
Physics: Egg Drop 

Name: 

Task: Design, construct, and test a lightweight device which can protect a raw egg from an estimated 

one story fall, hit a designated target, and remain on target. 

Timeline 

Day 1 Day 2 Day 3 Day 4 Day 5 

Design Build Test Redesign & Build Test 

 

Construction Parameters (Subject to modification) 

 Device must fit within a 10cm diameter and 25cm tall cylinder. 

 The mass of the device, excluding egg, may not be more than 15g.  

 Your device must be constructed of paper, tape, and/or one other material you provide. 

 The components of your device must be contained within or connected to a single structure. 

 Prohibited materials: 

o Premanufactured containers 

o Rigid structures  

o Food items 

 Prohibited design elements: 

o Pointed or open-ended* paper cones 

 *Frustums are allowed under the following criteria: 

 Widest (Wide-end or “bottom”) diameter must be 10cm. 

 Narrowest (Small-end or “top”) diameter must be 4cm. 

 Height of frustum may not be more than 6cm. 

 If the device is capable of landing on the frustum, it must do so only on 

the wide-end. Failure to do so will result in zero points for Egg Survival. 

o Parachutes 

o Any appendages which extend beyond the control cylinder 

o Anything which detaches from the device 

o Anything which coats, encases, or covers the egg outside of a harness or cradle. 

***Check with your instructor if you are unsure about the legality of any materials or designs*** 

  



Physics: Egg Drop 

Egg-Drop Problems 

Use the concept of Impulse and write two problems which explain a successful “egg-drop” device and an 

unsuccessful one. Assume eggs have a mass between 50-70g and choose an amount of Force that you 

believe an eggshell can withstand. 

 

 

 

 

  



Physics: Egg Drop 

ASK 

Purpose:  Provide a brief statement describing the project and how it is relevant to your real-world experiences. 

 

 

 

 

 

 

How is it possible to build a crashworthy car from paper and tape strong enough to carry and protect an egg during 

a crash? 

 

 

 

 

 

 

What determines a vehicle’s crashworthiness? 

 

 

 

 

 

 

Variables (2-4 sentences): Identify and define the quantities you are measuring and the variables that will affect 

your project’s performance. 

 

 

 

 

 

 



Physics: Egg Drop 

PLAN 

Science and engineering inquiries often require a variety of skills to identify problems or needs and to change and 

improve designs. Traits such as reasoning, insight, energy, creativity, persistence, and openness to new ideas must 

be combined with a good knowledge base for success in science and engineering. With that in mind, consider the 

following questions as you begin designing your crashworthy vehicle: 

• Should your vehicle be rigid, or is it better if it collapses?  WHYGive specific 

evidence/examples/explanation! 

 

 

 

• Should the egg be able to move, or should it be held immobile?  WHYGive specific 

evidence/examples/explanation! 

 

 

 

 

• What kinds of paper structures will absorb the force of impact? WHYGive specific 

evidence/examples/explanation! 

 

 

 

 

 

• How can your vehicle be designed to easily remove/inspect the egg? WHYGive specific 

evidence/examples/explanation! 

 

 

  



Physics: Egg Drop 

Initial Design 

Right view 
 
 
 
 
 
 
 
 
 
 
 
 

Left view 

Top view 
 
 
 
 
 
 
 
 
 
 
 
 

Bottom view 

 

Materials 

Material How you incorporated the material in your design and your rationale for doing so. 

Paper  
 
 
 
 

Tape  
 
 
 
 

  
 
 
 
 



Physics: Egg Drop 

 

Pre-Drop Reflection 

1. Which physics concepts were the main drivers behind your design? Explain. 

 

 

 

 

2. Which element of your design do you believe is most likely to fail? Explain. 

 

 

 

 

3. Which element of your design do you believe is most likely to be successful? Explain. 

 

 

 

 

 

Data Collection 

Diameter (cm) Height (cm) Device mass 
(g) 

Egg mass (g) Impact 
Velocity 

Max. P 
(kg*m/s) 

 
 
 

     

 

Post-Drop Reflection 

1. Was your design successful? As objectively as possible, explain your success or lack thereof in 

detail. 

