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Egg Drop 
 
Time • Design/Building Session: 90 minutes 
• Drop/Prizes Session: 90 minutes 
 
Challenge  
Construct a protective enclosure that will prevent an egg from cracking or breaking when it is dropped from a 
certain height toward a target on the ground. The goal is to build the smallest and lightest enclosure that 
protects the egg.  
 
Materials 
 
Materials provided: • Eggs • Plastic sandwich bag (for egg) • Boxes, paper, straws, etc. • Tarp • String 
 
Materials not allowed: • No gases (other than air) • No splattery liquids, such as peanut butter, jello, liquids, fruit, or vegetables • No flammable substances • No glass 
 
Tools 
 
Students will share the following tools: 
• scissors 
• rulers 
• felt-tip pen 
• tape 
 
Other 
• stopwatch 
• ladder 
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Design/Building Session 
 
Preparation (5 minutes) 
Gather all tools and materials. Review activity 
materials, including the Controlled Drop Science 
sheet and Construction Guide. Ensure that 
students will have adequate space to work. 
 
Introduction (15 minutes) 
• Challenge. Describe the egg drop challenge to 

the students. Explain that they may construct 
their enclosure individually or in a team. All 
contest entries must be completed by the end 
of the session.  

• Objectives. Encourage students to brainstorm 
about what they think might keep their egg from 
breaking. What are some materials that may be 
used to prevent breakage? What will make it fall 
slower?   

• Science. Review the science of the controlled 
drop. You may use the Controlled Drop Science 
sheet as a guide. 

• Construction Preview: Hand out the 
Construction Guide and review the various 
design strategies with students. You may want 
to demonstrate any particularly challenging 
concepts or procedures. 

• Safety. Remind students to use caution when 
working with any tools.  

 
Construction (60 minutes) 
Have teams line up to collect their drop supplies. 
Remind them that they have only until the end of 
the session to build their devices. During the 
construction time, circulate among the teams to 
answer questions and remind students about safe 
handling of tools. 
 
Clean Up (10 minutes)  
Leave at least 10 minutes at the end of the session 
for students to clean up. Before students leave, 
make sure they return all tools and unused 
materials. Remind students of the upcoming 
Drop/Prizes session. 

Launch/Prizes Session 
 
Preparation (5 minutes) 
Select a safe site to organize the drop. You need 
an area such a stairwell, window, or ladder to 
perform the drop.  A tarp needs to be spread out in 
the dropping zone to keep the area clean. 
 
Rules Review (5 minutes) 
Remind students of the following contest rules: 
• Drops are conducted from progressively larger 

heights. 
• Following each drop, the eggs will be inspected 

for signs of breakage. 
• Any cracking counts as a break. 
• The design that survives a drop from the 

highest point wins the contest.  
 
Safety Review (5 minutes)  
Explain the following safety rules to students: 
• Competitors must never approach within 5 feet 

of the drop zone, except when dropping. 
• All drops must be preceded by a loud 

countdown: three! two! one! 
• Competitors must remain attentive to drops at 

all times. 
 
Drops (60 minutes)  
Gather students together in an area away from the 
drop site. Ask an assistant or a student to be the 
official scorekeeper and contest recorder. Drop 
devices one-by-one, ensuring safe dropping 
procedures. One team member will drop the 
device.  
 
Results Tabulation (10 minutes)  
Designs are rank ordered according to the height 
achieved. Additional prizes may be awarded for 
unusual designs, or creative ornamentation. 
 
Prizes (10 minutes)  
Award prizes to the highest scorer. Remind 
students of any upcoming engineering contests.            
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Overview     

In the egg drop activity, students design a 
protective apparatus to prevent an egg from 
breaking when dropped to the ground. Two basic 
strategies can be employed: 1) reducing the 
velocity of the falling egg enclosure before it hits 
the ground, and 2) cushioning the egg after the 
enclosure hits the ground. The first strategy usually 
involves adding wings or a parachute of some sort; 
the second strategy incorporates flexible or springy 
material to reduce the impact. 

  
Questions 

1. What happens to an egg inside a protective 
enclosure as it falls to the ground?   

The egg’s fall can be divided into three stages, as 
described below and shown in Figure 1.  

• In stage 1, the egg’s velocity increases due to 
the force of gravity.  

• In stage 2, the protective enclosure hits the 
ground and the velocity of the egg starts to 
decrease.  

• In stage 3, the velocity of the egg decreases to 
zero. 

