s h .
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Parachute  designers
apply  air  resistance
equations  to  ensure
safe  descent  speeds.
Packaging  engineers
optimize cushioning for
fragile  items  during
shipping  using  the
s a m e  f o r c e -
d e c e l e r a t i o n
relationships.  Also,
algebra is the language
in which physical laws
are  written—Newton’s
l a w s ,  e n e r g y
conservat ion,  and
impulse-momentum
t h e o r e m  a l l  t a k e
algebraic  form.  By
exper ienc ing  the
connection  between
algebra and a physical
outcome,  students
build intuition that will
serve  them  in  any
STEM  career .  The
p r o j e c t  a l s o
demonstrates  that
math  i s  not  about
memorizing  steps  but
about making decisions
with confidence.

TIPS FOR A
SUCCESSFUL
ALGEBRA EGG
DROP PROJECT

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

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.
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
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predicted force.
This visual
feedback
reinforces
algebraic
relationships.
Document
Assumptions:
Every algebraic
model relies on
assumptions
(e.g., 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
lesson of the
algebra 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
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see which
cushioning
material best
matches
algebraic
predictions.

CONCLUSION

The  a lgebra
e g g  d r o p
p r o j e c t  i s  a
brilliant  example
of  how  abstract
m a t h e m a t i c a l
concepts  can be
brought  to  life
through  a  fun,
h a n d s - o n
chal lenge.  By
r e q u i r i n g
s t u d e n t s  t o
p r e d i c t  d r o p
times,  impact
s p e e d s ,  a n d
n e c e s s a r y
cushioning forces
using  algebra,
t h i s  p r o j e c t
m o v e s  f a r
beyond  simple
crafts. It engages
l e a r n e r s  i n

a u t h e n t i c
problem-solving,
emphasizes  the
v a l u e  o f
precision,  and
s h o w s  t h a t
equations are not
just symbols on a
page  but  tools
that  can literally
save an egg from
b r e a k i n g .
Whether used in
a  middle  school
math  c lass ,  a
h i g h  s c h o o l
physics  unit,  or
an  after-school
STEM  club,  this
project  builds
confidence  in
algebra  and  a
l a s t i n g
appreciation  for
t h e  w a y s
m a t h e m a t i c s
s h a p e s  o u r
physical  world.
The  next  t ime
you  see  an  egg
drop  challenge,
remember—alge
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bra might be the
secret  ingredient

that  keeps  the
shell  intact.