 

 

 



Physics: Egg Drop 

 Grading 

 4 3 2 1 0 

Egg Drop 
Problems 
 

Two logical 
problems created. 
One success. One 
Failure. 

Two logical 
problems created. 
Only one type of 
success in both.  

One logical 
problem created. 
Either a success or 
failure. 

No logical 
problem 
created. 

No problems 
created. 

Initial Design 
 
 

All four 
perspectives 
clearly drawn and 
labeled. 

All four 
perspectives 
drawn, but lack 
labels and/or 
clarity. 

Drawings 
displayed a 
significant lack of 
effort and attempt 
at coherency. 

Less than four 
drawings 
attempted. 

One or zero 
drawings 
attempted. 

Materials 
 
 

All materials 
identified with a 
rational 
explanation of 
their exact 
purpose. 

All materials 
identified but 
some may lack a 
rational 
explanation of 
their exact 
purpose. 

One material is 
not listed and/or 
lacks a rational 
explanation of its 
exact purpose. 

Multiple 
materials are 
not listed 
and/or lack a 
rational 
explanation of 
their exact 
purpose. 

No materials 
listed and/or all 
lack an 
explanation of 
their purpose. 

Pre-Drop 
Reflection 
 

All questions 
answered in detail 
with logical 
description. 

All questions 
answered but 
some lack detail 
and/or a logical 
description. 

One question 
missing, but 
others answered 
in detail with 
logical description. 

One question 
missing, but 
others not 
answered in 
detail with 
logical 
description. 

More than one 
question 
missing. 

Data Collection 
 
 

All data is collected 
and logical. All 
calculations 
shown. 

All data is collected 
and logical. Not all 
calculations 
shown. 

One set of data is 
missing. Other 
data is logical and 
calculations 
shown. 

One set of data 
is missing. 
Other data is 
not logical and 
calculations 
shown. 

More than one 
set of data is 
missing. 

Post-Drop 
Reflection 
 

Answer shows 
clarity, logical, and 
an understanding 
of the physics 
behind the result. 

Answer shows 
clarity, logical, but 
not an 
understanding of 
the physics behind 
the result. 

Answer lacks 
clarity, logical, 
and/or an 
understanding of 
the physics behind 
the result. 

 
 
 
      _____ 

Answer is 
missing. 

Egg Survival 
 
 

Completely intact. Several small 
cracks. No leakage. 

Several small 
cracks with only 
minor leakage. 

Major cracks. 
Major leakage. 

Total 
destruction. 

Target  Target hit and 
complete device 
stayed within the 
boundaries. 

Target hit with 
50% of the device 
within the 
boundaries. 

Target hit with 
greater than 50% 
of the device 
outside of the 
boundaries. 

Target missed.  
 
      --------- 

 

 

 

 

 

 



Physics: Egg Drop 

Name(s): 

Task: Re-Design, construct, and test a lightweight device which can protect a raw egg from an estimated 

one story fall, hit a designated target, and remain on target. 

Construction Parameters (Subject to modification) 

 Device must fit within a 10cm diameter and 25cm tall cylinder. 

 The mass of the device, excluding egg, may not be more than 15g.  

 Your device must be constructed of paper, tape, and/or one other material you provide. 

 The components of your device must be contained within or connected to a single structure. 

 Prohibited materials: 

o Premanufactured containers 

o Rigid structures (Straw, sticks, etc.) 

o Food items 

 Prohibited design elements: 

o Pointed or open-ended* paper cones 

 *Frustums are allowed under the following criteria: 

 Widest (Wide-end or “bottom”) diameter must be 10cm. 

 Narrowest (Small-end or “top”) diameter must be 4cm. 

 Height of frustum may not be more than 6cm. 

 If the device is capable of landing on the frustum, it must do so only on 

the wide-end. Failure to do so will result in zero points for Egg Survival. 

o Parachutes 

o Any appendages which extend beyond the control cylinder 

o Anything which detaches from the device 

o Anything which coats, encases, or covers the egg outside of a harness or cradle. 