2. What factors determine if the egg will break?  

The impact experienced by the egg is determined 
by two factors: 

1) Its velocity at the end of stage 1 (just as the 
protective enclosure hits the ground). This is a 
function of the height from which it was dropped, 
and the way the enclosure moves through the air. 

2) The amount of time it takes for the egg to 
transition from stage 2 (hitting the ground) to stage 
3 (coming to a complete stop). Mathematically, this 
can be understood as: 

a = ∆v / ∆t 

The acceleration experienced by the egg when it 
hits the ground is a function of the change in 
velocity it undergoes, divided by the amount of time 
it takes for that change in velocity to occur. 

This makes sense intuitively. A motorist hitting the 
brakes in a car will feel a much greater force at 50 
mph than at 10 mph because the change in velocity 
is greater. 

 

Figure 1. Three stages of egg drop. 

Likewise, if a driver decelerates a car from 50 mph 
to 0 mph in 10 seconds, he will experience far less 
force than if he decelerates from 50 mph to 0 mph 
in 3 seconds. 

 3. How can students use design enclosures to 
reduce the risk of breakage? 

Students can reduce their egg’s velocity as it hits 
the ground (often referred to as its terminal velocity) 
by adding wings or parachutes to their enclosures. 
These structures create drag as the enclosure 
moves through the air, counteracting the 
gravitational acceleration.  

The amount of time it takes to for the egg to 
accelerate to a stop after hitting the ground can be 
increased by adding flexible or springy materials to 
cushion the impact. These materials take time to 
flex or compress inside the enclosure, increasing 
the time that it takes for the egg to reach stage 3, 
and thereby reducing the impact experienced by 
the egg. 
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Step 1: Collect Materials 
Each team will receive 25 plastic drinking straws 
and a 8½-inch by 11-inch piece of chipboard. 
Teams will share a roll of adhesive tape. 
 
Step 2: Design Protective Enclosure 
Draw your design on a blank sheet of paper. 
Remember that the egg must be inserted after the 
protective enclosure is complete. You will not be 
able to build your enclosure around the egg. You 
must be able to check quickly after each drop to 
determine whether the egg is still intact. Also, in the 
event of a tie for first place, smaller and lighter 
enclosures will score more points than larger, 
heavier enclosures. 

Step 3. Build the Enclosure 

Some possible design strategies are shown in 
Figures 1, 2, and 3. You may employ a combination 
of strategies to protect the egg. 

 
Figure 1. Drinking straw cage. 

 
In this strategy, plastic drinking straws are taped 
together into a cage that cushions the egg when 
the enclosure hits the ground. The straws and tape 
connections bend on impact, absorbing the energy 
generated by the fall.  

 

 
Figure 2. Cushioned container. 

 
In this strategy, the cardboard is used to make a 
container, and the straws are used as cushioning. 
These materials help to absorb the energy 
generated by the enclosure’s impact. 
 

 
Figure 3. Parachute or wings.  

 
In this strategy, a parachute or wings are fashioned 
out of cardboard. The air resistance generated by 
the parachute or the wings slows the egg’s 
descent, reducing the likelihood that it will crack on 
impact. 
 
In the event of a tie for first place, the final scoring 
will take into account your enclosure’s size and 
weight. Size is measured as the longest distance 
between any two points on the enclosure. 
According to this formula, smaller and lighter 
enclosures will score more points than larger, 
heavier enclosures. 



STUDENT WORKSHEET

Protective Enclosure Questions

Describe two ways  a protective enclosure can reduce the impact of an egg falling toward the ground.

1. ____________________________________________________________________

2. ____________________________________________________________________

Using the formula of acceleration equals the change in velocity over the change in time (a = ∆V/∆T) 
determine the acceleration of an egg starting at rest and accelerating to 64 feet per second over 2 
seconds.  Acceleration = _______________________

Protective Enclosure Design

In the space provide below, draw your design for your protective enclosure.

Side view Top View

Protective Enclosure Dimensions

Record the dimensions of your final design.

Weight (without egg): _______ grams

Length: _______ inches

Width: _______ inches

Height: _______ inches

Protective Enclosure Performance

Record the maximum height from which egg was dropped without breaking.

Final height _______ inches

Machine Science Inc. •  649 Massachusetts Avenue •  Suite #4 •  Cambridge, MA 02139

Tel: 617-354-7171 •  Fax: 617-354-7172 •  Web: www.machinescience.org 


	Protective Enclosure Questions
	Protective Enclosure Design
	Protective Enclosure Performance