***Check with your instructor if you are unsure about the legality of any materials or designs*** 

Pre-Drop Reflection 

1. What failed in your initial design? Explain in terms of physics. 

 

 

2. How is your current design an improvement over your initial one? Explain in terms of physics. 

 

 

 

3. Regarding your current design, what could fail and how have you addressed that potential 

issue? 

 



Physics: Egg Drop 

Second Design 

Right view 
 
 
 
 
 
 
 
 
 
 
 
 

Left view 

Top view 
 
 
 
 
 
 
 
 
 
 
 
 

Bottom view 

Materials 

Material How you incorporated the material in your design and your rationale for doing so. 

Paper 
(Mandatory) 

 
 
 
 
 

Tape 
(Mandatory) 

 
 
 
 
 

  
 
 
 
 

 

 



Physics: Egg Drop 

Pre-Drop Presentation 

Before testing your redesigned device you will first present the following to the class: 

 Materials used. 

 Description of the external and internal components. 

 How this differs from your first design. 

 One flaw with your first design and how your current design addresses that issue.  

 Predictions. 

 

 

Data Collection 

Diameter (cm) Height (cm) Device mass 
(g) 

Egg mass (g) Impact 
Velocity 

Max. P 
(kg*m/s) 

 
 
 

     

 

Post-Drop Reflection 

1. As objectively as possible, explain your success or lack thereof in detail.  

 

 

 

2. Did your design changes have the affect you expected they would? Explain.  

 

 

 

 

3. Given a third attempt, what would you change to increase your overall success or chances 

thereof? 

 

 

 

 



Physics: Egg Drop 

Grading 

 4 3 2 1 0 

Device 
Presentation 
 

All five 
components 
addressed. 

Four components 
addressed. 

Three components 
addressed. 

Two 
components 
addressed. 

1 or no 
components 
addressed. 

Design 
 
 

All four 
perspectives 
clearly drawn and 
labeled. 

All four 
perspectives 
drawn, but lack 
labels and/or 
clarity. 

Drawings 
displayed a 
significant lack of 
effort and attempt 
at coherency. 

Less than four 
drawings 
attempted. 

One or zero 
drawings 
attempted. 

Materials 
 
 

All materials 
identified with a 
rational 
explanation of 
their exact 
purpose. 

All materials 
identified but 
some may lack a 
rational 
explanation of 
their exact 
purpose. 

One material is 
not listed and/or 
lacks a rational 
explanation of its 
exact purpose. 

Multiple 
materials are 
not listed 
and/or lack a 
rational 
explanation of 
their exact 
purpose. 

No materials 
listed and/or all 
lack an 
explanation of 
their purpose. 

Pre-Drop 
Reflection 
 

All questions 
answered in detail 
with logical 
description. 

All questions 
answered but 
some lack detail 
and/or a logical 
description. 

One question 
missing, but 
others answered 
in detail with 
logical description. 

One question 
missing, but 
others not 
answered in 
detail with 
logical 
description. 

More than one 
question 
missing. 

Data Collection 
 
 

All data is collected 
and logical. All 
calculations 
shown. 

All data is collected 
and logical. Not all 
calculations 
shown. 

One set of data is 
missing. Other 
data is logical and 
calculations 
shown. 

One set of data 
is missing. 
Other data is 
not logical and 
calculations 
shown. 

More than one 
set of data is 
missing. 

Post-Drop 
Reflection 
 

Answers show 
clarity, logical, and 
an understanding 
of the physics 
behind the result. 

Answers show 
clarity, logical, but 
not an 
understanding of 
the physics behind 
the result. 

Answers lack 
clarity, logical, 
and/or an 
understanding of 
the physics behind 
the result. 

One answer is 
missing. 
 
 
      

More than one 
answer is 
missing. 

Egg Survival 
 
 

Completely intact. Several small 
cracks. No leakage. 

Several small 
cracks with only 
minor leakage. 

Major cracks. 
Major leakage. 

Total 
destruction. 

Target  Target hit and 
complete device 
stayed within the 
boundaries. 

Target hit with 
50% of the device 
within the 
boundaries. 

Target hit with 
greater than 50% 
of the device 
outside of the 
boundaries. 

Target missed.  
 
      --------- 

 

 

 


